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Drug Use Research & Management Program 
OHA Division of Medical Assistance Programs 
500 Summer Street NE, E35; Salem, OR  97301-1079 
Phone 503-947-5220 | Fax 503-947-1119

Oregon Drug Use Review / Pharmacy & Therapeutics Committee 
Thursday, January 24, 2019 1:00 - 5:00 PM 

HP Conference Room  
4070 27th Ct. SE 

Salem, OR 97302 
MEETING AGENDA 

NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to utilization control 
recommendations to the OHA. Timing, sequence and inclusion of agenda items presented to the Committee 
may change at the discretion of the OHA, P&T Committee and staff. The DUR/P&T Committee functions as 
the Rules Advisory Committee to the Oregon Health Plan for adoption into Oregon Administrative Rules 
410-121-0030 & 410-121-0040 as required by 414.325(9).

I. CALL TO ORDER

1:00 PM A. Roll Call & Introductions
B. Conflict of Interest Declaration
C. Election of Chair & Vice Chair
D. Approval of Agenda and Minutes
E. Department Update
F. Legislative Update

R. Citron (OSU)
R. Citron (OSU)
R. Citron (OSU)

Chair 
T. Douglass (OHA)
T. Douglass (OHA)

1:25 PM II. CONSENT AGENDA TOPICS Chair 

A. P&T Operating Procedures
B. P&T Methods
C. Fibromyalgia Indication Review
D. Erythropoiesis Stimulating Agents Literature Scan

1. Public Comment

1:30 PM III. DUR OLD BUSINESS

A. Hepatitis C Direct Acting Antivirals
1. Consideration of cost for new generic regimens
2. Public Comment

R. Citron (OSU)

IV. DUR NEW BUSINESS

1:35 PM A. Substance Use Disorder Class Update/Drug Use Evaluation
1. Class Update/Prior Authorization Criteria
2. Lucemyra™ (lofexidine hydrochloride) New Drug Evaluation
3. Drug Use Evaluation

D. Moretz (OSU)
S. Servid (OSU)
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4. Public Comment
5. Discussion of Clinical Recommendations to OHA

V. PREFERRED DRUG LIST NEW BUSINESS

2:00 PM A. Antiepileptics Class Update
1. Class Update/Prior Authorization Criteria
2. Epidiolex® (cannabidiol) New Drug Evaluation
3. Diacomit® (stiripentol) New Drug Evaluation
4. Public Comment
5. Discussion of Clinical Recommendations to OHA

D. Moretz (OSU)

2:25 PM B. Drugs for Thrombocytopenia Class Review
1. Class Review/Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

2:45 PM C. Influenza Antivirals Class Update
1. Class Update/Prior Authorization Criteria
2. Xofluza™ (baloxavir marboxil) New Drug Evaluation
3. Public Comment
4. Discussion of Clinical Recommendations to OHA

S. Servid (OSU)

3:05 PM BREAK 

3:15 PM D. Biologics for Autoimmune Conditions Class Update
1. Class Update/Prior Authorization Criteria
2. Ilumya™ (tildrakizumab) New Drug Evaluation
3. Olumiant® (baricitinib) New Drug Evaluation
4. Public Comment
5. Discussion of Clinical Recommendations to OHA

D. Moretz (OSU)

3:45 PM E. Colony Stimulating Factors Class Update
1. Class Update
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

4:00 PM VI. EXECUTIVE SESSION

4:50 PM VII. RECONVENE for PUBLIC RECOMMENDATIONS

VIII. ADJOURN
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Oregon Pharmacy and Therapeutics Committee Appointments Last updated 1/15/2019 

Drug Use Research & Management Program 

OHA Health Systems Division 

500 Summer Street NE, E35; Salem, OR  97301-1079 

Phone 503-947-5220 | Fax 503-947-1119 

Oregon Pharmacy and Therapeutics Committee – Appointed members 
Name Title Profession Location Term Expiration 

Kelley Burnett, DO Physician Pediatrician / Associate Medical 
Director 

Grants 
Pass 

December 2019 

Dave Pass, MD Physician Medical Director West Linn December 2019 

Stacy Ramirez, PharmD Pharmacist Ambulatory Care Pharmacist Corvallis December 2019 

Tracy Klein, PhD, FNP Public Nurse Practitioner Portland December 2020 

Caryn Mickelson, PharmD Pharmacist Pharmacy Director Coos Bay December 2020 

William Origer, MD Physician Residency Faculty Albany December 2020 

James Slater, PharmD Pharmacist Pharmacy Director Beaverton December 2020 

Mark Helm, MD, MBA, FAAP Physician Pediatrician Salem December 2021 

Russell Huffman, DNP, PMHNP Public Mental Health Nurse Practitioner Salem December 2021 

Jim Rickards, MD, MBA Physician Radiologist / Medical Director McMinnville December 2021 

Cathy Zehrung, RPh Pharmacist Pharmacy Manager Silverton December 2021 
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 Drug Use Research & Management Program 

 OHA Health Systems Division 

 500 Summer Street NE, E35; Salem, OR  97301-1079 

 Phone 503-947-5220 | Fax 503-947-1119 
 
 

Oregon Drug Use Review / Pharmacy & Therapeutics Committee 
Thursday, November 29, 2018 

1:00 p.m. – 5:00 p.m. 
DXC Building, 4070 27th Ct 

Salem, OR 97301 
 

MEETING MINUTES 
 
NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to 
utilization control recommendations to the OHA. Timing, sequence and inclusion of agenda 
items presented to the Committee may change at the discretion of the OHA, P&T Committee 
and staff. The DUR/P&T Committee functions as the Rules Advisory Committee to the 
Oregon Health Plan for adoption into Oregon Administrative Rules 410-121-0030 & 410-121-
0040 as required by 414.325(9). 
 
Members Present: Kelley Burnett, D.O.; Walter Hardin, D.O, MBA; Tracy Klein, PhD, FNP; Phillip 
Levin, PhD; Caryn Mickelson, PharmD; William Origer, MD;  
 
Members Present by Phone: Stacy Ramirez, PharmD; James Slater, PharmD 
 
Staff Present: Roger Citron, RPh; David Engen, PharmD; Richard Holsapple, RPh; Deanna 
Moretz, PharmD; Sarah Servid, PharmD; Trevor Douglass, DC, MPH; Renae Wentz, MD; Jonnaliz 
Corbett, Dee Weston, Dana Hargunani, MD, MPH 
 
Staff Present by Phone: Kathy Sentena, PharmD 
 
Audience: Tim McFerron, Alkermes; Paul Thompson, Alkermes; Laura Jeffcoat, Abbvie; *Maggi 
Olmon, Abbvie; Amy Burns, AllCare; Lisa Boyle, WVP Health; *Steve Nemirow, Kartini Clinic; 
*Kent Benner, MD, The Oregon Clinic; *Lorren Sandt, Caring Ambassadors; *Andrew Seaman, 
Central City Concern/OHSU; *Beth Englander, OLC; *BJ Cavnor, One in Four; Michelle Bree, 
Gilead; Troy McGrow, Gilead; Jake Mazzola, AllCare; Leo Yesinki, Merck; Dawn Bina, Novo 
Nordisk; Steve Hill, Relypsa; Mike Willett, Pfizer; Troy Larson, Sage; Jean Harris, Novo Nordisk; 
Stephanie Lattig, Novo Nordisk; *Dr. Tony Hoovler, Novo Nordisk; Jeana Colabianchi, Sunovion; 
*Valerie Ng, Indivior; Dr. Danielle Shannan, WVP Health; Mary Kemhus, Novartis; Ted Raszka, 
Sanofi; Paul Bonham, Avexis; Georgette Dewilewsa, Indivior; Jaimie Vickery, Cure SMA; Bill 
McDougall, Biogen; *Lynda Finch, Biogen; Mark Helm, CHAOS 
 
(*) Provided verbal testimony 
 
Written testimony provided: Posted to OSU Website 
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I.  CALL TO ORDER 

A. The meeting was called to order at approximately 1:02 pm. Introductions were made by 
Committee members and staff. No new conflicts of interest were declared. 

B. Approval of agenda and September 2018 minutes presented by Mr. Citron. 
a. Mr. Citron proposed to move Nusinersen: OHA SMARTEN Participation as the final 

topic of business and approve September 2018 meeting minutes 
ACTION: Motion to approve, 2nd, all in favor 
 

C. Dr. Dana Hargunani presented certificates of appreciation to departing members of the 
Pharmacy and Therapeutics Committee, Dr. Phil Levine, Dr. Rich Clark and Dr. Walter 
Hardin. Beginning in January, Dr. Jim Rickards and Dr. Mark Helm with join the committee. 

D. Dr. Trevor Douglass anticipates finalizing the approval process for one more committee 
member by December 2018. 

II. CONSENT AGENDA TOPICS 

A. Long-Acting Insulins DERP Summary 
Dr. Walter Hardin raised a concern regarding the DERP report, as it fails to include the 
preferred NPH insulin for type 1 and type 2 diabetics due to its low cost compared to 
alternatives. Additionally, Canadian research indicated the difference is not clinically 
significant. Dr. Hardin suggests this should be an option based on evidence. Additionally, 
the DERP reports give OHA relative risk reduction without absolute risk reduction, so there 
isn’t a way of knowing the magnitude of reporting. Dr. Hardin is not proposing any changes 
but would like OHA to provide this feedback to DERP.  

B. Humira® (adalimumab) Indication Review for Hidradenitis Suppurativa 
C. Quarterly Utilization Reports 

ACTION: Motion to approve items A-C and provide comments made by Dr. Hardin in 
the minutes, 2nd, all in favor 

III. DUR ACTIVIES 

A. ProDUR Report - Mr. Holsapple presented the ProDUR report 
B. RetroDUR Report - Dr. Engen presented the RetroDUR report 
C. Oregon State Drug Reviews 

1. Update on Treatment options for Moderate to Severe Atopic Dermatitis 
2. Management Strategies for Patients with Prediabetes 

Dr. Sentena presented two recently published newsletters, thanked the Committee for 
reviewing the draft versions and solicited ideas for future newsletters. 

IV. PREFERRED DRUG LIST NEW BUSINESS 

A. Severe Acne Class Review 
Dr. Moretz presented the proposal to: 
Implement prior authorization (PA) criteria for the Acne PDL class, to limit use to funded 
conditions and to designate at least one formulation of the following medications/classes as 
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a preferred agent on the PDL due to guideline support for use in severe acne: oral 
isotretinoin, topical benzoyl peroxide, topical retinoid (adapalene or tretinoin), and topical 
antibiotics 
ACTION: Motion to approve, 2nd, all in favor 
 

B. Hepatitis C Direct Acting Antivirals Policy Discussion 
Dr. Servid presented the proposal to amend the PA criteria to expand access by removing 
fibrosis restrictions.  The Committee amended the proposed PA criteria to: simplify the 
language in question 2a to only require a diagnosis of chronic hepatitis C infection 
(B18.2); modify the language in 4a to say “genotype testing in the past 3 years is required 
if the patient has cirrhosis, any prior treatment experience, or if prescribed a regimen 
which is not pan-genotypic”; remove requirement for documentation of HIV status, but 
add a note that HIV testing is recommended; and simplify the language in 4g to state 
“presence or absence of cirrhosis as clinically determined (e.g., clinical, laboratory or 
radiologic evidence)”. 
ACTION: Motion to approve, 2nd, all in favor 
 

C. Orilissa™ (elagolix) New Drug Evaluation 
Dr. Engen presented the proposal to create a new PDL class for gonadotropin-releasing 
hormone (GnRH) receptor antagonists and implement prior authorization criteria for 
elagolix. 
ACTION: Motion to approve, 2nd, all in favor 

V. DUR OLD BUSINESS 

A. Nusinersen: OHA SMARTEN Participation 
ACTION: No action, deferred topic  

 
B. Growth Hormone Prior Authorization Criteria Update 

Dr. Servid presented the proposal to update the PA criteria as presented to align with the 
Health Evidence Review Commission (HERC) coverage guidance. 
ACTION: Motion to approve, 2nd, all in favor 
 

C. Testosterone Prior Authorization Criteria Update 
Dr. Servid presented the proposal to update the PA criteria as presented to align with 
HERC coverage guidance 
ACTION: Motion to approve, 2nd, all in favor 

VI. DUR NEW BUSINESS 

A. Substance Use Disorder Class Update/Drug Use Evaluation  
ACTION: No action, deferred topic  

VII. EXECUTIVE SESSION 

Members Present: Kelley Burnett, D.O.; Walter Hardin, D.O, MBA; Tracy Klein, PhD, FNP; Phillip 
Levin, PhD; Caryn Mickelson, PharmD; William Origer, MD;  
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Members Present by Phone: Stacy Ramirez, PharmD; James Slater, PharmD 
 
Staff Present: Roger Citron, RPh; David Engen, PharmD; Richard Holsapple, RPh; Deanna 
Moretz, PharmD; Sarah Servid, PharmD; Trevor Douglass, DC, MPH; Renae Wentz, MD; Jonnaliz 
Corbett, Dee Weston, Dana Hargunani, MD, MPH 
 
Staff Present by Phone: Kathy Sentena, PharmD 

VIII. RECONVENE FOR PUBLIC RECOMMENDATIONS * After executive session 

A. Long-Acting Insulins Drug Effectiveness Review  
Recommendation: The Committee recommended making no changes to the PMPDP. 
. 

B. Severe Acne Class Review 
Recommendation: The Committee recommended making all single source brand (SSB) 
agents in the Acne PMPDP class non-preferred and all other agents in the Acne PMPDP 
class preferred. 

C. Hepatitis C Direct Acting Antivirals Policy Discussion 
Recommendation: The Committee recommended upon expansion to lower stages of 
fibrosis, to 
limit the use of Zepatier and Epclusa to patients where Mavyret would not be appropriate. 
 

 
ACTION: Motion to approve items A-C, 2nd, all in favor 
 

VIII.  ADJOURN 
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OREGON HEALTH AUTHORITY 

DRUG USE REVIEW/PHARMACY AND THERAPEUTICS COMMITTEE 

 

OPERATING PROCEDURES 

Updated: March January 20189 

 

MISSION: 

To encourage safe, effective, and innovative drug policies that promote high value medications for patients 
served by the Oregon Health Plan (OHP) and other health care programs under the Oregon Health Authority 
(OHA) by evidence-based committee review of drug use research, clinical guidance and education. 

 

DUTIES: 

As defined by Oregon Revised Statutes (Chapter 414) the Pharmacy and Therapeutics (P&T) Committee was 
established to perform functions previously fulfilled by the Drug Use Review Board and Health Resources 
Commission.  Responsibilities of the P&T committee include: 

1. Evaluate evidence-based reviews of prescription drug classes or individual drugs to assist in making 
recommendations to the OHA for drugs to be included on the preferred drug list (PDL).  

a. The P&T Committee may direct a Subcommittee to prepare these reviews. 

2. Advise the OHA on administration of Federally mandated Medicaid retrospective and prospective drug use 
review (DUR) programs which includes recommending utilization controls, prior authorization 
requirements, quantity limits and other conditions for coverage. 

3. Recommendations will be based on evaluation of the available evidence regarding safety, efficacy and value 
of prescription drugs, as well as the ability of Oregonians to access prescriptions that are appropriate for 
their clinical conditions. 

4. Publish and distribute educational information to prescribers and pharmacists regarding the committee 
activities and the drug use review programs. 

 
5. Collaborate with the Health Evidence Review Commission (HERC) on topics involving prescription drugs 

that require further considerations under the purview of the HERC. 
 

6. Guide and approve meeting agendas. 
 

7. Periodically review and update operating procedures and evidence grading methods as needed. 
 

 
AD-HOC EXPERT INVOLVEMENT: 

1. A medical expert may be chosen and appointed by the Director of the OHA to provide clinical or treatment 
expertise in response to a request by the P&T Committee or an interested outside party.  The ad-hoc expert 
must be a licensed physician in Oregon who manages patients who would potentially receive the particular 
drug(s). 

 

8



2. If an interested outside party requests that an ad-hoc expert be appointed for a particular drug, this request 
must be made 90 days before the scheduled Committee meeting to ensure adequate time for the appointment 
process. 

 
3. The medical experts shall have full voting rights with respect to the PDL drugs for which they have been 

selected and appointed including all utilization controls, prior authorization requirements, review of 
confidential pricing information or other conditions for the inclusion of a drug on the PDL.  The medical 
experts may participate but may not vote in any other activities of the committee. 

4. P&T staff also may engage relevant health care professionals with clinical specialty to serve as expert 
reviewers, in addition to the ad-hoc experts, if needed. 

 
CONDUCT OF MEETINGS: 

1. All meetings and notice of meetings will be held in compliance with the Oregon Public Meetings Law. 

2. The P&T Committee will elect a Chairperson and Vice Chairperson to conduct the meetings.   Elections 
shall be held the first meeting of the calendar year. 

3. Quorum consists of 6 permanent members of the P&T Committee.  Quorum is required for any official vote 
or action to take place throughout a meeting. 

 
4. All official actions must be taken by a public vote.  Any recommendation from the Committee requires an 

affirmative vote of a majority of the Committee members. 

5. The committee shall meet in executive session for purposes of reviewing the prescribing or dispensing 
practices of individual prescribers or pharmacists; reviewing profiles of individual patients; and reviewing 
confidential drug pricing information to inform the recommendations regarding inclusion of drugs on the 
Practitioner-Managed Prescription Drug Plan (PMPDP) or any preferred drug lists adopted by the OHA. 

 
6. Meetings will be held at least quarterly but the Committee may be asked to convene up to monthly by the 

call of the OHA Director or a majority of the members of the Committee. DUR programs will be the focus 
of the meeting quarterly. 

 
7. Agenda items for which there are no recommended changes based on the clinical evidence may be included 

in a consent agenda.   

a. Items listed under the consent agenda will be approved by a single motion without separate 
discussion. If separate discussion is desired, that item will be removed from the consent agenda and 
placed on the regular business agenda. 

b. Consent agenda items may include (but are not limited to) meeting minutes, drug class literature 
scans, and abbreviated drug reviews for unfunded conditions.  
 

 
CONFLICT OF INTEREST POLICY: 

The P&T Committee will function in a way that ensures the objectivity and credibility of its recommendations.   

1. All potential initial committee members, staff members and consultants, future applicants, expert or peer 
reviewers, and ad-hoc medical experts selected for individual P&T Committee meetings are subject to the 
Conflict of Interest disclosure requirements in ORS Chapter 244 and are required to submit a completed 
disclosure form as part of the appointment process which must be updated promptly with any changes in 
status. 
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2. Staff members are required to have no financial conflicts related to any pharmaceutical industry business for 

duration of work on P&T projects. 
 

3. All disclosed conflicts will be considered before an offer of appointment is made. 

4. If any material conflict of interest is not disclosed by a member of the P&T Committee on his or her 
application or prior to participation in consideration of an affected drug or drug class or other action of the 
Committee, that person will not be able to participate in voting decisions of the affected drug or drug class 
and may be subject to dismissal. Circumstances in which conflicts of interest not fully disclosed for peer 
reviewers, ad-hoc experts, or persons providing public comment will be addressed on a case by case basis. 

5. Any person providing public testimony will also be required to disclose all conflicts of interest including, 
but not limited to, industry funded research prior to any testimony pertaining to issues before the P&T 
Committee. This includes any relationships or activities which could be perceived to have influenced, or 
that would give the appearance of potentially influencing testimony.  

 
PUBLIC COMMENT: 

1. The P&T Committee meetings will be open to the public 
 
2. The P&T Committee shall provide appropriate opportunity for public testimony at each meeting 
 

a. Testimony can be submitted in writing or provided in-person 
 
b. Maximum of 3 minutes per speaker/institution per agenda item  
 

i. Information that is most helpful to the Committee is evidence-based and comparative 
research, limited to new information not already being reviewed by the Committee.  

ii. Oral presentation of information from FDA-approved labeling (i.e., Prescribing Information 
or “package insert”) is not helpful to the Committee. 

 
c. Written testimony can be submitted by interested parties for the P&T Committee to consider on 

agenda items.  Written testimony that includes clinical information should be submitted for 
evaluation by staff at least 2 weeks prior to the scheduled meeting through the public comment link 
found on the P&T Committee website: 
(http://oregonstate.edu/tools/mailform?to=osupharm.di@oregonstate.edu&recipient=Drug+Use+Res
earch+and+Management).   
 

d. Written documents provided during scheduled public testimony time of P&T Committee meetings 
will be limited to 2 pages of new information that was not included in previous reviews.  Prescribing 
Information is not considered new information; only clinically relevant changes made to Prescribing 
Information should be submitted. 

 
e. If committee members have additional questions or request input from public members during 

deliberations after the public comment period, members of the public may be recognized at the 
discretion of the committee chair to answer questions of the committee or provide additional 
commentary.  

 
 
REVIEW STANDARDS AND PREFERRED SOURCES OF EVIDENCE 
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1. The P&T Committee and department staff will evaluate drug and drug class reviews based on sound
evidence-based research and processes widely accepted by the medical profession. These evidence
summaries inform the recommendations for management of the PDL and clinical prior authorization
criteria. These methods support the principles of evidence-based medicine and will continue to evolve to
best fit the needs of the Committee and stay current with best practices. For detailed description of review
standards, preferred sources of evidence, and evidence grading methods, see Quality Assessment Tool and
Evidence Grading Methods.

2. Final documents as outlined in Chapter 414 of the Oregon Revised Statutes shall be made publicly available
at least 30 days prior to review by the P&T Committee. Written public comments may be submitted and
considered during the draft comment period prior to posting of final documents are only considered by staff.
Written public comment submitted based on final documents will be submitted to the P&T Committee for
consideration. Posted documents will include the agenda for the meeting, a list of drug classes to be
considered, and background materials and supporting documentation which have been provided to
committee members with respect to drugs and drug classes that are before the committee for review.

DRUG AND DRUG CLASS REVIEWS: 

1. Drug Class Reviews and New Drug Evaluations:

a. The P&T Committee will review drugs and drug classes that have not been previously reviewed
for PDL inclusion or for clinical PA criteria and will be prioritized based on:

i. Potential benefit or risk
ii. Use or potential use in covered population

iii. Potential for inappropriate use
iv. Alternatives available
v. OHP coverage based on opportunities for cost savings, to ensure medically appropriate

drug use, or address potential safety risks.

b. The P&T Committee will make a reasonable effort to perform a timely review of new FDA-
approved drug products following their market release, when they are a new molecular entity
and are candidates for coverage under the pharmacy benefit.

i. Until new drugs are reviewed by the P&T Committee, drugs meeting the following
criteria will be reviewed to ensure they are used appropriately for an FDA-approved or
compendia-supported indication, with FDA-approved dosing, and that the indication is
funded by the OHP:

a. A new drug in a drug class with clinical prior authorization criteria.
b. A new drug used for a non-funded condition on the HERC Prioritized List

of Health Services.
c. A new drug not in a PDL class with existing PA criteria identified by the

reviewing pharmacist during the weekly claim processing drug file load
costing more than $5,000 per claim or $5,000 per month.

c. Line Extension and Combination Product Policy
i. Line extensions include new strengths or new formulations of an existing drug.

1. When a new strength or formulation becomes available for a drug previously
reviewed for the PDL and has PA criteria and the new product does not
significantly differ from the existing drug based on clinical evaluation, the same
utilization restrictions as the existing drug will apply until the new strength or
formulation is presented to the P&T Committee for review.

2. If a new strength or formulation becomes available for an existing preferred drug
and the new product significantly differs from the existing medication in clinical

11



uses or cost, the drug will not be preferred until the drug is reviewed by the P&T 
Committee.  

ii. When a new combination product becomes available that is a formulation of one or more 
drugs that have been reviewed for the PDL, the product will be designated a non-
preferred drug until the P&T Committee reviews the combination product. 

iii. When a product becomes available that is a biosimilar for one or more drugs that have 
been reviewed for the PDL, where applicable, the product will be designated a non-
preferred drug until the P&T Committee reviews the product. A complete list of 
biological products and biosimilar products can be accessed at the FDA’s Purple Book 
website.  
 

2. Drug Class Literature Scans and Abbreviated Drug Reviews: 

a. Literature of drug classes that have previously been reviewed for the PDL will be scanned and 
evaluated as needed to assess the need to update drug policies based on clinically relevant 
information and significant changes in costs published since the last review. 

b. Abbreviated drug reviews will evaluate drugs for unfunded conditions. Evidence supporting 
these reports is derived primarily from information in the product labeling.  
 

 
HIGH COST MARGINAL BENEFIT THERAPIES POLICY 

The goal of this policy is to collaborate with and assist the HERC to evaluate available evidence with a 
transparent process to encourage safe and financially sustainable policies that maximize access to high value 
medications for patients served by the OHP.  

 

The P&T Committee evaluates drugs for evidence of clinical effectiveness and safety as defined by the P&T 
Committee Operating Procedures for PDL decision-making.  

 

After the clinical review, cost is considered in the executive session. After the executive session, 
recommendations to be made to the OHA are made with a public vote.  

 

The P&T Committee may elect to recommend the HERC consider adding drugs that exhibit one or more of the 
following characteristics to the Prioritized List of Health Services:  

 

Marginal clinical benefit  

No clinically important benefit  

Harms that outweigh benefits  

Very high cost in which the benefit does not justify the cost  

Significantly greater cost compared to alternate therapies when both have similar benefit  

Significant budget impact that could affect the overall Prioritized List funding level 

 

12



 
 

                                
Drug Use Research & Management Program 
Oregon State University, 500 Summer Street NE, E35, Salem, Oregon 97301-1079 

Phone 503-947-5220 | Fax 503-947-1119   
 

Review Standards and Methods for Quality Assessment of Evidence 

Updated: January 2019 
 

 
 
REVIEW STANDARDS AND PREFERRED SOURCES OF EVIDENCE 
 
1. The P&T Committee and department staff will evaluate drug and drug class reviews based on sound evidence-based research and processes widely 

accepted by the medical profession. These evidence summaries inform the recommendations for management of the preferred drug list (PDL) and 
clinical prior authorization (PA) criteria. These methods support the principles of evidence-based medicine and will continue to evolve to best fit the 
needs of the Committee and stay current with best practices.  
 

2. The types of reviews may include, but are not limited to, the following: 
 

Type of Review Rationale for Review 
Abbreviated Drug Review New drug with evidence only for non-funded condition(s) 

Class Literature Scan Used when limited literature is found which would affect clinical changes in PDL status or PA criteria based on 
efficacy or safety data (may include new drug formulations or expanded indications if available literature would 
not change PDL status or PA criteria). Provides a summary of new or available literature, and outcomes are not 
evaluated via the GRADE methodology listed in Appendix D.  

New Drug Evaluation (NDE) Single new drug identified and the PDL class was recently reviewed, or the drug is not assigned to a PDL drug 
class 

Class Review New PDL class 

Class Update New systematic review(s) and clinical trials identified that may inform change in PDL status or clinical PA 
criteria in an established PDL class 

Class Update with New Drug 
Evaluation 

New drugs(s) or indication(s) also identified (excludes new formulations, expanded indications, biosimilars, or 
drugs for unfunded indications) 

DERP Summary Report New DERP report which evaluates comparative evidence 

Drug Use Evaluation Analysis of utilization trends in FFS population in order to identify safety issues or inform future policy 
decisions 13



Policy Evaluation Evaluation safety, efficacy, and utilization trends after implementation of a policy to identify areas for 
improvement 

Prior Authorization Criteria 
Updates 

Update of prior authorization criteria to align with new guidance from the Health Evidence Review 
Commission or address minor issues identified during adjudication of prior authorization criteria.  

 
 

3. The P&T Committee will rely primarily on high quality systematic reviews and randomized controlled trials in making its evidence summary 
recommendations. High quality clinical practice guidelines and relevant clinical trials are also used as supplementary evidence.  
 

4. Emphasis will be placed on the highest quality evidence available. Poor quality trials, systematic reviews or guidelines are excluded if higher quality 
literature is available and results offer no additional value. Unless the trial evaluates an outcome or comparison of high clinical importance, 
individual RCTs with the following study types will be excluded from class updates, class reviews, and literature scans:  

a. Non-comparative, placebo-controlled trials 
b. Non-inferiority trials 
c. Extension studies  
d. Poor quality studies (as assessed in Appendix A) 

 
5. Individual drug evaluations rely primarily on high quality RCTs or clinical trials used for FDA approval. Evidence from poor quality RCTs may be 

included if there is no higher quality evidence available.   
 

6. The following are preferred sources that provide high quality evidence at this time: 
 
a. Pacific Northwest Evidence-based Practice Center at Oregon Health & Science University (OHSU) 
b. U.S. Department of Veterans Affairs/Department of Defense 
c. Agency for Healthcare Research and Quality (AHRQ) 
d. Canadian Agency for Drugs and Technologies in Health (CADTH) 
e. National Institute for Clinical Excellence (NICE) 
f. BMJ Clinical Evidence 

 
7. The following types of evidence are preferred and will be considered only if they are of high methodological quality as evaluated by the quality 

assessment criteria below: 
 

a. Systematic reviews of randomized controlled trials  
b. Direct comparative randomized controlled trials (RCTs) evaluating clinically relevant outcomes 
c. FDA review documents 
d. Clinical Practice Guidelines developed using explicit evidence evaluation processes   

 
8. The following types of literature are considered unreliable sources of evidence and will rarely be reviewed by the P&T Committee: 
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a. Observational studies, case reports, case series 
i. However, observational studies and systematic reviews of observational studies will be included to evaluate significant safety data 

beyond the FDA labeling information. Observational studies will only be included when there is not adequate data from higher quality 
literature. 

b. Unpublished studies (posters, abstracts, presentations, non-peer reviewed articles) that do not include sufficient methodological details for 
quality evaluation, with the exception of FDA review documents 

c. Individual studies that are poorly conducted, do not appear in peer-reviewed journals, are inferior in design or quality compared to other 
relevant literature, or duplicate information in other materials under review.  

d. Studies not designed to investigate clinically relevant outcomes  
e. Systematic reviews identified with the following characteristics: 

i. Evidence is of poor or very poor quality  
ii. Evidence is of limited applicability to a US population  

iii. Systematic review does not meet defined applicability criteria (PICOTS criteria) for the topic 
iv. Systematic review is of poor methodological quality as evaluated by AMSTAR criteria (see Appendix B) 
v. Evidence is based on indirect comparisons from network meta-analyses  

vi. Conflicts of interest which are considered to be a “fatal flaw” (see quality assessment for conflicts of interest) 
f. Guidelines identified with the following characteristics: 

i. There is no systematic guideline development method described 
ii. Strength of evidence for guideline recommendations are not provided 

iii. Recommendations are largely based on expert opinion 
iv. Poor methodological quality as assessed in Appendix C (AGREE II score is less than 113 points OR modified AGREE II-GRS score 

is less than 30 points) 
v. Conflict of interest which are considered to be a “fatal flaw” (see quality assessment for conflicts of interest) 

 
QUALITY ASSESSMENT 
 
1. The standard methods used by the DURM faculty to assess quality of evidence incorporated into the evidence summaries for the OHP Pharmacy and 

Therapeutics Committee are described in detail in Appendix A-C.  
 
2. The Cochrane Risk of Bias tool (modified) described in Appendix A is used to assess risk of bias (i.e., internal validity) of randomized controlled 

trials. The quality of non-inferiority trials will be also assessed using the additional criteria for non-inferiority trials in Appendix A. Internal validity 
of clinical trials are graded as poor, fair, or good quality.  

 
3. The AMSTAR measurement tool is used to assess for methodological quality of systematic reviews and is provided in Appendix B. Systematic 

reviews, meta-analyses or guidance identified from ‘best sources’ listed in Appendix B undergo methodological rigor and are considered to be high 
quality and are not scored for quality using the AMSTAR tool. 

 
4. Clinical practice guidelines are considered for inclusion after assessment of methodological quality using the AGREE II global rating scale provided 

in Appendix C.  
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5. The Patient, Intervention, Comparator, Outcome, and Setting (PICOS) framework is used to assess applicability, or directness, of randomized 
controlled trials to the OHP population. Detailed guidance is provided in Appendix A. Only randomized controlled trials with applicability to the 
OHP population, as assessed by the PICOS framework, are included in evidence summaries. 

 
6. Emphasis of the review will be on clinically relevant outcomes. The following clinically relevant outcomes are graded for quality: mortality, 

morbidity outcomes, symptom relief, quality of life, functioning (physical, mental, or emotional), early discontinuation due to adverse events, and 
severe adverse effects. Surrogate outcomes are considered if directly linked to mortality or a morbidity outcome. Clinically meaningful changes in 
these outcomes are emphasized.  

 
7. The overall quality of evidence is graded for clinically relevant outcomes of efficacy and harm using the GRADE methodology listed in Appendix 

D. Evaluation of evidence for each outcome of interest is graded as high, moderate, low, or insufficient. Final evidence summary recommendations 
account for the availability and quality of evidence for relevant outcomes and perceived clinical impact on the OHP population. 

 
a. Evidence grades are defined as follows:  

i. High quality evidence: High confidence that the estimated effects produced in the studies reflect the true effect. Further research is 
very unlikely to change the estimated effect. 

ii. Moderate quality evidence: Moderate confidence that the estimated effects produced in the studies reflect the true effect. Further 
research may change the estimated effect. 

iii. Low quality evidence: Limited confidence that the estimated effects produced in the studies reflect the true effect. Further research is 
likely to change the estimated effect. 

iv. Insufficient evidence: Evidence is not available or too limited to permit any level of confidence in the estimated effect. 
 

8. Conflict of Interest 
a. Conflict of interest is a critical component of quality assessment. A conflict of interest is “a set of circumstances that creates a risk that 

professional judgement or actions regarding a primary interest will be unduly influenced by a second interest.” Conflict of interest includes 
any relationships or activities that could be perceived to have influenced or give the appearance of potentially influencing the literature.  

i. Reference: IOM (Institute of Medicine). 2009. Conflict of Interest in Medical Research, Education, and Practice. Washington, DC: 
The National Academies Press. 
 

b. Conflict of interest analysis for DURM reviews: 
1. Sources will be excluded due to conflict of interest concerns if they contain one of the “fatal flaws” in Table 1 below.  
2. If no “fatal flaws” exist, an analysis of the conflicts of interest will be completed and any limitations (examples in Table 1 below) will 

be first and foremost discussed in the evidence review.  
3. Conflict of interest is also assessed through the Cochrane risk of bias tool, AMSTAR tool, and AGREE tool (Appendix A, B, and C). 
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Table 1. DURM Conflict of Interest Analysis 
Type of 
literature 

“Fatal flaws” If no “fatal flaws” exist, 
potential limitations to 
discuss when including the 
piece of literature 

Other considerations- specific to the type of literature 

Randomized 
controlled trial  

• Conflict of interest not documented • Authors or committee 
members have 
significant conflicts of 
interest 
 

• Concerning high dollar 
amounts of conflicts of 
interest are documented 

 
• Mitigation strategies 

(described in the article 
or journal/organization 
policies) are documented 
but could be more robust 

• Higher risk of bias when the study sponsor is the 
pharmaceutical manufacturer and is included in data 
analysis and manuscript writing 

Systematic 
review 

• Conflict of interest not documented  
• Conflict of interest mitigation strategies not documented or are 

insufficient to mitigate potential bias 
• Example mitigation strategies: persons with potential 

conflicts of interest are excluded from the assessment or 
review process, independent second review of articles 
considered for inclusion in SR that are reviewed first by 
their own author who is on the SR team 

 

• May consider funding sources or conflicts of interest 
for both the systematic review and the included 
studies 

Guideline • Conflict of interest not documented 
• Chair has a conflict of interest 
• Conflict of interest mitigation strategies not documented or are 

insufficient to mitigate potential bias 
• Example mitigation strategies: excluding persons with 

significant conflict of interest from the review process, 
recusing members with significant conflict of interest from 
voting on recommendations or having them leave the room 
during the discussion 

 

• Guidelines with “fatal flaws” which are commonly 
used in practice may be included for clinical context 
but will not be considered when creating conclusions 
or recommendations 
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APPENDIX A. Methods to Assess Quality of Studies. 
 

Table 1. Types of Bias: Cochrane Risk of Bias (modified). 
Selection Bias Selection bias refers to systematic differences between baseline characteristics of the groups that were compared.  

The unique strength of proper randomization is that, if successfully accomplished, it prevents selection bias in allocating interventions to participants.  Successful 
randomization depends on fulfilling several interrelated processes.  A rule for allocating patients to groups must be specified, based on some chance (random) 
process. Furthermore, steps must be taken to secure strict implementation of that schedule of random assignments by preventing foreknowledge of the 
forthcoming allocations. This process if often termed allocation concealment.  

Performance Bias Performance bias refers to systematic differences between groups in the care provided, or in exposure to factors other than the interventions of 
interest.  
After enrolment, blinding participants and investigators/care givers will reduce the risk that knowledge of which intervention was received affected the 
outcomes, rather than the intervention itself. Effective blinding ensures that all groups receive a similar amount of attention, ancillary treatment and diagnostic 
investigations. Therefore, risk of differences in intervention design and execution, care experiences, co-interventions, concomitant medication use, adherence, 
inappropriate exposure or migration, cross-over threats, protocol deviations and study duration between study groups are minimized. 

Detection Bias Detection bias refers to systematic differences between groups in how outcomes were assessed. 
Blinding of outcome assessors will reduce the risk that knowledge of which intervention was received, rather than the intervention itself, affected outcome 
measurement. Blinding of outcome assessors can be especially important for assessment of subjective outcomes (eg, degree of post-operative pain). 

Attrition Bias Attrition bias refers to systematic differences between groups in withdrawals (exclusions and attrition) from a study. 
Withdrawals from the study lead to incomplete outcome data. There are two reasons for withdrawals or incomplete outcome data in clinical trials. Exclusions 
refer to situations in which some participants are omitted from reports of analyses, despite outcome data being available to assessors. Attrition refers to situations 
in which outcome data are not available. 

Reporting Bias Reporting bias refers to the selective reporting of pre-specified outcomes, on the basis of the results. 
Of particular concern is that statistically non-significant (negative) primary endpoints might be selectively reported while select positive secondary endpoints are 
over-emphasized. Selective reporting of outcomes may arise in several ways: 1) there can be selective omission of pre-specified outcomes (ie, only some of the 
pre-specified outcomes are reported); 2) there can also be selection of choice data for an outcome that differs from what was pre-specified (eg, there may be 
different time points chosen to be reported for an outcome, or different methods used to measure an outcome at the same time point); and 3) there can be selective 
analyses of the same data that differs from what was pre-specified (eg, use of continuous vs. dichotomous outcomes for A1c lowering, selection from multiple 
cut-points, or analysis of between endpoint scores vs. change from baseline). 

Other Bias Other sources of bias may be present depending on conflict of interests and funding sources, trial design, or other specific circumstances not 
covered in the categories above. 
Of particular concern is how conflicts of interest and funding sources may potentially bias results. Inappropriate influence of funders (or, more generally, of 
people with a vested interest in the results) is often regarded as an important risk of bias. Information about vested interests should be collected and presented 
when relevant, with specific regard for methodology that might be been influenced by vested interests and which may lead directly to a risk of bias. Additional 
sources of bias may result from trial designs (e.g. carry-over in cross-over trials and recruitment bias in cluster-randomized trials); some can be found across a 
broad spectrum of trials, but only for specific circumstances (e.g. contamination, whereby the experimental and control interventions get ‘mixed’, for example if 
participants pool their drugs). 

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)  
 
A bias is a systematic error, or deviation from the truth, in study results. It is not possible to determine the extent biases can affect results of a particular 
study, but flaws in study design, conduct and analysis of data are known to lead to bias. Biases vary in magnitude but can underestimate or overestimate the 
true effect of the intervention in clinical trials; therefore, it is important to consider the likely magnitude of bias and direction of effect. For example, if all 
methodological limitations of studies were expected to bias the results towards a lack of effect, and the evidence indicates that the intervention is effective, 
then it may be concluded that the intervention is effective even in the presence of these potential biases. Assess each domain separately to determine if risk 
of each bias is likely LOW, HIGH or UNCLEAR (Table 2). Unclear risk of bias will be interpreted as high risk of bias when quality of evidence is graded 
(Appendix D). 
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Conflicts of interest should also be assessed when determining risk of bias. This may be considered part of risk of reporting bias. Funding sources for the 
trial, conflicts of interest of the authors, and role the study sponsor played in the trial should be considered in this domain.  

 
The quality of each trial will be graded as good, fair, or poor based on the following thresholds for converting the Cochrane Risk of Bias Tool to AHRQ 
Standards. A good quality trial will have low risk of bias for all domains. A fair quality trial will have one domain with high risk of bias or 2 domains with 
unclear bias, with the assessment that the one or more biases are unlikely to influence the outcome, and there are no known limitations which could invalidate 
results. A poor quality trial will have high risk of bias for one or more domains or have 2 criteria with unknown bias for which there may be important 
limitations which could invalidate the results or likely bias the outcome. Trials of poor quality will be excluded from review if higher quality sources of evidence 
are available 
 

 
Table 2. Methods to Assess Risk of Bias in Clinical Trials: Cochrane Risk of Bias (modified). 

SELECTION BIAS 
Risk of Bias LOW HIGH UNCLEAR 
Inadequate randomization 
 

Sequence generated by: 
• Computerized random number generator 
• Random number table 
• Coin toss 

Sequence generated by: 
• Odd or even date of birth 
• Rule based on date or admission date 
• Hospital or clinic number 
• Alternating numbers 

Method of randomization not described or 
sequence generation process not described in 
sufficient detail for definitive judgment 

Inadequate allocation 
concealment 

Participants or investigators could not foresee 
assignment because: 
• Central allocation (telephone, web-based, 

pharmacy-controlled) 
• Sequentially numbered drug containers of 

identical appearance 
• Sequentially numbered, opaque, sealed 

envelopes 

Participants or investigators could possibly foresee 
assignment because: 
• Open random allocation 
• Envelopes without appropriate safeguards (eg, 

unsealed or not opaque) 
• Allocation based on date of birth or case record 

number 
• Alternating allocation 

Method of concealment not described or not 
described in sufficient detail for definitive 
judgment  

Unbalanced baseline 
characteristics 

Important prognostic factors similar between 
groups at baseline  

Important prognostic factors are not balanced, 
which indicates inadequate sequence generation, 
allocation concealment, or failed randomization. 
 
*Statistical tests of baseline imbalance are not 
helpful for randomized trials. 

Important prognostic factors are missing from 
baseline characteristics (eg, co-morbidities, 
other medications, medical/surgical history, 
etc.) 

PERFORMANCE BIAS 
Risk of Bias LOW HIGH UNCLEAR 
Systematic differences in how 
care was provided between 
groups due to un-blinding of 
participants or 
investigators/care providers or 
because of standard of care was 
not consistent across all sites.  

• Study participants could not identify study 
assignment because blinding of participants 
was ensured and unlikely to be broken (ie, 
double-dummy design with matching 
descriptions) 

• Protocol standardized across all sites and 
followed consistently 

• Study participants could possibly identify study 
assignment because there was no blinding or 
incomplete blinding 

• Blinding potentially broken, which likely 
influenced effect estimate (eg, differences easily 
observed in appearance, taste/smell or adverse 
effects between groups) 

Not described or insufficient information to 
permit definitive judgment 
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• Some sites had a different standard of care or
varied from protocol which likely influenced
effect estimate

DETECTION BIAS 
Risk of Bias LOW HIGH UNCLEAR 
Outcome assessors un-blinded Outcome assessors could not identify study 

assignment because: 
• Blinding of assessors was ensured and

unlikely broken
• No blinding or incomplete blinding, but

effect estimate not likely influenced by lack
of blinding (ie, objective outcomes)

• Outcome data assessors could possibly identify
study assignment because no blinding or
incomplete blinding, which likely influenced
effect estimate

• Blinding potentially broken, which likely
influenced effect estimate (eg, large differences
in efficacy or safety outcomes between groups)

Not described or insufficient information to 
permit definitive judgment 

ATTRITION BIAS 
Risk of Bias LOW HIGH UNCLEAR 
High attrition or differential • No missing data

• Reasons for missing outcome data unlikely
to influence effect estimates

• High Drop-out rate or loss to follow-up (eg,
>10% for short-term studies; >20% for longer-
term studies)

• Differential drop-out or loss to follow-up >10%
between groups

Not described or insufficient reporting of 
attrition/exclusions post-randomization to 
permit judgment 

Missing data handled 
inappropriately 

• Intention-to-treat analysis performed where
appropriate (eg, superiority trials)

• Intention-to-treat and per-protocol analyses
performed and compared where appropriate
(eg, non-inferiority trials)

• Reasons for missing outcome data unlikely to
influence effect estimates

• Appropriate censoring rules applied
depending on nature of study (eg, last-
observation-carried-forward (LOCF) for
curative conditions, or for treatments that
improve a condition over time like acute
pain, infection, etc.)

• As-treated analyses performed with substantial
departure from randomized number

• Per-protocol analyses or modified-intention-to-
treat with substantial amount of missing data

• Potentially inappropriate imputation of missing
data (eg, LOCF for chronic, deteriorating
conditions like HF, COPD, or cancer, etc.)

Not described or insufficient reporting of 
attrition/exclusions post-randomization to 
permit judgment 

REPORTING BIAS 
Risk of Bias LOW HIGH UNCLEAR 
Evidence of selective outcome 
reporting 

• Study protocol is available and was followed
and all pre-specified primary and secondary
outcomes are reported

• Study protocol is not available, but it is clear
that all expected outcomes are reported

• Not all pre-specified primary and secondary
outcomes reported

• Primary outcome(s) reported using
measurements, analyses, or subsets of patients
that were not pre-specified (eg, post-hoc analysis;
protocol change without justification)

• Primary outcome(s) not pre-specified (unless
clear justification provided)

• Failure or incomplete reporting of other
outcomes of interest

Insufficient information to make 
determination 
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• Inappropriate over-emphasis of positive 
secondary outcomes in study with negative 
primary outcome 

OTHER BIAS 
Risk of Bias LOW HIGH UNCLEAR 
Evidence of other biases not 
described in the categories 
above 
 

• No conflicts of interest present or study 
sponsor was not involved in trial design, data 
analysis or publication  

• No other potential sources of bias identified 

• Conflicts of interest are present based on funding 
source or conflicting interests of authors 

• Study sponsor is involved in trial design, data 
analysis, and publication of data 

• There is a run-in period with pre-randomization 
administration of an intervention that could 
enhance or diminish the effect of a subsequent, 
randomized, intervention 

• Recruitment bias in cluster-randomized trials 
with differential participant recruitment in 
clusters for different interventions 

• Cross-over trials in which the crossover design is 
not suitable, there is significant carry-over 
effects, or incompletely reported data (data 
reported only for first period) 

• Conduct of the study is affected by interim results 
((e.g. recruiting additional participants from a 
subgroup showing more benefit) 

• Deviation from the study protocol in a way that 
does not reflect clinical practice (e.g. post hoc 
stepping-up of doses to exaggerated levels). 

• Conflicts of interest for authors or funding 
sources are not reported or not described 

• Insufficient information regarding other 
trial methodology and design to make a 
determination   

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)  
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The Patient, Intervention, Comparator, Outcome, and Setting (PICOS) framework is used to assess applicability (ie, directness) of the evidence to the OHP 
population (Table 3). 
 
Table 3. PICOS Domains that Affect Applicability. 

PICOS Domain Conditions that Limit Applicability 
Patient • Narrow eligibility criteria and broad exclusion criteria of those with comorbidities 

• Large differences between the demographic characteristics between the study population and patients in the OHP 
• Narrow or unrepresentative severities in stage of illness or comorbidities (eg, only mild or moderate severity of illness included) 
• Run-in period with high exclusion rate for non-adherence or adverse effects 
• Event rates in study much lower/higher than observed in OHP population 

Intervention • Doses, frequency schedule, formulations or duration of intervention used in study not reflective of clinical practice 
• Intensity/delivery of behavioral interventions not feasible for routine use in clinical practice 
• Concomitant interventions likely over- or underestimate effectiveness of therapy 

Comparator • Inadequate dose or frequency schedule of comparator 
• Use of inferior or substandard comparator relative to alternative comparators that could be used 

Outcomes • Short-term or surrogate outcomes assessed 
• Composite outcomes used that mix outcomes of different significance 

Setting • Standards of care in study setting differ markedly from clinical practice 
• Monitoring/visit frequency not feasible for routine use in clinical practice 
• Level of care from highly trained/proficient practitioners in trial not reflective of typical clinical practice where intervention likely to be used 

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)  
 

Non-inferiority (NI) trials are designed to prove a new treatment is not worse than the control treatment by a pre-determined difference, with a given degree 
of confidence. The pre-determined margin of difference in non-inferiority trials is defined as delta. Correctly determining this margin is a challenge in the 
design and interpretation of NI trials.   The greatest challenge in use of NI trials is recognizing inappropriate use.   
 
Non-inferiority trials will only be included in evidence summaries when there is a compelling reason to include them, and higher quality evidence is not 
available. The compelling reason for inclusion will be clearly stated as an introduction to the reporting of the NI trial. 
 
The following template was developed using CONSORT and FDA guidance1,2 and will be used as a guideline to evaluate non-inferiority studies included in 
DURM evidence summaries. Unless the trial evaluates an outcome or comparison of high clinical importance, individual non-inferiority trials will be 
excluded from class updates, class reviews, and literature scans. Evidence from poor quality RCTs may be included in individual drug evaluations if there is 
no higher quality evidence available. Items in bold (#1-5) are essential to conducting a non-inferiority trial with good methodological rigor. In general, a 
non-inferiority trial with high quality methods will score a “yes” on most of the components listed below.  
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Table 4. Non-inferiority Trial Quality Scoring Template 
Developed using CONSORT and FDA guidance1,2 

Use Template to evaluate trials supporting New Drug Evaluations and Class Update Reports 
*(If bolded assessments are not met (i.e. the answer is “No”) the trial will be excluded from DURM reviews) 

1. Rationale for choosing comparator with historical study results confirming efficacy 
(or safety) of this comparator is provided. 

□ Yes 
□ No 
□ Can’t answer 

2. Active control (or comparator) represents current standard of care. □ Yes 
□ No 
□ Can’t answer 

3. Non‐inferiority margin was specified a priori and based on statistical reasoning and 
clinical considerations regarding benefit, risk, and cost. 

□ Yes 
□ No 
□ Can’t answer 

4. Noninferiority margin is not larger than the expected difference between active 
control (or comparator) and placebo. 

□ Yes 
□ No 
□ Can’t answer 

5. If a superiority conclusion is drawn for outcome(s) for which noninferiority was 
hypothesized, the justification for switching is provided and superiority analysis was 
defined a priori. 

□ Yes 
□ No 
□ Can’t answer 

6. Investigator reported both ITT and per-protocol analysis in detail and the results of 
both analyses demonstrate noninferiority. (If only one analysis is provided, per 
protocol is subject to less bias than ITT analysis in noninferiority trials.) 

□ Yes 
□ No 
□ Can’t answer 

7. Rationale for using a noninferiority design is included (or why it would likely be unethical to 
conduct a placebo‐controlled superiority trial of the new therapy). 

□ Yes 
□ No 
□ Can’t answer 

8. Study hypothesis is stated in terms of noninferiority. □ Yes 
□ No 
□ Can’t answer 

9.Eligibility criteria for participants and the settings in which the data were collected 
are similar to those in any trial(s) that established efficacy (or safety) of the reference 
treatment. 

□ Yes 
□ No 
□ Can’t answer 

10. Trial is designed to be consistent with historical placebo‐controlled trials. □ Yes 
□ No 
□ Can’t answer 

11. The reference treatment in the noninferiority trial is identical (or very similar) to that in any 
trial(s) that established efficacy (or safety). 

□ Yes 
□ No 
□ Can’t answer 

12. The outcomes in the noninferiority trial are identical (or very similar) to those in any trial(s) 
that established efficacy (or safety) of the reference treatment. 

□ Yes 
□ No 
□ Can’t answer 

13. The lower bound of that CI is clinically significant. □ Yes 
□ No 
□ Can’t answer 

14. For the outcome(s) for which noninferiority was hypothesized, a figure showing 
confidence intervals and the noninferiority margin is included. 

□ Yes 
□ No 
□ Can’t answer 
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15. Results are interpreted in relation to the noninferiority hypothesis.  □ Yes 
□ No 
□ Can’t answer 

References: 
1. Piaggio G, Elbourne DR, Pocock SJ, Evans SJ, Altman DG. Reporting of noninferiority and equivalence randomized trials: extension of the CONSORT 2010 statement. 

Jama. 2012;308(24):2594-2604. 
2. FDA Industry Guidance for Noninferiority Trials. November 2016. 

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM202140.pdf. 

 
 

APPENDIX B. Methods to Assess Methodological Quality of Systematic Reviews. 
 
A measurement tool for the “assessment of multiple systematic reviews” (AMSTAR) was developed and shown to be a validated and reliable measurement 
tool to assess the methodological quality of systematic reviews. There are 11 components addressed in the measurement tool below, and each question can 
be scored in one of four ways: “Yes”, “No”, “Can’t Answer”, or “Not Applicable”. The AMSTAR is used as a guideline to identify high quality systematic 
reviews eligible for inclusion in DURM evidence summaries. High quality systematic reviews do not contain a “fatal flaw” (ie, comprehensive literature 
search not performed (#3); characteristics of studies not provided (#6); quality of studies were not assessed or considered when conclusions were formulated 
(#7 and #8)). In general, a high quality systematic review will score a “yes” on most components presented in the AMSTAR tool. 
 

Ref. Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMTAR: a measurement tool to assess the methodological quality of systematic reviews. 
BMC Medical Research Methodology. 2007;7:10. doi: 10.1186/1471-2288-7-10 . 

 
Systematic reviews or guidance identified from ‘best sources’ undergo methodological rigor considered to be of high quality and are not scored for quality. 
‘Best sources’ include, but are not limited to: Drug Effectiveness Review Project (DERP) at the Pacific Northwest Evidence-based Practice Center; Agency 
for Healthcare Research and Quality (AHRQ); National Institute for Health and Care Excellence (NICE); U.S. Department of Veterans Affairs (VA); and 
Canadian Agency for Drugs and Technologies in Health (CADTH); and BMJ Clinical Evidence. 
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AMSTAR Quality Scoring Template 
1) Was an ‘a priori’ design provided? 
Note: the research question and inclusion criteria should be established before the conduct of the review and should be available.    

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

2) Was there duplicate study selection and data extraction? 
Note: there should be at least two independent persons for study selection and data extraction; a consensus process for disagreements is in place; at least one person 
checks the other’s work. 
 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

3) Was a comprehensive literature search performed? 
Note: at least 2 databases (eg, MEDLINE, CINAHL, Scopus) plus one supplementary source (ie, gray literature) are searched. The review must include years and names 
databases used. Key words and/or Medical Subject Headings (MeSH) are stated and, if feasible, the search strategy is provided. Current reviews, specialized registers, 
or experts in the field of study may also be consulted. 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

4) Was the status of publication (ie, gray literature) used as an inclusion criterion? 
Note: “gray literature” or “unpublished literature” was searched. Dissertations, conference proceedings, and trial registries are all considered “gray literature” for this 
purpose. If a database was used that contained both gray literature and published literature, it was specified that gray literature was specifically searched. The authors 
should state whether any studies were excluded from the systematic review based on publication status, language, etc. 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

5) Was a list of studies (included and excluded) provided? 
Note: a list of included and excluded studies should be provided or referenced. Alternatively, there is a live electronic link to the list. 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

6) Were the characteristics of the included studies provided? 
Note: in an aggregated form (eg, a table), data from the original studies should be provided on the participants, interventions and outcomes. The ranges of characteristics 
in all the studies analyzed (eg, age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other diseases) should be reported.  

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

7) Was the scientific quality of the included studies assessed and documented? 
Note: methods of assessment were provided a priori. For example, a quality scoring tool or checklist was used or a description of quality items, with some kind of result 
for EACH study (“low” or “high” is fine, as long as it is clear which studies scored “low” and which scored “high”; a summary score/range for all studies is NOT 
acceptable). 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

8) Was the scientific quality of the included studies used appropriately in formulating conclusions? 
Note: interpretation and analysis of the methodological rigor and quality of the included studies should be clear stated in the conclusions and explicitly stated in 
formulating recommendations. For example, “results should be interpreted with caution due to poor quality of included studies” is a reasonable interpretation. Cannot 
score “yes” for this question if scored “no” for question #7. 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

9) Were the methods used to combine the findings of studies appropriate? 
Note: for the pooled results, a test should be performed to test for heterogeneity (ie, Chi-squared test, I²). If heterogeneity exists, a random effects model was used, an 
explanation for inability to combine study results due to heterogeneity was given, or the clinical appropriateness of combining individual study results was considered 
(i.e., is it sensible to combine?).  

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

10) Was the likelihood of publication bias assessed? 
Note: an assessment of publication bias was made and a graphical aid was provided (eg, funnel plot) and/or statistical tests (e.g., Egger regression test) were included. 
Alternatively, if few studies were included, the review mentions that publication bias could not be assessed.    

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 

11) Was the conflict of interest stated? 
Note: potential sources of support should be clearly acknowledged in both the systematic review AND is acknowledged for the included studies. Ideally, a high quality 
systematic review will not have significant conflicts of interest. 

□ Yes 
□ No 
□ Can’t answer 
□ Not applicable 
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APPENDIX C. Methods to Assess Methodological Quality of Clinical Practice Guidelines. 
 
Clinical practice guidelines are systematically developed statements that assist clinicians in making clinical decisions. However, guidelines can vary 
widely in quality and utility. The Appraisal of Guidelines, Research, and Evaluation (AGREE) Instrument (www.agreetrust.org) assesses the 
methodologic rigor in which a guideline is developed and used. The AGREE II is an updated instrument that has been validated. It consists of 23 
items in 6 domains (scope, stakeholder involvement, rigor of development, clarity, applicability, and editorial independence) to rate (Table 1). 
Because it is time-consuming to administer, a consolidated global rating scale (GRS) was developed, and is generally a reasonable alternative to 
AGREE II if resources are limited. The AGREE II-GRS instrument consists of only 4 items (Table 2). As the AGREE II-GRS does not take into 
account conflicts of interest, questions 22 and 23 regarding “Editorial Independence” will also be evaluated in conjunction with the AGREE II-GRS. 
With both instruments, each item is rated on a 7-point scale, from 0=lowest quality to 7=highest quality. High quality clinical practice guidelines are 
eligible for inclusion in DURM evidence summaries. These guidelines will score 6-7 points for each component on rigor of development. In general, 
a high quality clinical practice guideline will score 5-7 points on most components presented in the AGREE II and each component of the AGREE II-
GRS. 
 
Table 1. AGREE II Instrument. 

 ITEM DESCRIPTION 
SCOPE AND PURPOSE 
1 The overall objective(s) of the guideline is (are) 

specifically described. 
The overall objective(s) of the guideline should be described in detail and the expected health benefits from the 
guideline should be specific to the clinical problem or health topic. [SCORE:     ] 

2 The health question(s) covered by the guideline is 
(are) specifically described. 

A detailed description of the health questions covered by the guideline should be provided, particularly for key 
recommendations, although they need not be phrased as questions. [SCORE:     ] 

3 The population to whom the guideline is meant to 
apply is specifically described. 

A clear description of the population (ie, patients, public, etc.) covered by a guideline should be provided. The age 
range, sex, clinical description, and comorbidities may be provided. [SCORE:     ] 

STAKEHOLDER INVOLVEMENT 
4 The guideline development group includes 

individuals from all relevant professional groups. 
This may include members of the steering group, the research team involved in selection and review of the 
evidence and individuals involved in formulation of the final recommendations. [SCORE:     ] 

5 The views and preferences of the target population 
have been sought. 

Information about target population experiences and expectations of health care should inform the development of 
guidelines. There should be evidence that some process has taken place and that stakeholders’ views have been 
considered. For example, the public was formally consulted to determine priority topics, participation of these 
stakeholders on the guideline development group, or external review by these stakeholders on draft documents. 
Alternatively, information could be obtained from interviews of these stakeholders or from literature reviews of 
patient/public values, preferences or experiences. [SCORE:     ] 

6 The target users of the guideline are clearly defined. The target users should be clearly defined in the guideline so the reader can immediately determine if the 
guideline is relevant to them. For example, the target users for a guideline on low back pain may include general 
practitioners, neurologists, orthopedic surgeons, rheumatologists, and physiotherapists. [SCORE:     ] 

RIGOR OF DEVELOPMENT 
7 Systematic methods were used to search for evidence. Details of the strategy used to search for evidence should be provided, which include search terms used, sources 

consulted, and dates of the literature covered.  The search strategy should be as comprehensive as possible and 
executed in a manner free from potential biases and sufficiently detailed to be replicated. [SCORE:     ] 

8 The criteria for selecting the evidence are clearly 
described. 

Criteria for including/excluding evidence identified by the search should be provided. These criteria should be 
explicitly described and reasons for including and excluding evidence should be clearly stated. [SCORE:     ] 
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9 The strengths and limitations of the body of evidence 
are clearly described. 

Statements that highlight the strengths and limitations of the evidence should be provided. This ought to include 
explicit descriptions, using informal or formal tools/methods, to assess and describe the risk of bias for individual 
studies and/or for specific outcomes and/or explicit commentary of the body of evidence aggregated across all 
studies. [SCORE:     ] 

10 The methods for formulating the recommendations 
are clearly described. 

A description of the methods used to formulate the recommendations and how final decisions were arrived at 
should be provided. For example, methods may include a voting system, informal consensus, or formal consensus 
techniques (eg, Delphi, Glaser techniques). [SCORE:     ] 

11 The health benefits, adverse effects, and risks have 
been considered in formulating the recommendations. 

The guideline should consider both effectiveness/efficacy and safety when recommendations are formulated.  
[SCORE:     ] 

12 There is an explicit link between the 
recommendations and the supporting evidence. 

An explicit link between the recommendations and the evidence on which they are based should be included in 
the guideline. [SCORE:     ] 

13 The guideline has been externally reviewed by 
experts prior to its publication. 

A guideline should be reviewed externally before it is published. Reviewers should not have been involved in the 
guideline development group. Reviewers should include both clinical and methodological experts. [SCORE:     ] 

14 A procedure for updating the guideline is provided. A clear statement about the procedure for updating the guideline should be provided. [SCORE:     ] 
CLARITY OF PRESENTATION 
15 The recommendations are specific and unambiguous. A recommendation should provide a precise description of which option is appropriate in which situation and in 

what population. It is important to note that in some instances, evidence is not always clear and there may be 
uncertainty about the best practice. In this case, the uncertainty should be stated in the guideline. [SCORE:     ] 

16 The different options for management of the 
condition or health issue are clearly presented. 

A guideline that targets the management of a disease should consider the different possible options for screening, 
prevention, diagnosis or treatment of the condition it covers. [SCORE:    ] 

17 Key recommendations are easily identifiable Users should be able to find the most relevant recommendations easily. [SCORE:     ] 
APPLICABILITY 
18 The guideline describes facilitators and barriers to its 

application. 
There may be existing facilitators and barriers that will impact the application of guideline recommendations. 
[SCORE:] 

19 The guideline provides advice and/or tools on how 
the recommendations can be put into practice. 

For a guideline to be effective, it needs to be disseminated and implemented with additional materials. For 
example, these may include: a summary document, a quick reference guide, educational tools, results from a pilot 
test, patient leaflets, or computer/online support. [SCORE:     ] 

20 The potential resource implications of applying the 
recommendations have been considered. 

The recommendations may require additional resources in order to be applied. For example, there may be a need 
for more specialized staff or expensive drug treatment. These may have cost implications on health care budgets. 
There should be a discussion in the guideline of the potential impact of the recommendations on resources. 
[SCORE:     ] 

21 The guideline presents monitoring and/or auditing 
criteria 

Measuring the application of guideline recommendations can facilitate their ongoing use. This requires clearly 
defined criteria that are derived from the key recommendations in the guideline (eg, HbA1c <7%, DBP <95 mm 
Hg). [SCORE:     ] 

EDITORIAL INDEPENDENCE 
22 The views of the funding body have not influenced 

the content of the guideline. 
Many guidelines are developed with external funding (eg, government, professional associations, charity 
organizations, pharmaceutical companies). Support may be in the form of financial contribution for the complete 
development, or for parts of it (eg, printing/dissemination of the guideline). There should be an explicit statement 
that the views or interests of the funding body have not influenced the final recommendations. [SCORE:     ] 

23 Competing interests of guideline development group 
members have been recorded and addressed 

There should be an explicit statement that all group members have declared whether they have any competing 
interests. [SCORE:     ] 
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Table 2. AGREE II Global Rating Scale (modified). 

 ITEM DESCRIPTION 
1 Rate the guideline development 

methods. [SCORE:     ] 
• Appropriate stakeholders were involved in the development of the guideline. 
• The evidentiary base was developed systematically. 
• Recommendations were consistent with the literature. Consideration of alternatives, health benefits, harms, risks, and costs was 

made.  
2 Rate the guideline presentation. 

[SCORE:     ] 
• The guideline was well organized. 
• The recommendations were easy to find. 

3 Rate the guideline 
recommendations. [SCORE:     ] 

• The recommendations are clinically sound. 
• The recommendations are appropriate for the intended patients. 

4 Rate the completeness of reporting, 
editorial independence. [SCORE:   ] 

• The information is complete to inform decision making. 
• The guideline development process is transparent and reproducible. 

5 The views of the funding body have 
not influenced the content of the 
guideline. [SCORE:     ] 

• Many guidelines are developed with external funding (eg, government, professional associations, charity organizations, 
pharmaceutical companies). Support may be in the form of financial contribution for the complete development, or for parts of 
it (eg, printing/dissemination of the guideline). There should be an explicit statement that the views or interests of the funding 
body have not influenced the final recommendations.  

6 Competing interests of guideline 
development group members have 
been recorded and addressed. 
[SCORE:     ] 

• There should be an explicit statement that all group members have declared whether they have any competing interests.  
• All competing interests should be listed 
• There should be no significant competing interests 

 
 
APPENDIX D. GRADE Quality of Evidence. 
 
Grading of Recommendations Assessment, Development and Evaluation (GRADE) provides a framework to assess quality of evidence for an 
outcome that emphasizes transparency of how evidence judgments are made, though it does not necessarily guarantee consistency in assessment. 
Quality assessment in GRADE is ‘outcome-centric’ and distinct from quality assessment of an individual study. Information on risk of bias (internal 
validity), indirectness (applicability), imprecision, inconsistency, and publication bias is necessary to assess quality of evidence and overall 
confidence in the estimated effect size. The GRADE framework provides an assessment for each outcome.   
 
DURM evidence summaries, unless a single drug is evaluated, depend on the whole body of available evidence. Evidence from high quality 
systematic reviews is the primary basis for recommendations in the evidence summaries. High quality evidence-based clinical practice guidelines and 
relevant randomized controlled trials are used to supplement the whole body of evidence. 
 
High quality systematic reviews and clinical practice guidelines often use the GRADE framework to assess overall quality of evidence for a given 
outcome. In such cases, the grade of evidence provided in the respective report can be directly transferred to the DURM evidence summary. When an 
evidence summary includes relevant clinical trials, or when high quality systematic reviews or clinical practice guidelines that did not use the 
GRADE framework were identified, quality of evidence will be graded based on hierarchy of available evidence, homogeneity of results for a given 
outcome, and methodological flaws identified in the available evidence (Table 1). 
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Table 1. Evidence Grades for Benefit and Harm Outcomes When a Body of Evidence is Evaluated. 

GRADE TYPE OF EVIDENCE 
High • Evidence is based on data derived from multiple randomized controlled trials with homogeneity with regard to the direction of effect between studies 

AND 
• Evidence is based on multiple, well-done randomized controlled trials that involved large numbers of patients. 

Moderate • Evidence is based on data derived from randomized controlled trials with some conflicting conclusions with regard to the direction of effect between 
studies 
OR  

• Evidence is based on data derived from randomized controlled trials that involved small numbers of patients but showed homogeneity with regard to the 
direction of effect between studies 
OR 

• Some evidence is based on data derived from randomized controlled trials with significant methodological flaws (eg, bias, attrition, flawed analysis, etc.) 
Low • Most evidence is based on data derived from randomized controlled trials with significant methodological flaws (eg, bias, attrition, flawed analysis, etc.) 

OR 
• Evidence is based mostly on data derived from non-randomized studies (eg, cohort studies, case-control studies, observational studies) with homogeneity 

with regard to the direction of effect between studies  
Insufficient • Evidence is based mostly on data derived from non-randomized studies (eg, cohort studies, case-control studies, observational studies) with some 

conflicting conclusions with regard to direction of effect between studies  
OR 

• Evidence is based on data derived from expert opinion/panel consensus, case reports or case series 
OR 

• Evidence is not available 
 
New Drug Evaluations cannot depend on evidence from systematic reviews and clinical practice guidelines. A body of evidence that solely consists 
of one or more clinical trials is initially assigned 4 points. For every relevant limitation, points are deducted; but points are added for consistently 
large effect sizes between studies or for a consistent dose-response observed in the studies (Table 2). The quality of evidence is subsequently graded 
as shown: 

QUALITY OF EVIDENCE GRADES: 
• ≥4 points 
• 3 points 
• 2 points 
• ≤1 point 

= HIGH 
= MODERATE 
= LOW 
= INSUFFICIENT 
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Table 2. Domains to Grade Evidence for Benefit and Harm Outcomes from Clinical Trials: Cochrane Evidence Grades (modified). 

DOMAIN DESCRIPTION SCORE DEMOTION/PROMOTION (start with 4 points) 
Risk of Bias 
(internal validity) 

Risk of bias is the likelihood to which the included studies for a given 
comparison and outcome has an inadequate protection against bias that affects 
the internal validity of the study. 
• Did any studies have important limitations that degrade your confidence in 

estimates of effectiveness or safety?   

• No serious limitation: all studies have low risk of bias: (0) 
• Serious limitations: ≥1 trial has high or unclear risk of bias: (-1)  
• Very serious limitations: most studies have high risk of bias: (-2) 

Indirectness 
(applicability) 

Directness (applicability) relates to evidence that adequately compares 2 or 
more reasonable interventions that can be directly linked to a clinically relevant 
outcome in a population of interest.  
• Do studies directly compare interventions of interest in populations of 

interest using outcomes of interest (use of clinically relevant outcomes)? 

• Direct: clinically relevant outcomes of important comparisons in 
relevant populations studied: (0) 

• Indirect: important comparisons missing; surrogate outcome(s) 
used; or population not relevant: (-1) 

Inconsistency 
 

Inconsistency (heterogeneity) is the degree to which reported effect sizes from 
included studies appear to differ in direction of effect. Effect sizes have the 
same sign (ie, are on the same side of ‘‘no effect’’) and the range of effect sizes 
is narrow. 
• Did trials have similar or widely varying results?  Can heterogeneity be 

explained by differences in trial design and execution? 

• Large magnitude of effect consistent between studies: (+1) 
• Dose-response observed: (+1) 
• Small magnitude of effect consistent between studies: (0) 
• 1 study with large magnitude of effect: (0) 
• 1 study with small magnitude of effect: (-1) 
• Inconsistent direction of effect across studies that cannot be 

explained: (-1) 
Imprecision Imprecision is the degree of uncertainty surrounding an effect estimate with 

respect to a given outcome (ie, the confidence interval for each outcome is too 
wide to rule out no effect). 
• Are confidence intervals for treatment effect sufficiently narrow to rule out 

no effect? 

• Precise: all studies have 95% confidence intervals that rule out no 
effect: (0) 

• Imprecise: ≥1 study demonstrated 95% confidence interval fails 
to rule out no effect: (-1) 

Publication Bias Publication bias is the degree in which completed trials are not published or 
represented. Unpublished studies may have negative outcomes that would 
otherwise change our confidence in the body of evidence for a particular 
comparison and outcome.  
• Is there evidence that important trials are not represented? 

• No publication bias: all important trials published or represented: 
(0) 

• Serious publication bias:  ≥1 important trial(s) completed but not 
published: (-1) 

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)  
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Indication Review: Fibromyalgia 

Date of Review: January 2019           End Date of Literature Search:   10/05/2018 
 
Purpose for Review: 
To evaluate safety and efficacy pharmacological treatments for fibromyalgia as requested by the Health Evidence Review Commission (HERC). Medical therapy 
for fibromyalgia is currently not funded by the Oregon Health Authority (OHA).  The review focuses specifically on treatment of fibromyalgia as non-analgesics 
for treatment of chronic non-cancer pain or neuropathic pain have been reviewed previously.1,2 Evidence for tramadol in chronic non-cancer pain was also 
reviewed in 2017,3 and evidence for opioid analgesics was last reviewed in 2016.4  
 
Research Questions: 
1. What is the efficacy and safety of pharmacotherapy for treatment of fibromyalgia compared to placebo, other pharmacological therapies, or non-

pharmacological treatments?  
2. Are there any subgroups (based on age, gender, ethnicity, comorbidities, disease duration or severity) for which pharmacotherapy for fibromyalgia is more 

effective or associated with more long-term adverse effects?  
 
Conclusions: 

 There is no moderate or high strength evidence for any pharmacological treatment compared to placebo or other therapy. Like many other conditions for 
chronic pain, evidence supporting benefit of long-term pharmacological treatment for fibromyalgia is limited, efficacy of pharmacotherapy is relatively 
modest, and clinical trials often document a large placebo response upon evaluation of symptom improvement. Pharmacological interventions with the 
most evidence of benefit include duloxetine, milnacipran, and pregabalin, but applicability to a broader population is limited. In many trials, patients with 
comorbid medical conditions, particularly mental health conditions, were excluded. Similarly, many patients with a placebo response during run-in periods 
were excluded from trials. The strongest available evidence for efficacy outcomes for fibromyalgia drugs was of low strength meaning there is limited 
confidence that the estimated effects in the studies reflect the true effect, and further research is likely to change the estimated effect.   

 There is low strength evidence that, compared to placebo, milnacipran or duloxetine may improve pain symptoms as evaluated by patient global impression 
of improvement or change (PGI-I or PGIC) of much or very much improved, 30% improvement in pain, pain intensity, and disability.5 Scores of much or very 
much improved and 30% improvement in pain typically correspond to an average 2 point improvement from baseline on a 0 to 10 numeric rating scale.6 The 
number needed to treat (NNT) for a minimal pain improvement with an average treatment duration of less than 3 months ranged from 5-10 depending on 
the outcome evaluated.5 

 Milnacipran or duloxetine may have no clinical improvement for pain relief of 50% or more, sleep, fatigue, depression, cognitive disturbances, anxiety or 
quality of life (low strength of evidence). The NNT was 11 for pain relief of 50% or more (typically corresponding to a change of at least 3-4 points on a 0-10 
rating scale), and while some other outcomes did achieve statistically significant differences from placebo, estimates were below the threshold for what 
would be considered a detectible clinically significant change.5 
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 There is low strength evidence that, compared to placebo, pregabalin may improve outcomes of pain relief of more than 50%, pain relief of more than 30%, 
and pain improvement as evaluated by a PGIC score of much or very much improved. The estimated NNT varied depending on dose and outcome, but 
ranged from 7 to 22. 

 There is insufficient evidence on long-term use of pharmacological therapy for treatment of fibromyalgia, and it is unclear if modest improvements in pain 
outcomes would be sustained over time. The average duration of most trials was less than 3 months and few trials assessed outcomes beyond 6 months.  

 Adverse effects more common with pregabalin compared to placebo included somnolence (number needed to harm [NNH] 7), dizziness (NNH 3), weight 
gain (NNH 18) and peripheral edema (NNH 19; low strength evidence). SNRIs (duloxetine, milnacipran and desvenlafaxine) were associated with an 
increased incidence of nausea (NNH 6) and somnolence (NNH 20).   

 Evidence of benefit or harms for other pharmacological treatments (including tricyclic antidepressants, gabapentin, and tramadol) was insufficient. For 
example, while tricyclic antidepressants such as amitriptyline have historically been utilized for treatment of fibromyalgia, available evidence in randomized 
control trials has high risk of bias making estimates of the treatment effects uncertain.7,8 Overall, evidence for other pharmacological treatments was limited 
by significant risk of bias, small sample sizes, and/or limited applicability to patients with comorbid medical conditions.  

 There is insufficient evidence to determine relative efficacy of pharmacological treatment compared to non-pharmacological therapies.  

 Guidelines for fibromyalgia recommend patient education and focus primarily on nonpharmacological treatments such as exercise to improve symptoms of 
fibromyalgia. Pharmacotherapy and other non-pharmacotherapy options (e.g., cognitive behavioral therapy, multicomponent therapy, acupuncture, 
hydrotherapy, meditative movement, and mindfulness-based stress reduction) are recommended as second-line treatment options. Guidelines note that 
benefits of pharmacological treatments are relatively modest and, as magnitude of benefits are approximately equivalent to incidence of adverse effects 
from treatment, risks of therapy should be weighed against potential benefits.  

 
Recommendations: 

 No further research, review, or policy changes needed at this time. 
  

Background: 
Fibromyalgia is a chronic non-inflammatory pain disorder often associated with symptoms such as fatigue, depressed mood and cognitive dysfunction.9 Pain 
associated with fibromyalgia is typically widespread, diffuse, and may become progressively more persistent over time. Diagnosis is based primarily on history, 
physical exam, and absence of other disorders which would explain the chronic pain.9 The cause of fibromyalgia is unknown, but is thought to be related to 
abnormal pain processing in the nervous system and abnormal stress response in the hypothalamic pituitary adrenal axis. Estimated prevalence of fibromyalgia 
in North America is approximately 1-3% of patients and most commonly affects women. Risk factors which may be associated with increased incidence of 
fibromyalgia include physical trauma or injury, physical or sexual abuse, stress, infection, and sleep problems. Fibromyalgia is also commonly associated with a 
variety of comorbid conditions such as autoimmune disorders, psychiatric disorders, and functional somatic syndromes.  
 
Goals of treatment include symptom improvement, functional improvement, enhanced patient self-management and self-efficacy, and management of 
comorbid conditions.9 Recommended therapy for treatment of fibromyalgia includes self-management strategies, non-pharmacological approaches as well as 
pharmacological treatment. Only 3 pharmacological agents are FDA-approved for treatment of fibromyalgia (Table 1). A summary of relevant drug information is 
available in Appendix 1, which includes pharmacology and pharmacokinetic characteristics of these drugs, contraindications, warnings and precautions, 
including any Black Boxed Warnings and Risk Evaluation Mitigation Strategies. Other pharmacological agents which have been used off-label for treatment of 
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fibromyalgia include other pain medications such as opioids or acetaminophen, antidepressants such as amitriptyline or venlafaxine, other anticonvulsants such 
as gabapentin, and muscle relaxants like cyclobenzaprine.9  
 
Table 1. Indications and Dosing for Drugs FDA-approved for Fibromyalgia10-12 

Drug Name  Indication(s) Strength/Route Fibromyalgia Dose and Frequency  

Duloxetine 
(Cymbalta® 
and generics) 

 Fibromyalgia 

 Generalized anxiety disorder 

 Major depressive disorder (unipolar) 

 Musculoskeletal pain, chronic 

 Neuropathic pain associated with diabetes mellitus 

 20, 30, 40, 60 mg ER capsules Initial: 30 mg once daily 
Max: 60 mg once daily 

Milnacipran 
(Savella®) 

 Fibromyalgia  12.5, 25, 50 and 100 mg oral 
tablets 

Initial: 12.5 mg on day 1 titrated to 50 mg 
BID 
Max: 100 mg BID 

Pregabalin 
(Lyrica®) 

 Fibromyalgia 

 Neuropathic pain associated with diabetes mellitus 

 Neuropathic pain with spinal cord injury 

 Partial-onset seizures, adjunctive therapy 

 Postherpetic neuralgia 

 25, 50, 75, 100, 150, 200, 225, 300 
mg oral capsule 

 20 mg/mL oral solution 

 82.5, 165, 330 mg ER oral tablet 

Initial: 75 mg IR capsules BID 
Max: 225 mg IR capsules BID 

Abbreviations: BID = twice daily; ER = extended release; IR = immediate release 

 
Recently published guidelines from the European League Against Rheumatism (EULAR) focus on patient education and graded exercise as recommended first-
line treatments to improve pain, sleep, function, and mood (strong recommendation).13 Second-line therapies include both pharmacological and non-
pharmacological management and were based on weak recommendations.13 Second-line non-pharmacological therapies included cognitive behavioral therapy, 
multicomponent therapy, acupuncture, hydrotherapy, meditative movement, and mindfulness-based stress reduction which may be considered upon 
inadequate improvement to exercise.13 Recommendations for second-line pharmacological management included only low-dose amitriptyline, duloxetine, 
milnacipran, pregabalin, and cyclobenzaprine.13 Authors note that effect size for most pharmacological treatments is relatively modest, and the medications 
listed above are not licensed by the European Medical Agency for treatment of fibromyalgia because the small benefits did not outweigh risks associated with 
treatment.5,13,14 Canadian guidelines also include nonpharmacological therapies as a core modality of treatment with a focus on regular physical activity and 
incorporation of good coping mechanisms.15 Pharmacotherapy may be considered based on treatment response, but risks of therapy should be balanced against 
benefits.15 As with many other chronic pain conditions, efficacy of treatment with medications is relatively modest and should be weighed against the risks of 
therapy. For example, while pregabalin is FDA-indicated for multiple neuropathic conditions including fibromyalgia, it is also a controlled substance and may 
have some risk of dependence, abuse, or misuse.16  

 
Many patient-reported scales are used to evaluate both functional improvement and pain severity in patients with chronic pain. Pain improvement is often 
evaluated using a variety of different symptoms scales in clinical trials. Common scales to assess pain symptoms include the Brief Pain inventory (BPI; range 0-
10), numeric rating scales (range 0-10), visual analog scale (typically scale 0-10 or 0-100), fibromyalgia impact questionnaire (range 0-100), and patient global 
impression of improvement (range 1-7). Minimally clinically important differences for these scales can vary based on the condition and with acute versus chronic 

33



 

Author: Servid       January 2019  

pain, due to the subjective nature of these assessments, and there is no definitive definition of what may be considered a clinically important difference for an 
individual patient. However, consensus recommendations have been proposed for thresholds which may be considered clinically significant for patients with 
fibromyalgia or chronic pain. Generally, improvements of 20% on numeric rating scales have been considered of minimal benefit and changes of greater than 
30% have been defined as moderate improvement in symptoms.6 Upon comparison of rating scales, a score of 2 on the PGI-I scale defined as being “much 
better” correlated with improvements of approximately 30% improvement from baseline or a 2 point improvement on the 11-point brief pain inventory.6  
Similarly, a score of 1 on the PGI-I scale defined as “very much better” correlated with improvements of approximately 50% improvement in pain or a 3-4 point 
improvement on the 11-point brief pain inventory.6,17 Measurements for functional improvement include the Oswestry Disability Index (range 0-100), and the 
Roland-Morris Disability Questionnaire (range 0-24). Current literature for treatment of pain defines 10% of patients (corresponding to a NNT or NNH of 10) as a 
magnitude of benefit which might be considered clinically significant for a population of patients.5 However, estimates of clinical importance based on the 
magnitude of benefit for a population of patients are subjective and may vary depending on the risks and benefits for a particular patient. 
 
In the OHP, mental health drugs including duloxetine and other antidepressants are carved-out and do not currently require prior authorization. Both 
milnacipran (Savella®) and pregabalin require PA to ensure medications are used for a funded diagnoses. Use of pregabalin for chronic neuropathic pain is also 
limited to patients who have intolerance, contraindications, or have tried and failed gabapentin therapy. 
 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
Systematic Reviews: 
A Cochrane review evaluated efficacy of pregabalin compared to placebo for treatment of fibromyalgia.18 The review included 8 RCTs with 3283 patients.18 Three 
of the included studies had unclear randomization methods, 4 had unclear allocation concealment, 3 had unclear blinding methods, and 5 used last observation 
carried forward for missing data which may increase risk of bias and overestimate the effects of treatment.18  Only 2 studies involved more than 200 participants 
and only one study evaluated treatment for 6 months.18 Because the difference compared to placebo for most outcomes was relatively modest, these 
mythological limitations could have had a significant impact on the findings this review and may lead to overestimates of treatment effect. The majority of 
patients were women, white, age 47-50 years old, and with severe pain symptoms. For pain improvement of at least 50%, patients treated with pregabalin 300 
mg (22% vs. 14%; NNT 14; RR 1.51, 95% CI 1.20 to 1.90), 450 mg (22% vs. 14%; NNT 9; RR 1.74, 95% CI 1.44 to 2.13), and 600 mg (24% vs. 15%; NNT 11; RR 1.64, 
95% CI 1.28 to 2.10) had a statistically significant improvement compared to placebo.18 A 30% improvement in pain was also shown for 300 mg (39% vs. 28%; 
NNT 9; RR 1.4, 95% CI 1.2 to 1.6), 450mg (43% vs. 29%; NNT 7; RR 1.5, 95% CI 1.3 to 1.7), and 600 mg (39% vs. 28%; NNT 9; RR 1.4, 95% CI 1.2 to 1.6) compared 
to placebo. Similar results were noted with PGIC scores of much improved corresponding to an approximate 2 point improvement (36-40% vs. 27%; NNT 7-11) or 
very much improved corresponding to an approximate 3-4 point improvement (12-17% vs. 7-10%; NNT 12-22).18 Discontinuation due to lack of efficacy was 
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statistically more common with placebo (9-10%) than pregabalin 300-600 mg daily (2-4%; NNT 15-18), but discontinuation due to adverse events was more 
common with pregabalin 300-600 mg (16-28%) compared to placebo (9-11%; NNH 6-17) with a dose-related increase in discontinuations due to adverse 
events.18 Common adverse events which were statistically more frequent with pregabalin compared to placebo included somnolence (23% vs. 10%; NNH 7), 
dizziness (38% vs. 11%; NNH 3), weight gain (9% vs. 3%; NNH 18), and peripheral edema (8% vs. 2%; NNH 19).18 Two randomized discontinuation trials also 
evaluated maintenance of benefit in patients with an initial response to pregabalin. Of the 1492 patients given pregabalin, 34% of patients discontinued 
treatment during dose titration, and only 46% of patients (n=687) were enrolled in the study and had a 50% improvement in pain after 6 weeks of treatment.18 
These patients were randomized to continue pregabalin treatment or transition to placebo. At 13 to 26 weeks after randomization, more patients given 
pregabalin had a 30% pain improvement from baseline compared to patients given placebo (40% vs. 20%; RR 1.9, 95% CI 1.5 to 2.4).18 However, only 14% of 
patients initially enrolled in the study completed the randomized phase of the trial with maintenance of therapeutic response (9.1% with pregabalin vs. 4.8% 
with placebo) indicating that only a very small proportion of patients may actually benefit from long-term treatment.18  
 
A 2018 Cochrane review evaluated the efficacy and safety of SNRIs for treatment of fibromyalgia.5 The review included 7903 participants in 18 studies of 
duloxetine (n=7), milnacipran (n=9), and desvenlafaxine (n=1).5 Of the studies included, 7 were evaluated as having high methodological quality, 7 had moderate 
methodological quality, and 4 had low methodological quality.5 Only 2 studies evaluated treatment for longer than 6 months.5 Outcomes for which there was 
low quality evidence are reported in Table 2; no outcomes were evaluated with moderate or high quality evidence. Outcomes were downgraded due to risk of 
publication bias and indirectness.5 Other comparisons and outcomes were graded as very low or insufficient quality.5 For this systematic review, clinical 
significance was predefined as a NNT or NNH of 10 or less compared to placebo, or for continuous outcomes, a standardized mean difference (SMD) of greater 
than 0.2 corresponding to a small effect size.5 SDM allows comparison of results between trials that use different scales and metrics to evaluate similar 
outcomes (e.g., pain relief). Generally, effects of treatment were modest and pain relief of more than 30% or 50% (NNT of 10 and 11, respectively) was largely 
balanced with drug intolerability (NNH 14).5 An older 2015 Cochrane review evaluated efficacy of milnacipran alone compared to placebo, included many of the 
same milnacipran studies (n=6), and found similar magnitude of benefit and harms for outcomes of 50% pain improvement, 30% pain improvement, and 
treatment withdrawal due to adverse events.19 
 
Table 2. Outcomes for which there was low strength of evidence compared to placebo. Outcomes evaluating symptom improvement were generally self-
reported.5 

Outcome Interventions Result Authors Conclusions 

Efficacy Outcomes 

Pain relief of ≥50%   Duloxetine, milnacipran  31% vs. 21%; ARR 0.09 (95% CI 0.07 to 0.11); NNT 11 No clinically meaningful benefit 

PGI-I of much or 
very much improved 

Duloxetine, milnacipran  51.9% vs. 29.3%; ARR 0.19 (95% CI 0.12 to 0.26); NNT 5 Clinically meaningful benefit 

Pain relief ≥30%  Duloxetine, milnacipran  40.3% vs. 31.5%; ARR 0.10 (95% CI 0.08 to 0.12); NNT 10 Clinically meaningful benefit 

Pain intensity Desvenlafaxine, duloxetine, milnacipran  SMD -0.22 (95% CI -0.27 to -0.17) Clinically meaningful benefit 

Tenderness Duloxetine, milnacipran SMD -0.21 (95% CI -0.33 to -0.09) Clinically meaningful benefit 

Disability Duloxetine, milnacipran SMD -0.21 (95% CI -0.26 to -0.16) Clinically meaningful benefit 

Quality of life Duloxetine, milnacipran  SMD -0.20 (95% CI -0.25 to -0.15) No clinically meaningful benefit 

Fatigue Desvenlafaxine, duloxetine, milnacipran  SMD -0.13 (95% CI -0.18 to -0.08) No clinically meaningful benefit 

Depression Duloxetine, milnacipran  SMD -0.16 (95% CI -0.21 to -0.11) No clinically meaningful benefit 
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Cognitive 
disturbances 

Duloxetine, milnacipran SMD -0.16 (95% CI -0.21 to -0.10) No clinically meaningful benefit 

Discontinuation due 
to lack of benefit 

Desvenlafaxine, duloxetine, milnacipran 6.5% vs. 9.1%; ARR -0.03 (95% CI -0.04 to -0.02); NNT 33 No clinically meaningful benefit 

Sleep problems Duloxetine, milnacipran  SMD -0.07 (95% CI -0.15 to 0.01) No statistically significant benefit 

Anxiety Duloxetine, milnacipran  SMD -0.08 (95% CI -0.36 to 0.13) No statistically significant benefit 

Safety Outcomes 

Discontinuations 
due to AEs 

Desvenlafaxine, duloxetine, milnacipran  19.1% vs. 10.2%; ARR 0.07 (95% CI 0.04 to 0.10); NNH 14 No clinically meaningful harm 

Nausea Desvenlafaxine, duloxetine, milnacipran 32.0% vs. 14.2%; ARR 0.16 (95% CI 0.14 to 0.19); NNH 6 Clinically meaningful harm 

Somnolence Duloxetine, milnacipran 10.9% vs 4.7%; ARR 0.05 (95% CI 0.02 to 0.08); NNH 20 No clinically meaningful harm 

Insomnia Desvenlafaxine, duloxetine , milnacipran 9.6% vs. 5.8%; ARR 0.03 (95% CI 0.01 to 0.04); NNH 33 No clinically meaningful harm 
Abbreviations: AE = adverse events; ARR = absolute risk reduction; CI = confidence interval; NNH = number needed to harm; NNT = number needed to treat; PGI-I = patient 
global impression of improvement; SMD = standardized mean difference 

 
A 2018 Cochrane review evaluated the efficacy and safety of mirtazapine for treatment of fibromyalgia based on an analysis of 3 RCTs (n=606).20 No outcomes 
were evaluated as moderate or high quality due to high risk of bias for included studies, indirectness, imprecision, and risk for publication bias.20 There was low 
quality evidence of no difference compared to placebo for the following outcomes: 50% pain improvement and discontinuation due to adverse events.20 Pain 
improvement of at least 30% was more common with mirtazapine compared to placebo (risk difference [RD] 0.13, 95% CI0.05 to 0.21; NNT 8; low quality 
evidence).20 Similar improvements were noted with participant-reported sleep problems (SMD -0.23, 95% CI -0.39 to -0.06, NNT 10; low quality evidence).20 
Adverse events which were more common with mirtazapine included somnolence (42% vs. 14%; RD 0.24, 95% CI 0.18 to 0.30; NNH 5; low quality evidence) and 
weight gain (19% vs. 1%; RD 0.17; 95% CI 0.11 to 0.23; NNH 6; low quality evidence).20 Risks and benefits of therapy should be considered carefully as 
somnolence and weight gain were experienced frequently compared to the proportion of patients who achieved a moderate benefit from therapy. 
 
A 2015 AHRQ systematic review examined the efficacy and safety of fibromyalgia treatments (pharmacological and non-pharmacological) in adult subgroups.9 
The review included data from 34 RCTs and observational studies.9 All studies for pharmacological treatment had high risk of bias due to high attrition, reporting 
bias, small sample sizes, and source of funding.9 There was low strength of evidence of no difference in pain outcomes (PGI-I and BPI) with treatment of 
duloxetine in patients with depression or based on age compared to the general population.9 Similarly, there was no difference in PGI-I score with duloxetine 
treatment based on sex or race (low strength of evidence).9 Evidence for other outcomes or interventions of interest was of insufficient strength.9 Data were 
only available on short-term outcomes (3 months), and were limited by inconsistencies across studies and selective reporting of subgroup outcomes.9 For 
example, data on physical and social function were not commonly reported, and it is unclear if modest improvements in pain outcomes would be sustained over 
time. 
 
A 2011 DERP systematic review evaluated direct comparative evidence for fibromyalgia treatments.21 Only 4 small RCTs were identified which compared 
amitriptyline to cyclobenzaprine, fluoxetine, nortriptyline, and immediate release paroxetine.21 There was no difference in any efficacy outcomes upon 
comparison of amitriptyline to cyclobenzaprine or nortriptyline (low strength evidence).21 Immediate release paroxetine 20 mg demonstrated a statistically 
significant improvement in pain (28% vs. 1%) and sleep problems (39% vs. 13%) compared to placebo over 6 weeks (low strength evidence based on 1 fair quality 
RCT of 68 patients).21 Evidence for the comparison of amitriptyline to fluoxetine was insufficient.21 
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Multiple systematic reviews, primarily Cochrane reviews, have been published assessing evidence for other pharmacotherapies for treatment of fibromyalgia. 
Pharmacotherapies studied include the following: monoamine oxidase inhibitors,22 selective serotonin reuptake inhibitors,23 canabinoids,24 oral non-steroidal 
anti-inflammatory drugs,25 antipsychotics,26 amitriptyline,7,8 gabapentin,27 topiramate,28 lamotrigine,29 oxycodone,30 phenytoin,31 clonazepam,32 
carbamazepine,33 lacosamide,34 valproic acid or valproate,35 and antiepileptic drugs in children and adolescents.36 An assessment of combination treatment for 
fibromyalgia included tramadol/acetaminophen, pregabalin/duloxetine, NSAIDs/benzodiazepines, amitriptyline/fluoxetine, amitryptiptyline/naproxen, 
amitriptyline/lidocaine, melatonin/antidepressant, carisoprodol/acetaminophen/caffeine, malic acid/magnesium, and MAOI/5-hydroxytryptophan.37 Evidence 
from these reviews was generally of insufficient to very low quality for clinical outcomes of interest upon comparison to placebo or other therapies. Quality of 
evidence was limited by high or unclear risk of bias, limited population size, or small effect sizes. Estimates associated with the magnitude of benefit or risks 
associated with adverse effects for these therapies are extremely uncertain. 
 
After review, 13 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), or outcome studied (e.g., non-
clinical).38-50 
 
 
Guidelines: 
No guidelines met quality inclusion criteria. After review, 2 guidelines were excluded due to lack of methodological documentation15 or conflicts of interest.13 
 
Randomized Controlled Trials: 
A total of 311 citations were manually reviewed from the initial literature search.  Only trials reporting new evidence were considered for inclusion, and trials 
which offered no new additional information from sources already in the review were excluded. Citations were also excluded because of wrong study design (eg, 
observational, post-hoc analysis), comparator (eg, no control), outcome studied (eg, non-clinical). The remaining 10 trials are summarized in the table below. Full 
abstracts are included in Appendix 3.  
 
Table 3. Description of Randomized Comparative Clinical Trials. 

Study/Design Comparison Population Primary Outcome Results 

Allen, 201751 
 
MC, DB, PC RCT 
  
Duration: planned for 27 weeks; 
early study termination at 15 
weeks 
 
N=697 

1. Desvenlafaxine 50 mg 
2. Desvenlafaxine 100mg 
3. Desvenlafaxine 200 mg 
4. Desvenlafaxine 400mg 
5. Placebo 

Adults with 
fibromyalgia and an 
average pain score 
≥4 on the numeric 
rating scale (range 
0-10) 
 
United States 

Change from 
baseline in 
numeric rating 
scale pain score at 
study end 
(evaluated as a 
weekly mean 
score) 

Change from baseline at week 15:  
1. -2.09 points 
2. -2.07 points 
3. -2.24 points 
4. -2.14 points 
5. -2.21 points 

 
Early study termination due to lack of efficacy 
at week 15; treatment discontinuation: 68% of 
all patients, 28% due to early trial termination  

Allen, 201751 
 

1. Desvenlafaxine 200 mg 
2. Pregabalin 450 mg 

Adults with 
fibromyalgia and an 

Change from 
baseline in the 

Change from baseline (mean, SE): 
1. -1.60 (0.37) 
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MC, DB, PC, parallel-group, RCT 
 
1 week placebo run-in period and 
patients with >30% reduction in 
pain were excluded from the 
double-blind treatment phase  
 
Duration: 8 weeks 
N=125 

3. Placebo 
 

average pain score 
≥4 on the numeric 
rating scale 
 
United States 

numeric rating 
scale pain score at 
study end 
(evaluated as a 
weekly mean 
score) 

2. -1.70 (0.38)  
3. -1.98 (0.37) 

 
 
Early study termination for business reasons; 
treatment discontinuation: 49% of all patients, 
29% due to early trial termination 

Ang, 201352 
 
DB, RCT 
N=58 
Duration: 21 weeks 

1. Milnacipran 100 mg + 
CBT 

2. Milnacipran 100 mg + 
education 

3. Placebo + CBT 
 
Treatments given in 
combination with other 
baseline pharmacotherapy 
but not with formal physical 
or exercise therapy  

Adults with 
fibromyalgia and 
weekly average pain 
intensity score ≥4, 
on stable 
medication for ≥4 
weeks. 
 
United States 

Change from 
baseline in the 
weekly average 
pain intensity 
(range 0-10) and 
physical function 
(SF-36 physical 
function scale; 
range 0-100) 

Pain intensity 
1. -2.15 (0.43) 
2. -0.97 (0.43) 
3. -1.67 (0.45) 

1 vs. 2: MD -1.18 (0.62), p=0.07 
1 vs. 3. MD −0.49 (0.62), p=0.44 
2 vs. 3: MD 0.69 (0.64), p=0.28 
 
Physical function 

1. 13.47 (3.74) 
2. 4.05 (3.84) 
3. 15.04 (4.01) 

1 vs. 2: MD 9.42 (5.48), p=0.09 
1 vs. 3: MD −1.58 (5.50), p=0.77 
2 vs. 3: 11.0 (5.66), p=0.06 

Arnold, 201553 
 
DB, MC, PC, cross-over, RCT 
 
Duration: 2 blinded 6-week 
periods separated by a 2 week 
taper and washout period 
 
N=197 randomized (318 screened) 

1. Pregabalin 150-450 mg 
titrated based on 
efficacy and tolerability 

2. Placebo 

Adults with 
fibromyalgia and a 
pain intensity score 
≥4 and comorbid 
depression on stable 
SSRI or SNRI 
treatment 
 
Spain, Italy, Canada, 
United States 

Weekly average 
pain intensity 
score (range 0-10) 
at end of 
treatment 

 Pain intensity at week 6 * 
1. 4.84 (0.15) 
2. 5.45 (0.16) 

MD -0.52 (95% CI -0.62 to -0.41); p<0.0001 
 
 

Holman, 200554 
 
Single-center, DB, PC, RCT 
N=60 

1. Pramipexole 4.5mg 
2. Placebo 
 

Adults >21 years 
with fibromyalgia 
and pain scores ≥5   
   

Improvement in 
pain score (VAS, 
range 0-10) at 14 
weeks 

Mean change in pain score (SE) at week 14 
1. -2.48 (0.38) 
2. -0.71 (0.54) 

MD -1.77 (95% CI -3.07 to 0.47); p=0.008 
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Duration: 14 weeks 
 

Treatments given in 
combination with other 
baseline pharmacotherapy 

United States 

Luciano, 201455 
 
OL, RCT 
N=156 
Duration: 6 months 

1. Acceptance and 
commitment therapy 

2. Pregabalin 300-600mg 
+ duloxetine 60-120mg 
with comorbid 
depression 

3. No treatment (waitlist) 

Adults with 
fibromyalgia 
 
Spain 

Fibromyalgia 
impact 
questionnaire 
(range 0-100) 

Mean change in the fibromyalgia impact 
questionnaire from baseline to 6 months 

1. -18.71 
2. -3.85 
3. 1.58 

 

Martin, 201456 
 
Single center, OL, RCT 
N=180 
Duration: 6 months 

1. Psychological (CBT), 
medical, educational 
and psysiotherapeutic 
interventions twice 
weekly 

2. Pharmacological 
treatment with 
amitriptyline (max 
75mg), acetaminophen 
(max 4000 mg, and 
tramadol (max 400 mg) 

Adults with 
fibromyalgia 
 
Spain 

Change in 
fibromyalgia 
impact 
questionnaire 
(range 0-100), 
pain in the last 
week, fatigue, 
anxiety, or coping 
mechanisms  

Mean fibromyalgia impact questionnaire at 6 
months 

1. 70.33 (SD 16.48) 
2. 76.81 (SD 14.18) 

p=0.04 
 
No difference in other outcomes 
 
Attrition:  

1. 20 (22%) 
2. 34 (37%) 

Mease, 201357 
 
OL, MC, RCT 
N=705 enrolled, 364 randomized, 
264 completed study 
4-12 week run-in period to 
evaluate response to pregabalin 
monotherapy; patients with 
incomplete response were 
randomized for 11 weeks 

1.  Pregabalin 300-450 mg 
2.  Pregabalin 300-450 mg + 

milnacipran 100 mg 

Fibromyalgia with 
pain score >40 (0-
100 VAS scale) 
 
United States 

PGIC responder 
defined as much 
or very much 
improved (score 
of 1 or 2 on a 
scale of 1-7) 

PGIC response 
1. 20.8% 
2. 46.4% 
MD 25.6%; P<0.001 

Moldofsky, 201158 
 
DB, MC, PC, phase 2, RCT 
N=36 
Duration: 8 weeks 

1. Cyclobenzaprine 1 mg to 
4 mg titrated based on 
tolerability 

2. Placebo 

Adults with 
fibromyalgia and 
interrupted sleep 
for >50% of nights 
for 3 months before 
randomization 
 

Fibromyalgia 
symptom 
improvement (use 
of LOCF for 7 
patients who 
discontinued the 
study) 

Mean change in musculoskeletal pain 
(assessed with a 7 point scale a 10 body sites) 

1. -0.6 
2. 0 
MD 0.6, p=0.044 
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Canada  Mean change in HAD depression subscale 
(range 0-21) 

1. -1.4 
2. 0.7 
MD 2.1; p=0.023 

 
No significant differences in fatigue or total 
HAD score 

Olivan-Blazquez, 201459 
 
DB, PC, RCT 
N=63 
Duration: 6 months 

1. Memantine 20 mg 
2. Placebo 

Adults with 
fibromyalgia 
 
Spain 

Pain Improvement 
by VAS (range 0-
10) 

 

Mean (SD) VAS at 6 months (with imputation 
using LOCF for 17% of patients who 
discontinued the study) 

1. 4.87 (1.45) 
2. 7.01 (1.53) 
MD 2.14; p=0.001 

Ramzy, 201760 
 
Single-center, RCT 
N=75 
Duration: 6 months 

1. Amitriptyline 25 mg 
daily 

2. Venlafaxine 75 mg daily 
3. Paroxetine 25 mg daily 

 
Given in combination with 
pregabalin 75 mg daily 

Adults with 
fibromyalgia 
 
Egypt 

Somatic 
Symptoms Scale-8 
(range 0-32)  
 

Somatic Symptoms Scale-8 at 6 months 
(median, range) 

1. 7 (0-14) 
2. 8 (8-8) 
3. 6 (4-13) 

1 vs. 3: p<0.05 
2 vs. 3: p<0.02 

Russell, 200061 
 
MC, DB, PC, discontinuation, RCT 
 
N=100 enrolled, 69 randomized 
Duration: 9 weeks 
 
All patients given open-label 
tramadol for 3 weeks and then 
patients with treatment benefit 
were blinded and randomized to 
placebo or tramadol for 6 weeks  

1. Tramadol (50-400 mg 
daily titrated based on 
tolerability during open-
label phase) 

2. Placebo  

Adults with 
fibromyalgia 
 
United States 

Time to treatment 
discontinuation 
due to inadequate 
pain relief 

Time to treatment discontinuation graphically 
reported ; p=0.001 
 
Proportion of patients who maintained 
treatment at 6 weeks  
1. 20 (57.1% of randomized patients; 20% of 

enrolled patients) 
2. 9 (27% of randomized patients; 9% of 

enrolled patients) 
MD 30.1%; p=0.015 

 
Discontinuation due to adverse events 
(primarily nausea, vomiting, dizziness): n= 20 
(20% of enrolled patients receiving tramadol)  

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; DB = double blind; HAD = hospital anxiety and depression scale; LOCF = last observation carried 
forward; MC = multicenter; MD = mean difference; OL = open label; PC = placebo-controlled; PGIC = patient global impression of change scale; RCT = randomized clinical trial; SC 
= single-center; SD = standard deviation; SE = standard error; VAS = visual analog scale. 
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Appendix 1: Specific Drug Information for FDA-approved drugs 

Table A1. Clinical Pharmacology and Pharmacokinetics.10-12 

Drug Name Mechanism of Action Absorption Metabolism/Excretion Pharmacokinetics (mean) 

Duloxetine Serotonin and norepinephrine reuptake inhibitor Well absorbed Hepatic metabolism via CYP1A2 
and CYP2D6  
Excreted in urine (70%) and  
feces (20%) 

 Half-life: 12 hours

 Cmax: 6 hours

 Vd: 1640 L (>90% protein
binding)

Milnacipran Serotonin and norepinephrine reuptake inhibitor Well absorbed 
Bioavailability 
85-90%

Hepatic metabolism 
Urinary excretion (50% as 
unchanged drug) 

 Half-life: 6-8 hours

 Cmax: 2-4 hours

 Vd: 400 L (13% protein binding)

Pregabalin Binds voltage-gated calcium channels, modulates 
calcium influx in nerves, and inhibits 
neurotransmitter release including glutamate, 
norepinephrine, serotonin, dopamine, substance 
P, and calcitonin gene-related peptide 

Bioavailability 
90% 

Excreted unchanged in urine 
(90%) 

 Half-life: 6 hours for adults

 Cmax: ER 8 hours, IR 3 hours

 Vd: 0.5 L/kg (0% protein binding)

Use in Specific Populations: 
Duloxetine:62  

Pregnancy: Based on animal data, may cause fetal harm. 
Lactation: Exercise caution when administering to a nursing woman. 
Hepatic impairment: Avoid use in patients with chronic liver disease or cirrhosis. 
Renal impairment: Avoid use in patients with severe renal impairment (eGFR <30 mL/min). 
Geriatric use: Falls and clinically significant hyponatremia have been reported. No dose adjustment recommended based on age. 
Smoking Status: Bioavailability of duloxetine is reduced with concomitant smoking, but dose adjustments are not recommended. 

Milnacipran:63 
Pregnancy: Based on animal data, may cause fetal harm. 
Lactation: Milnacipran is present in milk, and there is limited data regarding infant exposure. Use caution if administered while breastfeeding. 
Hepatic impairment: Avoid use in patients with chronic liver disease or cirrhosis. 
Renal impairment: Used with caution in patients with moderate renal impairment. 
Geriatric use: Clinically significant hyponatremia have been reported in elderly patients; consider discontinuation if present. 
Pediatric use: Safety and effectiveness in pediatric patients with fibromyalgia has not been established. Use in pediatric patients is not recommended. 
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Pregabalin:16  
Pregnancy: May cause fetal harm. Advise of potential risks to the fetus. 
Lactation: Breastfeeding is not recommended due to potential risk of tumorigenicity. 
Renal impairment: Dose adjustment recommended for those with renal impairment. 
Pediatric use: Safety and effectiveness in pediatric patients with fibromyalgia has not been established. 

 
Drug Safety: 
Boxed Warnings:62,63 

 Duloxetine: Increased risk of suicidal thinking and behavior in children, adolescents, and young adults taking antidepressants. Monitor for worsening and 
emergence of suicidal thoughts and behaviors. 

 Milnacipran (Savella®): Increased risk of suicidal ideation, thinking, and behavior in children, adolescents, and young adults taking antidepressants for 
major depressive disorder (MDD) and other psychiatric disorders. Savella® is not approved for use in pediatric patients. 

 
Contraindications: 

 Duloxetine and milnacipran– Serotonin syndrome and monoamine oxidase inhibitors.62,63 
Do not use MAOIs intended to treat psychiatric disorders with duloxetine or within 5 days of stopping treatment with duloxetine. Do not use duloxetine 
within 14 days of stopping an MAOI intended to treat psychiatric disorders. In addition, do not start duloxetine in a patient who is being treated with 
linezolid or intravenous methylene blue. 

 Pregabalin – Known hypersensitivity to pregabalin.16 
 
Table A2. Summary of Warnings and Precautions.16,62,63 

Warning/Precaution Duloxetine Milnacipran Pregabalin 

Suicidal thoughts/risk X X X 

Seizures X X X 

Serotonin syndrome X X  

Hepatotoxicity X X  

Abnormal bleeding X X  

Withdrawal symptoms upon discontinuation X X  

Urinary hesitation and retention X X   

Increased blood pressure and heart rate X X  

Orthostatic Hypotension, falls and syncope  X   

Dizziness and somnolence   X 

Activation of mania or hypomania X X  

Angle-closure glaucoma X X  

Hyponatremia X X  

Drug interactions with inhibitors of CYP1A2 and thioridazine X   

Worsening glucose control in diabetes X   
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Conditions that slow gastric emptying X   

Severe skin reactions X   

Peripheral edema   X 

Hypersensitivity reactions and angioedema   X 

Weight gain   X 

Tumorigenic potential   X 

Ophthalmologic effects   X 

Creatine Kinase Elevations   X 

Decreased platelet count   X 

PR interval prolongation   X 

 
Appendix 2: Medline Search Strategy 
Ovid MEDLINE(R) 1946 to October Week 1 2018 

1 exp Analgesics, Opioid/ 105716 

2 exp Anti-Inflammatory Agents, Non-Steroidal/ 186834 

3 exp Antidepressive Agents/ 136270 

4 exp Anticonvulsants/ 132011 

5 gabapentin.mp. 5351 

6 topiramate.mp. 4007 

7 lacosamide.mp. 582 

8 exp Benzodiazepines/ 63145 

9 exp Cannabinoids/ 12538 

10 nabilone.mp. 265 

11 exp Amantadine/ 5626 

12 milnacipran.mp. 596 

13 pramipexole.mp. 1245 

14 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 593078 

15 exp Fibromyalgia/ 7773 

16 14 and 15 868 

17 limit 16 to (english language and humans) 736 

18 limit 17 to (clinical trial, all or clinical trial, phase iii or clinical trial, phase iv or clinical trial or 
comparative study or controlled clinical trial or meta analysis or practice guideline or pragmatic clinical 
trial or randomized controlled trial or systematic reviews) 

311 
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Appendix 3. Abstracts of randomized controlled trials 

1. Allen R, Sharma U, Barlas S. Clinical Experience With Desvenlafaxine in Treatment of Patients With Fibromyalgia Syndrome. Clinical pharmacology in drug development.
2017;6(3):224-233.
Two multicenter, randomized, placebo-controlled, adaptive-design trials of desvenlafaxine for fibromyalgia syndrome (FMS) were conducted. In study 1, male and
female patients were randomized to a 27-week treatment with placebo or desvenlafaxine 50, 100, 200, or 400 mg/d. In study 2, female patients were randomized to an
8-week treatment with placebo, desvenlafaxine 200 mg/d, or pregabalin 450 mg/d after a placebo run-in. The primary efficacy end point was change from baseline in
numeric rating scale (NRS) pain score. Protocol-specified interim analyses were planned after 12 (study 1) and 8 (study 2) weeks of treatment. Safety data were
collected. In all, 697 patients were randomly assigned to treatment in study 1. At the interim analysis (n = 346), none of the desvenlafaxine doses met the efficacy
criteria (mean [SE] advantage over placebo, -0.21 [0.36] to 0.04 [0.35]), and the study was terminated. Study 2 was stopped for business reasons before the planned
interim analysis. NRS scores in week 8 were -1.98 (0.37), -1.60 (0.37), and -1.70 (0.38) for placebo (n = 26), desvenlafaxine 250 mg/d (n = 24), and pregabalin 450 mg/d
(n = 21), respectively; neither active treatment differed significantly from placebo. Desvenlafaxine was generally safe and well tolerated. Efficacy of desvenlafaxine for
pain associated with FMS was not demonstrated.

2. Ang DC, Jensen MP, Steiner JL, et al. Combining cognitive-behavioral therapy and milnacipran for fibromyalgia: a feasibility randomized-controlled trial. The Clinical
journal of pain. 2013;29(9):747-754.
OBJECTIVES: To evaluate the feasibility of a randomized-controlled trial and to obtain estimates of the effects of combined cognitive-behavioral therapy (CBT) and
milnacipran for the treatment of fibromyalgia., METHODS: Fifty-eight patients with fibromyalgia were randomized to 1 of the 3 treatment arms: (1) combination
therapy (n = 20); (2) milnacipran+education (n = 19); and (3) placebo+CBT (n = 19). Patients received either milnacipran (100 mg/d) or placebo. Patients also received 8
sessions of phone-delivered CBT or educational instructions, but only from baseline to week 9. Assessments were conducted at baseline, week 9, and 21. The primary
endpoints were baseline to week 21 changes in weekly average pain intensity and physical function (SF-36 physical function scale)., RESULTS: Compared with
milnacipran, combination therapy demonstrated a moderate effect on improving SF-36 physical function (SE = 9.42 [5.48], P = 0.09, effect size = 0.60) and in reducing
weekly average pain intensity (mean difference [SE] = -1.18 [0.62], P = 0.07, effect size = 0.67). Compared with milnacipran, CBT had a moderate to large effect in
improving SF-36 physical function (mean difference [SE] = 11.0 [5.66], P = 0.06, effect size = 0.70). Despite the presence of concomitant centrally acting therapies,
dropout rate was lower than anticipated (15% at week 21). Importantly, at least 6 out of the 8 phone-based therapy sessions were successfully completed by 89% of the
patients; and adherence to the treatment protocols was > 95%., CONCLUSIONS: In this pilot study, a therapeutic approach that combines phone-based CBT and
milnacipran was feasible and acceptable. Moreover, the preliminary data supports conducting a fully powered randomized-controlled trial.

3. Arnold LM, Sarzi-Puttini P, Arsenault P, et al. Efficacy and Safety of Pregabalin in Patients with Fibromyalgia and Comorbid Depression Taking Concurrent Antidepressant
Medication: A Randomized, Placebo-controlled Study. The Journal of rheumatology. 2015;42(7):1237-1244.
OBJECTIVE: To assess pregabalin efficacy and safety in patients with fibromyalgia (FM) with comorbid depression taking concurrent antidepressant medication.,
METHODS: This randomized, placebo-controlled, double-blind, 2-period, 2-way crossover study was composed of two 6-week treatment periods separated by a 2-week
taper/washout phase. Patients with FM (aged >= 18 yrs) taking a stable dose of a selective serotonin reuptake inhibitor (SSRI) or a serotonin/norepinephrine reuptake
inhibitor (SNRI) for depression were randomized 1:1 to receive pregabalin/placebo or placebo/pregabalin (optimized to 300 or 450 mg/day). Antidepressant medication
was continued throughout the study. The primary efficacy outcome was the mean pain score on an 11-point numerical rating scale. Secondary efficacy outcomes
included measures of anxiety, depression, patient function, and sleep., RESULTS: Of 197 patients randomized to treatment, 181 and 177 received >= 1 dose of
pregabalin and placebo, respectively. At baseline, 52.3% of patients were taking an SSRI and 47.7% an SNRI, and mean pain score was 6.7. Mean pain scores at endpoint
were statistically significantly reduced with pregabalin (least squares mean difference from placebo -0.61, 95% CI -0.91 - -0.31, p = 0.0001). Pregabalin significantly
improved Hospital Anxiety and Depression Scale-Anxiety (difference -0.95, p < 0.0001) and -Depression (difference -0.88, p = 0.0005) scores, Fibromyalgia Impact
Questionnaire total score (difference -6.60, p < 0.0001), and sleep quality (difference 0.57, p < 0.0001), but not EuroQol 5-Dimensions score (difference 0.02, p =
0.3854). Pregabalin safety was consistent with previous studies and current product labeling., CONCLUSION: Compared with placebo, pregabalin statistically
significantly improved FM pain and other symptoms in patients taking antidepressant medication for comorbid depression. ClinicalTrials.gov identifier: NCT01432236.
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4. Holman AJ, Myers RR. A randomized, double-blind, placebo-controlled trial of pramipexole, a dopamine agonist, in patients with fibromyalgia receiving concomitant 
medications. Arthritis and rheumatism. 2005;52(8):2495-2505. 
OBJECTIVE: To assess the efficacy and safety of pramipexole, a dopamine 3 receptor agonist, in patients with fibromyalgia., METHODS: In this 14-week, single-center, 
double-blind, placebo-controlled, parallel-group, escalating-dose trial, 60 patients with fibromyalgia were randomized 2:1 (pramipexole:placebo) to receive 4.5 mg of 
pramipexole or placebo orally every evening. The primary outcome was improvement in the pain score (10-cm visual analog scale [VAS]) at 14 weeks. Secondary 
outcome measures were the Fibromyalgia Impact Questionnaire (FIQ), the Multidimensional Health Assessment Questionnaire (MDHAQ), the pain improvement scale, 
the tender point score, the 17-question Hamilton Depression Inventory (HAM-d), and the Beck Anxiety Index (BAI). Patients with comorbidities and disability were not 
excluded. Stable dosages of concomitant medications, including analgesics, were allowed., RESULTS: Compared with the placebo group, patients receiving pramipexole 
experienced gradual and more significant improvement in measures of pain, fatigue, function, and global status. At 14 weeks, the VAS pain score decreased 36% in the 
pramipexole arm and 9% in the placebo arm (treatment difference -1.77 cm). Forty-two percent of patients receiving pramipexole and 14% of those receiving placebo 
achieved > or =50% decrease in pain. Secondary outcomes favoring pramipexole over placebo included the total FIQ score (treatment difference -9.57) and the 
percentages of improvement in function (22% versus 0%), fatigue (29% versus 7%), and global (38% versus 3%) scores on the MDHAQ. Compared with baseline, some 
outcomes showed a better trend for pramipexole treatment than for placebo, but failed to reach statistical significance, including improvement in the tender point 
score (51% versus 36%) and decreases in the MDHAQ psychiatric score (37% versus 28%), the BAI score (39% versus 27%), and the HAM-d score (29% versus 9%). No 
end points showed a better trend for the placebo arm. The most common adverse events associated with pramipexole were transient anxiety and weight loss. No 
patient withdrew from the study because of inefficacy or an adverse event related to pramipexole., CONCLUSION: In a subset of patients with fibromyalgia, 
approximately 50% of whom required narcotic analgesia and/or were disabled, treatment with pramipexole improved scores on assessments of pain, fatigue, function, 
and global status, and was safe and well-tolerated. 

5. Luciano JV, Guallar JA, Aguado J, et al. Effectiveness of group acceptance and commitment therapy for fibromyalgia: a 6-month randomized controlled trial (EFFIGACT 
study). Pain. 2014;155(4):693-702. 
In the last decade, there has been burgeoning interest in the effectiveness of third-generation psychological therapies for managing fibromyalgia (FM) symptoms. The 
present study examined the effectiveness of acceptance and commitment therapy (ACT) on functional status as well as the role of pain acceptance as a mediator of 
treatment outcomes in FM patients. A total of 156 patients with FM were enrolled at primary health care centers in Zaragoza, Spain. The patients were randomly 
assigned to a group-based form of ACT (GACT), recommended pharmacological treatment (RPT; pregabalin + duloxetine), or wait list (WL). The primary end point was 
functional status (measured with the Fibromyalgia Impact Questionnaire, FIQ). Secondary end points included pain catastrophizing, pain acceptance, pain, anxiety, 
depression, and health-related quality of life. The differences between groups were calculated by linear mixed-effects (intention-to-treat approach) and mediational 
models through path analyses. Overall, GACT was statistically superior to both RPT and WL immediately after treatment, and improvements were maintained at 
6months with medium effect sizes in most cases. Immediately after treatment, the number needed to treat for 20% improvement compared to RPT was 2 (95% 
confidence interval 1.2-2.0), for 50% improvement 46, and for achieving a status of no worse than mild impaired function (FIQ total score <39) also 46. Unexpectedly, 4 
of the 5 tested path analyses did not show a mediation effect. Changes in pain acceptance only mediated the relationship between study condition and health-related 
quality of life. These findings are discussed in relation to previous psychological research on FM treatment.  

6. Martin J, Torre F, Aguirre U, et al. Evaluation of the interdisciplinary PSYMEPHY treatment on patients with fibromyalgia: a randomized control trial. Pain medicine 
(Malden, Mass). 2014;15(4):682-691. 
OBJECTIVE: Fibromyalgia (FM) is a chronic disorder that can have a devastating effect on patients' lives. This study assessed the efficacy of a 6-week interdisciplinary 
treatment that combines coordinated PSYchological, Medical, Educational, and PHYsiotherapeutic interventions (PSYMEPHY) compared with standard pharmacologic 
care., DESIGN: The study was a randomized controlled trial (54 participants in the PSYMEPHY group and 56 in the control group [CG]) with follow-up at 6 months. 
PSYMEPHY patients were also assessed at 12 months. The main outcomes were changes in total Fibromyalgia Impact Questionnaire (FIQ) score, pain, fatigue, morning 
tiredness, anxiety, and use of pain coping strategies as measured by the FIQ, the visual analog scale, and the Coping with Chronic Pain Questionnaire. After the 6-month 
assessment, patients in the CG were offered the PSYMEPHY treatment, and completed all of the instruments immediately after treatment, and at 6- and 12-month 
follow-up visits (N=93)., SETTING: Subjects received therapy at two different outpatient clinical locations., PATIENTS: Fibromyalgia patients., RESULTS: Six months after 
the intervention, significant improvements in total FIQ score (P=0.04), and pain (P=0.03) were seen in the PSYMEPHY group compared with controls. Twelve months 
after the intervention, all patients in the PSYMEPHY group maintained statistically significant improvements in total FIQ score, and pain, and showed an improvement in 
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fatigue, rested, anxiety, and current pain compared with baseline. Data from the control patients who underwent the PSYMEPHY intervention corroborated the initial 
results, CONCLUSIONS: This study highlights the beneficial effects of an interdisciplinary treatment for FM patients in a hospital pain management unit. A 6-week 
interdisciplinary intervention showed significant improvement in key domains of fibromyalgia, as quality of life, pain, fatigue, rested, and anxiety at 12 months. 

7. Mease PJ, Farmer MV, Palmer RH, et al. Milnacipran combined with pregabalin in fibromyalgia: a randomized, open-label study evaluating the safety and efficacy of 
adding milnacipran in patients with incomplete response to pregabalin. Ther Adv Musculoskelet Dis. 2013;5(3):113-126. 
OBJECTIVE: To evaluate the safety, tolerability, and efficacy of adding milnacipran to pregabalin in patients with fibromyalgia who have experienced an incomplete 
response to pregabalin. METHODS: In this randomized, multicenter, open-label study, patients received pregabalin 300 or 450 mg/day during a 4- to 12-week run-in 
period. Patients with weekly recall visual analog scale (VAS) pain score of at least 40 and up to 90, Patient Global Impression of Severity score of at least 4, and Patient 
Global Impression of Change (PGIC) score of at least 3 were classified as incomplete responders and randomized to continue pregabalin alone (n = 180) or receive 
milnacipran 100 mg/day added to pregabalin (n = 184). The primary efficacy parameter was responder status based on PGIC score of up to 2. The secondary efficacy 
parameter was change from randomization in weekly recall VAS pain score. Safety parameters included adverse events (AEs), vital signs, and clinical laboratory tests. 
RESULTS: The percentage of PGIC responders was significantly higher with milnacipran added to pregabalin (46.4%) than with pregabalin alone (20.8%; p < 0.001). Mean 
improvement from randomization in weekly recall VAS pain scores was greater in patients receiving milnacipran added to pregabalin (-20.77) than in patients receiving 
pregabalin alone (-6.43; p < 0.001). During the run-in period, the most common treatment-emergent AEs with pregabalin were dizziness (22.8%), somnolence (17.3%), 
and fatigue (9.1%). During the randomized period, the most common treatment-emergent AEs with milnacipran added to pregabalin were nausea (12.5%), fatigue 
(10.3%), and constipation (9.8%). CONCLUSIONS: In this exploratory, open-label study, adding milnacipran to pregabalin improved global status, pain, and other 
symptoms in patients with fibromyalgia with an incomplete response to pregabalin treatment. 

8. Moldofsky H, Harris HW, Archambault WT, et al. Effects of bedtime very low dose cyclobenzaprine on symptoms and sleep physiology in patients with fibromyalgia 
syndrome: a double-blind randomized placebo-controlled study. The Journal of rheumatology. 2011;38(12):2653-2663. 
OBJECTIVE: To determine the effects of bedtime very low dose (VLD) cyclobenzaprine (CBP) on symptoms and sleep physiology of patients with fibromyalgia (FM), 
unrefreshing sleep, and the alpha-nonREM sleep electroencephalographic (EEG) anomaly at screening., METHODS: Of 37 patients with FM in the screened population, 
36 were randomized and treated in this 8-week, double-blind, placebo-controlled, dose-escalating study of VLD CBP 1-4 mg at bedtime. We evaluated changes in 
subjective symptoms including pain, tenderness, fatigue, mood [Hospital Anxiety and Depression Scale (HAD)], and objective EEG sleep physiology (at screening, 
baseline, and Weeks 2, 4, and 8)., RESULTS: In the VLD CBP-treated group (n = 18) over 8 weeks, musculoskeletal pain and fatigue decreased, tenderness improved; 
total HAD score and the HAD depression subscore decreased; patient-rated and clinician-rated fatigue improved. In the placebo-treated group (n = 18), none of these 
outcome measures changed significantly. Compared to placebo at 8 weeks, VLD CBP significantly improved pain, tenderness, and the HAD Depression subscore. Analysis 
of cyclic alternating pattern (CAP) sleep EEG revealed that significantly more subjects in the VLD CBP group than the placebo group had increased nights of restorative 
sleep in which CAP(A2+A3)/CAP(A1+A2+A3) = CAP(A2+A3(Norm)) <= 33%. For VLD CBP-treated subjects, the increase in nights with CAP(A2+A3(Norm)) <= 33% was 
correlated to improvements in fatigue, total HAD score, and HAD depression score., CONCLUSION: Bedtime VLD CBP treatment improved core FM symptoms. Nights 
with CAP(A2+A3(Norm)) <= 33% may provide a biomarker for assessing treatment effects on nonrestorative sleep and associated fatigue and mood symptoms in 
persons with FM. 

9. Olivan-Blazquez B, Herrera-Mercadal P, Puebla-Guedea M, et al. Efficacy of memantine in the treatment of fibromyalgia: A double-blind, randomised, controlled trial 
with 6-month follow-up. Pain. 2014;155(12):2517-2525. 
Fibromyalgia (FM) is a prevalent and disabling chronic disease. Recent studies have found elevated levels of glutamate in several brain regions, leading to hypotheses 
about the usefulness of glutamate-blocking drugs such as memantine in the treatment of FM. The aim of this study was to evaluate the efficacy of memantine in the 
treatment of pain and other clinical variables (global function, clinical impression, depression, anxiety, quality of life) in FM patients. A double-blind, parallel randomised 
controlled trial was developed. A total of 63 patients diagnosed with FM were recruited from primary health care centres in Zaragoza, Spain. Memantine was 
administered at doses of 20mg/d after 1 month of titration. Assessments were carried out at baseline, posttreatment, and 3- and 6-month follow-up. Compared with a 
placebo group, memantine significantly decreased ratings on a pain visual analogue scale (Cohen's d=1.43 at 6 months) and pain measured with a sphygmomanometer 
(d=1.05). All other secondary outcomes except anxiety also improved, with moderate-to-large effect sizes at 6 months. Compared with placebo, the absolute risk 
reduction obtained with memantine was 16.13% (95% confidence interval=2.0% to 32.6%), and the number needed to treat was 6.2 (95% confidence interval=3 to 47). 
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Tolerance was good, with dizziness (8 patients) and headache (4 patients) being the most frequent side effects of memantine. Although additional studies with larger 
sample sizes and longer follow-up times are needed, this study provides preliminary evidence of the utility of memantine for the treatment of FM. 

10. Ramzy EA. Comparative Efficacy of Newer Antidepressants in Combination with Pregabalin for Fibromyalgia Syndrome: A Controlled, Randomized Study. Pain practice : 
the official journal of World Institute of Pain. 2017;17(1):32-40. 
BACKGROUND: This controlled, randomized study investigated the hypothesis that the combined use of pregabalin plus paroxetine for fibromyalgia management would 
be associated with comparable Somatic Symptoms Scale-8 (SSS-8) and Center for Epidemiological Studies Depression Scale (CESDS) scores, but higher tolerability than 
the combined use of pregabalin plus either amitriptyline or venlafaxine., METHODS: After institutional ethics committee approval, 75 female subjects diagnosed with 
fibromyalgia and in receipt of pregabalin (75 mg/day) were randomly allocated to concurrently receive amitriptyline (25 mg/day; n = 24), venlafaxine (75 mg/day; n = 
25), or paroxetine (25 mg/day; n = 26). All patients were assessed bimonthly for 6 consecutive months for changes in SSS-8 and CESDS scores, life satisfaction, mood, 
sleep quality, fatigue, medication tolerability, and adverse events., RESULTS: Compared with pregabalin plus amitriptyline or venlafaxine, the combined use of 
pregabalin plus paroxetine in fibromyalgia patients resulted in significantly lower SSS-8 and CESDS scores from 18 (P < 0.05) and 10 weeks (P < 0.001) after the initiation 
of study medications, respectively; higher medication tolerability (P < 0.001); improved life satisfaction, mood, and sleep quality at most observation times (P < 0.05); 
and fewer instances of dry mouth and elevated blood pressure (P < 0.02). Medication termination due to poor tolerability was observed most frequently in the 
venlafaxine group (P < 0.05), while drowsiness, dizziness, blurred vision, abnormal taste, hunger, hallucination, urination problems, and sexual dysfunction were 
observed most frequently in the amitriptyline group (P < 0.02)., CONCLUSION: The combined use of pregabalin plus paroxetine offers an effective method with 
increased tolerability to reduce the somatic and depressive symptoms of fibromyalgia and to enhance the quality of life in affected individuals. 

 
Appendix 4: Key Inclusion Criteria  
 

Population Patients with fibromyalgia 

Intervention Antidepressant, antiepileptic, or analgesic pharmacotherapy 

Comparator Placebo, other pharmacotherapy, or non-pharmacological therapy 

Outcomes Symptom improvement 
Functional improvement  
Quality of life 
Morbidity 
Mortality 
Severe adverse events 
Discontinuation due to adverse events 

Setting Outpatient 
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Appendix 5: Current PA criteria 

Pregabalin 
Goal(s): 
 Provide coverage only for funded diagnoses that are supported by the medical literature. 

 
Length of Authorization:  
 90 days to lifetime (criteria-specific) 
 
Requires PA: 
 Pregabalin and pregabalin extended release 
  
Covered Alternatives 
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. Is this a request for renewal of a previously approved prior 
authorization for pregabalin? 

Yes: Go to Renewal 
Criteria 

No: Go to # 2 

2. What diagnosis is being treated? Record ICD10 code 

3. Is the request for pregabalin immediate release? Yes: Go to #4 No: Go to #5 

4. Does the patient have a diagnosis of epilepsy? Yes: Approve for 
lifetime 

No: Go to #5 
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Approval Criteria 

5. Is the diagnosis an OHP-funded diagnosis with evidence 
supporting its use in that condition (see Table 1 below for 
examples)? 

Yes: Go to #6 No: Pass to RPh. Deny; not funded 
by the OHP. 

6. Has the patient tried and failed gabapentin therapy for 90 days 
or have contradictions or intolerance to gabapentin? 

Yes: Approve for 90 
days  

No: Pass to RPh. Deny and 
recommend trial of gabapentin for 90 
days 

 
Renewal Criteria 

1. Does the patient have documented improvement from 
pregabalin? 

Yes: Approve for up 
to 12 months 

No: Pass to RPh. Deny for medical 
appropriateness 

 

Table 1. OHP Funded Diagnosis and Evidence Supports Drug Use in Specific Indication 

Condition Pregabalin Pregabalin Extended-
Release 

Funded  

Diabetic Neuropathy X X 

Postherpetic 
Neuropathy 

X X 

Painful 
Polyneuropathy 

X  

Spinal Cord Injury 
Pain 

X  

Chemotherapy 
Induced Neuropathy 

 
X 
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Non-funded  

Fibromyalgia X  

 
P&T Review:  7/18 (DM); 3/18; 3/17 
Implementation:  8/15/18; 4/1/17 

 
 
 

Milnacipran 
Goal(s): 
 Provide coverage only for funded diagnoses that are supported by the medical literature. 

 
Length of Authorization:  
 90 days  
 
Requires PA: 
 Milnacipran 
  
Covered Alternatives 
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code 

2. Is the diagnosis an OHP-funded diagnosis with evidence 
supporting its use in that condition (see Table 1 below for examples)? 

Yes: Approve for 90 days  No: Go to #3. Pass to RPh. 

3. Pass to RPh. The prescriber must provide documentation of therapeutic failure, adverse event, or contraindication alternative 
drugs approved by FDA for the funded condition. The prescriber must provide medical literature supporting use for the funded 
condition. RPh may use clinical judgement to approve drug for up to 6 months or deny request based on documentation provided by 
prescriber. 
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Table 1. OHP Funded or Non-Funded Diagnosis and Evidence Supports Drug Use in Specific Indication 

Condition Milnacipran 
Funded 

Diabetic Neuropathy  

Postherpetic 
Neuropathy 

 

Painful 
Polyneuropathy 

 

Spinal Cord Injury 
Pain 

  

Chemotherapy 
Induced Neuropathy 

 
  

Non-funded 
Fibromyalgia X 

P&T Review: 7/18 (DM); 3/17 

Implementation:  4/1/17 
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Drug Class Literature Scan: Erythropoiesis Stimulating Agents (ESA) 
 
Date of Review: January 2019             Date of Last Review: July 2016 
                       Literature Search: 04/01/2016 - 10/23/2018 
  

Current Status of PDL Class:  
See Appendix 1.  
 
Purpose for Literature Scan: 
The erythropoiesis stimulating agents (ESA) literature scan was prompted by a new approval for epoetin alfa-epbx. New comparative evidence published since 
the last review for the ESA class will also be evaluated.  
 
Conclusions: 

 This literature scan identified 2 systematic reviews1,2, 1 new formulation3, 1 new indication4, and 3 new safety alerts4-6. Identified literature supports current 
policy.  

 In August 2017, a Cochrane Collaboration systematic review was completed comparing methoxy polyethylene glycol-epoetin beta to other ESAs in anemia of 
chronic kidney disease (CKD).1 The review concluded that there is low certainty evidence that methoxy peg-epoetin beta has little or no effects on patient-
centered outcomes compared with epoetin alfa or darbepoetin alfa in CKD.1 

 In May 2018, Retacrit® (epoetin alfa-epbx) was approved as a new biosimilar to Epogen/Procrit.3 

 In June 2018, Mircera® (methoxy polyethylene glycol-epoetin beta) was approved for the treatment of pediatric patients 5 to 17 years of age on 
hemodialysis who are converting from another ESA after their hemoglobin level was stabilized with an ESA.4 
 

Recommendations: 

 No further research or review needed at this time. 

 Review comparative costs in executive session. 
 
Summary of Prior Reviews and Current Policy 
Prior DURM reviews have demonstrated a lack of difference in safety and efficacy for darbepoetin and epoetin and determined that preference can be established 
based on cost.7-9 Darbepoetin (Aranesp®) is the current preferred agent and epoetin alfa (Procrit® and Epogen®), epoetin alfa-epbx (Retacrit®), and methoxy peg-
epoetin beta (Mircera®) are currently non-preferred agents. Current policy requires prior authorization (PA) for all agents. The PA ensures that ESAs are covered 
according to Oregon Health Plan guidelines and current medical literature. The Oregon Health Authority (OHA) Health Evidence Review Commission (HERC) has a 
Guideline Note in the Prioritized List (Guideline Note 7) regarding ESA use in indications of anemia induced by cancer chemotherapy, anemia associated with 
HIV/AIDS, and anemia associated with chronic renal failure.10 The guidance describes what hemoglobin levels are required and when reassessment should occur.10  
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Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
New Systematic Reviews: 
In January 2017, the Cochrane Collaboration published a systematic review evaluating short-acting ESAs for anemia in predialysis patients.2 Primary outcomes 
included mortality, measures of correction of anemia (hemoglobin/hematocrit), and quality of life.2 Of the included studies (n=14), 5 were comparative studies 
(n=794 participants) of epoetin alfa versus other epoetins.2 However, no full published data were available which directly compared two FDA-approved agents.2  
 
In August 2017, the Cochrane Collaboration published a systematic review evaluating continuous erythropoiesis receptor activator (CERA; methoxy poly 
ethylene-glycol epoetin beta) for anemia of CKD in patients with stage 3-5 CKD, patients requiring any form of long-term dialysis, and patients with a functioning 
kidney transplant.1 Included interventions compared CERA to placebo, no treatment, darbepoetin alfa, epoetin alfa or beta, or CERA using differing 
administration strategies.1 Primary clinical outcomes included one or more major adverse cardiovascular events, one of more hospital admissions, vascular 
access thrombosis, cardiovascular mortality, all-cause mortality, cancer, quality of life, and adverse events.1 Of the 27 studies in the review, studies with direct 
comparative evidence included 9 studies of CERA versus epoetin (n=2339), 9 studies of CERA versus darbepoetin alfa (n=4143), and 2 studies of CERA versus 
epoetin versus darbepoetin alfa (n=552).1 Risk of bias for the studies was generally unclear to high with high risk of performance bias due to open-label design 
and lack of blinding in the majority of the trials (n=23).1 For all comparative evidence identified, the quality of evidence ranged from very low to low.1 Low quality 
evidence is presented below in Table 1 and included data on all-cause mortality, red cell transfusions, and hypertension, all of which showed no difference 
between CERA and the comparator.1 The authors concluded there is low certainty evidence that CERA has little or no effects on patient-centered outcomes 
compared with epoetin alfa, epoetin beta, or darbepoetin alfa in CKD.1  
 
Table 1. Low Quality or Greater Comparative Evidence for CERA in CKD Patients for Specified Outcomes (Adapted from Cochrane)1 

Outcome Intervention Comparison Relative Effect (95% 
Confidence Interval) 

Number of Participants 
(Studies) 

Quality of Evidence 

All-cause mortality CERA Epoetin 1.07 (0.73-1.57) 1846 (5) Low 

CERA Darbepoetin 1.11 (0.75-1.65) 1657 (5) Low 

One or more red cell transfusions CERA Epoetin 1.02 (0.72-1.46) 1824 (5) Low 

Hypertension CERA Epotetin 1.01 (0.75-1.37) 1821 (5) Low 

CERA Darbepoetin 1.00 (0.79-1.28) 1752 (6) Low  
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After review, 16 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), comparator (e.g., no control or 
placebo-controlled), or outcome studied (e.g., non-clinical).11-26 
 
New Guidelines: 
None identified. 

 
New Formulations or Indications: 
05/2018: Retacrit® (epoetin alfa-epbx) was approved as a new biosimilar to Epogen®/Procrit® for the treatment of anemia due to CKD for dialysis and non-
dialysis patients, anemia due to zidovudine in patients with an HIV infection, anemia due to the effects of concomitant myelosuppressive chemotherapy (when 
there is a minimum of two subsequent months of planned chemotherapy), and for the reduction of allogenic red blood cell transfusions in patients undergoing 
noncardiac, nonvascular surgery.3 Retacrit® was approved based on product characterization, animal data, human pharmacokinetic and pharmacodynamics 
data, and clinical immunogenicity.27 Retacrit® is not interchangeable with Epogen®/Procrit®.27 
 
06/2018: Mircera® (methoxy polyethylene glycol-epoetin beta) was approved for the treatment of pediatric patients 5 to 17 years of age on hemodialysis who 
are converting from another ESA after their hemoglobin level was stabilized with an ESA.4,28 This new approval was based on an open-label, multiple dose, 
multicenter, dose-finding trial in 64 patients age 5 to 17 years.28 Patients with CKD on hemodialysis with stable hemoglobin levels while receiving another ESA 
were then administered Mircera® IV every 4 weeks for 20 weeks.28 Safety evidence from this trial was consistent with previous adult safety data.28 
 
New FDA Safety Alerts: 
Table 1. Description of new FDA Safety Alerts4-6 

Generic Name  Brand Name  Month / 
Year of 
Change 

Location of 
Change (Boxed 
Warning, 
Warnings, CI) 

Addition or Change and Mitigation Principles (if applicable) 

 Epoetin alfa 

 Darbepoetin alfa 

 Methoxy polyethylene 
glycol-epoetin beta 

 Epogen/ 
Procrit 

 Aranesp 

 Mircera 

 9/2017 

 10/2017 

 6/2018 

Warnings and 
Precautions 

New subsection regarding blistering and skin exfoliation reactions including 
Erythema multiforme and Stevens-Johnson Syndrome (SJS)/Toxic Epidermal 
Necrolysis (TEN) reported with ESA treatment. Discontinue immediately if 
suspected.  

Epoetin alfa Epogen/Procrit 9/2017 Contraindication Added contraindication for use in lactating women 

Epoetin alfa Epogen/Procrit 9/2017 Warnings and 
Precautions 

New subsection regarding risk of serious adverse reactions due to benzyl 
alcohol preservative. Both Epogen and Procrit from multiple-dose vials contain 
benzyl alcohol and are contraindicated for use in neonates, infants, pregnant 
women, and lactating women. They should also not be mixed with 
bacteriostatic saline (which also contains benzyl alcohol) when administering 
to these patients. Serious and fatal reactions including “gasping syndrome” can 
occur in neonates and infants treated with benzyl alcohol-preserved drugs. 
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There is a similar potential risk to fetuses and infants exposed to benzyl 
alcohol in utero or in breast-fed milk, respectively. 
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Appendix 1: Current Preferred Drug List 
Route Formulation Brand Generic PDL 
INJECTION VIAL ARANESP darbepoetin alfa in polysorbat Y 

INJECTION SYRINGE ARANESP darbepoetin alfa in polysorbat Y 

INJECTION VIAL EPOGEN epoetin alfa N 

INJECTION VIAL PROCRIT epoetin alfa N 

INJECTION SYRINGE MIRCERA methoxy peg-epoetin beta N 

INJECTION VIAL RETACRIT epoetin alfa-epbx N 

 
 
Appendix 2: New Comparative Clinical Trials  
A total of 174 citations were manually reviewed from the initial literature search.  After further review, 174 citations were excluded because of wrong study 
design (eg, observational), comparator (eg, no control or placebo-controlled), or outcome studied (eg, non-clinical).  
 
 
Appendix 3: Medline Search Strategy on 10/23/2018 
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions(R): 1946 to October 22, 2018 
1 exp Darbepoetin alfa/              1003 
2 exp Epoetin Alfa/              1754 
3 exp Erythropoietin/              22843 
4 Methoxy Polyethylene Glycol-Epoetin Beta.mp.           57 
5 1 or 2 or 3 or 4               22862 
6 limit 5 to (English language and humans and yr=”2016 –Current”)         687 
7 limit 6 to (clinical trial, all or clinical trial, phase iii or clinical trial, phase iv, or clinical trial or comparative study or controlled clinical trial 
or guideline or meta analysis or multicenter study or pragmatic clinical trial or randomized controlled trial or systematic reviews  174 

 
 
Appendix 4: Key Inclusion Criteria  

Population United States population with FDA-approved indication for ESA use 

Intervention Any ESA in Appendix 1 

Comparator Active comparison of any ESA in Appendix 1 

Outcomes Symptom improvement 
Morbidity 
Mortality 
Serious adverse events 
Discontinuation from serious adverse events 

Timing Any duration of trial; literature search 4/1/2016-10/23/2018 

Setting Outpatient 
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Appendix 5: Prior Authorization Criteria 

Erythropoiesis Stimulating Agents (ESAs) 
Goal(s): 

 Cover ESAs according to OHP guidelines and current medical literature.

 Cover preferred products when feasible.

Length of Authorization: 
 12 weeks initially, then up to 12 months

 Quantity limit of 30 day per dispense

Requires PA: 
 All ESAs require PA for clinical appropriateness.

Covered Alternatives: 
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code 

2. Is this an OHP covered diagnosis? Yes: Go to #3 No: Pass to RPh. Deny; not
funded by the OHP 

3. Is this continuation of therapy previously approved by the
FFS program?

Yes: Go to #12 No: Go to #4

4. Is the requested product preferred? Yes: Go to #6 No: Go to #5
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Approval Criteria 

5. Will the prescriber change to a preferred product? 
 
Message:  

 Preferred products do not require PA. 

 Preferred products are evidence-based reviewed for 
comparative effectiveness and safety by the Pharmacy 
and Therapeutics (P&T) Committee. 

Yes: Inform prescriber of 
covered alternatives in class. 
 
 

No: Go to #6  

6. Is the diagnosis anemia due to chronic renal failure1 or 
chemotherapy2,3? 

Yes: Go to #7 No: Go to #8 

7. Is Hgb <10 g/dL or Hct <30% 
AND 
Transferrin saturation >20% and/or ferritin >100 ng/mL? 

Yes: Approve for 12 weeks with 
additional approval based upon 
adequate response. 

No: Pass to RPh. Deny; 
medical appropriateness 

8. Is the diagnosis anemia due to HIV4?  Yes: Go to #9 No: Go to #10 

9. Is the Hgb <10 g/dL or Hct <30% 
AND 
Transferrin saturation >20%  
AND 
Endogenous erythropoietin <500 IU/L  
AND 
If on zidovudine, is dose <4200 mg/week? 

Yes: Approve for up to 12 
months  

No: Pass to RPh. Deny; 
medical appropriateness 

10. Is the diagnosis anemia due to ribavirin treatment5? Yes: Go to #11 No: Pass to RPh. Deny; 
medical appropriateness   

11. Is the Hgb <10 g/dL or Hct <30% 
AND 
Is the transferrin saturation >20% and/or ferritin >100 ng/mL 
AND 
Has the dose of ribavirin been reduced by 200 mg/day and 
anemia persisted >2 weeks? 

Yes: Approve up to the length of 
ribavirin treatment. 

No: Pass to RPh. Deny; 
medical appropriateness 
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Approval Criteria 

12. Has the patient responded to initial therapy? Yes: Approve for up to 12 
months  

No: Pass to RPh. Deny; 
medical appropriateness 
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Purpose for Class Update: 
Review new published data for management of substance use disorders to help inform whether current Oregon Health Plan (OHP) policies remain appropriate 
for access to these medications. To review evidence for a new alpha2-adrenergic agonist, lofexidine, recently approved by the United States (U.S.) Food and 
Drug Administration (FDA) for short term mitigation of withdrawal symptoms after abrupt discontinuation of short-acting opioids. 
 
Research Questions: 

1. Is there new evidence for differences in efficacy or harms between drug therapies for substance use disorder (SUD)? 
2. Are there subpopulations based on demographics (i.e., adolescents, elderly, pregnant women) in which a drug for SUD may be more effective or less 

harmful than other drugs? 
3. What is evidence for the safety and efficacy for lofexidine to mitigate withdrawal symptoms from opioid discontinuation? 

 
Conclusions: 
CLASS REVIEW: 

 Since the last review, the following new evidence has been identified for management of SUD:  3 systematic reviews and meta-analyses, 1-3 1 randomized 
controlled trial (RCT), 4 and 1 clinical practice guideline.5 In addition, 1 new formulation,6 and 1 new indication has been approved.7 Due to the opioid 
epidemic, most of recent evidence is focused on management of opiate use disorder (OUD) with a focus on withdrawal symptoms and completion of 
withdrawal treatment. There is insufficient data to assess long term outcomes such as relapse rates and sustained abstinence. 

 A high quality systematic review evaluated evidence on safety and efficacy of alpha2-adrengeric agonists (lofexidine and clonidine) in managing the acute 
phase of opioid withdrawal. Moderate quality evidence from three studies comparing alpha2-adrenergic agonists and placebo showed completion of 

withdrawal treatment was significantly more likely with an adrenergic agonist (Risk Ratio (RR) 1.95; 95% confidence interval (CI) 1.34 to 2.84) and severe 
withdrawal was significantly less likely with an adrenergic agonist (RR 0.32; 95% CI 0.18 to 0.57).2 For the comparison of alpha2-adrenergic agonists with 
tapering doses of methadone, moderate quality evidence suggests there is no significant difference in severity of the withdrawal episode (Standardized 
Mean Difference (SMD) 0.13; 95%CI -0.24 to 0.49).2 Moderate quality evidence also shows no significant differences were observed in incidence of adverse 
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events (RR 2.02; 95% CI 0.62 to 6.64; 203 participants) or completion rates of withdrawal treatment (RR 0.91; 95% CI 0.75 to 1.11; 8 trials; 489 participants) 
for the adrenergic agonists versus methadone comparisons.2 

 A moderate quality systematic review and meta-analysis assessed comparative evidence for the use of buprenorphine in management of opioid withdrawal.1 
The included trials compared buprenorphine to clonidine, lofexidine, and methadone or different buprenorphine dosing regimens.1  A meta-analysis of 5 
moderate quality trials supports a conclusion of no difference between buprenorphine and methadone for withdrawal completion rates (RR 1.04; 95% CI 
0.91 to 1.20; N=457).1 Relative to clonidine or lofexidine, buprenorphine was associated with a lower average withdrawal score (indicating less severe 
withdrawal) during the treatment episode with an effect size that is considered to be small to moderate (SMD −0.43; 95% CI −0.58 to −0.28; N = 902; studies 
= 7; moderate quality).1 Patients receiving buprenorphine stayed in treatment more days than adrenergic agonists (mean days in treatment with 
buprenorphine ranged from 25% to 97%; mean days in treatment with adrenergic agonists ranged from 21% to 70%; SMD 0.92, 95% CI 0.57 to 1.27; N=558; 
studies=5; moderate quality) and were more likely to complete withdrawal treatment (RR 1.59, 95% CI 1.23 to 2.06; N=1264; studies=12; moderate quality).1 
The authors did not report absolute risk reduction for these outcomes. 

 In 2017 the Canadian Agency for Drugs and Technologies in Health (CADTH) published a rapid response report to evaluate the comparative effectiveness of 
monotherapy buprenorphine and buprenorphine-naloxone formulations (e.g., sublingual films, sublingual tablets, implants) for treatment of OUD.3 Of the 5 
RCTs which met inclusion criteria, all but two were industry-sponsored and there were limitations with respect to study design (e.g., non-inferiority, open-
label), clinically relevant outcomes and treatment duration.3 All the buprenorphine formulations examined in the selected studies showed a similar clinical 
response in patients with OUD, with significantly higher rates of abuse, misuse and diversion found in sublingual buprenorphine-naloxone tablet 
formulations compared to the film preparations.3 The use of buprenorphine implants was associated with high rates of treatment retention.3 The rates of 
adverse effects were low among buprenorphine formulations with no significant differences observed.3 The findings indicate that the use of newer 
buprenorphine formulations may be safe to use in this population, but the included trials were relatively short in duration and may have been 
underpowered to detect rarer adverse effects.3  

 The Canadian Research Initiative in Substance Misuse (CRISM) developed a national guideline for treatment of OUD.5 Using the AGREE-II instrument, the 
guidelines were appraised has having high methodological quality.8 Key recommendations for first and second-line OUD treatments in adults based on high 
quality evidence include: 

o While shown to be essentially as efficacious as methadone in clinical trials, buprenorphine–naloxone has several safety advantages over methadone, 
including a reduced risk of fatal overdose because of its lower potential for respiratory depression.5 Given the superior safety profile of 
buprenorphine–naloxone and its potential for flexible take-home dosing in comparison to other opioid agonist medications, initiate opioid agonist 
treatment (with buprenorphine–naloxone whenever feasible), to reduce the risk of toxicity, morbidity and death, and to facilitate safer take-home 
dosing (strong recommendation).5 

o For individuals responding poorly to buprenorphine–naloxone, consider transition to methadone treatment (strong recommendation).5 
o Initiate opioid agonist treatment with methadone when treatment with buprenorphine–naloxone is not the preferred option such as those 

individuals with a high opioid tolerance, severe opioid withdrawal symptoms or those requiring supervised administration due to poor adherence 
(strong recommendation).5 

 The FDA approved buprenorphine extended-release injection (Sublocade™) to treat patients with moderate-to-severe OUD who have first received 
treatment with a transmucosal buprenorphine-containing product for at least 7 days.6  Buprenorphine extended-release injection is a 100 or 300 mg 
subcutaneous injection administered once a month by a health care professional (HCP).6 

 In April 2017, Bunavail® (buprenorphine and naloxone) buccal film received expanded approval to use this formulation during the induction phase of 
treatment for patients dependent on heroin or short-acting opioid products.7 The  previous approved dosing for Bunavail® only addressed the maintenance 
phase of treatment.7 
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 No sub-group analyses were available for data specific to Medicaid patients or specific populations (e.g., pregnant women, incarcerated individuals, 
adolescents, or elderly patients). 

 
LOFEXIDINE NEW DRUG EVALUATION 

 There is poor quality evidence from one published trial that adults undergoing acute withdrawal from opioids or heroin experienced less symptoms with 
lofexidine compared to placebo as assessed by the mean Short Opioid Withdrawal Scale (SOWS)-Gossop on day 3 of treatment.9 For this trial, the 
investigators assumed a minimal clinically significant difference of 5 points.9 The mean SOWS-Gossop scores on day 3 were 8.67 and 6.32 for placebo and 
lofexidine, respectively, which demonstrated a significant statistical difference between the 2 arms (least squares mean difference (LSMD) = -2.24, 95% CI -
3.88 to -0.6; p=0.009).9 However, this difference did not meet the pre-specified clinical significance of a 5 point difference. 

 Comparison of time-to-dropout between placebo and lofexidine was selected as a co-primary endpoint by the investigators.9 Each study day was divided into 
four 6 hour time quadrants (i.e., 6am–12pm; 12pm–6pm; 6pm–12am; and, 12am–6am) and time-to-dropout was measured as the number of 6 hour time 
quadrants until withdrawal during the 5-day treatment phase.9 Poor quality evidence showed that early termination was statistically higher in the placebo 
group compared to lofexidine as assessed by the mean number of time quadrants (6.4 vs. 6.9 respectively; p=0.0034).9 However, the calculated difference 
was 0.5 time quadrants, or 3 hours, which is not a clinically significant difference in time to withdrawal. 

 Moderate quality evidence showed early termination of opioid withdrawal treatment was significantly more common in the placebo group compared to 
lofexidine (61% versus 44% of subjects, respectively).9 

 In clinical trials the most common adverse reactions that occurred with lofexidine in 10% or more of subjects compared to placebo, were orthostatic 
hypotension, bradycardia, hypotension, dizziness, somnolence, sedation, and dry mouth during 5 to 7 days of treatment.10 Rates of serious and severe 
adverse effects requiring treatment discontinuation were relatively low. 

 There is insufficient data to evaluate the efficacy of lofexidine to other treatment options such as clonidine. 
 
Recommendations: 

 Make lofexidine non-preferred on the Prioritized Drug List (PDL) and implement PA criteria to ensure appropriate utilization (Appendix 5). 

 Add extended release subcutaneous buprenorphine injection (Sublocade™) to PA criteria for buprenorphine and buprenorphine/naloxone products 
(Appendix 6). 

 Evaluate comparative drug costs in executive session. 
 
Summary of Prior Reviews and Current Policy 
Treatment for SUD was last reviewed by the Pharmacy and Therapeutics Committee in September 2016. High quality evidence was identified for use of 
acamprosate and oral naltrexone to decrease alcohol consumption in patients with alcohol use disorder when used concurrently with psychosocial 
interventions; however, there is insufficient evidence to support their use based on an improvement in clinically relevant health outcomes (i.e., morbidity or 
mortality) alone.11 The 2014 clinical practice guideline from the Veterans Affairs and Department of Defense (VA/DoD) for the management of substance abuse 
disorders strongly recommends that treatment choice between acamprosate, disulfiram, naltrexone (oral or extended-release injection) or topiramate be 
individualized based on specific needs and patient preferences.12 In all cases, strong psychosocial interventions are needed to successfully treat patients with 
alcohol use disorder.12  
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For patients with a diagnosis of OUD, the VA/DoD guideline strongly recommends buprenorphine/naloxone or methadone in an Opioid Treatment Program 
(OTP) depending on specific patient needs or preferences.12 An OTP is an accredited program with Substance Abuse and Mental Health Services Administration 
(SAMHSA) certification and Drug Enforcement Administration (DEA) registration in which providers may administer and dispense medications FDA-approved  to 
treat opioid addiction including methadone and buprenorphine.13  Alternatively, buprenorphine without naloxone is strongly recommended to be used in 
patients who are pregnant, and extended-release injectable naloxone is recommended as an option for patients for whom buprenorphine/naloxone or 
methadone is contraindicated, unacceptable, or unavailable, and who have established opioid abstinence for a sufficient period of time.14 In all cases, strong 
psychosocial interventions are needed to successfully treat patients with opioid use disorder. Otherwise, there is insufficient evidence to know with certainty 
whether buprenorphine products are more effective or safer when given in designated OTP or in private physician offices, or whether daily supplies should be 
administered or multi-day supplies may be administered.  
 
In the Oregon Health Plan (OHP) Fee-For-Service (FFS) program, preferred agents on the Preferred Drug List (PDL) include:  buprenorphine/naloxone film and 
sublingual tablets, acamprosate tablets, naltrexone extended-release injection, and naltrexone tablets. Appendix 1 lists the current PDL status for medications 
used in treatment of SUD. Buprenorphine sublingual tablets are restricted for use in pregnant females and all buprenorphine monotherapy products require 
prior authorization (PA) as outlined in the clinical PA criteria listed in Appendix 6. In the first quarter of 2018 (January 2018 through April 2018), 75% of OHP FFS 
claims for SUD medications were for buprenorphine/naloxone, 22% of claims were for naltrexone, and 3% of claims were for acamprosate. 
 
Background: 
Substance use disorders can develop in individuals who use tobacco, alcohol, opioids, or other addicting drugs in harmful quantities.12

 The Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM‐V) specifically recognizes SUDs related to substances such as tobacco, alcohol, opioids, cannabis, 
sedatives, and anxiolytics.15

 According to the DSM‐V, SUDs are associated with a pattern of inappropriate substance use that adversely affects one’s personal or 
professional life or results in noticeable distress.15

  Opioid use disorder is the diagnostic term used for a chronic neurobiological disease characterized by a 
problematic pattern of opioid use leading to significant impairment or distress and includes signs and symptoms that reflect compulsive, prolonged self-
administration of opioid substances for no legitimate medical purpose or, if another medical condition is present that requires opioid treatment, the opioid is 
used in doses far greater than the amount needed for treatment of that medical condition.16  
 
In 2016, over 63,000 persons died of a drug overdose in the United States; 66% involved an opioid.17 In July 2018, the Center for Disease Control (CDC) issued an 
update to alert health care providers about new developments in the opioid epidemic related to increasing trends of overdoses and deaths due to synthetic 
opioids related to fentanyl and fentanyl analogs.18 The CDC guidance  states multiple dosages of naloxone may need to be administered per overdose event 
because of fentanyl and fentanyl analog’s increased potency relative to other opioids.18 A recently published study characterizes trends for synthetic opioid 
involvement (primarily illicit fentanyl) in drug overdose deaths using 2010-2016 mortality data.19 In 2016, synthetic opioids eclipsed prescription opioids as the 
most common drug involved in overdose deaths in the United States.19  The researchers found that 46% of the 42,249 opioid-related overdose deaths in 2016 
involved synthetic opioids, up from 14% of 21,089 opioid-related deaths in 2010 (p < 0.01).19  Of 42,249 opioid-related overdose deaths in 2016, synthetic 
opioids were involved in 19,413 deaths, prescription opioids in 17,087 deaths, and heroin in 15,469 deaths.19 In August 2018, the CDC issued an additional alert 
regarding increasing trends in OUD observed in pregnant women.20 Nationally, the prevalence of opioid use disorder in pregnant women more than quadrupled 
during 1999–2014 (from 1.5 per 1,000 delivery hospitalizations to 6.5; p<0.05).20  According to the CDC, continued national, state, and provider efforts to 
prevent, monitor, and treat opioid use disorder among reproductive-aged and pregnant women are needed.20  
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Medication-assisted treatment (MAT) is a comprehensive approach that combines approved medications with counseling and other behavioral therapies to treat 
SUDs associated with alcohol, tobacco and opioids. Methadone, buprenorphine, or naltrexone are the 3 FDA-approved medications used to manage OUD.  For 
treatment of OUD, methadone can only be administered at a SAMHSA-certified OTP.13 Buprenorphine can be prescribed and administered in a primary care 
setting by physicians, physician’s assistants, and nurse practitioners with a Drug Addiction Treatment Act (DATA) waiver.13 Naltrexone is not subject to these 
federal regulations.13 The long acting injectable formulation of naltrexone can be given in both general healthcare and specialty substance use disorder 
treatment settings. According to the VA/DoD guidelines, there is insufficient evidence at this time to recommend oral naltrexone because it requires a highly 
motivated patient to be successful and it has not consistently demonstrated superiority to control groups at treatment retention or in opioid consumption.12 
Patients who initiate naltrexone treatment must be free of opioid dependence (i.e., greater than 7 days without acute withdrawal symptoms).16 
 
Buprenorphine, a partial opioid agonist, was originally FDA approved as an immediate release injection administered every six to eight hours to manage acute 
pain.21 The daily buccal film and weekly transdermal patch formulations of buprenorphine are FDA-approved to manage chronic pain, but not OUD.21 In 2016, 
the U.S. Food and Drug Administration (FDA) approved Probuphine®, a monotherapy buprenorphine product administered via subdermal implant for 
management of OUD.22 The implant embeds buprenorphine in four matchstick-size rods in a patient’s upper arm that release medication over a 6 month 
period.22 The buprenorphine implant is designed only for patients who have received buprenorphine/naloxone maintenance therapy for at least 3 months.22  In 
November 2017, the FDA approved Sublocade™ a once-monthly buprenorphine extended-release subcutaneous injection for management of  OUD.6  
Sublocade™ uses a proprietary delivery system that induces the drug to form a solid deposit inside the patient, gradually biodegrading to an active therapeutic 
agent.6 The FDA approved this product using priority and fast track pathways due to the dramatic increase in people diagnosed with OUD requiring treatment.6 
The safety and efficacy of Sublocade™ were evaluated in two clinical studies in adults with a diagnosis of moderate-to-severe OUD who began treatment with 
buprenorphine/naloxone sublingual film for at least 7 days before transitioning to the extended-release subcutaneous injection.6 
 
The combination of buprenorphine and naloxone was FDA approved as an indication for OUD in 2002.23 Co-formulation of buprenorphine with naloxone reduces 
the risk of diversion and non-medical use compared to monotherapy preparations. The naloxone component exerts no antagonist effect when taken sublingually 
as directed, but can precipitate withdrawal symptoms in opioid-tolerant individuals if injected.5 The once daily buprenorphine/naloxone combinations are 
available in a variety of doses and formulations including sublingual tablets, buccal film, and sublingual film. Table 1 provides an overview of the 4 medications 
FDA-approved to manage opioid withdrawal and dependence in patients with OUD. 
 
Table 1. Comparison of medication-assisted treatment options for moderate-to-severe opioid use disorder24 

 Methadone Naltrexone Buprenorphine/Naloxone Buprenorphine 
Mechanism of Action at 
mu-Opioid Receptor 

Agonist Antagonist Partial Agonist/Antagonist Partial Agonist 

DEA Schedule Schedule II  Legend Drug Schedule III  
 

Schedule III  

Phase of Treatment -Medically supervised 
withdrawal 
-Maintenance of opioid 
dependence 

-Prevention of relapse to 
opioid dependence, 
following medically 
supervised withdrawal 

-Treatment of opioid dependence -Treatment of opioid dependence in stable 
patients initiated on buprenorphine/naloxone 
therapy for at least 7 days (Sublocade™) or 3 
months (Probuphine®). 
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Setting Administered at SAMHSA-
certified OTP 

Tablets provided as take-
home medication. 
 
Monthly injection requires 
administration by a health 
care provider. 

Prescribing restricted to a health 
care provider with DATA waiver. 
 
Can be provided as take-home 
medication. 

-Prescribing and administration restricted to a 
health care provider with DATA waiver. 
 
-Providers who insert/remove inserts must 
obtain special live training and be certified 
through Probuphine® REMS program. 
 
-Sublocade™ can only be dispensed and 
administered by pharmacies and health care 
providers that have enrolled in REMS 
program and are certified to 
dispense/purchase. Prescriber offices that 
only order Sublocade® from a certified 
pharmacy for a specific patient are exempt 
from certification. 

Brand Name and 
Formulation 

Dolophine®: Oral Tablets 
 
Intensol™, Methadose™:  
Oral Concentrate 
 
Diskets®: Dispersible Tablets 

Generic:  Oral Tablets 
 
Vivitrol®: Extended Release 
IM Injection 

Generic: SL Tablets 
 
Zubsolv®: SL Tablets  
 
Bunavail®: Buccal Film 
 
Suboxone®: SL or Buccal Film 
 
 

Generic: SL Tablets 
 
Probuphine®:Subdermal Implant 
 
Sublocade™: Extended Release SC Injection  

Recommended Dosing 
for OUD 

Withdrawal: Up to 40 mg per 
day 
 
Maintenance: 60 to 120 mg 
once daily 

Tablet: 50 mg once daily 
 
IM injection: 380 mg once 
monthly 

For maintenance dosing all forms 
are administered once daily. 
 
Maximum recommended daily 
dose: buprenorphine 24 
mg/naloxone 6 mg 

SL tablets: 8 to  16 mg once daily 
(recommended for pregnant women) 
 
Subdermal: 4 X 80 mg (320mg) implants 
inserted into one upper arm and removed 
after 6 months 
 
Extended release SC injection: 300 mg x 2 
months followed by  100 mg once monthly 

Abbreviations:  DATA = Drug Addiction Treatment Act; DEA = Drug Enforcement Agency; IM = intramuscular; OTP = Opioid Treatment Program; REMS = Risk Evaluation and Mitigation Strategy; 
SAMHSA = Substance Abuse and Mental Health Services Administration; SC = subcutaneous, SL = sublingual 

 
Clinically important outcomes for studies that assess efficacy of substance use disorders can include: treatment retention/completion; illicit substance use or  
any alcohol consumption; risk behaviors (injecting, sexual, polysubstance use, overdoses, hospital admissions); quality of life as assessed by validated scales (e.g. 
World Health Organization (WHO) Quality of Life scale), employment, physical health as assessed by validated scales (e.g., 36‐item Short Form), adverse effects 
and aberrant opioid‐related behaviors (e.g., multiple prescribers, lost medications, or unauthorized dose increases).25 Validated clinical scales that measure 
opioid withdrawal symptoms, for example, the Objective Opioid Withdrawal Scale (OOWS), SOWS, and Clinical Opioid Withdrawal Scale (COWS), may be used to 
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assist in the evaluation of patients with opioid use disorder.26 The SOWS-Gossop is a 10 item assessment in which patients use a 4 point scale (0 = none, 1 = mild, 
2 = moderate, 3 = severe) to rate their withdrawal symptoms in the previous 24 hours.27  Studies indicate that a change score of 2–4 points on the SOWS-Gossop 
scale is clinically meaningful improvement.28  Symptoms assessed on the SOWS-Gossop questionnaire include: feeling sick, stomach cramps, muscle spasms, 
feeling cold, heart pounding, muscle tension, aches and pains, yawning, runny eyes, and insomnia.27 Certain relevant symptoms of withdrawal including  
vomiting, sweating, agitation, diarrhea, depression, and anxiety are not assessed by the SOWS scale, which is a drawback of this instrument.29 The OOWS-
Handelsman is a clinician-rated assessment of physical signs of withdrawal which ranges from 0 to 13 points.29 
 
Methods: 
A Medline literature search for new systematic reviews and RCTs assessing clinically relevant outcomes to active controls, or placebo if needed, was conducted. 
The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits used. The OHSU Drug Effectiveness 
Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence (NICE), Department of Veterans Affairs, 
BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high quality and relevant 
systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice guidelines using the 
AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts. Finally, the AHRQ National Guideline Clearinghouse 
(NGC) was searched for updated evidence‐based clinical practice guidelines.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
New Systematic Reviews: 
Cochrane Review: Alpha2-adrenergic Agonists for Management of Opioid Withdrawal 
A high quality systematic review and meta-analysis evaluated the evidence for the effectiveness of alpha2-adrenergic agonists (clonidine, lofexidine, and 
guanfacine) in symptomatic management of the acute phase of opioid withdrawal.2 The literature search was completed through November 2015 and found 26 
randomized controlled trials involving opioid-dependent participants in which an alpha2-adrenergic agonist was compared to another adrenergic agonist, 
placebo, or a tapering methadone regimen.2 In total, 607 participants were treated with clonidine, 215 were treated with lofexidine, and 174 received 
guanfacine.2 Treatment was scheduled to last for one to two weeks in most studies; the shortest duration was 3 days, and the longest was 30 days.2 Most of the 
trials were conducted on inpatients, 7 studies were in an outpatient setting.2 The majority of subjects were withdrawing from heroin or a short acting opioid. 
Outcomes of interest included the withdrawal syndrome experienced, duration of treatment, occurrence of adverse effects, and completion of treatment.  The 
authors reported no conflicts of interest. 
 
Moderate quality evidence compared alpha2-adrenergic agonists with placebo.2 Based on three studies with 148 participants, completion of withdrawal 
treatment was significantly more likely with an adrenergic agonist compared with placebo (RR 1.95; 95% CI 1.34 to 2.84).2 Severe withdrawal was significantly 
less likely with adrenergic agonist treatment compared with placebo (RR) 0.32; 95% CI 0.18 to 0.57).2  Absolute risk reduction was not calculated by the authors. 
None of the studies reported the average time in treatment, but 2 studies reported that more participants receiving placebo dropped out within the first week 
of treatment.2  One of the trials reported sedation and dry mouth to be approximately twice as common in participants treated with clonidine, compared with 
participants who received placebo.2 In another trial blood pressure was significantly decreased in the lofexidine group on days four to seven of treatment.2 
Asthenia, dizziness, hypotension (18% versus 0%) and insomnia (42% versus 9%) all occurred more frequently in the lofexidine group compared to placebo.2  
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The Cochrane reviewers found insufficient data were available to evaluate the relative effectiveness of clonidine and lofexidine in terms of rates of completion of 
withdrawal treatment.2 Furthermore, there are insufficient data available to support a conclusion on the efficacy of guanfacine in managing OUD.2 
 
For the comparison of alpha2-adrenergic agonists with tapering doses of methadone, evidence from 9 studies including 659 participants was evaluated as low to 
moderate quality.2 The key reasons for the low quality assessment were due to: 1) small numbers of studies reporting some outcomes; 2) low rates of 
occurrence of some events (for example drop-out due to adverse effects); and 3) variability between studies.2  For these reasons, only moderate quality 
evidence will be described in this report. Three moderate quality studies including 119 participants indicated peak withdrawal scores and mean withdrawal 
severity were similar (SMD=0.22; 95% CI -0.02 to 0.46 and SMD=0.13; 95% CI -0.24 to 0.49, respectively).2  The mean duration of treatment was significantly 
longer for the group treated with reducing doses of methadone compared to adrenergic agonists (SMD -1.07;  95% CI -1.31 to -0.83; moderate quality).2 The 
incidence of adverse effects was not significantly different between methadone and adrenergic agonists (RR 2.02; 95% CI 0.62 to 6.64; 3 trials;  203 participants; 
moderate quality).2 The risk of drop-out due to adverse effects was not statistically significant when adrenergic agonists were compared to methadone (RR 4.48; 
95% CI 0.76 to 26.34; 3 trials; 105 participants; moderate quality).2 Overall, the Cochrane meta-analysis of 8 moderate quality  trials indicates no significant 
difference in rates of completion of withdrawal treatment for alpha2-adrenergic agonists compared with tapering doses of methadone (RR 0.91; 95% CI 0.75 to 
1.11; 489 participants).2 
 
Cochrane Review: Buprenorphine for Managing Opioid Withdrawal 
A moderate quality systematic review and meta-analysis assessed the comparative evidence for buprenorphine in management of opioid withdrawal.1  The 
summary includes 27 studies published through December 2016 involving 3048 participants. Fourteen trials compared buprenorphine to alpha2-adrenergeric 
agonists (clonidine or lofexidine), 6 studies compared buprenorphine versus methadone, and 7 studies compared different buprenorphine dosing regimens.1  
Outcomes of interest included intensity of withdrawal, duration of treatment, treatment completion rates, and adverse effects. In most of the studies, 
participants were withdrawing from heroin, only one study evaluated participants withdrawing from oxycodone.1 Nine of the 27 studies included in the review 
reported using sublingual buprenorphine tablets, and an additional five studies used the combination buprenorphine-naloxone tablets.1 Three trials 
administered buprenorphine as a sublingual solution and three studies administered intramuscular buprenorphine injections.1 Six trials did not report details of 
which buprenorphine formulation was used in their investigation.1 None of the studies evaluated the film preparation of buprenorphine. The authors reported 
no conflicts of interest. 
 
A meta-analysis of 5 moderate quality trials supports a conclusion of no difference between buprenorphine and methadone for withdrawal completion rates (RR 
1.04; 95% CI 0.91 to 1.20; N=457).1 A meta-analysis was not possible to evaluate the intensity of the outcome or duration of withdrawal treatment.1 Three 
studies stated there were no significant adverse effects in either the buprenorphine or methadone groups; the other studies did not comment on adverse 
effects.1  
 
There is insufficient evidence to make conclusions on the safety and efficacy of different buprenorphine dosing regimens in managing symptoms associated with 
withdrawal in patients with OUD.1 No meta-analysis was possible to assess different dosing regimens of buprenorphine for intensity of withdrawal, duration of 
withdrawal treatment, and nature of adverse effects. 
 
Fourteen studies compared buprenorphine (n=750) to clonidine (n=512) or lofexidine (n=103).1 Relative to clonidine or lofexidine, buprenorphine was associated 
with a lower average withdrawal score (indicating less severe withdrawal) during the treatment episode with an effect size that is considered to be small to 
moderate (SMD −0.43; 95% CI −0.58 to −0.28; N=902; studies=7; moderate quality).1 Patients receiving buprenorphine stayed in treatment for longer than 
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adrenergic agonists (mean days in treatment with buprenorphine ranged from 25% to 97%; mean days in treatment with adrenergic agonists ranged from 21% 
to 70%; SMD 0.92, 95% CI 0.57 to 1.27; N=558; studies=5; moderate quality) and were more likely to complete withdrawal treatment (RR 1.59, 95% CI 1.23 to 
2.06; N=1264; studies=12; moderate quality).1  The authors did not report absolute risk reduction for these outcomes. There was no significant difference 
between buprenorphine and alpha2-adrenergic agonists in terms of the number of participants experiencing adverse effects.1   
 
Canadian Agency for Drugs and Technologies in Health: Buprenorphine Formulations: A Review of Comparative Clinical Effectiveness 
In 2017 CADTH published a rapid response report to evaluate the comparative effectiveness of monotherapy buprenorphine and buprenorphine-naloxone 
formulations (e.g., sublingual films, sublingual tablets, implants,) for treatment of OUD.3 The review focused on evaluating the comparative evidence for 
different buprenorphine formulations published from 2012 through June 2017, which is quite sparse.3 Five RCTs and 3 observational, retrospective cohort 
analyses were identified for the CADTH publication. Of the 5 RCTs which met inclusion criteria, all but two were industry-sponsored and there were limitations 
with respect to study design (e.g., non-inferiority, open-label), clinically relevant outcomes and treatment duration.3 No systematic reviews comparing the 
various buprenorphine formulations were identified.3 There were no Canadian or American clinical practice guidelines identified to specifically compare and 
evaluate different formulations of buprenorphine for OUD.3  
 
In two of the RCTs, patients were randomized to receive either the rapidly dissolving buprenorphine-naloxone sublingual tablet for the entire trial or 
buprenorphine sublingual tablets for 2 days followed by buprenorphine-naloxone film for the remainder of the trial.3 The treatment duration in these RCTs 
ranged from 22 days to 29 days.3 One additional RCT conducted over 31 days compared buprenorphine-naloxone film to the buprenorphine-naloxone sublingual 
tablet.3 In 2 RCTs the intervention was four buprenorphine implants compared to placebo and evaluated over 24 to 26 weeks.3 However, open-label sublingual 
buprenorphine-naloxone or buprenorphine was available as a rescue medication to all included patients.30 The addition of open-label rescue medication 
(buprenorphine or buprenorphine-naloxone) may have confounded the assessment of the efficacy of the implants.3   
 
All the buprenorphine formulations examined in the selected studies showed a similar clinical response in patients with opioid use disorder, with significantly 
higher rates of abuse, misuse and diversion found in sublingual buprenorphine-naloxone tablet formulations.3 The use of buprenorphine implants was 
associated with high rates of treatment retention.3 The rates of adverse effects were low among buprenorphine formulations with no significant differences 
observed.3 The findings indicate that the use of newer available buprenorphine formulations may be safe to use in this population, but the included trials were 
relatively short in duration and may have been underpowered to detect rarer adverse effects.3 Larger studies with longer treatment durations are required to 
better understand the efficacy and  safety profiles of these newer formulations.3 Conclusions on the best practices regarding the use of buprenorphine 
formulations for patients with opioid use disorder cannot be drawn as no relevant systematic reviews or evidence-based guidelines which consider all available 
evidence were identified by the CADTH authors.3  
 
New Guidelines: 
Canadian Research Initiative in Substance Misuse: Management of Opioid Use Disorders: A National Clinical Practice Guideline. 
The Canadian Research Initiative in Substance Misuse (CRISM) was funded by the Canadian Institute of Health Research (CIHR) to develop a national clinical 
practice guideline on management of OUD.5 Four interdisciplinary regional networks identified relevant experts and stakeholders to participate on the 
 43-member review committee. The guideline research and development was entirely funded through the CIHR-funded CRISM network without pharmaceutical 
industry support.5 No current or ongoing direct competing interests were disclosed by the 43 members of the review committee or the four CRISM principal 
investigators on screening for participation in the review committee.5  A structured literature review approach was used to develop recommendations using the 
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Grading of Recommendations Assessment, Development and Evaluation (GRADE) tool.5  Using the AGREE-II instrument, the guidelines were appraised has 
having high methodological quality.8 Key recommendations for first and second-line OUD treatments in adults based on high quality evidence include: 

o While shown to be essentially as efficacious as methadone in clinical trials, buprenorphine–naloxone has several safety advantages over methadone
including a reduced risk of fatal overdose because of its lower potential for respiratory depression.5 Given the superior safety profile of
buprenorphine–naloxone and its potential for flexible take-home dosing in comparison to other opioid agonist medications, initiate opioid agonist
treatment (with buprenorphine–naloxone whenever feasible), to reduce the risk of toxicity, morbidity and death, and to facilitate safer take-home
dosing (strong recommendation).5

o For individuals responding poorly to buprenorphine–naloxone, consider transition to methadone treatment (strong recommendation).5

o Initiate opioid agonist treatment with methadone when treatment with buprenorphine–naloxone is not the preferred option such as those
individuals with a high opioid tolerance, severe opioid withdrawal symptoms or those requiring supervised administration due to poor adherence
(strong recommendation).5

The recommendation for use of oral naltrexone as an adjunct medication in treating OUD is a weak recommendation based on low quality evidence.5 
Recommendations for the role of extended release naltrexone injection in treating OUD are not included in these guidelines because this medication is not 
widely available in Canada.5 Best practices for treating specific populations, including adolescents and young adults, the elderly, individuals living with 
concurrent chronic pain, incarcerated individuals, and indigenous populations are not addressed in these guidelines. Additionally, the publication offers a brief 
overview of the available evidence specifically related to OUD treatment in pregnant women; however, it emphasizes the importance of specialist referral and 
further research and training in this area.5  

New Formulations or Indications: 
1.The FDA approved buprenorphine extended-release injection (Sublocade™) in November 2017 to treat patients with moderate-to-severe OUD who have first
received treatment with transmucosal buprenorphine for at least 7 days.6 The application for this formulation was given priority review and approved through
the FDA’s fast track process, which is designed to expedite the review of drugs that fill an unmet medical need.  Buprenorphine extended-release injection is a
100 or 300 mg subcutaneous injection administered once a month by a HCP.6 The safety and efficacy of extended-release buprenorphine were evaluated in two
clinical studies (one randomized, placebo-controlled clinical trial and one open-label clinical trial) of 848 adults with a diagnosis of moderate-to-severe OUD who
began treatment with buprenorphine/naloxone sublingual film.6 Response to therapy was measured by urine drug screening and self-reporting of illicit opioid
use during the six-month treatment period. Results indicated that buprenorphine-treated patients had more weeks without positive urine tests or self-reports of
opioid use, and a higher proportion of patients had no evidence of illicit opioid use throughout the treatment period, compared to the placebo group.6 The most
common side effects from treatment with extended-release buprenorphine injection include constipation, nausea, vomiting, headache, drowsiness, injection
site pain, pruritus at the injection site and abnormal liver function tests.6 The safety and efficacy of extended-release buprenorphine have not been established
in children or adolescents less than 17 years of age or adults over the age of 65 years.6

Sublocade™ has a boxed warning regarding the risks of intravenous self-administration.6 If the product were to be administered intravenously rather than 
subcutaneously, the solid mass the drug is contained within could cause occlusion, tissue damage or embolus.6 Sublocade™ must be prescribed and dispensed as 
part of a Risk Evaluation and Mitigation Strategy (REMS) to ensure that the product is not distributed directly to patients.6 Sublocade will be provided to HCPs 
through a restricted program, administered only by HCPs in a health care setting, and will require health care settings and pharmacies that dispense Sublocade™ 
to complete an enrollment form attesting that they have procedures in place to ensure that Sublocade™ is dispensed only to HCPs and not directly to patients.6 
The FDA is requiring postmarketing studies to assess which patients would benefit from a higher Sublocade™ dosing regimen, to determine whether extended-
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release buprenorphine can be safely initiated without a dose stabilization period of sublingual buprenorphine, to assess the feasibility of administering the 
extended-release injection at a longer inter-dose interval than once-monthly, and to determine a process for transitioning patients with long-term stability on a 
transmucosal buprenorphine to a monthly dose of extended-release buprenorphine without the use of a higher dose (300mg) for the first two months of 
treatment.  

 
2. In April 2017, Bunavail® (buprenorphine and naloxone) buccal film received expanded approval to use this product during the induction phase of treatment 
for patients dependent on heroin or short-acting opioid products.7  For patients dependent on methadone or long-acting opioid products, combination therapy 
with buprenorphine and naloxone has not been adequately studied.7 For this reason, buprenorphine monotherapy is recommended in patients taking long-
acting opioids starting treatment for OUD.7 The previous indication for Bunavail® only addressed administration during the maintenance phase of OUD 
treatment.7 
 
New FDA Safety Alerts: 
Table 2. Description of New FDA Safety Alerts31 

Generic Name  Month / Year 
of Change 

Location of Change (Boxed 
Warning, Warnings, CI) 

Addition or Change and Mitigation Principles (if applicable) 

Buprenorphine 
(all products) 

2/2018 Warnings and Precautions Concomitant use of buprenorphine and benzodiazepines or other CNS depressants increases 
the risk of adverse reactions including overdose and death. As a routine part of orientation 
to buprenorphine treatment, educate patients about the risks of concomitant use of 
benzodiazepines, sedatives, opioid analgesics, and alcohol. 

Methadone 
(all products) 

2/2018 Warnings and Precautions Concomitant use of methadone and benzodiazepines or other CNS depressants increases the 
risk of adverse reactions including overdose and death. Reserve concomitant prescribing of 
benzodiazepines or other CNS depressants in patients in methadone treatment to those for 
whom alternatives to benzodiazepines or other CNS depressants are inadequate. Follow 
patients for signs and symptoms of respiratory depression and sedation. If the patient is 
visibly sedated, evaluate the cause of sedation and consider delaying or omitting daily 
methadone dosing. 

 
Randomized Controlled Trials: 
A total of 141 citations were manually reviewed from the initial literature search.  After further review, 140 citations were excluded because of wrong study 
design (eg, observational), comparator (eg, no control or placebo-controlled), or outcome studied (eg, non-clinical). The remaining 1 trial is summarized in Table 
3 below. The full abstract is included in Appendix 2.  
 
Table 3. Description of Randomized Comparative Clinical Trials. 

Study Comparison Population Primary Outcome Results 
Law et al4 1.Buprenorphine/naloxone 

4mg/1mg 
Vs. 

80 opiate-
dependent 
subjects 

Compare efficacy of 1 vs 2 on opiate 
withdrawal symptoms as assessed via the 
OWS during detoxification phase 

Mean OWS 
1. 16.7 
2. 14.0 
Mean Difference: 2.7 
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2.Methadone 30
mg/lofexidine PRN

95% CI 3.0 to 8.3 
p=0.01 

Abbreviations: CI = Confidence Interval; OWS = Opiate Withdrawal Scale; PRN = as needed 

NEW DRUG EVALUATION: Lofexidine (Lucemyra™) 
Lofexidine, a centrally acting alpha2-adrenergic receptor agonist, is structurally and pharmacologically similar to clonidine.10 A new drug application submitted to 
the FDA in 1983 for use of lofexidine in hypertension did not receive approval due to lack of efficacy.29 However, in 1992 Britannia began marketing lofexidine in 
the United Kingdom under the trade name Britlofex™ for the treatment of symptoms in patients undergoing opioid detoxification.29  In May 2018, lofexidine 
(Lucemyra™) received FDA approval for short-term (up to 14 days) mitigation of severe opioid withdrawal symptoms in adults to facilitate abrupt opioid 
discontinuation.10 Lofexidine reduces the release of norepinephrine and decreases sympathetic tone, which lessens the symptoms of withdrawal.10 Lofexidine  
may not completely prevent withdrawal symptoms and is not a treatment for OUD as a single agent, but can be used as part of a broader, long-term treatment 
plan for managing OUD.10 See Appendix 4 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation 
Mitigation Strategies (if applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug 
interactions and use in specific populations. 

Clinical Efficacy: 
The FDA approval of lofexidine was based primarily on efficacy and safety evidence from 2 inpatient phase 3 clinical trials. Study 3003 and Study 3002 were 
completed in a total of 866 patients with opioid addiction. Only the results of Trial 3002 have been published; information about Trial 3003 was accessed at 
clinicaltrials.gov (http://clinicaltrials.gov/ct2/show/NCT01863186) and the FDA website.29  

Study 3002 was an inpatient, randomized, multicenter, double-blind, placebo-controlled study conducted at 15 U.S. sites in 264 patients meeting DSM-IV criteria 
for opioid dependence who were physically dependent on short-acting opioids (e.g., heroin, hydrocodone, or oxycodone).9 Subjects were randomized 1:1 to 
receive lofexidine 2.88 mg/day (n=134) or placebo tablets (n=130) for 5 days, followed by an additional 2 days of treatment with placebo prior to discharge on 
Day 8.9 Most participants were white males (average age 37 years); 60% reported intravenous opioid use, the most common being heroin.9 Patients also had 
access to a variety of support medications for withdrawal symptoms including guaifenesin, an antacid combination, dioctyl sodium sulfosuccinate, psyllium 
hydrocolloid, bismuth sulfate, zolpidem, acetaminophen, and nicotine replacement therapy. Placebo-treated subjects used more of each concomitant support 
medication than lofexidine-treated subjects.9 Overall, 37% of participants allocated to lofexidine and 27% allocated to placebo completed the 8-day treatment 
course; the overall retention rate was 32.2%.9 The primary reason for study withdrawal was subject request (35% vs. 40%; lofexidine vs. placebo) and lack of 
efficacy (13% vs. 28%; lofexidine vs. placebo).9 The higher incidence of discontinuations in the placebo group due to lack of efficacy is consistent with lofexidine 
having a treatment effect on withdrawal symptoms.29  

The co-primary efficacy endpoints in Study 3002 were mean SOWS-Gossop total score on day 3 of treatment and time to study dropout.  Day 3 was chosen to be 
at or near the anticipated peak of withdrawal as per FDA recommendation.9 The SOWS-Gossop assessment is a 10 item, patient-reported outcome instrument. 
Each item represents a symptom and is evaluated on a scale ranging from a total score of 0 (no symptoms) to 30 (severe symptoms).27 A higher score indicates a 
greater withdrawal symptom severity. Studies indicate that a change score of 2–4 points on the SOWS-Gossop scale is clinically meaningful improvement.28 For 
this trial, the investigators assumed a minimal clinically significant difference of 5 points.9 The mean SOWS-Gossop scores on day 3 were 8.67 and 6.32 for 
placebo and lofexidine, respectively, which demonstrated a statistically significant difference between the 2 arms (LSMD = -2.24, 95% CI -3.88 to -0.6; p=0.009).29 
However, this assessment did not meet the pre-specified clinical significance of a 5 point difference. Time-to-dropout was chosen as a global assessment of 
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efficacy (i.e. treatment retention) by the investigators.9 Each study day was divided into four 6 hour time quadrants (i.e., 6am–12pm; 12pm–6pm; 6pm–12am; 
and, 12am–6am) and time-to-dropout was measured as the number of 6 hour time quadrants until withdrawal or completion of the 5-day treatment phase.9 
Early termination was statistically higher in the placebo group compared to lofexidine as assessed by the mean number of time quadrants (6.4 vs. 6.9 
respectively; p=0.0034).9 However, the calculated difference was 0.5 time quadrants, or 3 hours, which is not a clinically significant difference in time to 
withdrawal. 
 
Secondary endpoints included mean SOWS-GOSSOP scores for Days 1 through 5 and the proportion of patients that completed 5 days of treatment. The 
estimated treatment effect on average SOWS-Gossop scores from Day 1 through Day 5 also showed a significant difference between lofexidine and placebo. The 
overall mean SOWS-Gossop score from Day 1 through Day 5 for placebo was 10.64 compared to 8.31 for lofexidine (LSMD -2.33; 95% CI -3.42 to -1.25; 
p<0.001).29 Although this difference was statistically significant, it did not meet the minimal clinical difference of a change in 5 points on the SOWS-Gossop scale. 

The proportion of 5-day treatment completers was significantly higher in the patients receiving lofexidine (49%) compared with patients receiving placebo 
(33%), p=0.009; number needed to treat (NNT) = 7.9 Early termination of treatment was significantly more common in the placebo group compared to lofexidine 
(61% vs. 44% of subjects, respectively).9  Missing data was estimated using a multiple imputation technique.    
 
Unpublished Trial 
Study 3003 was a dose-response study conducted in 602 patients meeting DSM-IV criteria for opioid dependence who were physically dependent on short-
acting opioids (e.g., heroin, hydrocodone, or oxycodone) at 18 U.S. sites.29 Part 1 of the study was an inpatient, double-blind study in which subjects were 
randomized 3:3:2 to lofexidine 2.16 mg/day (n=229), lofexidine 2.88 mg/day (n=222) or placebo (n=151) for 7 days.29 Most of the participants were white males 
(average age 35 years), primarily dependent on heroin. Patients also had access to a variety of support medications for withdrawal symptoms similar to Study 
3002.  Overall, placebo-treated subjects used more concomitant medications than lofexidine-treated subjects.29  A total of 225 participants (37.3%) completed 
the double-blind phase of the study. The reason most patients in the placebo arm withdrew from the study was due to lack of efficacy. Patients who withdrew 
from the lofexidine arms reported lack of efficacy or an adverse effect related to the study medication. Part 2 of this study enrolled patients who completed the 
first 7 days of treatment into an open-label, variable lofexidine dose trial for an additional 7 days in either an inpatient or outpatient setting as determined by 
the investigator and the patient.29 A total of 83 participants (13.8%) enrolled in the second open-label phase of the study and 70 (84.3%) of those subjects 
completed the open-label phase.29 
 
The primary efficacy endpoints in Trial 3003 were the mean SOWS-Gossop total score on day 1 through 7 of treatment and the proportion of patients that 
completed 7 days of treatment.29 The mean SOWS-Gossop scores for days 1 through 7 were 5.23, 4.07, and 3.8 for placebo, lofexidine 2.16 mg and lofexidine 
2.88 mg, respectively.29 The LSMD from placebo and lofexidine 2.16 mg was -0.21 (95% CI -0.37 to -0.04; p = 0.009) and the LSMD from placebo and lofexidine 
2.88 was -0.26 (95% CI -0.44 to -0.09; p = 0.003).29 The change in SOWS-Gossop scores between placebo and lofexidine was statistically significant for both 
dosing regimens of lofexidine. There was no significant difference observed between the two doses of lofexidine.29 The proportion of 7-day treatment 
completers was significantly higher for both lofexidine arms compared to placebo. Twenty-eight percent of patients receiving placebo completed 7 day 
treatment compared to 42% of patients receiving lofexidine 2.16 mg (Odds Ratio (OR) 1.85; 95% CI 1.18 to 2.88; p=0.007) and 40% of patients receiving 
lofexidine 2.88 mg (OR 1.71; 955 CI 1.09 to 2.67; p=0.019).29 There was no significant difference between the two doses of lofexidine in 7 day completion rates.29 
 
Trial Limitations:  
The published trial has a number of limitations which reduced the assessment of study quality to poor. The co-primary endpoints in the published trial showed a 
statistical difference in reducing withdrawal symptoms and time-to-dropout as measured in 6 hour time intervals. However, the clinical significance of the 
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change in SOWS-Gossop score did not meet the minimal clinically significant difference of 5 points. The time to study dropout revealed a difference of 3 hours 
which is not a clinically significant difference in time to withdrawal. Furthermore, there was substantial attrition (63-73%) from this trial due to patients 
requesting to withdraw from study either due to withdrawal symptoms or for reasons unrelated to withdrawal symptoms.  Missing data were estimated using a 
multiple imputation technique. Conflict of interest for study authors was disclosed and 50% of the authors are either an employee or a consultant for US 
WorldMeds. 
 
Since the data from Trial 3003 is unpublished, the methodological quality of the trial cannot be fully assessed. Both trials limited enrollment to subjects acutely 
withdrawing from heroin and short-acting prescription opioids. The efficacy of lofexidine in patients undergoing a taper of opioids or patients discontinuing long-
acting opioids has not been evaluated. Furthermore, there are not adequate data to assess the risks of lofexidine beyond 7 days of consecutive use. For this 
reason, the FDA recommends a postmarketing study of lofexidine in patients discontinuing opioids using a slow taper dosing regimen beyond 7 days. Finally, no 
comparative data of lofexidine to other treatment options such as clonidine are available.  
 
Clinical Safety: 
In clinical trials the most commonly reported adverse reactions with lofexidine were orthostatic hypotension, bradycardia, hypotension, dizziness, somnolence, 
sedation, and dry mouth.10 Upon cessation of treatment with lofexidine, subjects were observed to experience rebound blood pressure elevations. These 
observed risks are consistent with the known effects of alpha-2 adrenergic agonists.29 Table 4 presents the incidence of adverse events that occurred in 10% or 
greater of patients treated with lofexidine and for which the incidence in patients treated with lofexidine was greater than in patients treated with placebo.  
Rates of serious and severe adverse effects requiring treatment discontinuation were relatively low. The incidence of treatment emergent adverse effects is 
outlined in Table 5. 
 
Table 4 : Adverse Reactions Reported by ≥ 10% of Lofexidine-Treated Patients and More Frequently than Placebo10 

Adverse Reaction Lofexidine 2.16 mg/day, % 
(n=229) 

Lofexidine 2.88 mg/day, % 
(n=222) 

Placebo, %  
(n=151) 

Insomnia 51 55 48 

Orthostatic Hypotension 29 42 5 

Bradycardia 24 32 5 

Hypotension 30 30 1 

Dizziness 19 23 3 

Somnolence 11 13 5 

Sedation 13 12 5 

Dry Mouth 10 11 0 

 
Table 5: Treatment Emergent Adverse Effects observed in clinical trials of lofexidine compared to placebo10 

Treatment Emergent Adverse Effect (TEAE) Lofexidine 2.16 mg/day, % 
(n=229) 

Lofexidine 2.88 mg/day, % 
(n=222) 

Placebo, % 
 (n=151) 

TEAE related to opioid withdrawal 79 80 85 

TEAE not related to opioid withdrawal 77 79 40 

TEAE leading to study discontinuation 19 25 29 

Serious TEAE 0 2 1 
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Severe  TEAE 4 8 7 

Deaths 0 0.5 0 

 
The approved label for lofexidine contains a warning about the risk of QT prolongation associated with lofexidine administration.10 The observed increase in QT 
interval in the studies conducted by the manufacturer does not suggest that the effect is clinically significant and did not appear to be dose-related.29 However, 
there is a publication in the literature that reports that three subjects had clinically significant QT prolongation while receiving concurrent lofexidine and 
methadone.29 In addition, there is one postmarketing case of torsade de pointes in a patient that was receiving lofexidine.29 Overall, the concern for QT 
prolongation with lofexidine appears to be mainly limited to settings in which it would be co-administered with other medications that lead to QT prolongation 
(e.g., methadone).29 
 
Look-alike / Sound-alike Error Risk Potential: Nothing reported 
 
Comparative Endpoints: 

 
Table 5. Pharmacology and Pharmacokinetic Properties. 

Parameter 

Mechanism of Action Alpha-2 adrenergic agonist 

Oral Bioavailability 72% oral absorption: peak plasma levels observed 3-5 hour after administration 

Distribution and 
Protein Binding Mean volume of distribution = 480 liters; plasma protein binding = 55% 

Elimination 
Approximately 93.5% of the dose was recovered in urine post-dose. Renal elimination of unchanged drug accounts for approximately 
15% to 20% of the administered dose. 

Half-Life 12 hours 

Metabolism Primarily metabolized by CYP2D6 and to a lesser extent by CYP1A2 and CYP2C19 

 
 
 
 
 

Clinically Meaningful Endpoints:   
1) Reduction of opioid withdrawal symptoms 
2) Completion of detoxification program 
3) Serious adverse events 
4) Study withdrawal due to an adverse event 
5)Long term abstinence 
6)Quality of life 
 

Primary Study Endpoint:    
1) Reduction of opioid withdrawal symptoms as assessed by SOWS-

Gossop score on Day 3 of therapy 
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Table 6. Comparative Evidence Table. 
Ref./ 
Study 
Design 

Drug 
Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/ 
NNT 

Safety Outcomes ARR/
NNH 

Risk of Bias/ 
Applicability 

1.Study 
3002 
Gorodetzky, 
et al9 
 
DB, PC, MC, 
PG 
 
N = 264 
 
Three 
phases of 
treatment 
over 8 days: 
1.Screening 
phase as an 
outpatient  
days -7 to -1 
2. Inpatient 
treatment 
phase on 
days 1-5 
3.Post-
treatment 
inpatient 
phase on 
days 6-7 
 
15 sites in 
the United 
States from 
2006-2007 
 
 

1. Lofexidine 
2.88 mg/day 
(0.72 mg PO 
QID) on days 1-
5, followed by 
placebo (4 
tablets) on days 
6-7  
 
2. Placebo (4 
tablets) PO QID 
on days 1-5, 
followed by 
placebo (4 
tablets) PO QID 
on day 6-7 
 
(Lofexidine 
supplied as 
0.18mg tablets) 

Demographics: 
-Mean age: 37 yo 
-Gender: 76% male 
-Ethnicity: 
 White - 53% 
 Black – 24% 
 Hispanic – 23% 
-Primary Opioid Use:  
Heroin – 62% 
Oxycodone – 21% 
Hydrocodone – 15% 
 
Key Inclusion Criteria: 
-Age ≥18 yo 
-Opioid dependent according to 
DSM-IV criteria 
-Use of heroin, morphine or any 
opioid with a similar half-life for 
≥21 of the past 30 days 
-OOWS score ≥2 at baseline 
-Positive urine toxicology screen 
for opiates and negative for 
methadone and buprenorphine 
 
Key Exclusion Criteria: 
-Serious medical or psychiatric 
illness (seizures, insulin-
dependent diabetes, hepatic or 
renal disease) 
-Self reported AIDS, active 
tuberculosis, or active syphilis 
-Dependence on any 
psychoactive substance 
-Abnormal cardiovascular exam 
(prolonged QT, hypertension, 
hypotension, bradycardia, 
history of MI) 
-Use of methadone or 
buprenorphine within 14 days 
-Use of psychotropics, 
analgesics, anticonvulsants, 
anti-hypertensives, anti-

ITT: 
1.134 
2.130 
 
PP: 
1.50 (37%) 
2.35 (27%) 
 
Attrition: 
1.84 (63%) 
2.95 (73%) 
 

Primary Endpoint: 
Mean SOWS-Gossop 
total score, day 3 
 
1.6.32 
2.8.67 
LSMD = -2.24 
95% CI -3.88 to -0.60 
p=0.009 
 
Mean time to 
Dropout (Number of 
6 hour time 
quadrants) 
1. 6.9 
2. 6.4 
p = 0.0034 
95% CI NR 
 
Secondary 
Endpoints: 
SOWS-Gossop score 
from Day 1 through 
Day 5 
1.8.31 
2.10.64 
LSMD -2.33 
95% CI -3.42 to -1.25 
p < 0.001 
 
Number of treatment 
completers on Day 5 
1.66 (49%) 
2. 43 (33%) 
p=0.009  
95% CI NR 

 
 
 
 
NA 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
NNT = 7 

Outcome: 
 
Any TEAE 
1.97% 
2.94% 
p=0.25 
 
Severe TEAE 
1.23% 
2.29% 
p value NR 
 
Study Withdrawal 
due to TEAE 
1.4% 
2.5% 
p value NR 
 
Insomnia 
1.44% 
2.42% 
p=0.80 
 
Hypotension 
1.25% 
2.1% 
p<0.01 
 
 
Dizziness 
1. 22% 
2.7% 
p<0.01 
 
Bradycardia 
1.10% 
2.2%  
p<0.01 
 
95% CI NR for all 
outcomes 
 

 
 
 
 
 
NS 
 
 
 
NA 
 
 
 
 
NA 
 
 
 
 
NS 
 
 
 
 
 
24/5 
 
 
 
 
15/7 
 
 
 
 
8/13 
 
 
 
 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Patients randomized by 
centralized ITTRS. Patients were allocated in a 1:1 
ratio. Demographics similar between groups at 
baseline. 
Performance Bias: Unclear. Placebo and lofexidine 
matched to maintain blinding. Study protocol not 
available in supplemental materials for assessment. 
Not clear if protocol was followed at all 15 sites. 
Detection Bias: Low. Quadruple blinded: participant, 
care provider, investigator, and outcomes assessor. 
Attrition Bias: High. High attrition rate (63-73%) due 
to patient request to withdraw from study. Missing 
data estimated using a multiple imputation 
technique 
Reporting Bias: Unclear. Study protocol not available 
in supplemental materials for assessment of 
outcome reporting. 
Other Bias: Study conducted by US WorldMeds, 
NIDA, and Department of Veterans Affairs. US 
WorldMeds funded the study, participated in study 
design, monitoring of study sites, administration of 
trial, writing the report and submission for 
publication. Conflict of interest for study authors 
disclosed. 50% of the authors are either an 
employee or a consultant for US WorldMeds. 
 
Applicability: 
Patient: High proportion of young adult, 
White males dependent on short acting opioids in 
acute withdrawal in an inpatient setting. Cannot 
extrapolate results to patients on long acting opioids 
or tapered withdrawal in an outpatient setting. 
Intervention: Used the higher dose of lofexidine as 
this trial was completed prior to dose-ranging trial. 
Comparator: Placebo used as comparator. May have 
been more helpful to compare lofexidine to 
clonidine. 
Outcomes: SOWS-Gossop score validated in other 
clinical trials. Minimal clinical difference defined as 5 
points by the investigators. Time to dropout a co-
primary endpoint. Double blind component of trial 
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arrhythmics, antitretroviral, or 
cholesterol lowering agents 
within 4 weeks prior to study 
enrollment 

 
 
  

only conducted over 5 days, limiting assessment of 
risks of therapy over 14 days. 
Setting: 15 U.S. sites 
 

Abbreviations : AIDS = Acquired Immune Deficiency Syndrome;  ARR = absolute risk reduction; CI = confidence interval; COI = conflict of interest; DB = double blind; DSM-IV = Diagnostic and Statistical 
Manual for Mental Disorders Fourth Edition; ITT = intention to treat; ITTRS = interactive touch tone randomization system; LSMD  = Least Squares Mean Difference;  MC = multi-center; MI = myocardial 
infarction; mITT = modified intention to treat; N = number of subjects; NA = not applicable; NIDA = National Institute on Drug Abuse; NNH = number needed to harm; NNT = number needed to treat; NR = 
not reported; OOWS = Objective Opiate Withdrawal Scale; PBO = placebo; PC = placebo controlled; PG = parallel group; PO = oral; PP = per protocol; QID = four times a day; SOWS = short opiate 
withdrawal scale; TEAE = treatment emergent adverse event; YO = years old 
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Appendix 1: Current Preferred Drug List 
 
Route Form Brand Generic PDL 
ORAL TABLET DR ACAMPROSATE CALCIUM ACAMPROSATE CALCIUM Y 

INTRAMUSC SUS ER REC VIVITROL NALTREXONE MICROSPHERES Y 

SUBLINGUAL TAB SUBL BUPRENORPHINE-NALOXONE BUPRENORPHINE HCL/NALOXONE HCL Y 

SUBLINGUAL FILM SUBOXONE BUPRENORPHINE HCL/NALOXONE HCL Y 

SUBLINGUAL TAB SUBL ZUBSOLV BUPRENORPHINE HCL/NALOXONE HCL Y 

ORAL TABLET NALTREXONE HCL NALTREXONE HCL Y 

ORAL TABLET ANTABUSE DISULFIRAM N 

ORAL TABLET DISULFIRAM DISULFIRAM N 

SUBLINGUAL TAB SUBL BUPRENORPHINE HCL BUPRENORPHINE HCL N 

BUCCAL FILM BUNAVAIL BUPRENORPHINE HCL/NALOXONE HCL N 

SQ SOLER SYR SUBLOCADE BUPRENORPHINE N 

IMPLANT IMPLANT PROBUPHINE BUPRENORPHINE HCL  
  ORAL                 TABLET              LUCEMRYA                                      LOFEXIDINE 
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Appendix 2: Abstracts of Comparative Clinical Trials 
 
Law FD, Diaper AM, Melichar JK, Coulton S, Nutt DJ, Myles JS. Buprenorphine/naloxone versus methadone and lofexidine in community stabilisation and 
detoxification: A randomised controlled trial of low dose short-term opiate-dependent individuals. Journal of Psychopharmacology. 2017; 31(8):1046-1055. 
 
Buprenorphine/naloxone, methadone and lofexidine are medications with utility in the treatment of opiate withdrawal. We report the first randomised 
controlled trial to compare the effects of these two medications on withdrawal symptoms and outcome during opiate induction/stabilisation and 
detoxification. A double-blind randomised controlled trial was conducted in an outpatient satellite clinic of a specialist drug service. Eighty opiate 
dependent individuals meeting DSM-IV criteria for opiate dependence, using ⩽ ½ g heroin smoked/chased or ¼ g heroin injected or ⩽ 30mg 
methadone, with ⩽ 3 years of opioid dependency, underwent a short-term opiate treatment programme involving induction/stabilisation on methadone 
30mg or buprenorphine/naloxone 4mg/1mg, followed by detoxification (where the methadone group was assisted by lofexidine). The main outcome 
measures were urine drug screens for opiates and withdrawal and craving questionnaires. There were no overall differences in positive urine drug 
screens and drop-outs during any phase of the study. During induction/stabilisation, withdrawal symptoms subsided more slowly for buprenorphine/ 
naloxone than for methadone, and craving was significantly higher in the buprenorphine/naloxone group (p<0.05, 95% confidence interval –3.5, 
–0.38). During detoxification, withdrawal symptoms were significantly greater and the peak of withdrawal was earlier for the methadone/lofexidine 
group than the buprenorphine/naloxone group (p<0.01, 95% confidence interval 3.0, 8.3). Methadone/lofexidine and buprenorphine/naloxone had 
comparable outcomes during rapid outpatient stabilisation and detoxification in low dose opiate users. 
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Appendix 3: Medline Search Strategy 
 
 
Ovid MEDLINE(R) without Revisions 1996 to July Week 5 2018 
1 exp Buprenorphine/       4617      
2 exp Buprenorphine, Naloxone Drug Combination    211 
3 exp Naltrexone/       7426 
4 exp Prescription Drug Misuse      1314 
5 exp Opioid-Related Disorders     23081 
6 Substance-Related Disorders                                88730 
7 1 ore 2 or 3       11870 
8 4 or 5 or 6                  110018 
9 7 and 8                       3205 
10 limit 5 to (English language and humans and yr="2016 ‐Current" and (clinical trial, all or clinical trial or comparative study or controlled clinical trial or 
meta-analysis or multicenter study or practice guideline or pragmatic clinical trial or randomized controlled trial or systematic reviews)) 123 
11 Lofexidine.mp      164 
 
 
Ovid MEDLINE(R) without Revisions 1996 to July Week 5 2018 
1 acamprosate.mp.       740 
2 exp Disulfiram/                  3345 
3 exp Naltrexone/                  7426 
4 exp Alcoholism/                72196 
5 exp Substance‐Related Disorders/                         259680 
6 exp Alcohol Deterrents/                 4240 
7 1 or 2                   3983 
8 4 or 5 or 6                                                                                        261830 
9 7 and 8                   3901 
10 limit 9 to (English language and humans and yr="2016 ‐Current" and (clinical trial, all or clinical trial or comparative study or controlled clinical trial or 
meta-analysis or multicenter study or practice guideline or pragmatic clinical trial or randomized controlled trial or systematic reviews)) 18 
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Appendix 4: Highlights of Prescribing Information 
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Appendix 5: Proposed Prior Authorization Criteria for Lofexidine Tablets 

Lofexidine 
Goal(s): 
 Encourage use of substance use disorder medications on the Preferred Drug List.

 Restrict use of lofexidine under this PA to ensure medically appropriate use of lofexidine based on FDA-approved indications.

Length of Authorization: 
 Up to 14 days

Requires PA:
 Lofexidine 0.18mg tablets

Covered Alternatives: 
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is this an FDA approved indication? (Mitigation of
opioid withdrawal symptoms to facilitate abrupt opioid
discontinuation in adults)

Yes: Go to #3 No: Pass to RPh. Deny;
medical appropriateness 

3. Will the prescriber consider a change to a preferred
product?

Message: 

 Preferred products do not require a PA. Preferred
products are evidence-based reviewed for comparative
effectiveness and safety by the Oregon Pharmacy &
Therapeutics Committee.

Yes: Inform prescriber of
covered alternatives in class. 

No: Approve for up to 14 days
of total therapy. 

Note: FDA approved indication 
is for up to 14 days of therapy 
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P&T/DUR Review: 11/18 (DM)  
Implementation: TBD 
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Appendix 6: Prior Authorization Criteria 
 

Buprenorphine and Buprenorphine/Naloxone 
 
Goals: 
 Encourage use of buprenorphine products on the Preferred Drug List. 

 Restrict use of buprenorphine products under this PA to management of opioid use disorder. 

 Restrict use of oral transmucosal buprenorphine monotherapy products (without naloxone) to pregnant patients or females actively 
trying to conceive.  

 
Length of Authorization: 
 Up to 6 months 
 
Requires PA: 
 Buprenorphine sublingual tablets 

 Suboxone® and generics (buprenorphine/naloxone) film and sublingual tablets that exceed an average daily dose of 24 mg per day 
of buprenorphine 

 Bunavail® (buprenorphine/naloxone buccal film)  

 Zubsolv® (buprenorphine/naloxone sublingual tablets) 

 Probuphine® (buprenorphine subdermal implants) 

 Sublocade™ (buprenorphine extended-release subcutaneous injection) 
 
Covered Alternatives: 
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What Is the diagnosis is being treated and is the 
requested treatment funded by the OHP for that 
condition? 
 
Note: Treatments which appear on an unfunded line of 
the prioritized list are not funded by the OHP 

Yes: Go to #2 No: Pass to RPh. Deny; not funded 
by OHP 
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Approval Criteria 

2. Is the request for renewal of therapy previously 
approved by the FFS system? 

Yes: Go to Renewal Criteria No: Go to #3 

3. Is the prescription for opioid use disorder (opioid 
dependence or addiction)? 
 
 

Yes: Go to #4 No: Pass to RPh. Deny; medical 
appropriateness 

4. Is the patient part of a comprehensive treatment 
program for substance abuse that includes psychosocial 
support system (e.g. individual and group counseling, 
intensive outpatient treatment, recovery support 
services, or 12-step fellowship)? 

Yes: Go to #5 No: Pass to RPh. Deny; medical 
appropriateness.   
 
Buprenorphine therapy must be part 
of a comprehensive treatment 
program that includes psychosocial 
support. 

5. Is the prescriber enrolled in the Oregon Prescription 
Drug Monitoring Program (www.orpdmp.com), and has 
the prescriber verified  evaluated the PDMP at least 
once in the past 6 months, and verified  that the patient 
is not currently has not been prescribed any opioid 
analgesics from other prescribers?         

Yes: Go to #6 No: Pass to RPh. Deny; medical 
appropriateness 

6. Is the requested medication a preferred agent? Yes: Go to #8 No: Go to #7 

7. Will the prescriber switch to a preferred product? 
 

Note: Preferred products are reviewed for comparative 
safety and efficacy by the Oregon Pharmacy and 
Therapeutics Committee. 

Yes: Inform prescriber of 
covered alternatives in class. 

No: Go to #8 

8. Is the request for the buprenorphine implant system 
(Probuphine)? 

Yes: Go to #9 No: Go to #10 
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Approval Criteria 

9. Has the patient been clinically stable on 8 mg daily or 
less of Suboxone or Subutex (or equivalent, see Table 
1) for at least 6 months? 
 
Note: see Table 1 for definition of clinical stability and for 
equivalent dosing of other buprenorphine products.  

Yes: If all criteria in Table 1 
met, approve 4 implants for 6 
months 

No: Pass to RPh. Deny; medical 
appropriateness  

10. Is the request for extended-release subcutaneous 
buprenorphine injection (Sublocade™)? 

Yes: Go to #11 No: Go to # 13 

11. Is the provider registered through the Sublocade™ 
REMS program? 
 

Note: Sublocade carries a boxed warning that stipulates 
healthcare settings and pharmacies that order and 
dispense Sublocade™ must be certified in the Sublocade™ 
REMS program and comply with the REMS requirements 
due to serious harm or death if this product is administered 
intravenously. Prescriber offices that only order Sublocade 
from a certified pharmacy for a specific patient are exempt 
from certification. Further information is available at 

www.SublocadeREMS.com or call 1‐866‐258‐3905. 
 

Yes: Go to #12 No: Pass to RPh. Deny; medical 
appropriateness. 
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Approval Criteria 

12. Has the patient been clinically stable on a transmucosal 
buprenorphine-containing product at a dose of 8 to 24 
buprenorphine per day (or equivalent-see note below) 
for a minimum of 7 days? 

 
      Note: One Suboxone® (buprenorphine and naloxone) 8 
mg/2 mg sublingual tablet provides equivalent 
buprenorphine exposure to one Subutex® (buprenorphine 
HCl) 8 mg sublingual tablet or one Bunavail® 
(buprenorphine and naloxone) 4.2mg/0.7 mg buccal film or 
one Zubsolv® (buprenorphine and naloxone) 5.7 mg/1.4 
mg sublingual tablet 
 

Yes: Approve 300mg once  a 
month for 2 months followed by 
100mg once a month for 6 
months total 
  
Increasing the maintenance 
dose to 300mg once a month 
may be considered for patients 
who tolerate the 100mg dose 
but do not demonstrate a 
satisfactory clinical response 
as evidenced by self-reported 
illicit opioid use or urine drug 
screens positive for illicit opioid 
use. 

No: Pass to RPh. Deny; medical 
appropriateness. 

13. Is the prescription for a transmucosal formulation of 
buprenorphine (film, tablet) with an average daily dose 
of more than 24 mg (e.g., >24 mg/day or >48 mg every 
other day)? 

Yes: Pass to RPh. Deny; 
medical appropriateness 

No: Go to #14 

14. Is the prescribed product a buprenorphine monotherapy 
product (i.e., without naloxone) 

Yes: Go to #15 No: Go to #176 

15. Is the patient pregnant or a female actively trying to 
conceive? 

Yes: Go to #17 No: Go to #16 

16. Does the patient have a contraindication or intolerance 
to buprenorphine/naloxone combination products that 
prevents successful management of opioid use 
disorder? 

Yes: Go to #17 No: Pass to RPh. Deny; medical 
appropriateness 
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Approval Criteria 

17. What is the expected length of treatment? Document length of therapy: ____________ 
Approve for anticipated length of treatment or 6 months, whichever is 
shorter. 

 
Table 1. Criteria for Approved Use of Probuphine (buprenorphine implant).1 

PROBUPHINE implants are only for use in patients who meet ALL of the following criteria: 

 Patients should not be tapered to a lower dose for the sole purpose of transitioning to PROBUPHINE 

 Stable transmucosal buprenorphine dose (of 8 mg per day or less of a sublingual Subutex or Suboxone sublingual tablet or its transmucosal buprenorphine 
product equivalent) for 3 months or longer without any need for supplemental dosing or adjustments: 

o Examples of acceptable daily doses of transmucosal buprenorphine include: 
 Subutex (buprenorphine) sublingual tablet (generic equivalent) 8 mg or less 
 Suboxone (buprenorphine and naloxone) sublingual tablet (generic equivalent) 8 mg/2 mg or less 
 Bunavail (buprenorphine and naloxone) buccal film 4.2 mg/0.7 mg or less 
 Zubsolv (buprenorphine and naloxone) sublingual tablets 5.7 mg/1.4 mg or less 

 
Consider the following factors in determining clinical stability and suitability for PROBUPHINE treatment: 

 no reported illicit opioid use  

 low to no desire/need to use illicit opioids 

 no reports of significant withdrawal symptoms 

 stable living environment 

 participation in a structured activity/job that contributes to the community 

 consistent participation in recommended cognitive behavioral therapy/peer support program 

 stability of living environment 

 participation in a structured activity/job 

Reference: PROBUPHINE (buprenorphine implant for subdermal administration) [Prescribing Information]. Princeton, MJ: Braeburn Pharmaceuticals, Inc., May 
2016. 

 

Renewal Criteria 

1. Has the patient been assessed for the effectiveness of the 
treatment plan and overall progress that warrants continued 
treatment with buprenorphine? 

Yes: Go to # 2. No: Pass to RPh. Deny; 
medical appropriateness 
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Renewal Criteria 

2. Is the prescriber enrolled in the Oregon Prescription Drug 
Monitoring Program (www.orpdmp.com), and has the 
prescriber verified  evaluated the PDMP at least once in the 
past 6 months, and verified  that the patient is not currently 
has not been prescribed any opioid analgesics from other 
prescribers?         

Yes: Go to #3 No: Pass to RPh. Deny; medical 
appropriateness 

3. Does the patient have a contraindication or intolerance to 
buprenorphine/naloxone combination products that 
prevents successful management of opioid use disorder?  

Yes: Go to # 4 No: Pass to RPh. Deny; medical 
appropriateness 

2.4. What is the expected length of treatment? Document length of therapy: ____________ 
Approve for anticipated length of treatment or 6 months, whichever 
is shorter. 
 
 

 
P&T/DUR Review: 11/18 (DM); 1/17; 9/16; 1/15; 9/09; 5/09 

Implementation:   TBD; 4/1/2017; 9/1/13; 1/1/10 
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Policy Evaluation: Substance Use Disorders 
 
Purpose of the Review: 
This goal of this review is to examine the impact of removing prior authorization (PA) requirements for preferred medication assisted therapy (MAT) for 
treatment of opioid use disorder (OUD). 
 
Research Questions:  

1. Has utilization of MAT for OUD increased since removal of PA criteria for preferred MAT products?  
2. Did removal of the PA criteria appear to impact rates of long-term, clinical outcomes for patients with OUD (e.g., opioid overdose, use of naloxone, 

return to opioid use, or concomitant use of MAT and opioids)?  
3. Did off-label use of MAT (e.g., for chronic pain or other substance abuse) change after removal of PA criteria?  
4. Did utilization of psychosocial support systems change after removal of PA criteria? 

 
Conclusions: 

 Utilization of buprenorphine/naloxone and medical claims for MAT continue to increase. After removal of the PA criteria, approximately 83% of patients 
prescribed MAT had an initial paid claim compared to 40% of patients in the year prior to the PA removal. For patients with paid claims, 40% of the 
patients had claims for more than 120 days of continuous therapy in the 6 months following the index event (IE), and about 30% of the population had 
less than 30 days of continuous therapy following their first paid claim. 

 After removal of PA criteria, approximately 93% of patients with a denied IE were prescribed products containing only buprenorphine. In 77% of 
patients, there was a subsequent paid claim for MAT. In the vast majority of patients without a subsequent paid MAT claim, a PA was never requested by 
the provider.  

 Rates of long-term, clinical outcomes were similar before and after removal of the PA criteria.  
o In patients with claims for OUD, paid claims for naloxone have increased from 3.7% to 8.3%.  However, 4% of patients prescribed MAT had a 

subsequent diagnosis of opioid overdose, acute intoxication, or medical claims for naloxone in the 6 months following the index event. More 
than 90% of these patients did not have a subsequent paid pharmacy claim for naloxone. Less than 1% of patients had 2 or more claims for 
naloxone.  

o Overall use of opioids was limited following an initial claim for MAT. After MAT initiation, 90-93% of patients had less than 7 days of opioid 
therapy in the following 6 months. Only 0.7% to 2.2% of patients had more than 30 days of concomitant opioid and MAT use. 

 Off-label use of MAT appears to be limited. Approximately 85% of patients had a diagnosis of OUD based on available diagnoses or presence of medical 
claims for OUD. Rates were similar before and after removal of the PA criteria and upon comparison of patients with paid or denied claims.  

 Utilization of non-pharmacological psychosocial support or enrollment in SUD treatment programs was limited. Only 39-40% of patients had at least one 
claim for non-pharmacological substance use disorder (SUD) services, and approximately 34% of patients had long-term utilization of non-
pharmacological therapy after 3 months of treatment with MAT. 
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Recommendations: 

 No PDL or PA criteria changes recommended based on utilization data.  
 

Background:   
In January 2017, in order to minimize barriers to care and provide increased access to medications for the treatment of opioid use disorder (OUD), the Pharmacy 
and Therapeutics Committee recommended removal of PA criteria for naltrexone extended release injection and preferred buprenorphine/naloxone sublingual 
tablets and film (unless the daily dose of buprenorphine exceeds 24 mg). This recommendation to increase access to treatment for opioid use disorder was part 
of a larger statewide initiative to address inappropriate opioid use and overdose. For example, in 2016 pharmacists in Oregon became legally able to prescribe 
naloxone, and in 2017 training requirements for pharmacists prescribing naloxone were removed in order to increase access to the medication. Similarly, 
starting in late 2016, nurse practitioners and physician assistants could become trained to prescribe and dispense buprenorphine.1 Ongoing efforts also aim to 
increase access to behavioral treatments and provide prescribers guidance on medication assisted therapy (MAT) for treatment of OUD. 
 
Upon removal of this PA criteria, several restrictions regarding use of MAT were removed. Previously, PA criteria had restricted buprenorphine use to diagnoses 
of OUD. Buprenorphine/naloxone is only indicated for OUD, but because it is a partial opioid agonist, it may be prescribed off-label for pain. In addition, with 
removal of the criteria, patients were no longer required to be enrolled in a treatment program which provides counseling and psychosocial support. Available 
literature demonstrates that enrollment in a treatment program has been correlated with better long-term outcomes. Removal of PA criteria would effectively 
increase access to medication treatment for those unable to access other non-pharmacological services, but may also result in less long-term success for 
patients without non-pharmacological support. Third, members were no longer required to fill their medications at a single pharmacy. In order to discourage 
concomitant prescribing with opioids, members receiving treatment for opioid use disorder had previously been required to be locked into a single pharmacy. 
Members who have claims at more than 4 or 5 pharmacies in the past year are still evaluated for the lock-in program, but it is currently unclear if concomitant 
opioid prescribing has increased since removal of the policy. 
 
Current guidelines from the Veterans Administration and Department of Defense primarily recommend utilization of methadone (in the context of a treatment 
program), or buprenorphine/naloxone for patients with OUD (strong recommendation).2 Buprenorphine alone may be considered for patients who are pregnant 
(weak recommendation), and extended-release injectable naloxone is recommended as an option for patients for whom opioid agonist therapy is 
contraindicated, unacceptable, or unavailable, and who have established opioid abstinence for at least 7 days without acute withdrawal symptoms (strong 
recommendation).2 
 
This goal of this review is to examine the impact of removing PA requirements on preferred products for patients prescribed MAT. Products for OUD which are 
non-preferred and continue to require PA include Bunavail® (buprenorphine/naloxone film), Probuphine® (buprenorphine implant), buprenorphine sublingual 
tablets, and Sublocade® (buprenorphine extended-release injection). 
 
Methods:  
This is an observational retrospective analysis which compares utilization of treatments for OUD before removal of the PA criteria from preferred products (the 
control period from 3/1/2016 to 2/28/2017) and after removal of the PA criteria (the experimental period from 3/1/17 to 2/28/18). Drugs for which the PA was 
removed included preferred buprenorphine/naloxone products and injectable naltrexone (Vivitrol®). The patient population included FFS patients with an opioid 
use disorder. Patients were excluded if they had Medicare Part D coverage (identified with benefit packages BMM, MBD, MND, or MED) or if they had limited or 
no Medicaid drug benefit (identified with benefit packages CWM, SMF, SMB). Members were excluded if they were enrolled in Medicaid (based on combined 
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FFS and CCO eligibility) for less than 75% of the time in the year prior to the index event in order to ensure complete medical records for their prior diagnoses. 
Patients were also required to have continuous Medicaid eligibility in the 3 months after the IE to capture more accurate information for subsequent therapy. 
Baseline characteristics were assessed at time of the IE. 
 
The following definitions were used to classify groups of interest: 
 The index event (IE) was defined as the first paid or denied FFS pharmacy claim for MAT. See Table A1 for codes associated with MAT for opioid use 

disorder. Claims for MAT included pharmacy claims for buprenorphine/naloxone, buprenorphine, or naltrexone. Denied claims were defined as claims with 
an error code of 3002 (NDC requires PA), 3000 (units exceed authorized units on PA master file), 4167 (Drug quantity per day limit exceeded), 4026 (day 
supply limit exceeded for covered NDC), or 2603 (Recipient Locked in) and without any of the error codes listed in Table A2. If a patient had a paid and 
denied claim on the same day, the IE was classified as paid. 

 Patients with opioid use disorder were defined as a diagnosis of opioid use disorder within 2 years prior to the index event (IE), medical claims with 
diagnosis indicating an opioid overdose, or medical claims for nonpharmacological alcohol or drug services. See Appendix 1 for medical codes (Table A3 and 
A4) and diagnoses (Table A5) associated with opioid use disorder treatments. 

 Naloxone treatment was defined as any paid claims for drugs in the Opioid Reversal Agents preferred drug list (PDL) class or medical claims for naloxone 
administration (J2310). Pharmacy claims for naloxone would be prescribed in order to prepare for the event of an overdose. Medical claims likely represent 
naloxone which was actually administered to the patient by a provider in a medical setting, but may also represent some providers who dispense naloxone 
to patients in the clinic for later use. 

 Duration of MAT was defined using pharmacy claims. MAT may be billed using a variety of mechanisms (both pharmacy and medical), but only pharmacy 
claims were used to estimate covered days over the treatment period as days’ supply is not available on medical claims. Covered days were estimated based 
on the days’ supply submitted with the pharmacy claim. Oral therapies are administered daily, injectable naltrexone is typically administered every 4 weeks, 
and buprenorphine implants are administered every 6 months. Duration of treatment was defined as the period of covered days from the first paid claim to 
the first gap in coverage of at least 14 continuous days. Because the duration of time members were enrolled in FFS was limited, both CCO and FFS claims 
were used to estimate duration of treatment in the 6 months following the first paid claim. In patients with an initial denied claim, the duration was 
evaluated in the 6 months following the first paid claim for patients with a subsequent prescription and does not reflect patients without any paid claims. 

 Treatment discontinuation was defined as a gap in coverage of MAT for 14 or more continuous days. Patients were evaluated for continuation of therapy in 
the 6 months following the IE. 

 The proportion of days covered (PDC) for pharmacy FFS or CCO claims was also used to estimate adherence to treatment. The PDC was assessed for the 6 
months following the index event. Short-term therapy over a period of 6 months would correspond to a PDC of up to 25% (≤45 days), intermediate therapy 
corresponds to PDC of 25-75% (46 to 135 days), and long-term therapy corresponds to a PDC greater than 75% (>135 days every 6 months). Short-term or 
intermediate therapy may be indicative of low adherence to treatment or early treatment discontinuation. 

 Return to opioid use was defined as any paid or denied opioid claims following treatment discontinuation. Duration of opioid use was categorized using the 
total sum of covered days for paid claims in the 6 months following treatment discontinuation (including both CCO and FFS utilization). In order to 
approximate the proportion of patients potentially paying cash for opioid prescriptions, the sum of covered days was also estimated using both paid and 
denied opioid claims. If there were multiple denied claims for the same prescription, each prescription was only counted once on the date of the earliest 
claim. Denied claims are only available for FFS patients and were included in estimates of duration if there was not a paid claim for the same prescription 
number.  Error codes associated with included and excluded claims are listed in Table A7.  

 Patients with concomitant use of opioids and MAT were identified based on paid pharmacy claims for MAT and paid claims for a medication within the 
following PDL classes: opioids, long-acting and opioids, short-acting. Concomitant use was categorized based on the duration of overlapping claims (≤30 days 
or >30 days). To approximate the proportion of patients potentially paying cash for opioid prescriptions, concomitant use was also estimated using both paid 
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and denied opioid claims. If there were multiple denied claims for the same opioid prescription, each prescription was only counted once on the date of the 
earliest claim.   

 
Results:  
Figure 1 shows recent data for utilization of MAT before and after removal of prior authorization criteria for naltrexone and preferred buprenorphine/naloxone 
products. Utilization of buprenorphine/naloxone and administration of MAT through medical claims has continued to increase while pharmacy claims for 
naltrexone and buprenorphine-only products remain relatively constant. This is consistent with continued prior authorization requirements for buprenorphine-
only products. In recent months there has also been a slight increase in prescribing of naloxone. Increased utilization is likely influenced by community-wide 
efforts to increase access to naloxone for patients prescribed opioids or MAT, and it is not clear from this data if increased prescribing corresponds to any trend 
in opioid overdose or poisoning. 
 
Medical claims for MAT which are not impacted by any PA policies follow a similar trend with increasing utilization over time. Medical claims are often billed 
more frequently than pharmacy claims (with an average claim count of 46-61 claims per person over 6 months) and may include daily administration of 
buprenorphine/naloxone or methadone. Therefore, the claim count per member per month (as shown on the right axis of the graph) is higher for medical claims 
compared to pharmacy claims.  Approximately, 5-7% of patients evaluated in this analysis have MAT claims billed through both pharmacies and medical clinics, 
but the focus of this analysis is on pharmacy claims impacted by the change in policy.  
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Figure 1. Utilization of paid FFS pharmacy claims for medications for OUD (per member per month [PMPM]) from 1/1/2016 to present. Prior authorization was 
removed for preferred MAT products on March 1, 2017. Utilization of medical claims for OUD is also included for context. Medical claims do not require PA and 
would not have been impacted by the policy. The count of pharmacy claims is shown on the left axis and the count of medical claims per member per month is 
measured on the right axis. 
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Table 1 lists basic demographics for patients with claims for MAT. Overall, demographics were similar before and after removal of the policy with the majority of 
claims prescribed to adult patients. Approximately 53-57% were female and 48-51% were white. On average, 17-19% of patients were prescribed doses over 24 
mg/day of buprenorphine. Denied claims were slightly higher in patients on high dose buprenorphine (22-28%) compared to patients with an initial paid claim 
(14-15%). Overall rates were similar before and after removal of the PA criteria. 
 
Table 1. Demographics before and after removal of the policy. Average PDC was evaluated in the 6 months following the index event. 
    Before Group After Group 
    All All 
    Index Events Index Events 
  N= 1,045   1,160   

            

Mean age (range) 35 6-66 35 9-65 

  <13 2 0.2% 1 0.1% 

  13-18 8 0.8% 10 0.9% 

  19-60 1,019 97.5% 1,126 97.1% 

  >60 16 1.5% 23 2.0% 

            

Female 596 57.0% 624 53.8% 

White 529 50.6% 556 47.9% 

Native American 107 10.2% 158 13.6% 

            

Buprenorphine dose >= 24 mg/day 200 19.1% 197 17.0% 

            

Average days to lost enrollment/CCO enrollment (min/max) 56 (0-184) 53 (0-184) 

            

 
In patients with an initial paid claim, average duration of MAT was 192 days before removal of PA criteria and 151 days after removal of PA criteria (Table 2). 
Duration was defined as the time from the first paid claim to the first gap in coverage of at least 14 days. Over 40% of the population has claims for more than 
120 days in the 6 months following the index event, and about 30% of the population had less than 30 days of continuous therapy following their first paid claim. 
Rates were similar both before and after removal of the PA criteria. If patients had an initial denied MAT claim but a subsequent paid claim, estimates of 
treatment duration and PDC were similar compared to patients who had an initial paid claim.  
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Table 2. Duration of treatment and proportion of days covered (PDC) estimates. In patients with an initial denied claim, the duration was evaluated in the 6 
months following the first paid claim for patients with a subsequent prescription and does not reflect patients without any paid claims. 
    Before Group After Group 
    All Index Event Index Event All Index Event Index Event 
    Index Events Paid Claim Denied Claim Index Events Paid Claim Denied Claim 
  N= 1,045   417 39.9% 628 60.1% 1,160   963 83.0% 197 17.0% 

                            

Mean duration of (MAT) treatment  217  192  224  152  151  154  
  1-7 days  36 3.4% 10 2.4% 26 4.1% 66 5.7% 60 6.2% 6 3.0% 

  8-30 days  199 19.0% 127 30.5% 72 11.5% 256 22.1% 231 24.0% 25 12.7% 

  31-60 days  106 10.1% 52 12.5% 54 8.6% 147 12.7% 133 13.8% 14 7.1% 

  61-120 days 126 12.1% 62 14.9% 64 10.2% 135 11.6% 118 12.3% 17 8.6% 

  >120 days 465 44.5% 166 39.8% 299 47.6% 513 44.2% 421 43.7% 92 46.7% 

                            

Average PDC in 6 months after IE                          

  PDC <= 25% 297 28.4% 100 24.0% 197 31.4% 320 27.6% 253 26.3% 67 34.0% 

  PDC 26%-75% 273 26.1% 136 32.6% 137 21.8% 283 24.4% 242 25.1% 41 20.8% 

  PDC > 75% 475 45.5% 181 43.4% 294 46.8% 557 48.0% 468 48.6% 89 45.2% 

 
Table 3 shows the number of patients with a paid or denied index event stratified by drug. After removal of prior authorization criteria, 83% of patients had an 
initial paid claim for MAT compared to 40% of patients in the year before the PA was removed. There was relatively little change in the number of patients with 
approved or denied claims for non-preferred products, and 93% of patients with denied claims were for buprenorphine-only products after removal of the PA 
criteria.  
 
Table 3. Patients with pharmacy claims for MAT before and after implementation of the policy.  
    Before Group After Group 
    All Index Event Index Event All Index Event Index Event 
    Index Events Paid Claim Denied Claim Index Events Paid Claim Denied Claim 
  N= 1,045   417 39.9% 628 60.1% 1,160   963 83.0% 197 17.0% 

                            

Index Event by Drug                         

  Naltrexone 198 18.9% 190 45.6% 8 1.3% 266 22.9% 264 27.4% 2 1.0% 

  Buprenorphine/naloxone 608 58.2% 180 43.2% 428 68.2% 646 55.7% 635 65.9% 11 5.6% 

  Buprenorphine only products 239 22.9% 47 11.3% 192 30.6% 248 21.4% 64 6.6% 184 93.4% 

                            

Naloxone in 6 months after IE 39 3.7% 16 3.8% 23 3.7% 96 8.3% 87 9.0% 9 4.6% 
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Diagnoses associated with claims for MAT are described in Table 4. Approximately 85% of patients were classified as having an OUD based on available 
diagnoses or presence of medical claims for OUD. Rate of diagnoses was similar before and after the policy, indicating that there was little change in off-label 
prescribing patterns despite reduced restrictions for preferred buprenorphine/naloxone products. Rates were similar between patients with paid and denied IE, 
and a large proportion of patients with a denied IE had a diagnosis of OUD. 
 
Table 4. Diagnoses related to MAT use. Patients may have more than one opioid diagnosis or off-label diagnosis.  
    Before Group After Group 
    All Index Event Index Event All Index Event Index Event 
    Index Events Paid Claim Denied Claim Index Events Paid Claim Denied Claim 
  N= 1,045   417 39.9% 628 60.1% 1,160   963 83.0% 197 17.0% 

                            

Total with OUD 892 85.4% 330 79.1% 562 89.5% 997 85.9% 834 86.6% 163 82.7% 

  Diagnosis of opioid use, dependence, or abuse  829 79.3% 274 65.7% 555 88.4% 909 78.4% 745 77.4% 164 83.2% 

  
Other diagnoses or medical claims indicating OUD 
(poisoning or non-pharmacological claims for drug services) 591 56.6% 245 58.8% 346 55.1% 723 62.3% 626 65.0% 97 49.2% 

                            

Total patients without diagnoses of OUD 151 14.4% 87 20.9% 64 10.2% 162 14.0% 129 13.4% 33 16.8% 

  Other substance use disorders  73 7.0% 50 12.0% 23 3.7% 61 5.3% 54 5.6% 7 3.6% 

  Chronic pain 30 2.9% 9 2.2% 21 3.3% 37 3.2% 23 2.4% 14 7.1% 

                            

 
The disposition of patients with denied index events for MAT is shown in Table 5. Approximately 66-73% of patients had a subsequent paid claim for MAT within 
30 days of the denial. In 19-23% of patients, a PA was never requested for the patient. The majority of patients (69-70%) without subsequent paid claims for 
MAT did have a diagnosis of OUD. OUD was defined based on diagnosis codes for opioid abuse, dependence, and use or based on medical claims indicating OUD 
(such as diagnoses of opioid poisoning or non-pharmacological claims for drug services).  
 
Table 5. Disposition of denied pharmacy claims before and after removal of the PA criteria. Longer time between the initial denial and a paid claim may indicate 
barriers to treatment for appropriate use, whereas a large volume of PA denials may indicate use for inappropriate high dose of off-label treatment. 
      Before Group After Group 
      N % N % 

Index Event Denied Claim 628   197   

  MAT pharmacy claim filled OR paid medical claim for MAT within 30 days  459 73.1% 131 66.5% 

  MAT pharmacy claim filled OR paid medical claim for MAT within 90 days 48 7.6% 20 10.2% 

              

  Never had a Medication Assisted Therapy (MAT) claim within 90 days of a denied claim 121 19.3% 46 23.4% 

    PA not requested in the 5 days before or 30 days after the denied claim 116 95.9% 43 93.5% 

    PA denied in the 5 days before or 30 days after the initial denied claim 0 0.0% 0 0.0% 

    Never received drug and had diagnosis of OUD 83 68.6% 32 69.6% 
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Table 6 evaluates impact of MAT on long-term outcomes. Overall, incidence of clinical outcomes was similar before and after the policy implementation. 
Approximately 4% of patients with claims for MAT had a subsequent diagnoses of opioid overdose, acute intoxication, or medical claims for naloxone in the 6 
months following the index event. However, it is concerning that a large majority of these patients did not have a paid pharmacy claim for naloxone in that same 
timeframe. Less than 1% of patients had 2 or more claims for naloxone. 
 
Use of concomitant or subsequent opioid use was also evaluated. Overall use of opioids was limited following an initial claim for MAT. After MAT initiation, 90-
93% of patients had less than 7 days of opioid therapy in the following 6 months. Proportions were similar for all patients regardless of whether they had a paid 
or denied index event for MAT. Approximately 64-67% of patients discontinued MAT treatment in the 6 months following an initial claim. Of patients who 
discontinued MAT treatment (defined as a continuous gap coverage of at least 14 days), 28% and 19% of patients had a subsequent claim an opioid prescription 
in the before and after groups, respectively (data not shown). Similarly, few patients had concurrent utilization of MAT and concurrent utilization was generally 
for short durations. Only 10-13% of patient had concurrent paid claims for opioids and MAT, and duration on concomitant use exceeded 30 days in only 0.7%-
2.2% of patients. Upon evaluation of both paid and denied opioid claims, there was very little change in duration of opioid use compared to analysis of only paid 
opioid claims (data not shown). This indicates that cash paying for opioids may be less of an issue for this population.  
 
Table 6. Impact of MAT on long-term outcomes. Patients may be counted more than once in each category. All outcomes were evaluated in the 6 months 
following the index event. 
    Before Group After Group 
    All All 
    Index Events Index Events 
  N= 1,045   1,160   

            

Patients with diagnosis of opioid overdose, acute intoxication, or medical claims for naloxone 40 3.8% 48 4.1% 

  Patients categorized above AND without a paid pharmacy claim for naloxone in the 6 months following the event 40 3.8% 45 3.9% 

            

Patients with ≥2 paid claims for naloxone  2 0.2% 9 0.8% 

            

Duration of opioid use in the following 6 months (paid claims)         

  <=7 days 941 90.0% 1,080 93.1% 

  8-30 days  63 6.0% 55 4.7% 

  31-60 days  20 1.9% 10 0.9% 

  61-120 days 9 0.9% 8 0.7% 

  >120 days 12 1.1% 7 0.6% 

 
Utilization of non-pharmacological services is shown in Table 7. With removal of the criteria, patients were no longer required to be enrolled in a treatment 
program with use of preferred products. However, utilization of counseling and non-pharmacological services was similar before and after removal of the PA 
criteria. Overall, 39-40% of patients had at least one claim for non-pharmacological SUD services, and approximately 34% of patients had long-term non-
pharmacological therapy after 3 months of treatment with MAT. 
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Table 7. Utilization of non-pharmacological psychosocial support or enrollment in SUD treatment programs.  
    Before Group After Group 
    All Index Event Index Event All Index Event Index Event 
    Index Events Paid Claim Denied Claim Index Events Paid Claim Denied Claim 
  N= 1,045   417 39.9% 628 60.1% 1,160   963 83.0% 197 17.0% 

                            
Patients with any medical claims for non-pharmacological 
SUD services (in 6 months after IE) 405 38.8% 187 44.8% 218 34.7% 467 40.3% 402 41.7% 65 33.0% 

                            
Patients with medical claims for non-pharmacological SUD 
services for more than 3 months after the IE 356 34.1% 162 38.8% 194 30.9% 396 34.1% 340 35.3% 56 28.4% 

  (From 3 months after IE to 9 months after IE)                         

                            

 
Discussion and limitations: 
Several limitations exist as a result of the retrospective nature of this analysis. First, data is based on claims history which may not accurately reflect true patient 
diagnoses or correlate with actual medication adherence. For example, pharmacy claims for naloxone are typically prescribed as a precautionary measure in 
order to prepare for the event of an overdose and may not correlate to actual rates of overdose. Medical claims likely represent naloxone which was actually 
administered to the patient by a provider in a medical setting, but may also represent some providers who dispense naloxone to patients in the clinic for later 
use. Both medical claims and pharmacy claims may not capture administration of naloxone by friends, family, emergency medical technicians, or first 
responders. Both ICD-9 and ICD-10 diagnosis codes were used to identify diagnoses for patients. Though efforts were made to accurately identify comparable 
codes, there may be differences in diagnoses based on the ICD version for claims identified before and after October 2015 when the ICD-10 version was 
implemented. For example, ICD-10 diagnoses have 3 distinct codes for opioid dependence, abuse, or use whereas ICD-9 codes for OUD describe populations 
with opioid dependence/abuse and non-dependent opioid abuse. 
 
In addition, use of proportion of days covered attempts to estimate the frequency which a patient takes a prescription, but accuracy of this method has not been 
validated and patients may not always be categorized appropriately. For example, a patient with PDC less than 25% over 6 months could have up to 45 days of 
continuous coverage in the reporting period and could be indicative of long-term therapy initiation or only a brief treatment duration. Similarly, treatment 
discontinuation as defined in this analysis (>14 days gap in coverage) may not accurately capture patients who have brief interruptions in therapy or discontinue 
but re-initiate therapy. Because many patients transition in and out of CCOs duration of therapy and PDC estimates included paid claims for both FFS and CCOs. 
However, policies surrounding MAT may be different between CCOs which may impact estimates of therapy duration. 
 
This analysis does not evaluate use of MAT when administered in a clinical setting. MAT may be billed using a variety of mechanisms (both pharmacy and 
medical), but only pharmacy claims were included in this analysis. Medical claims are often billed with multiple mechanisms, and therefore, the number and 
duration of claims is often difficult to quantify. However, based on current estimates, only a small proportion of included patients (5-7%) had both medical and 
pharmacy claims for MAT.  
 
Similarly, though the analysis included data on paid pharmacy claims from both CCO and FFS, data may still be incomplete. For example, in members with denied 
claims and no subsequent paid pharmacy claims for MAT, 93% of members did not have a PA request. However, some of these members may have paid medical 
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claims for MAT or transitioned into a CCO for which there may be different policies for MAT. In this population, the average number of days members were 
enrolled in FFS was 53-56 days, and continuity of care as members transition between FFS and CCOs may affect coverage of medications.  
 
Removal of the PA criteria for preferred MAT products allowed increased access to MAT in the FFS population. However, ongoing national and state-wide efforts 
may have also enhanced access to or referral for treatment of OUD and may account for the increasing utilization of MAT. For example, factors which may 
impact utilization of MAT include changes in opioid prescribing patters, increased awareness and diagnoses of OUD, efforts to increase the number of 
prescribing providers for buprenorphine, and availability of medical clinics for treatment of OUD. Similarly, recent utilization trends for naloxone for prevention 
of overdose are likely influenced by increased awareness for risks of overdose, increased prescribing from available providers, and effort to enhance access to 
naloxone.   
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Appendix 1: Coding for methods and definitions 
Table A1. Pharmacy codes for MAT 

GSN Route FormDesc Generic PDL 
066635 SL FILM buprenorphine HCl/naloxone HCl Y 

066636 SL FILM buprenorphine HCl/naloxone HCl Y 

070259 SL FILM buprenorphine HCl/naloxone HCl Y 

070262 SL FILM buprenorphine HCl/naloxone HCl Y 

051640 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

051641 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

071189 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

071190 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

073424 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

073425 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

074685 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

076981 SL TAB SUBL buprenorphine HCl/naloxone HCl Y 

004518 PO TABLET naltrexone HCl Y 

060935 IM SUS ER REC naltrexone microspheres Y 

077999 SQ SOLER SYR buprenorphine N 

078000 SQ SOLER SYR buprenorphine N 

029312 SL TAB SUBL buprenorphine HCl N 

029313 SL TAB SUBL buprenorphine HCl N 

072449 BC FILM buprenorphine HCl/naloxone HCl N 
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072450 BC FILM buprenorphine HCl/naloxone HCl N 

072451 BC FILM buprenorphine HCl/naloxone HCl N 

076145 IL IMPLANT buprenorphine HCl  
 
Table A2. Error Codes for denied OUD claims  
Included Codes 
Error Code Description 
4026 DAY SUPPLY LIMIT EXCEEDED FOR COVERED NDC          

2603 Recipient Locked in                                

4167 DRUG QUANTITY PER DAY LIMIT EXCEEDED               

3000 UNITS EXCEED AUTHORIZED UNITS ON PA MASTER FILE    

3002 NDC REQUIRES PA                                    

 
Excluded Codes 

Error Code Description 
1017 NON-REBATABLE ELIGIBLE INDICATOR                   

505 THIRD PARTY PAYMENT AMOUNT MORE THAN CLAIM CHARGE  

3343 Questionable TPL amount                            

628 Other Coverage Reject Code Required for OCC 3      

2507 RECIPIENT HAS MORE THAN ONE INSURANCE CARRIER      

4007 NON-COVERED NDC DUE TO CMS TERMINATION             

4890 Non covered drug class                             

4891 Not covered drug class                             

643 INVALID OTHER COVERAGE CODE                        

238 RECIPIENT NAME IS MISSING                          

2809 DOB IS INVALID                                     

5001 EXACT DUPLICATE                                    

513 RECIPIENT NAME AND NUMBER DISAGREE                 

4999 THIS DRUG IS COVERED BY MEDICARE PART D            

4002 Non-Covered Drug                                   

576 CLAIM HAS THIRD-PARTY PAYMENT                      

2002 RECIPIENT NOT ELIGIBLE FOR HEADER DATE OF SERVICE  

2017 RECIPIENT SERVICES COVERED BY HMO PLAN             

 
Table A3. Medical Codes for MAT 

HCPCS Description 

H0020 Alcohol and/or drug services; methadone administration and/or service (provision of the drug by a licensed practitioner) 

J3490, J3590 Include only if associated with any of the pharmacy drug codes for MAT (see Table A1) or with methadone (GSNs 004237 
004238; 004239; 004240; 004242; 023767) 
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J0571 Buprenorphine oral 1mg 

J0570 Buprenorphine implant 74.2mg (Probuphine) 

Q9991 Buprenorphine XR less than or equal to 100mg (Sublocade) 

Q9992 Buprenorphine XR over 100mg (Sublocade) 

J0592 Buprenorphine hydrochloride 

J0572 Buprenorphine/naloxone, oral, less than or equal to 3 mg buprenorphine 

J0573 Buprenorphine/naloxone, oral, greater than 3 mg, but less than or equal to 6 mg buprenorphine 

J0574 Buprenorphine/naloxone, oral, greater than 6 mg, but less than or equal to 10 mg buprenorphine 

J0575 Buprenorphine/naloxone, oral, greater than 10 mg buprenorphine 

J2310 Injection, naloxone hydrochloride, per 1 mg 

J2315 Injection, naltrexone, depot form, 1 mg (Vivitrol) 

 
Table A4. Medical codes for non-pharmacological drug abuse services  

HCPCS Description 

H0005 Alcohol and/or drug services; group counseling by a clinician 

H0006 Alcohol and/or drug services; case management 

H0007 Alcohol and/or drug services; crisis intervention (outpatient) 

H0008 Alcohol and/or drug services; sub-acute detoxification (hospital inpatient) 

H0009 Alcohol and/or drug services; acute detoxification (hospital inpatient) 

H0010 Alcohol and/or drug services; sub-acute detoxification (residential addiction program inpatient) 

H0011 Alcohol and/or drug services; acute detoxification (residential addiction program inpatient) 

H0012 Alcohol and/or drug services; sub-acute detoxification (residential addiction program outpatient) 

H0013 Alcohol and/or drug services; acute detoxification (residential addiction program outpatient) 

H0014 Alcohol and/or drug services; ambulatory detoxification 

H0015 Alcohol and/or drug services; intensive outpatient (treatment program that operates at least 3 hours 

H0016 Alcohol and/or drug services; medical/somatic (medical intervention in ambulatory setting) 

H0050 Alcohol and/or drug services, brief intervention, per 15 minutes 

S9475 Ambulatory setting substance abuse treatment or detoxification services, per diem 

T1006 Alcohol and/or substance abuse services, family/couple counseling 

T1007 Alcohol and/or substance abuse services, treatment plan development and/or modification 

T1012 Alcohol and/or substance abuse services, skills development 

H2034 Alcohol and/or drug abuse halfway house services, per diem 

H0047 Alcohol and/or other drug abuse services, not otherwise specified 

OR312 Alcohol and/or substance abuse services 

H0029 Alcohol and/or drug prevention alternatives service (services for populations that exclude alcohol a 
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H0028 Alcohol and/or drug prevention problem identification and referral service (e.g., student assistance 

H0026 Alcohol and/or drug prevention process service, community-based (delivery of services to develop ski 

H0022 Alcohol and/or drug intervention service (planned facilitation) 

H2035 Alcohol and/or other drug treatment program, per hour 

H2036 Alcohol and/or other drug treatment program, per diem 

4306F Patient counseled regarding psychosocial and pharmacologic treatment options for opioid addiction (sud) 

 
Table A5. Diagnosis codes for opioid use disorder and opioid overdose 

Code Description ICD Version Code 

F111x Opioid abuse 10 

F112x Opioid dependence 10 

F119x Opioid use 10 

3040x Addiction or dependence heroin, opioids, opium 9 

3047x Combinations of opioid type drug with any other drug dependence 9 

3055x Nondependent opioid abuse 9 

F1112x  Opioid abuse with intoxication 10 

F1122x  Opioid dependence with intoxication 10 

F1192x  Opioid use, unspecified with intoxication 10 

T400xxx-T400X5x Poisoning by, adverse effect of opium  10 

T401xxx-T401X5x Poisoning by, adverse effect of heroin  10 

T402xxx-T402X5x Poisoning by, adverse effect of other opioids  10 

T403xxx-T403X5x Poisoning by, adverse effect of methadone  10 

T404xxx-T404X5x Poisoning by, adverse effect of other synthetic narcotics  10 

T4060xx-T40605x Poisoning by, adverse effect of other and unspecified narcotics  10 

T4069xx-T40695x Poisoning by, adverse effect of other narcotics 10 

9650x Poisoning by opiates and related narcotics 9 

E9350-E9352 Analgesics antipyretics and antirheumatics causing adverse effects in therapeutic use 9 

E9802 Poisoning by other sedatives and hypnotics, undetermined whether accidentally or 
purposely inflicted 

9 

E9800 Poisoning by analgesics, antipyretics, and antirheumatics, undetermined whether 
accidentally or purposely inflicted 

9 

 
Table A6. Other Relevant diagnoses 
Chronic pain diagnoses 

CodeDiagCondMedl TextDesc ICD_Version_Code Category  

3078    Pain disorders related to psychological factors 9 Chronic Pain 

30780   Psychogenic pain, site unspecified 9 Chronic Pain 
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30789   Other pain disorders related to psychological factors 9 Chronic Pain 

338     Pain not elsewhere classified 9 Chronic Pain 

3380    Central pain syndrome 9 Chronic Pain 

3382    Chronic pain 9 Chronic Pain 

33821   Chronic pain due to trauma 9 Chronic Pain 

33822   Chronic post-thoracotomy pain 9 Chronic Pain 

33828   Other chronic postoperative pain 9 Chronic Pain 

33829   Other chronic pain 9 Chronic Pain 

3383    Neoplasm related pain (acute) (chronic) 9 Chronic Pain 

3384    Chronic pain syndrome 9 Chronic Pain 

F454    Pain disorders related to psychological factors 10 Chronic Pain 

F4541   Pain disorder exclusively related to psychological factors 10 Chronic Pain 

F4542   Pain disorder with related psychological factors 10 Chronic Pain 

G89     Pain, not elsewhere classified 10 Chronic Pain 

G890    Central pain syndrome 10 Chronic Pain 

G892    Chronic pain, not elsewhere classified 10 Chronic Pain 

G8921   Chronic pain due to trauma 10 Chronic Pain 

G8922   Chronic post-thoracotomy pain 10 Chronic Pain 

G8928   Other chronic postprocedural pain 10 Chronic Pain 

G8929   Other chronic pain 10 Chronic Pain 

G893    Neoplasm related pain (acute) (chronic) 10 Chronic Pain 

G894    Chronic pain syndrome 10 Chronic Pain 

F10x Alcohol related disorders 10 Other Substance Use Disorders 

F12x Cannabis related disorders 10 Other Substance Use Disorders 

F13x Sedative, hypnotic, or anxiolytic related disorders 10 Other Substance Use Disorders 

F14x Cocaine related disorders 10 Other Substance Use Disorders 

F15x Other stimulant related disorders 10 Other Substance Use Disorders 

F16x Hallucinogen related disorders 10 Other Substance Use Disorders 

F19x Other psychoactive substance related disorders 10 Other Substance Use Disorders 

3050x-3054x Nondependent drug abuse of various types 9 Other Substance Use Disorders 

3056x-3059x Nondependent drug abuse of various types 9 Other Substance Use Disorders 

3041x-3046x Drug dependence of various types (excluding opioid) 9 Other Substance Use Disorders 

3048x-3049x Drug dependence of various types (excluding opioid) 9 Other Substance Use Disorders 

303x Alcohol dependence syndrome 9 Other Substance Use Disorders 
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Table A7. Error Codes for denied opioid claims 
Included Codes 

Error Code Description 
2603 Recipient Locked in                                

7001 INFORMATIONAL PRODUR ALERT                         

628 Other Coverage Reject Code Required for OCC 3      

505 THIRD PARTY PAYMENT AMOUNT MORE THAN CLAIM CHARGE  

1040 PRESCRIBING PHYSICIAN NOT ENROLLED                 

3000 UNITS EXCEED AUTHORIZED UNITS ON PA MASTER FILE    

4025 AGE IS NOT ALLOWED FOR NDC                         

6845 Narcotic Analgesics Duplication                    

1000 BILLING PROVIDER ID NOT ON FILE                    

643 INVALID OTHER COVERAGE CODE                        

3002 NDC REQUIRES PA                                    

7002 CLAIM DENIED FOR PRODUR REASONS                    

4167 DRUG QUANTITY PER DAY LIMIT EXCEEDED               

3022 Non-Pref Drug. Prior Authorization Required.       

1026 PRESCRIBING PHYSICIAN ID NOT ON FILE               

7000 CLAIM FAILED A PRODUR ALERT                        

6899 SHORT-ACTING OPIOID MAX 7-DAY SUPPLY EXCEEDED      

4175 OPIATES DRUG QUANTITY PER DAY LIMIT EXCEEDED       

2508 RECIPIENT COVERED BY PRIVATE INSURANCE (PHARMACY)  

4165 DRUG QUANTITY PER DAY LIMIT EXCEEDED               

4999 THIS DRUG IS COVERED BY MEDICARE PART D            

576 CLAIM HAS THIRD-PARTY PAYMENT                      

2017 RECIPIENT SERVICES COVERED BY HMO PLAN             

 
Excluded Codes 

Error Code Description 
2808 DOB IS MISSING                                     

219 QUANTITY DISPENSED IS MISSING                      

268 BILLED AMOUNT MISSING                              

222 DAYS SUPPLY INVALID                                

2804 CASE NUMBER NOT ON FILE                            

911 INTERNAL ERROR                                     

221 DAYS SUPPLY MISSING                                

1017 NON-REBATABLE ELIGIBLE INDICATOR                   

502 DATE DISPENSED EARLIER THAN DATE PRESCRIBED        
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1016 NON-PARTICIPATING MANUFACTURER                     

4007 NON-COVERED NDC DUE TO CMS TERMINATION             

4127 CANNOT PRIORITIZE RECIPIENT'S PROGRAMS             

4026 DAY SUPPLY LIMIT EXCEEDED FOR COVERED NDC          

351 REFILL NOT ALLOWED FOR NARCOTIC DRUGS              

5000 POSSIBLE DUPLICATE                                 

238 RECIPIENT NAME IS MISSING                          

2807 MATCH CODE INVALID                                 

3343 Questionable TPL amount                            

2809 DOB IS INVALID                                     

5001 EXACT DUPLICATE                                    

513 RECIPIENT NAME AND NUMBER DISAGREE                 

4891 Not covered drug class                             

4890 Non covered drug class                             

4002 Non-Covered Drug                                   

2002 RECIPIENT NOT ELIGIBLE FOR HEADER DATE OF SERVICE  
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Generic Name: cannabidiol         Brand Name (Manufacturer): Epidiolex® (GW Pharmaceuticals) 
Generic Name:  stiripentol        Brand Name (Manufacturer): Diacomit® (Biocodex Laboratories) 

               Dossier Received: Epidiolex®: Yes; Diacomit®: No 
 
Current Status of PDL Class:  
See Appendix 1.  
 
Purpose for Class Update: 
To define place in therapy for a new cannabinoid recently approved by the United States (US) Food and Drug Administration (FDA) for the treatment of seizures 
associated with Lennox-Gastaut syndrome (LGS) or Dravet syndrome (DS).  This update will also evaluate evidence for another new antiepileptic drug (AED), 
stiripentol, recently approved for treatment of DS. In addition, new comparative evidence for antiepileptic agents used in management of seizures will be 
reviewed. 
 
Research Questions: 

1. Is there new comparative evidence that antiepileptic drugs (AEDs) differ in efficacy or harms for management of seizures? 
2. What is the safety and effectiveness of cannabidiol in reducing seizures in patients with LGS or DS? 
3. What are the comparative harms of cannabidiol in patients with LGS or DS? 
4. Are there certain sub-populations (based on age, gender, ethnicity, comorbidities, disease duration or severity) in which cannabidiol may be beneficial or 

cause more harm? 
5. Are there certain sub-populations (based on age, gender, ethnicity, comorbidities, disease duration or severity) in which stiripentol may be beneficial or 

cause more harm? 
 
Conclusions: 

  There is no new direct comparative evidence to evaluate drug treatment of epilepsy since the last AED literature scan completed March 2018. 
 
Cannabidiol in Dravet Syndrome 

 The safety and efficacy of cannabidiol in managing patients with DS was evaluated in one fair quality phase 3 trial.  

 Moderate quality evidence found that compared with baseline, the median monthly reduction of convulsive seizures was significantly greater in the 
cannabidiol group (-38.9%) compared to the placebo group (-13.3%). The adjusted median difference (MD) between cannabidiol and placebo groups was 
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 -22.8% (95% CI -41.1 to -5.4; p = 0.01).1  Absolute reduction in convulsive seizure frequency over the treatment period was not reported. 

 Adverse events that occurred more frequently in the cannabidiol group versus the placebo group included diarrhea (31%), vomiting (15%), fatigue (20%), 
pyrexia (15%), somnolence (36%), and abnormal results on liver-function tests (20%) based on moderate quality evidence.1 More subjects withdrew from 
the trial in the cannabidiol group (n=9) compared to the placebo group (n=3) primarily due to adverse effects.1 

 
Cannabidiol in Lennox-Gastaut Syndrome 

 The safety and efficacy of cannabidiol in managing patient with LGS was studied in 2 fair quality phase 3 randomized controlled trials (RCTs).  

 Moderate quality evidence demonstrates the median reduction in monthly frequency of drop seizures was significantly greater in the cannabidiol 20 
mg/kg/day group (42%) and 10 mg/kg/day group (37%) than in the placebo group (17%); [MD -21.6%; 95% CI -34.8 to -6.7; p = 0.005 and MD -19.2%; 95% CI 
-31.2 to -7.7; p =0.002, compared to placebo respectively].2 Drop seizures were defined as atonic, tonic or tonic-clonic seizures involving the entire body, 
trunk, or head that led to or could have led to a fall, injury, slumping in a chair or hitting the patient’s head on a surface.2 Absolute reduction in drop seizure 
frequency over the 28 day treatment period was not reported.  In the second phase 3 trial, moderate quality evidence shows that when used in addition to 
concurrent AED therapy, the cannabidiol group had a significantly greater reduction in monthly median drop seizure frequency (43.9%) compared to the 
placebo group (21.8%).3 The estimated MD was -17.21 (95% CI -30.32 to 4.09; p = 0.014).3  

 Adverse effects occurred in 74 (86%) of patients in the cannabidiol group and 59 (69%) of patients in the placebo group as reported in moderate quality 
evidence.3 The most common adverse events occurring in greater than or equal to 10% of patients with cannabidiol compared to placebo included diarrhea 
(19%), somnolence (15%), pyrexia (13%), decreased appetite (13%) and vomiting (10%).3   

 There is insufficient evidence to determine if any subgroups would particularly benefit or be harmed from treatment with cannabidiol. However, drug 
interactions should be monitored closely in certain patients taking cannabidiol. Patients taking clobazam concurrently with cannabidiol should be observed 
for excessive somnolence as cannabidiol can increase serum concentrations of clobazam and its active metabolite, n-desmethylclobazam.4 Clobazam dose 
reduction may need necessary. Concomitant use of cannabidiol and valproate increases the incidence of liver enzyme elevations.4 Discontinuation or 
reduction of cannabidiol and/or concomitant valproate should be considered.4 Dose adjustment of cannabidiol is recommended in patients with moderate 
or severe (Child-Pugh B or C) hepatic impairment.4 

 
Stiripentol in Dravet Syndrome 

 Low to moderate quality data derived from two small, short term, RCTs indicate that stiripentol is significantly better than placebo with regards to 50% or 
greater reduction in seizure frequency. Only one French trial5 is published and could be evaluated; the data from the second Italian trial were obtained from 
2 systematic reviews.6,7 A Cochrane meta-analysis of data pooled from the 2 trials showed a statistically significant higher proportion of stiripentol subjects 
(22/33; 67%) had 50% or greater reduction in seizure frequency compared to placebo (2/31; 6%) resulting in a risk ratio (RR) of 10.4% (95% CI 2.64 to 40.87; 
Absolute Risk Reduction (ARR)=61%; Numbers Needed to Treat (NNT)=2).7 

 In the French trial, moderate quality evidence shows that adverse events were higher in the stiripentol group compared with the placebo group and were 
reported as being mild or moderate in severity.5 The percentage of patients reporting adverse events in the stiripentol group was 100% (21 out of 21) 
compared with 25% (5 out of 20) in the placebo group.5 The most frequently reported adverse events with stiripentol included nausea, drowsiness, loss of 
appetite, weight, somnolence, agitation, and aggression.4   

 All clinical trials were conducted with stiripentol in combination with clobazam. Therefore, the stiripentol FDA-approved indication is treatment of seizures 
associated with DS in children aged 2 years and older taking clobazam.8 
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Recommendations: 

 Implement prior authorization (PA) criteria to ensure medically appropriate utilization of cannabidiol and stiripentol (Appendix 5). 

 Revise clobazam criteria to include Dravet Syndrome (based on 2012 NICE guidance)9 and add renewal criteria. 

 Review comparative drug costs in the executive session. 
 

Summary of Prior Reviews and Current Policy 
Antiepileptic drug selection is based upon epileptic syndrome, seizure type, the adverse effect profile and patient preference. Approximately half of newly 
diagnosed epileptics are successfully treated with the first AED; however, treatment failure and drug intolerance can occur. Monotherapy is more likely to promote 
compliance, reduce potential for drug interactions, and is less costly but may not keep a patient seizure free. There are no controlled trials comparing different 
combinations of AEDs. The preferred oral and rectal AEDs included on the Oregon Medicaid FFS (Fee-For-Service) Preferred Drug List (PDL) are: carbamazepine, 
diazepam, divalproex, ethosuximide, ethotoin, gabapentin, lacosamide, levetiracetam, methsuximide, oxcarbazepine, phenobarbital, phenytoin, primidone, 
tiagabine, topiramate, valproic acid, and zonisamide. Lamotrigine is classified as a voluntary medication due to its utilization in mental health treatment. Non-
preferred AEDs are listed in Appendix 1. The utilization of clobazam, pregabalin, and topiramate is guided by prior authorization (PA) criteria to ensure they are 
prescribed for indications supported by the medial literature. The PA criteria for clobazam, pregabalin, and topiramate are presented in Appendix 6. 
 
Background: 
The International League Against Epilepsy (ILAE) defines epilepsy as a disease of the brain, diagnosis of which requires: (a) at least two unprovoked seizures 
occurring >24 hours apart; (b) one unprovoked seizure and a probability for further seizures of at least 60%, occurring over the next 10 years or (c) the diagnosis 
of an epilepsy syndrome.10 The ILAE report states that it makes little sense to say that someone has an epilepsy syndrome but not epilepsy.10 If evidence exists 
for an epilepsy syndrome, then epilepsy may be presumed to be present, even if the risk of subsequent seizures is low.10  Exceptional syndromic cases may exist 
in which obvious behavioral seizures may not occur at all, as can be the case with continuous spike and waves during sleep.10 Treatment-resistant epilepsy arises 
from a failure to achieve sustained seizure remission after trials of at least two AED regimens that are tolerated at therapeutic dosages.11 Two types of severe 
seizure syndromes associated with epileptic encephalopathies, LGS and DS, are often refractory to pharmacotherapy.  Both syndromes are associated with 
higher rates of mortality than the general epilepsy population, primarily due to status epilepticus and sudden unexpected death due to epilepsy.12 
 
Lennox-Gastaut syndrome is commonly characterized by a triad of signs, which include multiple drug-resistant seizure types, slow spike-wave complexes on 
electroencephalographic (EEG) recordings, and intellectual disability.13 The etiology of LGS is often divided into two groups: identifiable (e.g.; genetic, structural, 
or metabolic) in 65 to 75% of the patients and LGS of unknown cause in others.13 LGS occurs most often in children less than 8 years of age with usual onset 
between ages 3 and 5 years, but can persist into adulthood.14 The syndrome occurs in 2.8 per 100,000 live births and comprises 4%–10% of childhood epilepsy.15 
LGS is five times more common in boys.15 Prognosis is poor, as less than 10% of patients achieve seizure freedom as adults. Most individuals with LGS develop 
co-morbid autism, intellectual disability and other behavioral concerns.15 Drop seizures due to a loss of motor tone are characteristic of this disorder and often 
result in serious head injury.16 Reduction in frequency of drop seizures is a major objective in management of patients with LGS.13 Other types of seizures 
observed in LGS include: atypical absence seizures, nonconvulsive status epilepticus, myoclonic seizures, focal seizures, and unilateral clonic seizures.13  
 
Six antiepileptic medications have FDA indications for the treatment of LGS, including lamotrigine, topiramate, felbamate, rufinamide, clobazam and 
clonazepam.15 Direct comparative drug trials in patients with LGS have not been performed. Valproic acid is considered first-line therapy for LGS because it has 
efficacy in all types of seizures associated with LGS; however, it does not have a specific FDA indication for LGS.13  The optimum treatment for LGS remains 
uncertain, and no study to date has shown any one drug to be highly efficacious.13 There is potential for severe adverse drug reactions with many of the drugs 
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used to treat seizures in LGS, such as hepatic failure (felbamate, lamotrigine, and valproic acid), serious skin reactions (lamotrigine, clobazam, rufinamide), and 
hematologic abnormalities (felbamate, lamotrigine, topiramate, rufinamide).12  The 2012 National Institute for Health Care and Excellence (NICE) guidelines on 
management of epilepsy state that carbamazepine, gabapentin, oxcarbazepine, pregabalin, tiagabine or vigabatrin should not be used to manage LGS as they 
may aggravate myoclonus or absence seizures.9 The ketogenic diet is an effective and well tolerated treatment option for patients with LGS.13 For patients with 
drug resistance, surgical intervention is an additional treatment strategy.13 
 
Severe myoclonic epilepsy infancy (SMEI), also known as Dravet syndrome, is a rare genetic epilepsy syndrome characterized by refractory seizures beginning 
before the age of 1 year with poor neurodevelopmental outcomes and a high mortality rate.17 It accounts for less than 5% of epilepsy cases presenting in the 
first year of life, and is estimated to affect 1 in 40,000 live births in the US.18 It affects males and females in equal proportions.19 Mutations in the voltage-gated 
sodium channel alpha-1 (SCN1A) gene are identified in 70 to 80% of patients with DS.17 The most common presenting symptom is a hemiclonic or generalized 
seizure, often precipitated by fever, in an otherwise healthy infant between five and eight months of age.17 Early seizures tend to be prolonged, recurrent, and 
may evolve into status epilepticus. Neurodevelopmental decline typically begins shortly after seizure onset. Between one and five years of age, patients with DS 
have refractory epilepsy characterized by multiple types of seizures, both febrile and afebrile, including convulsive seizures, myoclonic seizures, atypical absence 
seizures, and focal seizures.17  
 
Drug resistance is a well-recognized feature of seizures in DS, and antiepileptic therapies have overall limited efficacy.20  Pharmacologic therapy remains the 
mainstay of treatment, and ketogenic diet and neuromodulation are viable options in selected patients.17 The goals of treatment are to reduce both the length 
and number of seizures and prevent status epilepticus, limit adverse effects of antiepileptics to promote better neurocognitive development, and improve 
quality of life. The most commonly used drugs in patients with DS include valproate, clobazam, topiramate, stiripentol, levetiracetam, and zonisamide.17 
Stiripentol recently received FDA approval for treatment of DS in the U.S. and is currently the only medication FDA-approved specifically for seizures in DS. The 
evidence for the safety and efficacy of stiripentol in treating DS are evaluated later in this update. National Institute for Health and Care Excellence (NICE) 2012 
guidance on management of epilepsy recommends valproate and topiramate as first line agents for treatment of DS.9  The NICE guidance recommends clobazam 
and stiripentol as second line medications to manage DS.9 Phenytoin, fosphenytoin, carbamazepine, oxcarbazepine, lamotrigine, vigabatrin, rufinamide, and 
tiagabine should be avoided as they can worsen seizures in patients with DS.17 
 
Reduction in seizure frequency of 50% or more is generally accepted as demonstrating efficacy for FDA approval of new AEDs. A secondary endpoint measure 
utilized in the cannabidiol trials was the Caregiver Global Impression of Change (CGIC) scoring tool to assess improvement or worsening in seizure frequency by 
the patient’s caregiver. The CGIC uses a 7-point Likert-like scale ranging from slightly improved, much improved, very much improved, slightly worse, much 
worse, very much worse or no change, (1 = very much improved; 7 = very much worse) to categorize changes in seizure frequency.1 
 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
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The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
Systematic Reviews: 
After review, 3 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), comparator (e.g., no control or 
placebo-controlled), outcome studied (e.g., non-clinical), or design of systematic review (e.g. network meta-analysis). 
 
New Guidelines:  No new guidelines have been published since the last AED review.  
 
New Formulations or Indications: No new formulations or indications have been reported. 
 
Randomized Controlled Trials: No new randomized controlled trials for the AED class were identified. 
 
New FDA Safety Alerts: 
Table 1. Description of New FDA Safety Alerts21 

Generic Name  Brand Name  Month / 
Year of 
Change 

Location of Change (Boxed 
Warning, Warnings, 
Contraindications) 

Addition or Change and Mitigation Principles (if applicable) 

Topiramate Trokendi XR® 1/2018 Warnings and 
Precautions 

Risk of hyperammonemia with or without encephalopathy with topiramate appears dose-
related and has been reported more frequently when topiramate is used concomitantly with 
valproic acid. 

Topiramate Topamax® 6/2018 Warnings and 
Precautions 

Topiramate increases the risk of kidney stones. During adjunctive epilepsy trials, the risk for 
kidney stones in topiramate-treated adults was 1.5%, an incidence about 2 to 4 times greater 
than expected in a similar, untreated population. 
Metabolic acidosis was commonly observed in adult and pediatric patients treated with 
topiramate in clinical trials. The incidence of decreased serum bicarbonate in pediatric trials, 
for adjunctive treatment of Lennox-Gastaut syndrome or refractory partial onset seizures, 
was as high as 67% for topiramate (at approximately 6 mg/kg/day) vs. 10% for placebo. The 
incidence of a markedly abnormally low serum bicarbonate (i.e., absolute value <17 mEq/L 
and >5 mEq/L decrease from pretreatment) in these trials was up to 11% compared to <2% 
for placebo. 

Lamotrigine Lamictal® 7/2018 Warnings and 
Precautions 

Hemophagocytic lymphohistiocytosis (HLH) has occurred in pediatric and adult patients 
taking lamotrigine for various indications. HLH is a life-threatening syndrome of pathologic 
immune activation characterized by clinical signs and symptoms of extreme systemic 
inflammation. 

Levetiracetam Keppra® 7/2018 Warnings and 
Precautions 

Hematologic abnormalities occurred in clinical trials and included decreases in white blood 
cell (WBC), neutrophil, and red blood cell (RBC) counts; decreases in hemoglobin and 
hematocrit; and increases in eosinophil counts. Cases of agranulocytosis, pancytopenia, and 
thrombocytopenia have been reported in the postmarketing setting.  
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NEW DRUG EVALUATION: Cannabidiol Oral Solution (Epidiolex®) 
 
See Appendix 3 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if 
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in 
specific populations. 
 
Clinical Efficacy: 
Cannabidiol oral solution (100mg/ml) is FDA-approved for the adjunctive treatment of seizures associated with LGS or DS in patients 2 years of age and older. 
Cannabidiol is one of major non-psychoactive compounds derived from Cannabis sativa which has medicinal properties. The precise mechanism by which 
cannabidiol exerts its anticonvulsant effect in humans is unknown; the mechanism of action does not appear be related to interaction with cannabinoid 
receptors.4  The proposed mechanisms of cannabidiol in the treatment of epilepsy include: 1) modulation of the endocannabinoid system by halting the 
degradation of anandamide, which may have a role in inhibiting seizures and 2) regulation of T-type calcium channels and nuclear peroxisome proliferator-
activated receptor-ɣ, both of which have been implicated in seizure activity.22 The initial dose of cannabidiol oral solution is 2.5 mg/kg twice daily by mouth. The 
dose can be increased after one week to the suggested maintenance dose of 5 mg/kg twice daily, and may be increased, if needed for further seizure control, up 
to a maximum of 10 mg/kg twice daily (20mg/kg/day).4 Absorption of cannabidiol is enhanced when given with a high-fat meal. Therefore, the manufacturer 
recommends dosing cannabidiol consistently with respect to meals.4  Dose adjustment of cannabidiol is recommended in patients with moderate or severe 
(Child-Pugh B or C) hepatic impairment.4 
 
Three phase 3 trials were submitted to the FDA for approval of cannabidiol oral solution: GWPCARE1, GWPCARE3, and GWPCARE4. The fourth trial, GWPCARE2 
was completed as of June 2017, but the results are not yet published. All three published trials are described and evaluated below in Table 4. GWPCARE1 was 
focused on DS while GWPCARE3 and GWPCARE4 focused on LGS. All 3 trials also enrolled patients into a long-term, open-label extension study to assess efficacy 
and safety. The cannabidiol new drug application was approved through orphan drug and fast track FDA designations.  
 
Trials in DS 
The first trial, GWPCARE1, was conducted in 120 children and young adults (2-18 years old) with DS who were taking a mean of 3 concomitant AEDs and whose 
seizures had not responded to an average of 4 AEDs. Subjects were enrolled at 23 centers in 4 countries: US (13), United Kingdom (3), France (4), and Poland (2). 
Patients were randomized to receive either cannabidiol 20 mg/kg/day or placebo in addition to baseline AEDs over 14 weeks.1  Sixty-five percent of the subjects 
were taking clobazam, 55% were taking valproic acid, and 43% were taking stiripentol.1 Median baseline convulsive seizure frequency was 13 seizures per 
month.1  Convulsive seizures were defined as tonic, clonic, tonic-clonic, or atonic. Patients or caregivers recorded the number and type of convulsive seizures 
and non-convulsive seizures (myoclonic, partial, or absence) each day using an Interactive Voice Response System (IVRS) telephone diary during the study. 
 
The primary efficacy measure was the percent change in monthly convulsive seizure frequency during the 14-week treatment period. Compared with baseline, 
the median monthly frequency of convulsive seizures decreased from a median of 12.4 seizures per month at baseline to 5.9 over the treatment period, 
representing a median change of -38.9% (interquartile range -69.5 to -4.8) from baseline in the cannabidiol group.1 In the placebo group the median monthly 
convulsive-seizure frequency decreased from 14.9 to 14.1, representing a median change of -13.3% (interquartile range -52.5 to 20.2).1 The adjusted median 
difference (MD) between cannabidiol and placebo groups was -22.8% which was statistically significant (95% CI -41.1 to -5.4; p = 0.01).1 Key secondary endpoints 
were the proportion of patients in each treatment group that achieved a reduction of 50% or more in monthly frequency of convulsive seizures, change in total 
seizure frequency, and change from baseline in the CGIC score at the end of treatment. A 50% reduction in convulsive seizures was found in 43% of the 
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treatment group, but this was not statistically significant from the 27% of subjects in the placebo group [odds ratio (OR) = 2.00; 95% CI 0.93 to 4.30; p = 0.08].1  
The median frequency of total seizures per month significantly decreased by 28.6% in the cannabidiol group versus a 9% decrease in the placebo group (MD: -
19.2; 95% CI -39.25 to -1.17; p = 0.03).1  On the CGIC scale, 37 of 60 caregivers (62%) judged their child’s overall condition improved in the cannabidiol group, as 
compared with 20 of 58 caregivers (34%) in the placebo group (p=0.02).1 
 
Trials in LGS 
In the dose-ranging GWPCARE3 trial, 225 patients with LGS were randomly assigned to one of three treatment arms: oral cannabidiol 20 mg/kg/day, 10 
mg/kg/day or placebo, in addition to baseline AED therapy.2 The trial was conducted at 29 centers in 4 countries: US (20), UK (3), France (1) and Spain (5). 
Patients ranged in age from 2 to 55 years old and were taking a mean of 3 AEDs after prior failed treatment with an average of 6 AEDs.2 The median baseline 
drop seizure frequency was 85 seizures per month.2 Drop seizures were defined as atonic, tonic or tonic-clonic seizures involving the entire body, trunk, or head 
that led to or could have led to a fall, injury, slumping in a chair or hitting the patient’s head on a surface.2  The primary outcome was median percent reduction 
in the frequency of drop seizures over 28 days during a 14 week treatment period compared to baseline.  The reduction in frequency of drop seizures was 
significantly greater in the cannabidiol 20 mg/kg/day group (42%) and 10 mg/kg/day group (37%) than in the placebo group (17%) [MD -21.6%; 95% CI -34.8 to -
6.7; p = 0.005 and MD -19.2%; 95% CI -31.2 to -7.7; p =0.002, compared to placebo respectively].2 Key secondary endpoints were the proportion of patients in 
each treatment group that achieved a reduction of 50% or more in monthly frequency of drop seizures, change in total seizure frequency, and change from 
baseline in the CGIC score at the end of treatment. All key secondary outcomes had statistically significant differences compared to placebo, results of these 
outcomes are presented in Table 4. 
 
In the GWPCARE4 trial, 171 patients with LGS (2-55 years old) were randomized to cannabidiol 20 mg/kg/day or placebo in addition to current AEDs.3 Patients 
were taking an average of 3 AEDs after prior trials with an average of 6 other AEDs, similar to the GWPCARE3 trial.3 The median baseline drop seizure frequency 
for the population was 74 per month.3 Twenty-four centers in 3 countries participated in the trial: US (17), Poland (6), and the Netherlands (1). The primary 
efficacy measure was the percent change in the monthly frequency of drop seizures during the 14 week treatment period. The cannabidiol group had a 44% 
reduction in drop seizure frequency compared to a 22% reduction in the placebo group (MD -17%; 95% CI -30.32 to 4.09; p = 0.014).3  Key secondary endpoints 
were the proportion of patients in each treatment group that achieved a reduction of 50% or more in monthly frequency of drop seizures, change in total seizure 
frequency, and change from baseline in the CGIC score at the end of treatment. All key secondary outcomes had statistically significant differences compared to 
placebo, results of these outcomes are presented in Table 4. 
 
Limitations of Clinical Trials: 
Caregiver assessment in the GWPCARE 1 trial showed differences in palatability and distinct adverse effects (particularly somnolence and gastrointestinal upset) 
between cannabidiol and placebo which could have led to unblinding of treatment assignments.1 The primary endpoint of seizure frequency and type of seizure 
was reported by caregivers via daily IVRS reports, which may have been biased by subjective reporting or caregiver error. The impact of concomitant AED 
therapy on safety and efficacy outcomes due to potential drug interactions is not clear and requires additional research. The patient population was primarily 
white, which makes generalizability difficult due to the lack of diverse patient population. 
 
 Finally, all 3 trials were manufacturer supported and manufacturer was responsible for trial design, trial management, site monitoring, trial pharmacovigilance, 
and statistical analysis. Each trial reported potential conflict of interests for the study authors in depth. GW Pharmaceuticals provided grant support paid to 
several of the authors’ institutions. In addition, several authors serve on the advisory board for GW Pharmaceuticals and received fees paid to their department. 
Another author is a paid employee of GW Pharmaceuticals and holds a pending patent on the use of cannabinoids in the treatment of epilepsy. 
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Clinical Safety: 
The most commonly observed adverse events in the controlled clinical trials conducted with cannabidiol that occurred with a greater incidence in cannabidiol-
treated patients than on placebo were in the following categories: central nervous system (e.g., somnolence and sedation), gastrointestinal (e.g., decreased 
appetite and diarrhea), hepatic (e.g., transaminase elevations) and infections (e.g., pneumonia).4 These events were generally mild to moderate in severity. 
Serious adverse events were generally related to transaminase elevations, somnolence and lethargy, and infections.4 In the trial that compared different doses 
of cannabidiol, the incidence of adverse events was lower in the 10 mg/kg per day group than the 20 mg/kg per day group.2  
 
In clinical trials, serum transaminase elevations typically occurred in the first two months of treatment initiation; however, some cases were observed up to 18 
months after initiation of treatment, particularly in patients taking concomitant valproate.4 Resolution of transaminase elevations occurred with discontinuation 
or dosage adjustment of cannabidiol and/or concomitant valproate in about two-thirds of cases.4 In about one-third of cases, transaminase elevations resolved 
without dose reduction or treatment discontinuation .4 The FDA-approved labeling recommends serum transaminase (ALT and AST) and total bilirubin levels be 
obtained at baseline, at one, three, and six months after starting treatment, and periodically thereafter as clinically indicated. Testing is also recommended with 
changes in dose or with changes in other medications that affect liver function.4 Cannabidiol should be discontinued or interrupted if symptoms or signs of liver 
dysfunction develop.4  Table 2 presents the most common adverse reactions reported in patients treated with cannabidiol compared to placebo as reported in 
the prescription labeling. 
 
Table 2:  Adverse Reactions in Patients Treated with Cannabidiol Oral Solution in Controlled Trials4 

Adverse Reaction Cannabidiol 10mg/kg/day 
(n=75) 

Cannabidiol 20mg/kg/day 
(n=238) 

Placebo 
(n=227) 

Elevated Transaminases 8% 16% 3% 

Decreased Appetite 16% 22% 5% 

Diarrhea 9% 20% 9% 

Somnolence 23% 25% 8% 

Fatigue, malaise, asthenia 11% 12% 4% 

Insomnia 11% 5% 4% 

Rash 7% 13% 3% 

Infections 41% 40% 31% 

 
All AEDs include a warning that this class of drugs can increase the risk of suicidal thoughts or behavior.4 This warning is based on a pooled analysis of 199 
placebo controlled trials of 11 different AEDs that showed that patients randomized to 1 of the AEDs had approximately twice the risk (adjusted relative risk 1.8, 
95% CI 12. To 2.7) of suicidal thinking or behavior compared to patients randomized to placebo.4 Anyone considering prescribing cannabidiol or any other AED 
must balance the risk of suicidal thoughts or behaviors with the risk of untreated illness.4 Epilepsy and many other illnesses for which AEDs are prescribed are 
themselves associated with morbidity and mortality and an increased risk of suicidal thoughts and behavior.4 
 
Drug Interactions: 
Dedicated drug-interaction trials evaluating concomitant administrations of CYP2C19 and CYP3A inhibitors and inducers with cannabidiol were not conducted 
during Phase 3 investigations. However, in 2 separate studies concentrations of clobazam and its active metabolite, N-desmethylclobazam, increased from 25% 
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to 63% and from 69% to 500%, respectively, with concurrent cannabidiol.23,24 One study included 13 pediatric patients, 10 (77%) of whom experienced adverse 
effects of clobazam requiring dose reduction.23 The other study included 203 serum concentrations from 27 adult and pediatric patients.24 Cannabidiol doses 
were started at 5 mg/kg/day and titrated up to a goal of 25 mg/kg/day or to a maximum of 50 mg/kg/day.24 In a pharmacokinetic study of healthy volunteers 
cannabidiol (750 mg twice daily) co-administered with clobazam increased the N-desmethylclobazam maximum serum concentration and AUC approximately 3-
fold.4 Clobazam is predominantly metabolized by CYP3A4 and CYP2C19, and cannabidiol potently inhibits CYP3A4 and CYP2C19 enzymes. Consequently, a 
pharmacokinetic interaction is suspected between clobazam and cannabidiol, as patients taking clobazam and cannabidiol have experienced increased 
sedation.4 In the GWPCARE1 trial the most common adverse event was somnolence, reported in 22 patients (36%) in the cannabidiol group and 6 patients (10%) 
in the placebo group. Of the 22 patients in the cannabidiol group in whom somnolence was reported, 18 were taking clobazam, as compared with 5 of 6 patients 
in the placebo group.1 
 
Cannabidiol causes dose-related increases in LFTs, and the majority of elevations in phase 3 trials occurred in patients taking concomitant valproate.4 The 
incidence of LFT elevations greater than 3 times the upper limit of normal was 30% in patients taking concomitant valproate and clobazam, 21% in patients 
taking concomitant valproate (without clobazam), 4% in patients taking concomitant clobazam (without valproate), and 3% in patients taking neither drug.4 
Resolution of LFT elevations occurred with discontinuation of cannabidiol or a dose reduction of cannabidiol and/or concomitant valproate in about two-thirds 
of the cases.4 In about one-third of the cases, LFT elevations resolved during continued treatment, without dose reduction of either drug.4   
 
Look-alike / Sound-alike Error Risk Potential: No other medications identified 
 
Comparative Endpoints: 

Table 3. Pharmacology and Pharmacokinetic Properties. 

Parameter 

Mechanism of Action Unknown 

Oral Bioavailability Not available – high fat/high calorie meals increase extent of absorption 

Distribution and 
Protein Binding Volume of distribution ranges from 21,000 Liters to 42,000 Liters. Protein binding > 94%  

Elimination Excreted in feces (84%) with minor renal clearance (8%) 

Half-Life 56-61 hours 

Metabolism Metabolized in the liver and the gut (primarily the liver) by CYP2C19 and CYP3A4 enzymes, and UGT1A7, UGT1A9, and UGT2B7 isoforms 

 
 
 

Clinically Meaningful Endpoints:   
1) Reduction in seizure frequency (all types) 
2) Serious adverse events 
3) Study withdrawal due to an adverse event 
 
 

Primary Study Endpoint:    
1) Percentage change in seizure frequency from baseline over a month 
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Table 4. Comparative Evidence Table. 
Ref./ 
Study Design 

Drug 
Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/
NNT 

Safety 
Outcomes 

ARR/
NNH 

Risk of Bias/ 
Applicability 

1. Devinsky O, 
et al.1 
(GWPCARE1) 
 
DB, PC, MC 
RCT 
 
Trial Design: 
4 wk baseline, 
14 wk 
treatment (2 
weeks dose 
titration, 12 
weeks 
maintenance), 
10 day taper, 
4 wk safety 
follow-up 
 
Total duration 
of subject 
participation: 3 
mos 
 
Followed by 
open label 
extension 
study 
 
N= 120 

1. CBD oral 
solution 
titrated to 
20mg/kg 
divided twice 
daily 
 
2. Placebo as 
an oral 
solution twice 
daily 
 
 

Demographics: 
1. Mean age: 9.8 yo 
2. Gender: 52% male 
3. Race: 78% White  
4. Median baseline seizure 

frequency: 13 seizures 
per mo 

5. Number of previous 
AEDs tried: 4 

6. Median number of 
concomitant AEDs 
during study: 3 (65% 
clobazam; 55% valproic 
acid; 43% stiripentol) 

 
Key Inclusion Criteria: 
1. Age 2 to 18 years with 

DS not controlled by 
current AED regimen 

2. ≥4 seizures during 28 
day baseline period 

3. Stable on AED regimen 
at least 4 weeks prior to 
study enrollment 

 
Key Exclusion Criteria: 
1. Unstable medical 

condition other than 
epilepsy 

2. Significant abnormal lab 
values 

3. ECG abnormalities 
4. Prior use of cannabis 

within 3 months prior 
to study enrollment 

5. Consumption of 
grapefruit juice 3 days 
prior to study 
enrollment and/or 
during study 

6. Impaired hepatic 
function (ALT >5 ULN) 

ITT: 
1.61 
2.59 
 
PP: 
1.52 
2.56 
 
Attrition: 
1.9 (15%) 
2.3 (5%) 
 

Primary Endpoint:  Median percentage 
change from baseline in convulsive 
seizure frequency over an average of 28 
days  
1. -38.9% 
2. -14.9% 
Adjusted MD -22.8% (95% CI -41.1 to -
5.4), p = 0.012 
 
Secondary Endpoints: 
1. Percent of patients with ≥50% 
reduction in convulsive seizure 
frequency during 4 week treatment 
period 
1. 26 (43%) 
2. 15 (27%) 
OR 2.00 (95% CI 0.93 to 4.30), p=0.08 
 
2. Median percentage change in total 
seizure frequency per month 
1. -28.6% 
2. -9.0% 
Adjusted MD: -19.2% (95% CI 
 -39.25 to -1.17), p=0.03 
 
3. Overall improvement on CGIC scale  
1. 37 (63.1%) 
2. 20 (35.1%) 
p=0.02 
95% CI - NR 

 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
 
NS 
 
 
 
 
 
NA 
 
 
NA 
 
 
 

AEs 
1. 57 (93%) 
2. 44 (75%) 
 
SAEs 
1. 8 (16%) 
2. 3 (5%) 
 
AE leading to 
withdrawal 
1. 8 (13%) 
2. 1 (1 %) 
 
Somnolence 
1. 22 (36%) 
2. 6 (10%) 
 
Loss of 
Appetite 
1. 17 (28%) 
2. 3 (5%) 
 
Diarrhea 
1. 19 (31%) 
2. 6 (10%) 
 
Elevated LFTs 
1. 12 (20%) 
2. 1 (1%) 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Assigned 1:1 via IVRS; 
stratified by age group (2-5 yo, 6-12 yo, 13-18 
yo). 
Performance Bias: High. Side effects of drugs 
could lead to unblinding. Caregiver assessment 
showed differences in palatability between 
study drug and placebo.  
Detection Bias: Unclear. Partially subjective end 
point of convulsive-seizure frequency reported 
by caregivers via IVRS. 
Attrition Bias: High. More drop out in the study 
drug arm compared to placebo (15% vs 5%) 
due to AEs. 
Reporting Bias: Low. Protocol available at NEJM 
website. Outcomes reported as prespecified.  
Other Bias: High. Funded by GW 
Pharmaceuticals, also responsible for trial 
design, trial management, site monitoring, data 
and statistical analysis. Author conflict of 
interest statements reported in depth. 
 
Applicability: 
Patient: Studied in children and young adults, 
cannot extrapolate results to adults >19 yo. 
Intervention: CBD dosed at maximum FDA-
recommended dose based on safety analysis. 
Comparator: Placebo designed to be 
administered in same volume as study drug.  
Outcomes: Change in convulsive seizure 
frequency an appropriate outcome. 
Setting: 23 centers in 4 countries; primarily in 
US patients. US (13), UK (3), France (4), Poland 
(2) 
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2. Devinsky O 
et al.2 
(GWPCARE3) 
 
DB, PC, MC, 
RCT 
 
Duration: 14 
weeks (2 
weeks titration 
followed by 12 
week 
maintenance 
period) 
 
Followed by 
open label 
extension 
study 
 
N=225 
 
 

1. CBD oral 
solution 
20mg/kg/day 
divided twice 
daily 
 
2. CBD oral 
solution 
10mg/kg 
divided twice 
daily 
 
3. Placebo 
oral solution 
twice daily in 
a volume 
comparable 
to 20 mg/kg 
or 10mg/kg 
 
 
 

Demographics: 
1. Mean age 15 yo 
2. Gender: 57% male 
3. Race: 88% White 
4. Median number of drop 

seizures per 28 days: 85 
5. Number of previous 

AEDs tried: 6 
6. Median number of 

concomitant AED: 3 
(49% clobazam; 40% 
valproic acid) 

 
Key Inclusion Criteria: 
1. Subjects with LGS aged 

2 to 55 yo refractory to 
AED treatment 

2. History of slow (<3.0 Hz) 
spike and wave pattern 
on EEG 

3. Subject had at least 2 
drop seizures per wk 
during 4 wk baseline 
period 

4. Stable on one or more 
AEDs for 4 weeks prior 
to screening 

 
Key Exclusion Criteria: 
1. Seizures due to 

progressive neurologic 
disease 

2. Subjects with tuberous 
sclerosis with a 
progressive tumor 

3. Anoxic episode 
requiring resuscitation 
within 6 mos of 
screening 

4. Unstable medical 
condition 

5. Prior use of cannabis 
within 3 mos prior to 
study enrollment 

ITT: 
1. 76 
2. 73 
3. 76 
 
 
PP: 
1. 67 
2. 71 
3. 74 
 
 
Attrition: 
1.9 
(11.8%) 
2.2 (2.7%) 
3.2 (2.6%) 
 

Primary Endpoint: Median percent 
change from baseline in the frequency 
of drop seizures over 28 days  
1. -41.9%  
2. -37.2%  
3. -17.2% 
 
1 vs 3: MD -21.6% (95% CI 
 -34.8 to -6.7), p=0.005 
 
2 vs 3: MD -19.2% (95% CI 
 -31.2 to -7.7), p=0.002 
 
Secondary Endpoints: 
1.Percent of patients with ≥50% 
reduction in convulsive seizure 
frequency from baseline 
1. 30 (39.5%) 
2. 26 (35.6%) 
3. 11 (14.5%) 
 
1 vs 3: OR 3.85 (95% CI 1.75 to 8.47), 
p<0.001 
 
2 vs 3: OR 3.27 (95% CI 1.47 to 7.26), 
p=0.003 
 
 
2. Median percent change in total 
seizures (averaged over 28 days) 
1. -38.4% 
2. -36.4% 
3. -18.5% 
 
1 vs 3: MD 18.8% (95% CI 4.4 to 31.8), 
p=0.009 
 
2 vs 3: MD 19.5% (95% CI 7.5 to 30.4), 
p=0.002 
 
3. Overall Improvement from baseline 
on CGIC reported at last visit 
1. 43 (57%) 
2. 48 (66%) 
3. 33 (44%) 
 

 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25%/4 
 
 
21%/5 
 
 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
 
 
 

AEs 
1. 77 (94%)  
2. 56 (84%) 
3. 55 (72%) 
 
SAEs 
1. 13 (17%) 
2. 13 (18%) 
3. 7 (9%) 
 
Withdrawal 
due to SAEs 
1. 6 (8%) 
2. 1 (1%) 
3. 1 (1%) 
 
Somnolence 
1. 30 (25%) 
2. 21 (14%) 
3. 5 (4%) 
 
Decreased 
Appetite 
1. 26 (21%) 
2. 13 (9%) 
3. 4 (3%) 
 
Diarrhea 
1. 15 (12%) 
2. 10 (7%) 
3. 8 (6%) 
 
Elevated LFTs 
1. 11 (14%) 
2. 3 (4%) 
3. 0 (0%) 
 
 
 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Randomized 1:1:1 via 
computer-generated block randomization 
schedule with block sizes of 6. Stratified by age 
group (2-5 yo, 6-11 yo, 12-17 yo, 18-55 yo). 
Performance Bias: Unclear. Side effects of 
study drug could lead to unblinding.  
Detection Bias: Unclear. Patients and 
caregivers recorded number and type of 
seizures each day via an IVRS recording. 
Attrition Bias: High. Higher attrition observed 
with 20mg/kg/day dosing due to AEs. 
Reporting Bias: Outcomes reported as 
prespecified. 
Other Bias: High. Funded by GW 
Pharmaceuticals who were also responsible for 
study design, management, monitoring, 
statistical and data analysis. Author conflict of 
interest statements reported in depth 
 
Applicability: 
Patient: Study population did not display 
extensive diversity (88% white). Did not include 
patients older than 56 yo. 
Intervention: Assessed 2 dosing regimens of 
CBD. 
Comparator: Placebo designed to be 
administered in same volume as study drug. 
Placebo appropriate comparator as subjects 
continued with current AED regimen. 
Outcomes: Change in drop seizure frequency 
an appropriate outcome. 
Setting: Conducted at 29 centers in 4 countries: 
US (20); UK (3); France (1); Spain (5) 
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6. Impaired hepatic 
function (ALT or AST 
>5 ULN) 

7. History of suicidal 
behavior 

8. Taking > 4 AEDs 
9. Use of felbamate or 

long-term steroids or 
any medication known 
to exacerbate epilepsy 

10. Use of corticotropins 6 
mos prior to screening 

1 vs 3: OR 1.83 (95% CI 1.02 to 3.30), 
p=0.04 
 
2 vs 3: OR 2.57 (95% CI 1.41 to 4.66), 
p=0.002 

 
13%/8 
 
 
 
22%/5 
 
 
 
 

Thiele EA et 
al.3 
(GWPCARE4) 
 
DB, PC, MC, 
RCT 
 
Duration: 14 
weeks (2 
weeks titration 
followed by 12 
week 
maintenance 
period) 
 
Followed by 
open label 
extension 
study 
 
N=171 
 

1. CBD oral 
solution  
20mg/kg/day 
divided twice 
daily 
 
2. Placebo 
oral solution 
twice daily 
 

Demographics: 
1. Mean age: 15 yo 
2. Gender: 51% male 
3. Race: 90% White 
4. Median number of drop 

seizures per 28 days: 74 
5. Number of previous 

AEDs: 6 
6. Median number of 

concomitant AEDs: 3 
(50% clobazam; 40% 
valproic acid) 

 
Key Inclusion Criteria: 
1. Subjects with LGS aged 

2 to 55 yo refractory to 
at least 2 AEDs 

2. History of slow (<2.5 Hz) 
spike and wave pattern 
on EEG 

3. Experience ≥2 drop 
seizures per wk during 4 
wk baseline period 

4. Stable on one or more 
AEDs for 4 weeks prior 
to screening 

 
Key Exclusion Criteria: See 
criteria for GWPCARE 3 

ITT: 
1. 86 
2. 85 
 
PP: 
1. 72 
2. 84 
 
Attrition: 
1. 14 
(16%) 
2. 1 (1%) 
 
 

Primary Endpoint: 
Median percent change in drop seizures 
frequency from baseline over 28 days 
1. -43.9% 
2. -21.8% 
MD -17 (95% CI -30.32 to  
-4.09), p=0.0135 
 
Secondary Endpoints: 
1. Percent of patients with ≥50% 
reduction in convulsive seizure 
frequency during 14 week treatment 
period 
1. 38 (44%) 
2. 20 (24%) 
OR 2.57 (95% CI 1.33 to 4.97), p=0.0043 
 
2. Median percentage change in total 
seizure frequency  
1. -41.2% 
2. -13.7% 
MD -21.1 (95% CI-33.3 to -9.4), p=0.005 
 
3. Improvement on CGIC scale 
1. 49 (58%) 
2. 29 (34%) 
OR 2.54 (95% CI 1.5 to 4.5), p=0.0012 

 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
 
20%/5 
 
 
 
 
 
NA 
 
 
 

AEs 
1. 74 (86%) 
2. 59 (69%) 
 
AE leading to 
withdrawal 
1. 12 (14%) 
2. 1 (1%) 
 
SAEs 
1. 20 (23%) 
2. 4 (5%) 
 
Somnolence 
1. 13 (15%) 
2. 8 (9%) 
 
Loss of 
Appetite 
1. 11 (13%) 
2. 2 (2%) 
 
Diarrhea 
1. 16 (19%) 
2. 7 (8%) 
 
Elevated LFTs 
1. 20 (23%) 
2. 1 (1%) 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Randomized 1:1 IVRS. 
Performance Bias: Unclear. Side effects of 
study drug could lead to unblinding. 
Detection Bias: Unclear. Patients and 
caregivers recorded number and type of 
seizures each day via an IVRS recording. 
Attrition Bias: High. More discontinuations in 
study drug population vs. placebo due to AEs. 
Reporting Bias:  Outcomes reported as 
prespecified. 
Other Bias: High. Funded by GW 
Pharmaceuticals who were also responsible for 
study design, management, monitoring, 
statistical and data analysis. Author conflict of 
interest statements reported in depth. 
 
Applicability:  
Patient: Patient population not very diverse 
(90% white). Patients > 55 yo not included. 
Intervention: CBD dosed at highest maximum 
dose deemed safe with acceptable AEs. 
Comparator: Placebo appropriate comparator 
as subjects continued with current AED 
regimen. 
Outcomes: Change in drop seizure frequency 
an appropriate outcome. 
Setting: 24 sites in 3 countries: US (17), 
Netherlands (1), and Poland (6) 

Abbreviations [alphabetical order]: AE = adverse effect; AED = antiepileptic drug; ALT = alanine aminotransferase;  ARR = absolute risk reduction; AST = aspartate aminotransferase; CGIC = Caregiver Global 
Impression of Change; CBD = cannabidiol; CI = confidence interval; DB = double blind; DS = Dravet syndrome;  ECG = electrocardiogram;  EEG = electroencephalogram; ITT = intention to treat; IVRS = 
interactive voice response system;  LGS = Lennox-Gastaut  syndrome; MC = multi center; MD = median difference: Mos = months; N = number of subjects; NA = not applicable; NNH = number needed to 
harm; NNT = number needed to treat; NR = not reported;  OR = odds ratio; PC = placebo controlled; PP = per protocol; RCT = randomized controlled trial; SAE = serious adverse effect; UK = United Kingdom;  
ULN = upper limit of normal; US = United States; WK = week;  YO = years old 
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NEW DRUG EVALUATION: Stiripentol capsules and powder for oral suspension (Diacomit®) 
See Appendix 3 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if 
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in 
specific populations. 
 
Clinical Efficacy: 
Stiripentol is structurally unrelated to all currently marketed antiepileptic products, and is classified as an aromatic allylic alcohol.25 It is FDA-approved for 
treatment of seizures associated with DS in children aged 2 years and older taking clobazam.8 The exact anticonvulsant mechanism of stiripentol is unknown, but 
possible actions include direct effects mediated through the gamma-aminobutyric acid (GABA) receptor and indirect effects involving inhibition of CYP450 
activity with resulting increase in blood levels of clobazam and its active metabolite. The clinical development of the drug was delayed due to its inhibitory effect 
on hepatic enzymes. Stiripentol increases the plasma concentrations of many AEDs, including phenytoin, carbamazepine, phenobarbital, valproate, and 
clobazam. Studies of stiripentol in adults have been discontinued since 1995 due to lack of significant efficacy.25    
 
Two, small, short-term, randomized placebo-controlled trials of stiripentol in DS were conducted in France and Italy over 15 years ago. These 2 trials led to the 
approval of stiripentol as an adjunctive treatment for DS in Europe (2007), Canada (2012), and Japan (2012) via orphan drug status.26  The two studies combined 
involved a total of 65 children between 3 and 18 years of age with DS. The FDA approved stiripentol based on evidence from these 2 clinical trials. Stiripentol is 
only FDA-approved as an adjunctive therapy in combination with clobazam. There are no clinical data to support the use of stiripentol as monotherapy in DS.8 
 
STICLO-France was conducted in 15 centers in France (n = 42)5 and STICLO-Italy was conducted in 6 centers in Italy (n= 23).6,7 The Italian study is not published, 
but individual data was reported in 2 separate systematic reviews published by CADTH6 and Cochrane Collaboration27 authors which evaluated evidence for the 
safety and efficacy of stiripentol in DS. The STICLO-France trial is described and evaluated below in Table 5.  The two STICLO studies employed similar study 
designs to compare the efficacy and safety of stiripentol with placebo in patients aged 3 to 18 years old with a diagnosis of DS who were being treated 
concomitantly with clobazam (0.5mg/kg/day, maximum 20mg/day) and valproate (30 mg/kg/day).6  Both studies included a one-month baseline period in which 
patients received stable doses of clobazam and valproate, and a two-month double-blind period (when stiripentol was administered orally at a dose of 50 
mg/kg/day in combination with clobazam and valproate), followed by one month of open-label stiripentol therapy (plus clobazam and valproate) for all study 
participants.6 During the double-blind period, the doses of  clobazam or valproate were reduced in the event of serious adverse events: poor appetite or 
persistent weight loss for valproate, and drowsiness or hyperexcitability for clobazam.6 
 
The primary efficacy endpoint for both studies was the proportion of responders during the double blind period. A responder was defined as a patient who had 
50% or greater reduction in the monthly frequency of generalized clonic or tonic-clonic seizures during the treatment period compared to baseline.5 In both 
studies, the percentage of responders was statistically significantly higher in the stiripentol groups compared with placebo. In STILCO-France, 15 of 21 (71%) 
stiripentol-treated patients were responders compared to 1 out of the 20 (5%) patients in the placebo group (p<0.0001; 95% CI 42.2 to 85.7; ARR=66; NNT=2).5 
In STILCO-Italy, 8 of 12 (67%) of stiripentol-treated patients were responders versus 1 of 11 (9%) in the placebo arm (p<0.009; 95% CI not reported; ARR=58; 
NNT=2).6,27 In the Cochrane meta-analysis, a statistically significant higher proportion of stiripentol subjects (22/33; 67%) had 50% or greater reduction in seizure 
frequency compared to placebo (2/31; 6%) resulting in a risk ratio (RR) of 10.4% (95% CI 2.64 to 40.87; ARR=61%; NNT=2).27 
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Trial Limitations 
The STILCO-France study has a number of methodological flaws that impact the reliability of interpreting the data reported from this trial. Additional adequately 
powered studies with long-term follow-up are needed to establish the long-term efficacy and tolerability of stiripentol in the treatment of patients with DS. 

 Power calculations were not performed prior to study initiation. Investigators inappropriately determined a between-treatment difference for the 
primary outcome for statistical testing after the study was under way.6 

 The small sample size limits the identification of infrequent or rare adverse events or clinical effectiveness in the broader population. 

 The short-term follow-up duration (2 months) of the trial limits the ability to assess the impact of stiripentol on developmental delay, cognitive 
impairment, and behavioral disorders. Long-term follow-up is also necessary to evaluate survival and adverse events related to treatment of DS with 
stiripentol.7  

 Although the study reported a decrease in seizure frequency with stiripentol versus placebo, the benefit of stiripentol may be overestimated due to a 
known pharmacokinetic drug–drug interaction of stiripentol with clobazam.6 Plasma levels of norclobazam (an active metabolite of clobazam) during the 
double-blind period were noticeably elevated over baseline levels in the stiripentol groups, but not the placebo groups.6 The combination of the 
relatively low dose of clobazam used (20mg/kg/day), plus the pharmacokinetic drug–drug interaction that elevated levels of norclobazam in the 
stiripentol groups, may have overestimated the benefit of stiripentol.6 

 Treatment adherence to the study drug was evaluated for 22 out of 41 patients. Nineteen patients did not return all the bottles: 11 in the stiripentol 
group and 8 in the placebo group.6  

 The frequency of study discontinuation was higher in the placebo group compared with the stiripentol group. However, since it is unclear how missing 
data were handled, it is unclear to what extent this differential dropout affects the study results.6 

 Parents and caregivers recorded patients’ seizure frequency in a diary; however, this method has not been validated and the reliability of this method is 
questionable; also it was not clear if, prior to the patient enrollment in the study, parents and caregivers received training on how to recognize and 
accurately report seizures.6 Patient and caregiver adherence to daily reporting of seizure frequency was not reported.6  

 There were no definitions of the analyzed populations, which created confusion  as it which populations were used to assess ( intention-to-treat or per 
protocol population.6  

 
Clinical Safety: 
In STILCO-France, adverse events were higher in the stiripentol group compared with the placebo group and were reported as being mild or moderate in 
severity.5 The percentage of patients reporting adverse events in the stiripentol group was 100% (21 out of 21) compared with 25% (5 out of 20) in the placebo 
group.5 The most frequently reported adverse events with stiripentol included nausea, drowsiness, loss of appetite, weight, somnolence, agitation, and 
aggression.4  Table 5 outlines the adverse effects that occurred in 5% or more of patients treated with stiripentol and more frequently than placebo as reported 
in the manufacturer’s prescribing information. 
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Table 5. Adverse effects that occurred in 5% or more of patients treated with stiripentol and more frequently than placebo8 

Adverse Effect Stiripentol 50 mg/kg/day  
(n =33), % 

Placebo  
(n=31), % 

Nausea 15 3 

Fatigue 9 3 

Decreased weight 27 6 

Decreased appetite 46 10 

Somnolence 67 23 

Agitation 27 16 

Insomnia 12 7 

Aggression 9 0 

 
Drug Interaction with Clobazam 
Doses of the co-administered antiepileptic drugs in the double-blind period were allowed to be decreased due to adverse events.6 In STILCO-France, 11 (52.4%) 
patients in the stiripentol group and 3 (15%) patients in the placebo group had to reduce their doses of clobazam or valproate.6 At the end of the double-blind 
period, the steady-state plasma concentrations of clobazam and its metabolite, norclobazam, increased from baseline in the stiripentol groups.6 Compared with 
clobazam, the increase in norclobazam was of a greater magnitude: from a median of 0.74 mg/L to 4.14 mg/L in STICLO-France.6 In contrast, in the placebo groups, 
there was little change in the plasma concentrations of either clobazam or norclobazam from baseline to the double-blind period.6  
 
Look-alike / Sound-alike Error Risk Potential: Nothing reported. 
 
Comparative Endpoints: 

 
Table 6. Pharmacology and Pharmacokinetic Properties. 

Parameter 

Mechanism of Action Unknown: possible GABA receptor agonist 

Oral Bioavailability Rapid; well absorbed – time to peak absorption is 2-3 hours 

Distribution and 
Protein Binding Protein binding – 99% 

Elimination Renal excretion – 90% 

Half-Life Half-life ranges from 4.5 to 13 hours and increases with increasing doses (dose-dependent) 

Metabolism Main liver cytochrome P450 CYP isoenzymes involved in metabolism are considered to be CYP1A2, CYP2C19, and CYP3A4 

 

Clinically Meaningful Endpoints:   
1) Proportion of patients with decrease in seizures 
2) Serious adverse events 
3) Study withdrawal due to an adverse event 

Primary Study Endpoint:    
1) Proportion of responders, defined as a patient who had 50% or 

greater reduction in the monthly frequency of seizures during the 
treatment period compared to baseline 
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Table 7. Comparative Evidence Table. 
Ref./ 
Study 
Design 

Drug 
Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/
NNT 

Safety Outcomes ARR/
NNH 

Risk of Bias/ 
Applicability 

1. Chiron 
MD et al.5 
DB, PC, MC 
 
 
Duration: 2 
months 
followed by 
open label 
extension 
for 1 month 
 
15 French 
centers from 
1996 
through 
1998 

1. Stiripentol 
50mg/kg to 
100mg/kg per 
day divided 2-3 
times per day 
 
2. Placebo 

Demographics: 
-Mean age: 9 yo 
-Median number of 
monthly seizures: 
18 
-Gender 
1. Male: 28% 
2. Male: 55% 
 
 
Key Inclusion 
Criteria: 
-Age ≥3 yo with DS 
taking valproate 
and clobazam 
-≥4seizures per 
month 
 
Key Exclusion 
Criteria: 
-Children receiving 
other AEDs except 
for progabide (not 
approved in the US) 
and intra-rectal 
diazepam 
-Asthma patients 
treated with 
theophylline 
-Parents unable to 
accurately record 
number of seizures 
 
 
 

ITT: 
1. 21 
2. 20 
 
PP: 
1. 20 
2. 16 
 
Attrition: 
1.1 (5%) 
2.4 (20%) 
 

Primary Endpoint: Proportion of 
responders (responders defined 
as ≥50% reduction in frequency 
of seizures during the second 
month of treatment compared to 
baseline); ITT population 
 
1. 15 (71%) 
2. 1 (5%) 
Difference: 66% 
95% CI 42.2 to 85.7 
p<0.0001 
 
Secondary Endpoints: 
Change in mean number of 
seizures during first month of 
treatment compared to baseline 
1. -15.18 
2. +5.32 
p=0.001 
95% CI NR 
 
Change in mean number of 
seizures during second month of 
treatment compared to baseline 
1. -12.75 
2. -4.7 
p<0.002 
95% CI NR 
 
Number of seizure-free patients 
(ITT population) 
1. 9 (43%) 
2. 0 (0%) 
95% CI NR 
p=0.0013  

 
 
 
 
 
 
 
 
 
66%/2 
 
 
 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
 
NA 
 
 
 
 
 
 
43%/3 

Drowsiness 
1 .15 (68%) 
2. 2 (10%) 
 
Loss of appetite 
1. 7 (32%) 
2. 1 (5%) 
 
Weight loss 
1. 6 (28%) 
2. 0 (0%) 
 
Neutropenia 
1. 3 (14%) 
2. 0 (0%) 
 
All AEs 
1. 21 (100%) 
2. 5 (25%) 
 
SAEs 
1. 6 (28%) 
2. 3 (15%) 
 
Withdrawals due to 
SAEs 
1. 1 (5%) 
2. 2 (10%) 
 
95% CI or p value NR 
for all outcomes 

NA for 
all 
 
 

Risk of Bias (low/high/unclear): 
Selection Bias: Unclear. Baseline demographics 
not evenly matched in terms of gender. 
Randomization completed using a computer-
generated list. 
Performance Bias: Unclear. Adherence unable to 
assess based on bottle return by patient’s family. 
Active drug matched in appearance to placebo. 
Differences in AEs could have potentially resulted 
in unblinding. Study protocol unavailable. 
Detection Bias: Unclear. Double blind trial design, 
no additional details provided. Seizure frequency 
documented by caregiver in a diary. Differences in 
AEs could have potentially resulted in unblinding. 
Attrition Bias: High. More dropouts in placebo 
arm (20% vs 5%). Not clear how missing data was 
handled. 
Reporting Bias: Unclear. Study protocol 
unavailable; however published report includes 
all expected outcomes. 
Other Bias: Trial funded by manufacturer. 
 
Applicability: 
Patient: Restricted to DS patients aged 3-18 yo 
Intervention: Stiripentol dose is used in clinical 
practice combined with clobazam and valproate. 
FDA approval is only for stiripentol in combination 
with clobazam. Trial is a short term assessment (2 
months) which limits long term assessment of AEs 
and efficacy. 
Comparator: Placebo 
Outcomes: Frequency of seizures is appropriate, 
other outcome such as frequency of status 
epilepticus and health related quality of life not 
assessed. 
Setting: 15 sites in France  
 

Abbreviations AEs = adverse effects: AEDS= anti-epileptic drugs; ARR = absolute risk reduction; CI = confidence interval; DB = double blind; DS = Dravet syndrome; ITT = intention to treat; MC = 
multicenter; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NR = not reported; PC = placebo controlled; PP = per protocol; SAEs = serious 
adverse effects; SMEI = severe myoclonic epilepsy in infancy; YO = years old 
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Appendix 1: Current Preferred Drug List 
Route Form Brand Generic PDL Carveout 
PO ORAL SUSP CARBAMAZEPINE carbamazepine Y  
PO TABLET CARBAMAZEPINE carbamazepine Y  
PO TAB CHEW CARBAMAZEPINE carbamazepine Y  
PO TAB ER 12H CARBAMAZEPINE ER carbamazepine Y  
PO TABLET EPITOL carbamazepine Y  
PO ORAL SUSP TEGRETOL carbamazepine Y  
PO TABLET TEGRETOL carbamazepine Y  
PO TAB ER 12H TEGRETOL XR carbamazepine Y  
RC KIT DIASTAT diazepam Y  
RC KIT DIASTAT ACUDIAL diazepam Y  
RC KIT DIAZEPAM diazepam Y  
PO TABLET DR DEPAKOTE divalproex sodium Y Y 
PO TAB ER 24H DEPAKOTE ER divalproex sodium Y Y 
PO CAP DR SPR DEPAKOTE SPRINKLE divalproex sodium Y Y 
PO CAP DR SPR DIVALPROEX SODIUM divalproex sodium Y Y 
PO TABLET DR DIVALPROEX SODIUM divalproex sodium Y Y 
PO TAB ER 24H DIVALPROEX SODIUM ER divalproex sodium Y Y 
PO CAPSULE ETHOSUXIMIDE ethosuximide Y  
PO SOLUTION ETHOSUXIMIDE ethosuximide Y  
PO CAPSULE ZARONTIN ethosuximide Y  
PO SOLUTION ZARONTIN ethosuximide Y  
PO TABLET PEGANONE ethotoin Y  
PO CAPSULE GABAPENTIN gabapentin Y  
PO TABLET GABAPENTIN gabapentin Y  
PO CAPSULE NEURONTIN gabapentin Y  
PO TABLET NEURONTIN gabapentin Y  
PO TABLET VIMPAT lacosamide Y  
PO TABLET LAMICTAL lamotrigine Y Y 
PO TABLET LAMOTRIGINE lamotrigine Y Y 
PO TABLET SUBVENITE lamotrigine Y Y 
PO TABLET KEPPRA levetiracetam Y  
PO SOLUTION KEPPRA levetiracetam Y  
PO TABLET LEVETIRACETAM levetiracetam Y  
PO SOLUTION LEVETIRACETAM levetiracetam Y  
PO TABLET ROWEEPRA levetiracetam Y  
PO CAPSULE CELONTIN methsuximide Y  
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PO TABLET OXCARBAZEPINE oxcarbazepine Y  
PO ORAL SUSP OXCARBAZEPINE oxcarbazepine Y  
PO TABLET TRILEPTAL oxcarbazepine Y  
PO ORAL SUSP TRILEPTAL oxcarbazepine Y  
PO ELIXIR PHENOBARBITAL phenobarbital Y  
PO TABLET PHENOBARBITAL phenobarbital Y  
PO TAB CHEW DILANTIN phenytoin Y  
PO ORAL SUSP DILANTIN-125 phenytoin Y  
PO ORAL SUSP PHENYTOIN phenytoin Y  
PO TAB CHEW PHENYTOIN phenytoin Y  
PO CAPSULE DILANTIN phenytoin sodium extended Y  
PO CAPSULE PHENYTEK phenytoin sodium extended Y  
PO CAPSULE PHENYTOIN SODIUM EXTENDED phenytoin sodium extended Y  
PO TABLET MYSOLINE primidone Y  
PO TABLET PRIMIDONE primidone Y  
PO TABLET BANZEL rufinamide Y  
PO TABLET GABITRIL tiagabine HCl Y  
PO TABLET TIAGABINE HCL tiagabine HCl Y  
PO TABLET TOPAMAX topiramate Y  
PO TABLET TOPIRAMATE topiramate Y  
PO CAPSULE DEPAKENE valproic acid Y Y 
PO CAPSULE VALPROIC ACID valproic acid Y Y 
PO SOLUTION DEPAKENE valproic acid (as sodium salt) Y Y 
PO SOLUTION VALPROIC ACID valproic acid (as sodium salt) Y Y 
PO CAPSULE ZONEGRAN zonisamide Y  
PO CAPSULE ZONISAMIDE zonisamide Y  
PO TB CHW DSP LAMICTAL lamotrigine V Y 
PO TAB DS PK LAMICTAL (BLUE) lamotrigine V Y 
PO TAB DS PK LAMICTAL (GREEN) lamotrigine V Y 
PO TAB DS PK LAMICTAL (ORANGE) lamotrigine V Y 
PO TAB RAPDIS LAMICTAL ODT lamotrigine V Y 
PO TB RD DSPK LAMICTAL ODT (BLUE) lamotrigine V Y 
PO TB RD DSPK LAMICTAL ODT (GREEN) lamotrigine V Y 
PO TB RD DSPK LAMICTAL ODT (ORANGE) lamotrigine V Y 
PO TAB ER 24 LAMICTAL XR lamotrigine V Y 
PO TB ER DSPK LAMICTAL XR (BLUE) lamotrigine V Y 
PO TB ER DSPK LAMICTAL XR (GREEN) lamotrigine V Y 
PO TB ER DSPK LAMICTAL XR (ORANGE) lamotrigine V Y 
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PO TB CHW DSP LAMOTRIGINE lamotrigine V Y 
PO TAB DS PK LAMOTRIGINE lamotrigine V Y 
PO TAB DS PK LAMOTRIGINE (BLUE) lamotrigine V Y 
PO TAB DS PK LAMOTRIGINE (GREEN) lamotrigine V Y 
PO TAB DS PK LAMOTRIGINE (ORANGE) lamotrigine V Y 
PO TAB ER 24 LAMOTRIGINE ER lamotrigine V Y 
PO TAB RAPDIS LAMOTRIGINE ODT lamotrigine V Y 
PO TB RD DSPK LAMOTRIGINE ODT (BLUE) lamotrigine V Y 
PO TB RD DSPK LAMOTRIGINE ODT (GREEN) lamotrigine V Y 
PO TB RD DSPK LAMOTRIGINE ODT (ORANGE) lamotrigine V Y 
PO TAB DS PK SUBVENITE (BLUE) lamotrigine V Y 
PO TAB DS PK SUBVENITE (GREEN) lamotrigine V Y 
PO TAB DS PK SUBVENITE (ORANGE) lamotrigine V Y 
PO SOLUTION BRIVIACT brivaracetam N  
PO TABLET BRIVIACT brivaracetam N  
PO SOLUTION EPIDIOLEX cannabidiol N  

PO CPMP 12HR CARBAMAZEPINE ER carbamazepine N  
PO CPMP 12HR CARBATROL carbamazepine N  
PO TABLET ONFI clobazam N  
PO ORAL SUSP ONFI clobazam N  
PO TABLET APTIOM eslicarbazepine acetate N  
PO TABLET POTIGA ezogabine N  
PO ORAL SUSP FELBAMATE felbamate N  
PO TABLET FELBAMATE felbamate N  
PO ORAL SUSP FELBATOL felbamate N  
PO TABLET FELBATOL felbamate N  
PO SOLUTION GABAPENTIN gabapentin N  
PO TAB ER 24H GRALISE gabapentin N  
PO SOLUTION NEURONTIN gabapentin N  
PO TABLET ER HORIZANT gabapentin enacarbil N  
PO SOLUTION VIMPAT lacosamide N  
PO TAB DS PK VIMPAT lacosamide N  
PO TAB ER 24H KEPPRA XR levetiracetam N  
PO TAB ER 24H LEVETIRACETAM ER levetiracetam N  
PO TAB ER 24H ROWEEPRA XR levetiracetam N  
PO TAB SUSP SPRITAM levetiracetam N  
PO TAB ER 24H OXTELLAR XR oxcarbazepine N  
PO TABLET FYCOMPA perampanel N  
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PO TAB DS PK FYCOMPA perampanel N  
PO ORAL SUSP FYCOMPA perampanel N  
PO CAPSULE LYRICA pregabalin N  
PO SOLUTION LYRICA pregabalin N  
PO ORAL SUSP BANZEL rufinamide N  
PO CAPSULE DIACOMIT stiripentol N  

PO CAP SPR 24 QUDEXY XR topiramate N  
PO CAP SPRINK TOPAMAX topiramate N  
PO CAP SPRINK TOPIRAMATE topiramate N  
PO CAP SPR 24 TOPIRAMATE ER topiramate N  
PO CAP ER 24H TROKENDI XR topiramate N  
PO POWD PACK SABRIL vigabatrin N  
PO TABLET SABRIL vigabatrin N  
PO POWD PACK VIGABATRIN vigabatrin N  
PO POWD PACK VIGADRONE vigabatrin N        
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Appendix 2: Medline Search Strategy 
 
Ovid MEDLINE(R) without Revisions 1996 to July Week 4 2018 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations August 1, 2018 
1 Carbamazepine 10556 
2 Diazepam/ 17408  
3 divalproex.mp. or Valproic Acid/ 11954 
4 Ethosuximide/ 914  
5 ethotoin.mp. 48  
6 Anticonvulsants/ or gabapentin.mp. 51267  
7 lacosamide.mp. 567  
8 lamotrigine.mp. 4601  
9 levetiracetam.mp. 2576  
10 methsuximide.mp.     99  
11 oxcarbazepine.mp. 1642  
12 Phenobarbital/ 17758 
13 Phenytoin/ 13251  
14 Primidone/ 1285  
15 rufinamide.mp. 195  
16 tiagabine.mp. 895  
17 topiramate.mp. 3974 
18 Valproic Acid/ 11749 
19 zonisamide.mp. 1131  
20 brivaracetam.mp. 146  
21 clobazam.mp. 810  
22 esclicarbazepine.mp. 2  
23 felbamate.mp. 681  
24 perampanel.mp. 218  
25 Pregabalin/ 1645  
26 Vigabatrin/ 1551  
27 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 105876  
28 Epilepsy/ 70268  
29 27 and 28 19230 
30 limit 29 to (english language and humans and yr="2016 -Current" and (clinical study or clinical trial, all or clinical trial, phase i or clinical trial, phase ii or 

clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study or controlled clinical trial or guideline or meta-analysis or multicenter 
study or practice guideline or pragmatic clinical trial or randomized controlled trial or systematic reviews)) 121 

31          limit 30 to yr = 2018-current    3  
 
 

134



 

Author: Moretz      January 2019 

Appendix 3: Prescribing Information Highlights for Epidiolex® and Diacomit® 
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Appendix 4: Key Inclusion Criteria  
 

Population Patients with epilepsy  

Intervention Drugs listed in Appendix 1 

Comparator Active or placebo comparisons of drugs listed in Appendix 1. 

Outcomes Change in seizure frequency 
Quality of life 
Adverse drug effects 

Timing Any study duration: literature search from 1/1/18 to 8/1/18 

Setting Outpatient 
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Appendix 5: Proposed Prior Authorization Criteria for Cannabidiol Oral Solution and Stiripentol Capsules and Powder for Oral Suspension 
 

Cannabidiol 
Goal(s): 

 To ensure appropriate drug use and restrict to indications supported by medical literature. 
 
Length of Authorization:  

 Up to 12 months 

 
Requires PA: 

 Cannabidiol 
 
Covered Alternatives:   
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is the request for renewal of therapy previously approved 
by the FFS system? 

Yes: Go to Renewal Criteria No: Go to #3 

3. Is this an FDA approved indication? (Lennox-Gastaut 
syndrome or Dravet syndrome in patients 2 years of age 
and older). 

Yes: Go to #4 No: Pass to RPh. Deny; 
medical appropriateness   
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Approval Criteria 

4. Are baseline liver function tests on file (serum 
transaminases and total bilirubin levels)? 
 
LFTs should be obtained at 1 month, 3 months, and 6 
months after starting treatment with cannabidiol and 
periodically thereafter as clinically indicated, after 
cannabidiol dose changes, or addition of other medications 
that are known to impact the liver. 
 
Note: dosage adjustment is recommended for patients with 
moderate or severe hepatic impairment. See Table 1 for 
dosing recommendations. 

Yes: Go to # 5 
 
Document results here: 
Date of lab work_________ 
AST___________________ 
ALT___________________ 
Total Bilirubin____________ 

No: Pass to RPh. Deny; medical 
appropriateness   

5. Is the patient uncontrolled on current baseline therapy with 
at least one other antiepileptic medication? 

Yes: Approve for 12 months No: Pass to RPh. Deny; 
medical appropriateness 

 
 

Renewal Criteria 

1. Are recent LFT’s documented in patient records? Yes: Go to # 2 
 
Document results here: 
Date of lab work_________ 
AST___________________ 
ALT___________________ 
Total Bilirubin____________ 

No: Pass to RPh. Deny; 
medical appropriateness   

2. Has seizure frequency decreased since beginning therapy? Yes: Approve for 12 months No: Pass to RPh. Deny for lack 
of treatment response. 
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Table 1: Dose Adjustments of Cannabidiol in Patients with Hepatic Impairment1 

Hepatic Impairment  Starting Dosage  Maintenance Dosage  Maximum 

Recommended 

Dosage  

Mild  2.5 mg/kg twice daily (5 

mg/kg/day)  

5 mg/kg twice daily (10 

mg/kg/day)  

10 mg/kg twice daily 

(20 mg/kg/day)  

Moderate  1.25 mg/kg twice daily 

(2.5 mg/kg/day)  

2.5 mg/kg twice daily 

(5 mg/kg/day)  

5 mg/kg twice daily 

(10 mg/kg/day)  

Severe  0.5 mg/kg twice daily (1 

mg/kg/day)  

1 mg/kg twice daily (2 

mg/kg/day)  

2 mg/kg twice daily 

(4 mg/kg/day)  
 
1. Epidolex (cannabidiol) Oral Solution Prescribing Information. Carlsbad, CA; Greenwich Biosciences, Inc. June 2018. 
 

 
P&T/DUR Review: 11/18 (DM) 
Implementation:  TBD  
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Stiripentol 
Goal(s):  

 To ensure appropriate drug use and restrict to indications supported by medical literature. 
 

Length of Authorization:  
Up to 12 months 

Requires PA: 
 Stiripentol capsules and powder for oral suspension 

 
Covered Alternatives:   
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is the request for renewal of therapy previously approved by 
the FFS system? 

Yes: Go to Renewal Criteria No: Go to #3 

3. Is the request for the FDA approved indication of Dravet 
syndrome in patients 2 years of age and older taking 
clobazam? 

 

Yes: Go to #3 No: Pass to RPh. Deny; 
medical appropriateness   

4. Are baseline white blood cell (WBC) and platelet counts on 
file within the past 3 months? 

 
Note: Labs should be assessed every six months while 
receiving stiripentol therapy. 

Yes: Approve for 12 months 
 
Document results here: 
Date of lab work__________ 
WBC___________________ 
Platelets________________ 
 

No: Pass to RPh. Deny; 
medical appropriateness 
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Renewal Criteria 

1. Are recent WBC and platelet counts documented in patient 
records? 

 
Note: Labs should be assessed every six months while 
receiving stiripentol therapy. 

Yes: Go to # 2 
 
Document results here: 
Date of lab work_________ 
WBC___________________ 
Platelets________________ 
 

No: Pass to RPh. Deny; 
medical appropriateness   

2. Has seizure frequency decreased since beginning therapy? Yes: Approve for 12 months No: Pass to RPh. Deny for lack 
of treatment response. 

 
 
 

 
P&T/DUR Review: 11/18 (DM)  
Implementation: TBD 
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Appendix 6: Prior Authorization Criteria 
 

Clobazam 
Goal(s): 
 
Length of Authorization:  

 12 months 
 
Requires PA: 

 Clobazam 
 
Covered Alternatives:   

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code 

2. Is the request for renewal of therapy previously approved 
by the FFS system? 

Yes: Go to Renewal Criteria No: Go to #3 

2.3. Does the patient have a diagnosis of Lennox-Gastaut 
syndrome and is the patient 2 years of age or older? 

Yes: Go to #3 No: Pass to RPh. Deny; 
medical appropriatenessGo to # 
5 

3.4. Is the patient uncontrolled on current baseline therapy 
with at least one other antiepileptic medication? 

Yes: Approve for 12 months No: Pass to RPh. Deny; 
medical appropriateness 

5. Does the patient have a diagnosis of Dravet Syndrome and 
is the patient 2 years of age or older? 

Yes: Approve for 12 months No: Pass to RPh. Deny; 
medical appropriateness. 
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Renewal Criteria 

1. Has seizure frequency decreased since beginning 
therapy? 

Yes: Approve for 12 months No: Pass to RPh. Deny for lack 
of treatment response. 

 
 
Limitations of Use:  

 Clobazam is not FDA-approved indicated for other epilepsy syndromes other than Lennox-Gastaut.  

 National Institute for Health and Care Excellence (NICE) guidance recommends clobazam as a second line agent for 
management of Dravet Syndrome.1 

 
 
1.National Institute for Health and Care Excellence (NICE). Epilepsies: diagnosis and management. nice.org.uk/guidance/cg137. Accessed July 30, 2018 

 
 

 
P&T Review:  11/18 (DM); 3/18; 7/16; 3/15; 5/12 
Implementation:  8/16, 8/12 
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Topiramate 
Goal(s): 

 Approve topiramate only for funded diagnoses which are supported by the medical literature (e.g. epilepsy and migraine 
prophylaxis).  

 
Length of Authorization:  

 90 days to lifetime  

 
Requires PA: 

 Non-preferred topiramate products  

 
Covered Alternatives:   

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code 

2. Does the patient have diagnosis of epilepsy? Yes: Approve for lifetime (until 12-
31-2036) 

No: Go to #3 

3. Does the patient have a diagnosis of migraine? Yes: Approve for 90 days with 
subsequent approvals dependent 
on documented positive response 
for lifetime* 

No: Go to #4 

4. Does the patient have a diagnosis of bipolar affective 
disorder or schizoaffective disorder?  

 

Yes: Go to #5 
 

No: Go to #6 
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Approval Criteria 

5. Has the patient tried or are they contraindicated to at least 
two of the following drugs? 

 Lithium 

 Valproate and derivatives 

 Lamotrigine 

 Carbamazepine 

 Atypical antipsychotic 
 
Document drugs tried or contraindications. 

Yes: Approve for 90 days with 
subsequent approvals dependent 
on documented positive response 
for lifetime approval.* 
 

No: Pass to RPh; Deny; 
medical appropriateness. 
Recommend trial of 2 covered 
alternatives. 

6. Is the patient using the medication for weight loss? 
(Obesity ICD10 E669; E6601)? 

Yes: Pass to RPh. Deny; not 
funded by the OHP 

No: Pass to RPh. Go to #7 

7. All other indications need to be evaluated for 
appropriateness:  

 Neuropathic pain  

 Post-Traumatic Stress Disorder (PTSD) 

 Substance abuse 

Use is off-label: Deny; medical appropriateness. Other treatments 
should be tried as appropriate.  
Use is unfunded: Deny; not funded by the OHP. 
If clinically warranted: Deny; medical appropriateness. Use clinical 
judgment to approve for 1 month to allow time for appeal.  
MESSAGE: “Although the request has been denied for long-term 
use because it is considered medically inappropriate, it has also 
been APPROVED for one month to allow time for appeal.” 

 
P&T Review:  11/18 (DM); 7/18; 3/18; 3/17; 7/16; 3/15; 2/12; 9/07; 11/07 
Implementation:   4/18/15; 5/12, 1/12 
 
 

Pregabalin 
Goal(s): 
 Provide coverage only for funded diagnoses that are supported by the medical literature. 
Length of Authorization:  
 90 days to lifetime (criteria-specific) 
 
Requires PA: 
Pregabalin and pregabalin extended release 
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Covered Alternatives 

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 

 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code 

2. Is the request for pregabalin immediate release? Yes: Go to # 3 No: Go to #4 

3. Does the patient have a diagnosis of epilepsy? Yes: Approve for lifetime No: Go to # 4 

4. Is the diagnosis an OHP-funded diagnosis with evidence supporting its use 
in that condition (see Table 1 below for examples)? 

Yes: Approve for 90 days 
to lifetime 

No: Pass to RPh. 
Deny; not funded by 
the OHP. 

 
Table 1. OHP Funded Diagnosis and Evidence Supports Drug Use in Specific Indication 

Condition Pregabalin Pregabalin Extended-Release 
Funded 

Diabetic Neuropathy X X 

Postherpetic 
Neuropathy 

X X 

Painful Polyneuropathy X  

Spinal Cord Injury Pain X  

Chemotherapy Induced 
Neuropathy 

 
X 

 

Non-funded  

Fibromyalgia X  
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P&T Review:  11/18 (DM); 7/18; 3/17; 3/15; 5/09; 9/07; 11/07 
Implementation:  10/18, 4/18/15; 1/11; 1/10 
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Drug Class Review: Thrombocytopenia 

Date of Review: January 2019 End Date of Literature Search:   11/05/2018 

Purpose for Class Review: 
Treatments for thrombocytopenia are being reviewed for the first time, prompted by the recent approval of three new drugs; avatrombopag (Doptelet®), 
fostamatinib (Tavalisse™) and lusutrombopag (Mulpleta®).  

Research Questions: 
1. What is the evidence for efficacy and harms of thrombocytopenia treatments (avatrombopag, eltrombopag, lusutrombopag, fostamatinib, and

romiplostim)?
2. Is there any comparative evidence for therapies for thrombocytopenia pertaining to important outcomes such as mortality, bleeding rates, and platelet

transfusions?
3. Is there any comparative evidence based on the harms outcomes of thrombocytopenia treatments?
4. Are there subpopulations of patients for which specific thrombocytopenia therapies may be more effective or associated with less harm?

Conclusions: 

 Three guidelines, six randomized clinical trials and five high-quality systematic reviews and meta-analyses met inclusion criteria for this review. There was
insufficient direct comparative evidence between different therapies to treat thrombocytopenia. A majority of trials were small and of short duration.

 Guidelines recommend corticosteroids and intravenous immunoglobulin (IVIg) as first-line therapy for most adults with idiopathic thrombocytopenia (ITP).
Thrombopoietin receptor agonists (TPOs)  and the tyrosine kinase inhibitor, fostamatinib, are recommended as second-line treatments after failure of at
least one other treatment.1–3 Avatrombopag and lusutrombopag are only approved for short-term use before procedures in patients with chronic liver
failure.

 There is insufficient evidence or low quality evidence to demonstrate an improvement in survival as a result of TPO therapy in patients with
thrombocytopenia due to chronic bone marrow failure, chronic idiopathic thrombocytopenic purpura or myelodysplastic syndrome (MDS) based on three
meta-analyses.4–6

 In patients with chronic ITP, TPOs (eltrombopag and romiplostim) were associated with similar rates of overall bleeding compared to standard of care (SOC)
(e.g., glucocorticoids, anti-D immune globulin, intravenous immune globulin, rituximab, azathioprine, etc.) (relative risk [RR] 0.97; 95% confidence interval
[CI] 0.75 to 1.26; P>0.05).4  There was moderate quality of evidence that overall bleeding rates were statistically lower with TPOs compared to placebo, with
or without azacitidine, decitabine or lenalidomide, in patients with myelodysplastic syndrome, 70% vs. 71% (RR 0.92; 95% CI, 0.86 to 0.99). A clinical
difference in overall bleeding is unlikely due to the small differences in rates.
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 There is insufficient evidence for the use of TPOs for the treatment or prevention of thrombocytopenia in patients being treated with chemotherapy for solid 
tumors.7  

Avatrombopag 

 In adults with thrombocytopenia and chronic liver disease avatrombopag decreased the proportion of patients requiring platelet transfusions or rescue 
procedures for bleeding up to 7 days after a scheduled procedure, based on two small, industry funded trials (low strength of evidence)(Table 2).8 

 Adverse events were similar between avatrombopag and placebo and serious adverse events were not significantly different.  
Fostamatinib 

 There is low quality evidence that fostamatinib is more effective than placebo at increasing platelets to a stable level, defined as platelets ≥50,000/µL in 4 or 
more of the 6 biweekly visits, in patients with chronic ITP over 24 weeks who were also taking other therapies for ITP; however 82% of patients even with 
fostamatinib were not able to obtain stable platelet counts  (Table 2).9 A second study demonstrated that there was not a statistically significant difference 
in the incidence of stable response between fostamatinib and placebo. There is insufficient evidence on long-term use, bleeding, and transfusion rates and 
evidence comes from small, manufactured funded studies.  

 Patients taking fostamatinib should be monitored for blood pressure increases and monthly liver function tests (LFTs).    
Lusutrombopag 

 No published trials were available for analysis. Prescribing materials describe two, phase 3, randomized controlled trials in patients with thrombocytopenia 
and chronic liver disease. One trial included centers in Japan only and the second trial enrolled patients from centers in Japan, Europe and the United States. 
In the first study (n=97), the primary endpoint was proportion of patients not requiring a platelet transfusion, which was lower with lusutrombopag 
compared to placebo, absolute risk reduction [ARR] 64% and number needed to treat [NNT] 2.10 In the second study (n= 215), the number of patients that 
required no platelet transfusion prior to primary invasive procedure or rescue therapy for bleeding from randomization through 7 days after invasive 
procedure was 65% for lusutrombopag treated patients and 13% for placebo, ARR 52% and NNT of 2.10  

 The most common adverse event with lusutrombopag was headache and which occurred in 3% or more of patients.10 
 
Recommendations: 

 Clinical evidence for efficacy and harms does not clearly demonstrate superiority of one treatment for thrombocytopenia over another for their 
corresponding approved indications. Continued monitoring for appropriate utilization is recommended.  

 Recommend prior authorization criteria for non-preferred drugs (Appendix 4). 

 Evaluate costs in executive session to determine PDL status.  
 
Background: 
The incidence and prevalence of thrombocytopenia is not clearly defined; however, it is estimated that the incidence of chronic ITP is 100 cases per one million 
persons per year.4 The severity of thrombocytopenia is variable dependent upon the cause, response to therapy, age of onset and potential for spontaneous 
remission. Thrombocytopenia is caused by a chronic bone marrow failure (myelodysplastic syndromes, primary myelofibrosis, acquired aplastic anemia and 
inherited bone marrow failure disorders), chemotherapy-induced thrombocytopenia, or immune thrombocytopenia. All types of thrombocytopenia result from a 
decreased number of platelets and if left untreated can lead to bleeding, bruising and rarely death due to hemorrhage. The goal of therapy in patients with 
thrombocytopenia is to increase platelet counts to prevent clinically relevant bleeding.  
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Standard of care for thrombocytopenia is treatment of acute needs with ‘rescue therapies’ (e.g., corticosteroids, intravenous immunoglobulins and platelet 
infusions) and if needed with ‘active therapies’ (e.g., rituximab, immunosuppressive agents and cytotoxic therapies).2  Active treatments are often used as 
needed to maintain platelet counts, usually checked weekly until stable counts are maintained and then checked on a monthly basis.2 Oral glucocorticoid based 
therapy is recommended first line for short term use; however, chronic glucocorticoid therapy is not recommended due to adverse events.1 Second-line 
treatments include: splenectomy, rituximab, TPOs or fostamatinib. Long-term remission may be possible with splenectomy and rituximab but less likely with 
TPOs. TPOs are generally reserved for chronic use in patients who fail to respond adequately to first-line treatments or choose not to use those therapies. TPOs 
are also used prior to surgery in patients who need a temporary increase in platelet and don’t respond to glucocorticoids. Benefits and risk of therapy need to be 
considered with each treatment. Although rare, rituximab has been associated with progressive multifocal leukoencephalopathy.1 Eltrombopag has a boxed 
warning for a potential to cause severe and potentially life-threatening hepatotoxicity. Alanine aminotransferase (ALT) elevations and hepatic function should be 
monitored.1  
 
The most important outcomes in patients with thrombocytopenia are: platelet counts, bleeding episodes, severe or life-threatening bleeds, mortality, platelet 
transfusions, and thromboembolisms. A complete response is defined by the International Working Group (IWG) as a platelet threshold of ≥100 X 109/L and a 
response is considered ≥30 but <100 X 109/L and a doubling from baseline.1   
 
Utilization for treatments for thrombocytopenia are low with no claims in quarter 2 and only one claim for eltrombopag in quarter 3. There are no prior 
authorization criteria for this class.  
 
A summary of relevant drug information is available in Appendix 1, which includes pharmacology and pharmacokinetic characteristics of these drugs, 
contraindications, warnings and precautions, including any Black Boxed Warnings and Risk Evaluation Mitigation Strategies.  
 
Table 1. Indications and Dosing. 

Drug Name (Manufacturer) Indication(s) Strength/Route Dose and Frequency 

Thrombopoietin Receptor Agonists 
Avatrombopag (Doptelet®)11 
AkaRx, Inc.  

- Treatment of thrombocytopenia in 
adult patients with chronic liver 
disease who are scheduled to 
undergo a procedure.  

Platelet count (x109/L):  
< 40: 60 mg orally  
40 to < 50: 40 mg orally 

Platelet count (x109/L):  
<40: 60 mg (3 tablets) daily for 5 days 
40 to < 50: 40 mg (2 tablets) daily for 
5 days 

Eltrombopag (Promacta®)12 
Novartis Pharmaceuticals 

- Thrombocytopenia in adults and 
children (1 year and older) with 
chronic ITP who have insufficient 
response to prior therapies* 

- Thrombocytopenia in patients with 
chronic hepatitis C to allow initiation 
and maintenance of interferon-based 
therapy 

For first-line severe aplastic anemia‡:  
Pediatrics 2-5 years old:  
2.5 mg/kg orally  
 
Pediatrics 6-11 years old:  
75 mg orally  
 
Patients 12 years and older:  
150 mg orally  
 

Adults:  
Once daily  
 
Pediatrics:  
Once daily  
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- Patients with severe aplastic anemia 
who have not responded to 
immunosuppressive therapy 

- In combination with standard 
immunosuppressive therapy for the 
first-line treatment of adult and 
pediatric patients (2 years and older) 
with severe aplastic anemia 

For all other indications:  
Adults and pediatrics 6 and older:  
25-50 mg orally†  
 
Pediatrics (ages 1-5):  
25 mg orally† 

Lusutrombopag (Mulpleta®)10 
Shionogi and Co., Ltd.  

- Thrombocytopenia in adults with 
chronic liver disease who are 
scheduled to undergo a procedure  

3 mg orally with or without food Give once-daily for 7 days, starting 8-
14 days before a procedure and the 
procedure should take place within 
2-8 days after the last dose 

Romiplostim (Nplate®)13 
Amgen Inc. 

- Thrombocytopenia in patients with 
chronic ITP who have had an 
insufficient response to prior 
therapies* 

- Thrombocytopenia in pediatric 
patients 1 year of age an older with 
ITP for at least 6 months who have 
insufficient response to 
corticosteroids, immunoglobulins, or 
splenectomy.  

Adults and Pediatrics: Initial dose is 1 
mcg/kg subcutaneously 
 

Once weekly  

Tyrosine Kinase Inhibitor 
Fostamatinib (Tavalisse™)14 
Rigel Pharmaceuticals 

- Thrombocytopenia in adult patients 
with chronic ITP who had an 
insufficient response to previous 
therapy  

100 mg orally – increase after 4 
weeks if needed  

Twice daily 

Key: * corticosteroids, immunoglobulins, or splenectomy; † Adjust based on target platelet count and dose may need to be adjusted based on hepatic 
impairment and patients of Asian ancestry, ‡ In combination with standard immunosuppressive therapy 
Abbreviations: ITP – immune thrombocytopenia 

 

Table 2. Summary of Pivotal Studies Completed. 
Study Comparison Population Primary Outcome Results 

Afdhal, et al15  
 
MC, DB, PC, RCT, 
Phase 3  

Eltrombopag 
75 mg daily  
vs. 
Placebo daily  
 

Adult patients with thrombocytopenia 
and chronic liver disease who are 
undergoing an elective invasive 
procedure 
 

Avoidance of platelet transfusion 
before, during and up to 7 days after 
the procedure 

Eltrombopag: 104 (72%) 
Placebo: 28 (19%) 
P<0.001 
CI not provided  
ARR 53% 
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30 days   (n=292) NNT 2 
Bussel, et al9  
FIT1  
 
MC, PC, DB, RCT, 
Phase 3 

Fostamatinib 
100mg twice 
daily  
vs.  
Placebo  
 

Adults with persistent and chronic 
immune thrombocytopenia 
 
(n=101) 

Stable Response  
(platelets ≥50,000/µL in 4 or more of 
the 6 biweekly visits) 

Fostamatinib: 9 (18%) 
Placebo: 0 (0%) 
P=0.026 
CI not provided  
ARR 18% 
NNT 6 

Bussel, et al9  
FIT2 
 
MC, PC, DB, RCT, 
Phase 3 

Fostamatinib 
100mg twice 
daily   
vs.  
Placebo 
 

Adults with persistent and chronic 
immune thrombocytopenia 
 
(n= 74) 

Stable Response  
(platelets ≥50,000/µL in 4 or more of 
the 6 biweekly visits) 

Fostamatinib: 9 (18%) 
Placebo: 1 (4%) 
P=0.152 
CI not provided 
 

Tarantino, et al16  
 
MC, DB, RCT, 
Phase 3 

Romiplostim 
weekly*  
vs.  
Placebo weekly  
 
24 weeks  

Children with chronic ITP  
 
 
(n=62) 

Durable platelet response† Romiplostim: 22 (52%) 
Placebo: 2 (10%) 
P=0.002 
OR 9.1 (95% CI, 1.9 to 43.2) 
ARR 42% 
NNT 3 

Terrault, et al8 
ADAPT 1  
 
RCT, DB, PC, MC, 
Phase 3  

Avatrombopag 
60 mg X 5 days  
vs.  
Placebo 60 mg  
 
Avatrombopag 
40 mg X 5 days  
vs.  
Placebo 40 mg 

Adults with thrombocytopenia and 
chronic liver disease undergoing 
scheduled procedures  
 
(n=231) 

Proportion of patients not requiring 
platelet transfusion or rescue 
procedures for bleeding up to 7 days 
after a scheduled procedure 

Avatrombopag 60 mg: 59 (65.6%) 
Vs.  
Placebo 60 mg: 11 (22.9%) 
P<0.001 
ARR 43% 
NNT 3 
 
Avatrombopag 40 mg: 52 (88.1%) 
Vs. 
Placebo 40mg: 13 (38.2%) 
P<0.001 
CI not provided  
ARR 50 
NNT 2 

Terrault, et al8  
ADAPT 2  
 
RCT, DB, PC, MC, 
Phase 3 

Avatrombopag 
60 mg X 5 days  
vs.  
Placebo 60 mg  
 

Adults with thrombocytopenia and 
chronic liver disease undergoing 
scheduled procedures 
 
(n=204) 

Proportion of patients not requiring 
platelet transfusion or rescue 
procedures for bleeding 
(transfusions, vitamin K, 
cryoprecipitate, desmopressin, 

Avatrombopag 60 mg: 48 (68.6%) 
Vs.  
Placebo 60 mg: 15 (34.9%) 
P<0.001 
ARR 34% 
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Avatrombopag 
40 mg X 5 days  
vs.  
Placebo 40 mg  

recombinant activated factor VII, 
amino-caproic acid, tranexamic acid, 
surgical intervention, or 
interventional radiology) up to 7 days 
after a scheduled procedure 

NNT 3 
 
Avatrombopag 40 mg: 51 (87.9%) 
Vs. 
Placebo: 11 (33.3%) 
P<0.001 
CI not provided  
ARR 55% 
NNT 2 

Key: * Dosed weekly from 1 µg/kg to 10 µg/kg to target platelet counts of 50-200x109, † Platelet counts ≥ 50 x 109/L without rescue drug use in the preceding 4 
weeks 
Abbreviations: ARR – absolute risk reduction; CI – confidence interval; DB – double-blind; ITP – immune thrombocytopenia; MC – multi-center; NNT – number 
need to treat; OR – odds ratio; PC – placebo-controlled; RCT – randomized controlled trial 

 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
Systematic Reviews: 
 
Cochrane – Alternative Agents to Prophylactic Platelet Transfusion for Preventing Bleeding in People with Thrombocytopenia Due to Chronic Bone Marrow 
Failure  
A 2016 review by Cochrane analyzed evidence for the use of alternatives to platelet transfusion.6 A number of alternatives were included in the search; however, 
this review will focus on the TPO mimetics, which included 5 trials (n=456). Four romiplostim and one eltrombopag trial were identified. The TPO trials were 
considered to have a high risk of bias due to funding and conflicts of interest with industry. Patients enrolled had the following diagnosis: MDS; MDS and acute 
myeloid leukemia (AML) or aplastic anemia; MDS or aplastic anemia and familial thrombocytopenia. There was moderate quality of evidence that the use of TPO 
mimetics, compared to placebo, resulted in a significant reduction in the number of patients receiving any type of platelet infusion (RR 0.74; 95% CI, 0.61 to 
0.95).6 The anticipated absolute effects in risk of transfusion was 658 patients per 1000 patients for placebo and 500 patients per 1000 patient for TPOs.6 
Difference in drug reactions between TPOs and placebo were found to be similar based on low quality evidence (RR 1.12; 95% CI, 0.83 to 1.51).6 There was 
insufficient or very-low quality evidence for the following outcomes: at least one bleeding episode, life-threatening bleed, all-cause mortality, transfusion 
reactions, and thromboembolic events. Limitations to the evidence include high risk of bias and lack of high quality evidence.  Overall, there is insufficient 
evidence to suggest a benefit TPOs in reducing bleeds in patients with thrombocytopenia due to chronic bone marrow failure.     
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Cochrane – TPO Receptor Agonists for Chronic Idiopathic Thrombocytopenia Purpura 
Cochrane reviewed the evidence for the use of TPOs in chronic ITP in 2011.4 Evidence from six studies for the drugs romiplostim and eltrombopag were included. 
Comparisons were made between TPOs and placebo or standard of care (SOC) (e.g., glucocorticoids, anti-D immune globulin, intravenous immune globulin, 
rituximab, azathioprine, etc.). Adult and children, median age of early to mid-50s, with a diagnosis of chronic ITP (platelet count less than 30 X 109) were 
included. Studies were small with a range of 21 to 234 patients in each study and a duration of 6 to 52 weeks.4 Overall risk of bias was rated as low for all 
domains except for “other bias” which included funding by the manufacturer. The primary outcome was overall survival and severe bleeding. Secondary 
outcomes were; overall platelet response (durable plus transient rates of platelet response), complete response (increase in platelet counts to > 150 X 109/l, 
partial response (increase in platelet count to between 50 and 150 X 109/l and durable platelet response (platelet count ≥ 50 X 109/l). 
 
There was insufficient evidence for the outcome of mortality. Improved overall platelet response was higher in patients treated with TPOs versus comparators, 
71% vs 17% (NNT 2), with a RR of 4.06 (95% CI, 2.93 to 5.63) compared to placebo.4 When compared to SOC, 92% of patients treated with TPOs had an overall 
platelet response compared to 51% for SOC (RR of 1.81; 95% CI, 1.37 to 2.37/NNT 3).4  A complete response favored TPOs versus placebo (RR 9.29; 95% CI, 2.32 
to 37.15) and durable response favored TPOs over placebo as well (RR 14.16; 95%, 2.91 to 69.01); however, these results are associated with wide confidence 
intervals which suggests the benefit is highly variable. Overall bleeding events were reduced with TPOs compared to placebo 54% vs. 70% (RR of 0.78; 95% CI, 
0.68 to 0.89/NNT 7) but were similar when compared to SOC (RR 0.97; 95% CI 0.75 to 1.26).4 No differences were found between TPOs and comparisons in 
significant bleeding events or total adverse events. Limitations to these findings are a small number of studies and number of patients who experienced 
outcomes. Overall evidence was rated as moderate with no evidence that TPOs reduced significant bleeding events compared to SOC, and there was insufficient 
evidence for a mortality benefit.    
 
Cochrane – Thrombocytopenia Mimetics for Patients with Myelodysplastic Syndromes  
The evidence for TBOs for the use of MDS was evaluated in a 2017 Cochrane review.5 Six, double-blind, randomized, placebo controlled trials were identified, 
which included 746 patients. Drugs included were romiplostim (4 trials) and eltrombopag (2 trials). Comparators were placebo, plus or minus additional therapy 
(azacitidine, decitabine or lenalidomide). Trials were small with sample sizes ranging from 29 to 356 patients. A majority of patients had low and intermediate 
complications related to MDS. All trials were found to be high risk of bias due to small sample sizes, imbalances between baseline characteristics, and premature 
termination of two studies.  
 
There were no differences in mortality rates between TPOs and placebo, 21% vs. 25% (RR 0.97; 95% CI, 0.73 to 1.27), based on low quality evidence.5 There is 
insufficient evidence demonstrating that TPOs induce an acceleration of transformation to AML based on a RR of 1.02 (95% CI, 0.59 to 1.77).  There was 
moderate quality evidence that TPOs reduce the incidence of all bleeding rates, 70% vs. 71% (RR 0.92; 95% CI, 0.86 to 0.99). This translates into a bleeding 
incidence of 713 out of 1000 patients treated with placebo will experience a bleed compared to 656 out of 1000 patients in the TPO treated group; however, the 
difference of 1% is small and a clinically significance difference is unlikely. There was no evidence of differences in transfusion rates, adverse events, or serious 
adverse events between TPOs and placebo.  Limitations to this review are similar to other studies of thrombocytopenia which include small sample sizes, high 
risk of bias and small number of trials available for analysis.  
 
Cochrane – Thrombopoietin Receptor Agonists for Prevention and Treatment of Chemotherapy-induced Thrombocytopenia in Patients with Solid Tumors 
A 2017 review done by Cochrane evaluated the use of TPOs for thrombocytopenia due to chemotherapy use in patients with solid tumors.7 Six randomized, 
placebo-controlled trials were included. Trials were found to have a high risk of overall bias and detection bias but low risk of bias for the other domains.  
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In prevention of chemotherapy-induced thrombocytopenia, mortality rates were not found to be different between TPOs and placebo based on two trials of 
eltrombopag (RR 1.35; 95% CI, 0.53 to 3.45) (low quality evidence).7 There was insufficient evidence to determine a difference in severe or life-threatening 
bleeds. Trials of romiplostim were small and evidence was insufficient to draw any conclusions. Overall evidence does not support the use of TPOs for the 
prevention or treatment of thrombocytopenia due to chemotherapy in patients being treated for solid tumors.    
 
Egebaly, et al – Tolerability and Efficacy of Eltrombopag in Chronic ITP 
A 2017 systematic review and meta-analysis evaluated the effect of eltrombopag use in children and adult patients with chronic ITP.17 Six, small trials lasting 
from 6-24 weeks were included in the review. The median age of participants ranged from 9 years to 60.5 years with fewer male participants compared to 
females (13-52%).17 Eltrombopag doses ranged from 30 mg to 75 mg with dose-ranging schedules used in 3 studies. Overall platelet response was the primary 
endpoint, defined as platelet counts of at least 50 X 109/L. The authors report no conflict with industry and received no funding for the publication. Studies were 
graded for risk of bias and quality of studies was moderate to high. Publication bias was not able to be determined due to the small number of included studies.  
 
Overall platelet response was higher in the eltrombopag group compared to placebo, 63% vs. 18% (RR 3.42; 95% CI, 2.51 to 4.65; I2 = 22%).17 The incidence of 
significant bleeding was 21% in the eltrombopag group compared to 37% in patients treated with placebo (RR 0.56; 95% CI, 0.41 to 0.77).17 Limitations to the 
review are that only placebo-controlled comparisons are available, studies were small and of short duration and studies were funded by industry.  
 
After review, 5 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), comparator (e.g., no control), or 
outcome studied (e.g., non-clinical).18–22  
 
Guidelines: 
 
American Society of Hematology 2011 Evidence-based Practice Guideline for Immune Thrombocytopenia 
The American Society of Hematology guideline was updated in 2011 to provide recommendations on the diagnosis and management of ITP.1 Evidence was 
reviewed and graded using the GRADE system for recommendations (1A, 1B, 1C, 2A, 2B, or 2C). A value of 1 represents a high degree in confidence in evidence 
for an outcome and a value of 2 represents a lower degree of confidence. A designation of “A” represents a higher level of evidence (i.e., RCT), with the quality 
of evidence decreasing with “B” and “C” scores. The guideline panel was comprised of authors with no conflicts of interest and no funding was provided from 
pharmaceutical companies. Overall this guideline was rated as high quality. Treatment recommendations are presented in Table 3.  
 
Table. 3 American Society of Hematology Recommendations 

Patient Demographic  Recommendation  Grade  

Pediatrics (children or adolescents) 
Initial management of pediatric 
ITP  

- Short-term corticosteroids  
- Single dose of IVIg (0.8-1 g/kg) 

1B 

- Anti-D* therapy is not advised in children with a hemoglobin concentration that is decreased due to 
bleeding or with evidence of autoimmune hemolysis  

1C 

- Single dose of anti-D* can be used as first-line treatment in Rh-positive, nonsplenectomized children 
requiring treatment 

2B 
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Second-line Treatment of 
Pediatric ITP  
 

- Rituximab is recommended if there is significant ongoing bleeding despite treatment with IVIg, anti-D*, 
or conventional doses of corticosteroids  

2C 

- Rituximab may be an alternative to splenectomy in chronic ITP or for those who don’t respond favorably 
to splenectomy 

2C 

- High dose dexamethasone is recommended for patients who have significant ongoing bleeding despite 
treatment with IVIg, anti-D* or conventional high doses of corticosteroids 

2C 

- High dose dexamethasone may also be considered as an alternative to splenectomy or for those who 
don’t respond favorably to splenectomy 

2C 

Persistent or Chronic ITP or ITP 
unresponsive to initial measures 

- Splenectomy for significant or persistent bleeding and lack of responsiveness or intolerance of other 
therapies or who have a need for an improved quality of life 

1B 

Treatment of ITP in Adults  
First-line Treatment of Adults  - Longer courses of corticosteroids or IVIg  2B 

- IVIg use with corticosteroids when a more rapid increase in platelet count is required 2B 
- Either IVIg or anti-D* may be used as first-line treatment if corticosteroids are contraindicated 2C 
- If IVIg is used, the dose should initially be 1g/kg as a one-time dose. This dose may be repeated if 

necessary 
2B 

Treatment of Patients Who are Unresponsive to or Relapse After Initial Corticosteroid Therapy  
 - Splenectomy for patients who have failed corticosteroid therapy  1B 
 - TPOs for patients at risk of bleeding who relapse after splenectomy or who have a contraindication to 

splenectomy and who have failed at least one other therapy  
1B  

 - TPOs may be considered for patients at risk of bleeding who have failed one line of therapy such as 
corticosteroids or IVIg and who have not had splenectomy  

2C  

 - Rituximab may be considered for patients at risk of bleeding who have failed one of therapy such as 
corticosteroids, IVIg or splenectomy  

2C  

 - Patients requiring treatment receive either corticosteroids or IVIg 1C  
Patients with Secondary-ITP due to HCV 
 - If treatment for ITP is required, the initial treatment should be IVIg  2C 
Patients with Secondary-ITP due to HIV   
 - If treatment for ITP is required, the initial treatment should be corticosteroids, IVIg, or anti-D*  2C 
 - Splenectomy in preference to other treatments in symptomatic patients who fail corticosteroids, IVIg, 

or anti-D* 
2C  

Key: * Anti-D is recommended only in patients who are Rh-positive, who have a negative direct antiglobulin test (DAT) and who have not undergone splenectomy. 
Abbreviations: ITP – immune thrombocytopenia; IVIg – intravenous immunoglobulin; TPO – thrombopoietin receptor agonists 

 
NICE – Eltrombopag for the Treating Chronic Immune (idiopathic) Thrombocytopenia Purpura 
In 2010 National Institute for Health and Care Excellence (NICE) reviewed the evidence for the safety and efficacy of eltrombopag use in adult patients and was 
updated in 2018.3 The RAISE trial served as the source for a majority of the clinical information. Clinical guidance recommends the use of eltrombopag if the 
following conditions are met:  
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- Patient’s condition is refractory to standard active treatments and rescue therapies or  
- Patient has severe disease and a high risk of bleeding that needs frequent courses of rescue therapy  

 
Clinical recommendations were based on the results of 3 placebo-controlled, randomized trials; however, only one was published with individual results (Table 
4). Eltrombopag was associated with less bleeding of any type compared to placebo, 27% vs. 57%, respectively; however, clinically significant bleeding did not 
differ between groups (13% vs. 10%).  The most common adverse reactions seen with eltrombopag were headache, diarrhea, and nausea. There was insufficient 
evidence for long-term outcomes and direct comparisons to other treatments for ITP. Eltrombopag has also been associated with increases in alanine 
aminotransferase (ALT) and hepatic monitoring is recommended.  
 
Table 4. Results of Eltrombopag Randomized Controlled Trials3  

Study  Comparison  Population  Result  

RAISE  Eltrombopag vs.  
Placebo 
(plus standard of care in both groups) 

Adult patients with chronic ITP 
(platelet count less than 30 X 109 per 
liter) 

Response to therapy†: 
Eltrombopag: 52% 
Placebo: 17% 
OR 8.2 (95% CI, 3.59 to 18.73; 
p<0.001) 

Key: *Standard of Care – corticosteroids, non-selective immunosuppressants and rescue medication, † platelet count of 50-400 X 109/L 
Abbreviations: CI – confidence interval; ITP – idiopathic thrombocytopenia; OR – odds ratio  

 
NICE – Romiplostim for the Treatment of Chronic Immune (idiopathic) Thrombocytopenic Purpura 
Romiplostim was reviewed by NICE for the use in adult patients with ITP.2 Two double-blind, placebo-controlled trials in patients who also received standard of 
care consisting of prednisone, azathioprine and danazol where included. One trial studied patients (n=63) who had undergone splenectomy and the second trial 
was in patients (n=62) who had not had splenectomies (Table 5).2 Patients were treated weekly for 24 weeks. Durable platelet response, defined as a platelet 
count of at least 50 X 109 per liter in at least 6 of 8 weekly assessments, was the primary endpoint in both trials.  
 
Table 5. Results of Romiplostim Randomized Controlled Trials2  

Study  Comparison  Population  Result  

Splenectomized Patients  Romiplostim vs.  
Placebo 
(plus standard of care in both groups) 

Adult patients with chronic ITP 
(platelet count less than 15 X 109 per 
liter) 

Durable platelet response: 
Romiplostim: 16 (38.1%) 
Placebo: 0 (0%) 
 

Non-splenectomized Patients  Romiplostim vs.  
Placebo 
(plus standard of care in both groups) 

Adult patients with chronic ITP 
(platelet count less than 18 X 109 per 
liter) 

Durable platelet response: 
Romiplostim: 25 (61%) 
Placebo: 1 (4.8%) 
 

Abbreviations: ITP – idiopathic thrombocytopenia  
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Guidance issued by NICE for the use of romiplostim in adults is the same as for eltrombopag2:  

- Patient’s condition is refractory to standard active treatments and rescue therapies or  
- Patient has severe disease and a high risk of bleeding that needs frequent courses of rescue therapy  

 
Romiplostim use is not recommended in patients with recurrence of thrombocytopenia and bleeding after stopping treatment, increased bone marrow 
reticulum, thrombosis, and loss of response. Pooled severe bleeding events (life threatening or fatal) occurred more often in patients taking placebo compared 
to romiplostim, 7% vs. 12%, respectively. Health-related quality of life was not statistically different between groups.  
 
After review, 2 guidelines were excluded due to poor quality.23,24 
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Appendix 1: Specific Drug Information 
 
Table 6. Clinical Pharmacology and Pharmacokinetics. 

Drug Name Mechanism of Action Absorption Metabolism/Excretion Pharmacokinetics (mean) 

Thrombopoietin Receptor Agonist 

Avatrombopag 
(Doptelet®) 

TPO receptor agonist that stimulates 
proliferation and differentiation of 
megakaryocytes from bone marrow 
progenitor cells increasing platelets 

5-6 hours till maximal 
absorption 

- Via CYP450 (CYP 2C9) 
- Fecal 88% 
- Urine 6% 

Half-life: 19 hours 
Cmax: 166 ng/mL 
AUC: 4198 ng.hr/mL 

 

Lusutrombopag 
(Mulpleta®) 

TPO receptor agonist that interacts 
with receptors to induce the 
proliferation and differentiation of 
mega-karyocytic progenitor cells from 
hematopoietic stem cells and 
megakaryocyte maturation. 

6-8 hours  - Via CYP4 enzymes 
and CYP4A11 

- Fecal 83% 
- Urine 1% 

Half-life: 27 hours 
Cmax: 111 ng/mL 
AUC: 2931 ng.hr/mL 
Vd: 39.5 L 

Eltrombopag 
(Promacta®) 

TPO receptor agonist which interacts 
with receptors and initiates signaling 
cascades that induce proliferation and 
differentiation from bone marrow 
progenitor cells  

2-6 hours with approximately 
52% absorbed after oral 
administration  
- Food decreases absorption 

and should be taken on an 
empty stomach 

- Via CYP1A2 and 
CYP2C8 

- Feces 59% 
- Urine 31% 

 

Half- life: 26-35 hours 
Cmax: not reported 
AUC: not reported 
Vd: not reported 

Romiplostim 
(Nplate®) 

TPO receptor agonist which binds and 
activates TPO receptor 

Not reported - Excretion TPO 
receptor dependent 

Half-life: 3.5 days 
Cmax: not reported 
AUC: not reported 
Vd: not reported 

Tyrosine kinase inhibitors 

Fostamatinib 
(Tavalisse™) 

Tyrosine kinase inhibitor which 
ultimately reduces antibody-mediated 
destruction of platelets.  

Bioavailability is 55% - Alkaline phosphatase 
to active metabolite 
R406 in the gut 

- CYP450 
- Feces 80% 
- Urine 20% 

Half-life: 15 hours 
Cmax: 550 ng/mL 
AUC: 7080 ng.hr/mL 

Abbreviations: AUC – area under the curve; Cmax – maximum concentration; TPO – thrombopoietin receptor agonist; Vd – volume of distribution 
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Use in Specific Populations: 
Avatrombopag – May cause fetal harm. Breastfeeding not recommended.  
Eltrombopag – Breastfeeding not recommended. 
Fostamatinib – May cause fetal harm. Breastfeeding not recommended. 
Lusutrombopag – Breastfeeding not recommended.  
Romiplostim- May cause fetal harm, benefits and risks for nursing mothers should be taken into account when prescribing romiplostim.  
 
Drug Safety: 
Boxed Warnings: Eltrombopag has a boxed warning for use in patients with chronic hepatitis C when used in combination with interferon and ribavirin. Use may 
increase the risk of hepatic decompensation. Eltrombopag may also increase the risk of severe and potentially life-threatening hepatotoxicity. Monitor hepatic 
function and discontinue dosing as recommended.  
 
Risk Evaluation Mitigation (REMs) Strategy Programs: There are no REMs for this class.  
 
Contraindications: There are no contraindications for this class.  
 
Table 7. Summary of Warnings and Precautions. 

Warning/Precaution Avatrombopag Eltrombopag Fostamatinib Lusutrombopag Romiplostim 

Thrombolic complications in patients with chronic liver 
disease 

X X  X X 

Hepatotoxicity   X    

Increased risk of death and progression to 
Myelodysplastic Syndromes to Acute Myeloid Leukemia 

 X    

Increases in blast cell counts and increased risk of 
progression to Acute Myelogenous Leukemia in patients 
with Myelodysplastic Syndromes  

    X 

Hypertension   X   

Hepatotoxicity    X   

Diarrhea   X   

Neutropenia    X   

Embryo-fetal toxicity    X   

Formation of neutralizing antibodies if severe 
thrombocytopenia develops  

    X 
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Appendix 2: Medline Search Strategy 
 
Database(s): Ovid MEDLINE(R) 1946 to October Week 1 2018  
Search Strategy: 

# Searches Results 

1 avatrombopag.mp. 4 

2 lusutrombopag.mp. 6 

3 eltrombopag.mp. 489 

4 Romiplostim.mp. 421 

5 1 or 2 or 3 or 4 722 

6 limit 5 to (english language and humans and yr="2007 -Current") 643 

7 limit 6 to (clinical trial, phase iii or guideline or meta analysis or practice guideline or systematic reviews) 50 

 
 
 
 
Appendix 3: Key Inclusion Criteria  
 

Population  Patients with thrombocytopenia 

Intervention  Thrombopoietin receptor agonists or tyrosine kinase inhibitors 

Comparator  Placebo or other treatments for thrombocytopenia 

Outcomes  Mortality, overall bleeding, severe bleeding, transfusions, thrombosis 

Timing  Before surgery or as needed for chronic thrombocytopenia  

Setting  Outpatient  

 
 
 
 
 
 
 
 
 
 
 
 

163



 

Author: Sentena       January 2019 

Appendix 4: Proposed Prior Authorization Criteria 
 

Thrombocytopenia Treatments  
Goal(s): 
 The goal of this initiative is to ensure thrombopoietin receptor agonists (TPOs) and tyrosine kinase inhibitors are used for their 

appropriate indications and for recommended treatment durations. 
 
Length of Authorization:  

Up to 12 months 
 
Requires PA: 
 Non-preferred drugs 
 
Covered Alternatives:   
 Current PMPDP preferred drug list per OAR 410-121-0030 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is this an FDA approved indication? 
 

Yes: Go to #3 No: Pass to RPh. Deny; 
medical appropriateness.   

3. Is the diagnosis funded by OHP? Yes: Go to #4 No: Pass to RPh. Deny; not 
funded by the OHP. 

4. Will the prescriber consider a change to a preferred 
product? 
 
Message:  

 Preferred products do not require a PA.  

 Preferred products are evidence-based reviewed for 
comparative effectiveness and safety by the Oregon 
Pharmacy & Therapeutics Committee.   

Yes: Inform prescriber of 
covered alternatives in class.   

No: Go to #5 
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Approval Criteria 

5. Is the request for avatrombopag (Doptelet®) or 
lusutrombopag (Mulpleta®) in a patient who is scheduled to 
undergo a procedure? 

Yes: Approve for a maximum of 
5 days for avatrombopag and for 
a maximum of 7 days for 
lusutrombopag. 

No: Go to #6 

6. Is the request for fostamatinib (Tavalisse™) and the 
patients has failed, or has contraindications to romiplostim 
and eltrombopag? 

Yes: Approve for up to 12 
months.  

No: Pass to RPh. Deny; 
recommend trial of treatment(s) 
recommended in #6.   

 

 
P&T/DUR Review: 1/2019 (KS)  
Implementation: TBD 
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Drug Class Update with New Drug Evaluation: Influenza  
 

Date of Review: January 2019            End Date of Literature Search:   11/01/2018    
Generic Name: baloxavir marboxil         Brand Name (Manufacturer): Xofluza™ (Genentech, Inc) 

Dossier Received: yes 
 
Current Status of PDL Class:  
See Appendix 1.  
 
Purpose for Class Update: 
To evaluate new comparative evidence of the benefits and harms of antiviral agents for the treatment and prevention of influenza. In addition, evidence for 
baloxavir marboxil, a new antiviral for the treatment of influenza, will be reviewed.   
 
Research Questions: 
1. What is the comparative efficacy/effectiveness between antiviral agents to treat and prevent influenza? 
2. What are the comparative harms between antiviral agents? 
3. Is baloxavir marboxil safe or effective for the treatment of influenza compared to other antivirals or placebo? 
4. Are there any populations in which a specific antiviral agent for influenza is more effective or associated with greater harms than other agents? 
 
Conclusions: 

 There is no new comparative evidence assessing efficacy or safety of antivirals for treatment or prevention of influenza. 

 Compared to placebo, median time to symptom improvement in adults with uncomplicated influenza was approximately 17 hours with oseltamivir and 14 
hours with zanamivir (low strength evidence).1 The clinical significance of these differences are unclear. 

 In children with uncomplicated influenza, the average time to symptom improvement was statistically significant for oseltamivir (29 hours; 95% CI 12 to 47), 
but not zanamivir (1.08 days, 95% CI -2.23 to 0.15; low strength evidence).1 There was no difference in time to symptom improvement for children with 
asthma. 

 With prophylactic antiviral use, incidence of symptomatic influenza was decreased by 2-3% with oseltamivir or zanamivir compared to placebo (low strength 
evidence).1  

 There was insufficient evidence of no difference in rate of hospitalization or complications from influenza with oseltamivir or zanamivir compared to 
placebo.  

 There is insufficient evidence to assess comparative harms associated with antiviral influenza treatment. Common adverse events of oseltamivir treatment 
include nausea, vomiting, and headache.1 
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 With use of baloxavir marboxil for treatment of uncomplicated influenza, the median time to symptom improvement was 54 hours compared to 80 hours 
with placebo (median difference of 26.5 hours; 95% CI 17.8 to 35.8; low strength evidence).2  

 There is insufficient evidence for other efficacy or safety outcomes with use of baloxavir marboxil for treatment of influenza, and applicability to patients 
with comorbid medical conditions or patients with severe influenza is limited. Common adverse events occurring in clinical trials were consistent with 
influenza disease and included diarrhea, bronchitis, nausea, nasopharyngitis, and headache. Further studies are required to assess incidence of viral 
resistance to baloxavir marboxil as known resistance mutations were documented in 11% of patients in clinical trials, primarily those with H3N2 infection.2,3 

 
Recommendations: 

 Make baloxavir marboxil non-preferred and subject to prior authorization criteria due to lack of available evidence in high risk patients and concerns with 
potential resistance. 

 Review comparative costs in executive session. 
 
Summary of Prior Reviews and Current Policy 
Evidence of antivirals for treatment of influenza was last evaluated in 2016. Prior reviews found insufficient direct comparative evidence between neuraminidase 
inhibitors to assess the comparative efficacy or safety of these drugs. Compared to placebo, the average time to symptom improvement has been documented as 
14-21 hours in otherwise healthy adults if neuraminidase inhibitors were started within 48 hours of symptom onset (based on moderate quality evidence). With 
prophylactic use of oseltamivir or zanamivir in adults or children, the risk of developing influenza is decreased by 2-4% compared to placebo, and there is low to 
insufficient quality evidence that treatment with neuraminidase inhibitors does not impact risk of complications or rate of hospitalization. At the time of the last 
review, rimantadine was made non-preferred due to lack of evidence for influenza and insufficient evidence for use in other conditions. Similarly peramivir was 
non-preferred due to limited available evidence. PA is required for all other oral non-preferred products and for more than 5 days of preferred products to limit 
prophylactic use to patients at increased risk of complications from influenza. 
 
Background: 
Influenza is a common respiratory viral infection spread through respiratory particles.  Common symptoms of influenza are generally mild for many patients and 
include fever, chills, myalgia, headache, nausea, and fatigue. In some patients influenza infection is severe. It’s estimated that approximately 140,000-960,000 
yearly hospitalizations are associated with influenza, and 12,000 to 79,000 patients die from influenza yearly.4  Complications of influenza can include 
pneumonia, bronchitis, and otitis media.1 Complications may arise from the influenza virus itself or may be caused by comorbid infections or conditions which 
worsen with influenza infection. 
 
Influenza viruses are classified based on viral types (influenza A and B). Influenza A is further classified into viral subtypes based on surface proteins 
hemmaglutinin (H) and neuraminidase (N). In the 2017-2018 flu season, the most common circulating influenza virus subtypes included H3N2, and H1N1, and 
B/Yamagata lineage.5 The primary preventive treatment for influenza is vaccination. Influenza vaccines are recommended for all patients over 6 months of age 
who do not have contraindications to the vaccine. Formulations include inactivated vaccines, live attenuated vaccines, and recombinant vaccines. Vaccines may 
be administered via intradermal injection, intramuscular injection, jet injection, or nasal spray. Trivalent vaccines for the 2018-19 season include H1N1, H3N2, 
and B/Victoria lineage-like viral subtypes.5 Quadrivalent vaccines also include a B/Yamagata lineage-like virus.5 Antiviral treatment may be considered in acute 
uncomplicated influenza infection within 48 hours of symptom onset to reduce duration of symptoms. In the 2017-18 flu season, antivirals for influenza were 
prescribed for over 1,000 FFS patients with the majority of use for preferred products.  
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The Centers for Disease Control (CDC) recommend treatment with antivirals for any patient with confirmed or suspected influenza who is hospitalized; has 
severe, complicated or progressive illness; or is a higher risk for influenza complications.6 Patients considered to be at high risk for complications from influenza 
include patients greater than 65 years of age, children less than 2 years of age, people with chronic comorbid conditions (including those with respiratory, 
cardiovascular, metabolic, neurologic, immunosuppressive, endocrine, kidney or liver disease), pregnant or postpartum women, Native Americans, patients with 
BMI greater than 40, and patients residing in long-term care facilities.6 Prophylactic treatment with antivirals is not routinely recommended by the CDC, but may 
be considered in the following circumstances after exposure to a person with influenza: patients at high risk of complications who cannot receive the vaccine, 
patients with severe immune deficiencies or those who may not respond to influenza vaccination, or patients at high risk of influenza during the first 2 weeks 
after vaccination.6 Only oseltamivir and zanamivir are recommended as prophylactic agents. Antivirals have the best evidence of benefit if no more than 48 
hours have elapsed since the initial exposure and, if started prophylactically, should be continued for 7 days after the last known exposure.6 
 
Currently antivirals FDA-approved for treatment of acute uncomplicated influenza include neuraminidase inhibitors (oseltamivir, zanamivir, peramivir), 
adamantanes (amantadine and rimantadine), and polymerase acidic protein inhibitors (baloxavir marboxil). For treatment of active influenza, oseltamivir may be 
considered for patients of any age, zanamivir is recommended only for 7 years and older, peramivir is recommended for those at least 2 years of age, and 
baloxavir marboxil is recommended for patients 12 years and older.6 For women who are pregnant, oseltamivir is the preferred antiviral treatment, and 
baloxavir marboxil is not recommended due to lack of evidence in pregnancy.6 Oseltamivir is also FDA-approved for prophylaxis of influenza in patients 1 year 
and older, and zanamivir may be considered for prophylaxis in patients at least 5 years of age without underlying airway disease.6  In 2017-18 flu season, 
resistance to antiviral neuraminidase inhibitors (oseltamivir and peramivir) was detected in only 1.0% of tested H1N1 viral infections.5 No viral resistance was 
identified for zanamivir or for oseltamivir in H3N2 infections.5 Circulating influenza A viruses continue to have high levels of resistance to amantadine and 
rimantadine and these antivirals are not recommended for treatment or prevention of influenza.5  
 
The most common outcome evaluated in clinical trials includes symptom improvement. Symptom severity and time to symptom improvement is often self-
reported and evaluated using numeric rating scales with alleviation of symptoms defined as complete resolution or presence of only mild symptoms. Other 
clinically meaningful outcomes of interest include prevention of influenza complications, morbidity, mortality, and serious adverse events.  
 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
Systematic Reviews: 
A 2016 systematic review funded by the National Institutes of Health evaluated regulatory and mortality data with use of oseltamivir and zanamivir for 
influenza.1 The review included 46 studies comparing antiviral treatment to placebo (9,623 patients in trials for oseltamivir and 14,628 for zanamivir), and results 
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were based on full clinical study reports of trials provided by manufacturers and regulatory agencies such as the FDA and European Medical Agency.1 In the 
majority of included trials, there was high or unclear risk of selection bias (35 trials) due to lack of reported sequence generation methods, performance and 
detection bias (36 trials) due to lack of reported blinding methods and lack of identical placebo comparators, attrition bias (28 trials) due to missing outcome 
data, and reporting bias (33 trials) due to changes in outcome definitions during the trials, protocol amendments after study completion, and inconsistent data 
reporting methods.1  
 
Symptom Improvement 
Compared to treatment with placebo, oseltamivir improved the time to symptom alleviation by 16.8 hours (95% CI 8.4 to 25.1) for adults and 29 hours (95% CI 
12 to 47; I2=0%) for children with uncomplicated influenza.1 There was no change in time to symptom improvement with oseltamivir in asthmatic children (5.2 
hours; 95% CI -11.1 to 21.4; I2=0%).1 Similar improvements in time to symptom alleviation were documented with zanamivir compared to placebo for adults 
(14.4 hours; 0.6 days, 95% CI 0.39 to 0.81, I2=9%), but not children (1.08 days, 95% CI -2.23 to 0.15; I2=72%).1 There was no statistical difference in symptom 
response upon comparison of zanamivir in patients with and without confirmed influenza or upon comparison of zanamivir to rescue medications.1 
 
Hospitalizations 
Rate of hospitalization was not significantly different in adults or children with treatment of oseltamivir compared to placebo.1 Hospitalizations were not 
reported with zanamivir treatment.1 
 
Complications from Influenza 
Statistical differences in treatment effects for pneumonia were dependent on the method of diagnosis. For example, unverified, self-reported pneumonia in 
patients with influenza was slightly decreased with oseltamivir treatment compared to placebo (RD 1.0%; 95% CI 0.22% to 1.49%; NNT = 100; I2=0%), but there 
was no statistical difference when a more strict definition of pneumonia based on radiological confirmation was used. Incidence of pneumonia with zanamivir 
was not statistically different from placebo upon analysis of both unverified pneumonia and pneumonia based on more strict diagnostic criteria in patients with 
influenza or influenza-like symptoms.1 Prophylactic zanamivir use in high risk populations demonstrated a slight decrease in risk of unverified pneumonia (RD 
0.32%, 95% CI 0.09 to 0.41; NNT =331; I2=0%).1 Treatment of influenza with oseltamivir did not reduce incidence of complications (including bronchitis, sinusitis, 
or otitis media) in adults or incidence of otitis media in children.1 With zanamivir treatment in adults, there was no difference in sinusitis or otitis media, but a 
reduced incidence of bronchitis (RD 1.8%, 95% CI 0.65 to 2.80, NNT = 56; I2=0%).1 There was no benefit of zanamivir treatment in children for prevention of 
sinusitis or otitis media.1 
 
Prevention of Influenza  
Incidence of symptomatic influenza was decreased with prophylactic oseltamivir use compared to placebo (RD 3.05%, 95% CI 1.83% to 3.88%; NNT 33; I2=0%), 
with no difference for other influenza outcomes including hospitalization.1 Prophylactic zanamivir use decreased risk of symptomatic influenza for individuals 
(RD 1.98%, 95% CI 0.98% to 2.54%; NNT 51; I2=45%) and households (RD 14.84%, 95% CI 12.18% to 16.55%; NNT 7; I2=45%), but not when used in the setting of 
post-exposure prophylaxis for individuals or household contacts (RR 0.88, 95% CI 0.65 to 1.20; I2=0%).1 
 
Adverse Effects 
There was no difference in death, serious adverse effects, or withdrawal due to adverse effects with oseltamivir or zanamivir compared to placebo in adults or 
children with active or prophylactic treatment of influenza.1 Adverse effects which were more common in adults treated with oseltamivir compared to placebo 
included nausea (RD 3.66%, 95% CI 0.90 to 7.39; I2=43%), vomiting (RD 4.56%, 95% CI 2.39 to 7.58; I2=12%), and headache (RD 3.15%, 95% CI 0.88% to 5.78%; 
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NNH 32).1 Diarrhea was less common with oseltamivir treatment compared to placebo (RD 2.33%, 95% CI 0.14% to 3.81%; NNT 43; I2=44%).1 Cardiovascular 
events were slightly lower in patients treated with oseltamivir (RD 0.68%, 95% CI 0.04% to 1.00%; NNT 148; I2=0%).1 However, cardiovascular events included 
both clinical outcomes and non-clinical electrocardiogram readings, and the clinical implications of this data are unclear.  Psychiatric adverse events were more 
common during prophylactic treatment with oseltamivir (RD 1.06%, 95% CI 0.07% to 2.76%; NNH 94; I2=0%), but not with treatment of active infections (RR 0.93, 
95% CI 0.43 to 2.03; I2=0%).1 With zanamivir treatment, there was no difference in diarrhea or headache compared to placebo, but nausea and vomiting were 
slightly improved with treatment of active infection (RD 1.63%, 95% CI 0.24% to 2.48%; NNT 62; I2=0%).1 No significant differences were observed for other 
adverse events.  
 
After review, 6 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), comparator (e.g., no control) or 
outcome studied (e.g., non-clinical).7-12 
 
New Guidelines: 
High Quality Guidelines:  
No new high quality guidelines identified. 
 
Additional Guidelines for Clinical Context: 
American Academy of Pediatrics Recommendations for Control of influenza in Children: 2017-201813 

 Antiviral medications are important for the control of influenza but are not a substitution for influenza vaccination.  

 Antivirals treatment of influenza should be offered for children hospitalized with presumed influenza, hospitalized for severe, complicated or progressive 
illness attributed to influenza, and children at high risk of complications from influenza. Antiviral treatment may be considered for any otherwise healthy 
child with presumed influenza.  

 For treatment of influenza, oseltamivir is the preferred drug of choice for management of influenza infections in children. Inhaled zanamivir is an option for 
patients without chronic respiratory disease and intravenous peramivir may be considered for children unable to tolerate oseltamivir or zanamivir. 

 During an influenza outbreak, prophylactic antivirals are recommended for children with high risk of complications if they have contraindications to 
immunization, before optimal immunity from vaccination is achieved (~2 weeks after vaccination), or as a supplement to vaccination in children who may 
not achieve sufficient immune response after vaccination (e.g., immunocompromised children). 

 Prophylactic antivirals may also be considered for unimmunized family members and healthcare professionals with ongoing and close contact with children 
at high risk. Post-exposure prophylaxis may be considered for contacts of an infected patient if they have high risk of complications from influenza. 

 For prophylaxis of influenza in children, inhaled zanamivir and oral oseltamivir are the only recommended agents.  
 
After review, 1 guideline was excluded due to methodological quality and conflicts of interest.14 
 
New Formulations or Indications: 
None identified. 
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New FDA Safety Alerts: 
 
Table 1. Description of New FDA Safety Alerts15 

Generic 
Name  

Brand 
Name  

Month / Year 
of Change 

Location of Change (Boxed 
Warning, Warnings, CI) 

Addition or Change and Mitigation Principles (if applicable) 

Peramivir Rapivab® 8/2016 Contraindications Labeling revised to include anaphylaxis associated with peramivir 
which has been observed in post-marketing experience. 

Oseltamivir Tamiflu® 6/2016 Warnings/Precautions Dyspepsia and diarrhea may occur in patients with hereditary fructose 
intolerance. One dose of 75 mg Tamiflu® contains 2 grams of sorbitol 
which is above the recommended limit for patients with hereditary 
fructose intolerance.  

 
Randomized Controlled Trials: 
A total of 82 citations were manually reviewed from the initial literature search.  After further review, all citations were excluded because of wrong study design 
(e.g., observational), comparator (e.g., no control or placebo-controlled), or outcome studied (e.g., non-clinical).  
 
NEW DRUG EVALUATION:  
 
See Appendix 3 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if 
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in 
specific populations. 
 
Clinical Efficacy: 
Baloxavir marboxil was FDA approved based on results from one phase 2 dose-ranging RCT and one phase 3 RCT comparing baloxavir marboxil to placebo and 
oseltamivir, respectively. A summary of the phase 3 trial design, baseline characteristics, inclusion criteria, and results are presented in Table 2. Severity of 7 
influenza symptoms were each self-reported twice daily using a 4-point rating scale (0-3 corresponding to none, mild, moderate, and severe), and axillary 
temperature was self-evaluated four times daily for the first 4 days.2 Overall health assessments were reported daily on a separate 0-10 point scale with scores 
of 0 corresponding to worst possible health and 10 corresponding to normal health for someone of the patient’s age and condition.2  The minimum clinically 
important differences for these scales have not been established. 
 
The median time to symptom improvement for patients with confirmed influenza treated with baloxavir marboxil was 53.7 hours compared to 80.2 hours with 
placebo (median difference 26.5 hours; 95% CI 17.8 to 35.8). Similar differences were documented in the entire population of patients with influenza-like 
symptoms (median difference 23.2 hours; 95% CI 14.0 to 34.2). A pre-specified subgroup analysis by age demonstrated the median time to symptom 
improvement with treatment of baloxavir marboxil was also improved for adolescents (93 vs. 54 hours; median difference 38.6 hours) and adults (median 
difference of 25.6 hours) compared to placebo.2,3 No significant difference in time to symptom improvement was demonstrated between baloxavir marboxil and 
oseltamivir. Similar results were observed in the phase 2 dose ranging study with improved median time to symptom resolution (49.5 vs. 77.7 hours; median 
difference 28.2 hours, p=0.005) with baloxavir marboxil 40 mg compared to placebo.2 
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The phase 3 RCT had low risk of performance, and detection bias and high risk for reporting bias as multiple pre-specified secondary outcomes were not 
reported (e.g., health related quality of life, overall health assessments, and data for oseltamivir). Risk for selection bias was unclear as incidence of current 
smokers was lower in patients with influenza treated with baloxavir (20.6%) compared to placebo (24.2%) or oseltamivir (27.3%). Extensive exclusion criteria 
limit applicability to patients without comorbid medical conditions and mild to moderate severity influenza-like symptoms.2 There is currently no published data 
available on utilization of baloxavir marboxil in patients at highest risk of complications from influenza including elderly, children less than 12 years of age, 
pregnant or post-partum women, or people with chronic medical conditions. A study of baloxavir marboxil in patients with influenza at high risk for 
complications was completed in early 2018, but full results have yet to be published.16 The majority of patients were located in Japan (72%).2 On average 
patients located in Japan had more rapid symptom relief than patients enrolled in the United States (77.7 hours vs. 117.9 hours), but there was no difference 
between baloxavir marboxil and placebo upon analysis of time to treatment response based on location (median difference of 31.3 hours in Japan and 30.6 
hours in the United States).2  
 
Infectious viral load and resistance patterns were also assessed as secondary endpoints. In the phase 2 study (2015-16 flu season), 2.7% of patients had 
treatment-emergent viral mutations resulting in decreased susceptibility to baloxavir marboxil.3 In the phase 3 trial (2016-17 flu season), changes in viral 
proteins which increase resistance to baloxavir marboxil were documented in 11% of patients.3  Substitutions in amino acids known to decrease baloxavir 
marboxil susceptibility were particularly prevalent in patients with H3N2 infections, and 9.7% of patients treated with baloxavir marboxil in the phase 3 trial had 
treatment-emergent resistance mutations.2 In patients with these viral amino acid substitutions, more patients treated with baloxavir marboxil had continued 
viral load at 5 days (91%) and longer symptom duration (63.1 hours) compared to patients without viral variants (7% and 49.6 hours, respectively).2 Other viral 
amino acid substitutions were documented in 8% of baloxavir marboxil and placebo recipients, though the exact clinical implications of these changes is 
unknown.3 Although the clinical implications on susceptibility to baloxavir marboxil have yet to be fully assessed for all of these viral variants, a high rate of 
resistance mutations in the H3N2 virus after just one dose of baloxavir marboxil may lead to decreased susceptibility and increased viral resistance. Because 
baloxavir marboxil has a different mechanism of action and target protein compared to neuraminidase inhibitors, cross-resistance with other influenza antivirals 
is not expected, and prescribers should consider available susceptibility patterns when deciding between antiviral treatments.3  
  
Clinical Safety: 
Like other drugs to treat influenza, baloxavir marboxil contains warnings for risk of bacterial infections. Serious bacterial infections may begin with or occur 
concomitantly with influenza-like symptoms and prescribers should evaluate and treat secondary infections as appropriate. Baloxavir marboxil has been studied 
in 910 patients (92% adults and 8% adolescents) from 2 clinical trials.3 Adverse events were generally mild and were overall more common in placebo groups.  
Incidence of adverse events in clinical trials for baloxavir marboxil is shown in Table 2. Less than 1% of patients were withdrawn from the trial due to adverse 
events, and severe adverse events were rare (n=2).2 While adverse events were infrequent in clinical trials, patients with any chronic comorbid medical 
conditions (including but not limited to COPD, asthma, diabetes, heart disease, kidney and liver disease) were excluded from trials. Similarly, evidence in patients 
with more severe influenza symptoms requiring hospitalization is lacking. 
 
Table 2. Common adverse effects in clinical trials of baloxavir marboxil.3 

Adverse Event Baloxavir marboxil (n=710) Placebo (n=409) 

Diarrhea 3% 5% 

Bronchitis 2% 4% 

Nausea 1% 1% 
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Nasopharyngitis 1% 1% 

Headache 1% 2% 

 
Post-marketing requirements for baloxavir marboxil include ongoing clinical trials to evaluate efficacy and safety in the following populations of patients: 
pediatric patients from birth to 12 years of age with acute uncomplicated influenza, hospitalized patients with severe influenza, and use as post-exposure 
prophylaxis in household contacts of infected individuals.3 Requirements for assessment of viral resistance includes clinical trials to evaluate the impact of 
known viral variants on susceptibility to baloxavir marboxil, evaluate risk of transmission of viral variants with reduced susceptibility to baloxavir marboxil 
(including patients treated for active influenza and those treated prophylactically), and annual reports to track ongoing emergence of resistance.3 
 
Comparative Endpoints: 

 
Table 3. Pharmacology and Pharmacokinetic Properties.3 

Parameter 

Mechanism of Action 
Antiviral which inhibits endonuclease activity of the polymerase acidic protein in the RNA polymerase complex inhibiting viral gene 
transcription and viral replication 

Oral Bioavailability 
 Co-administration with polyvalent cation-containing products including dairy products (eg, calcium, iron, magnesium, zinc) may decrease 
absorption and plasma concentrations of baloxavir marboxil 

Distribution and 
Protein Binding Volume of distribution = 1180 L, 93% protein binding 

Elimination 80% feces 

Half-Life 79.1 hours 

Metabolism Metabolism primarily by UGT1A3 and CYP3A4  

 
 
 
 
  

Clinically Meaningful Endpoints:   
1) Symptom improvement 
2) Morbidity 
3) Mortality 
4) Serious adverse events 
5) Study withdrawal due to an adverse event 
 

Primary Study Endpoint:    
1) Time to alleviation of all 7 influenza symptoms (cough, sore throat, 

headache, nasal congestion, fever or chills, muscle or joint pain, 
fatigue for at least 21.5 hours) 
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Table 4. Comparative Evidence Table.  
Ref./ 
Study 
Design 

Drug 
Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/
NNT 

Safety 
Outcomes 

ARR/
NNH 

Risk of Bias/ 
Applicability 

Hayden, 
2018.2 
 
Product 
Dossier17 
 
Phase 3, 
PC, DB, 
double-
dummy, 
RCT 

1. Baloxavir 
marboxil 40 
mg for <80 kg 
or 80 mg for 
≥80 kg 
 
2. Oseltamivir 
75 mg BID 
 
3. Placebo 
 
Adults 
randomized 
2:2:1 
 
Adolescents 
(12-19 years) 
were 
randomized 
2:1 to 
baloxavir 
marboxil or 
placebo 
 
Duration: 22 
days 

Demographics: 
- Median age: 32-35 years 
- Weight ≤80 kg: 82% 
- Current smoker:  

Baloxavir marboxil: 20% 
Oseltamivir: 27% 
Placebo: 24% 

- Symptom score: 13 
- Administration within 24 hours: 

52% 
- Influenza A (H3N2): 85-88%  
- Influenza vaccination: 24-26% 

 
Key Inclusion Criteria: 
- Adults 12-64 years of age with 

influenza-like illness  
- Fever ≥ 38C  
- ≥1 systemic symptom (headache, 

fever, chills, muscle/joint pain, 
fatigue) AND ≥1 respiratory 
symptom (cough, sore throat, 
nasal congestion) of moderate 
severity 

- Symptom duration ≤48 hours 
 
Key Exclusion Criteria: 
- Severe influenza requiring 

inpatient treatment or residents 
in long-term care facilities 

- Underlying conditions including 
chronic respiratory diseases; heart 
disease (except uncomplicated 
HTN); neurodevelopmental & 
neurological disorders; kidney, 
liver or metabolic disorders; 
compromised immune system 

- Pregnant or breastfeeding 
- Weight <40 kg or BMI≥40 
- Concurrent antivirals, antibiotics, 

or other pharmacotherapies for 
symptom relief (except APAP) 

ITT: 
1. 612 
2. 514 
3. 310 
 
mITT 
(patients 
with 
confirmed 
influenza): 
1. 456 
2. 377 
3. 231 

 
Attrition: 
1. 34 (5.5%) 
2. 16 (3.1%) 
3. 20 (6.5%) 

Primary Endpoint: All 
endpoints reported for the 
mIIT population; oseltamivir 
group includes only adults 
 
Median time to alleviation of 
symptoms (all symptoms 
rated as absent or mild for 
at least 21.5 hours)  
1. 53.7 hours 
2. 53.8 hours 
3. 80.2 hours 
1 vs. 3: MD 26.5 hours (95% 
CI 17.8-35.8); p<0.001 
1 vs. 2: NS 

 
Clinical Secondary 
Endpoints: 
Time to resolution of fever 
1.  24.5 hours 
2.  NR 
3. 42.0 hours 
1 vs. 3: 17.5 hours; p<0.001 
1 vs. 2: NS 

 
Time to return to usual 
health 
1. 129.2 hours 
2. 128.5 hours17 
3. 168.8 hours 
1 vs. 3: 39.6 hours; p=0.06 
1 vs. 2: MD 0.6, p=0.71717 
 
Complications requiring 
antibiotic use  
1. 3.5% 
2. 2.4% 
3. 4.3% 
1 vs. 3:  NS 
1 vs. 2: NS 

NA 
for 
all 

Serious AE 
1. 2 (0%) 
2. 0 (0%) 
3. 0 (0%) 
 
DC due to AE 
1. 2 (<1%) 
2. 4 (<1%) 
3. 2 (<1%) 
 
Hospitalization 
1. 0 (0%) 
2. 1 (0%) 
3. 0 (0%) 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: UNCLEAR; interactive response 
system used for randomization and allocation 
concealment. Baseline characteristics in mITT 
population were similar between baloxavir and 
placebo except current smokers were more 
common with placebo (24%) and oseltamivir (27%) 
compared to baloxavir (21%). Oseltamivir had a 
higher incidence of male (58% vs. 51-52%) and 
Japanese (80% vs. 75-76%) patients with influenza. 
Performance Bias: LOW; patients and providers 
blinded with matching placebo. 
Detection Bias: LOW; patients, providers, and data 
analysts blinded.  
Attrition Bias: LOW; Attrition was low and similar 
between groups (3-6%). In patients with missing 
data and those without alleviation of symptoms, 
analysis was based on last observed data. 
Reporting Bias: HIGH. The following pre-specified 
secondary clinical endpoints were not reported: 
time to alleviation of individual systemic or 
respiratory symptoms, quality of life, and data for 
oseltamivir (e.g., time to fever resolution). 
Other Bias: UNCLEAR. Funded by Shionogi who 
was involved in trial design, data collection and 
analysis. 
 
Applicability: 
Patient: Broad exclusion criteria limits applicability 
to patients with comorbid medical conditions 
Intervention: Oseltamivir was not administered to 
adolescents due to Japanese regulatory 
requirements surrounding neuropsychiatric 
adverse events for this population. Required visits 
occurred on days 1, 2, 3, 5, 9, 15, and 22. 
Comparator: Placebo and active comparator 
appropriate for efficacy & place in therapy. 
Outcomes: Symptoms self-assessed twice daily for 
first 9 days, axillary temperature assessed four 
times daily for the first 4 days. 
Setting: United States and Japan (72%) from 
December 2016 to March 2017 
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Abbreviations [alphabetical order]: AE = adverse events;; APAP = acetaminophen; ARR = absolute risk reduction; BID = twice daily; BMI = body mass index; CI = confidence interval; DC = discontinuation DB 
= double blind; HTN = hypertension; ITT = intention to treat; MD = median difference; mITT = modified intention to treat; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT 
= number needed to treat; NR = not reported; NS = not significant; PC = placebo controlled; RCT = randomized controlled trial 
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Appendix 1: Current Preferred Drug List 
 
Generic Brand RouteDesc FormDesc PDL 
oseltamivir phosphate OSELTAMIVIR PHOSPHATE ORAL CAPSULE Y 

oseltamivir phosphate TAMIFLU ORAL CAPSULE Y 

oseltamivir phosphate OSELTAMIVIR PHOSPHATE ORAL SUSP RECON Y 

oseltamivir phosphate TAMIFLU ORAL SUSP RECON Y 

rimantadine HCl FLUMADINE ORAL TABLET N 

rimantadine HCl RIMANTADINE HCL ORAL TABLET N 

zanamivir RELENZA INHALATION BLST W/DEV N 

peramivir/PF RAPIVAB INTRAVEN VIAL  

baloxavir marboxil XOFLUZA ORAL TABLET  

 
 
 
Appendix 2: Medline Search Strategy 
 

Ovid MEDLINE(R) 1946 to October Week 3 2018 

1 exp Oseltamivir/ 2648 

2 exp Rimantadine/ 551 

3 exp Zanamivir/ 966 

4 peramivir.mp. 327 

5 baloxavir.mp. 1 

6 1 or 2 or 3 or 4 or 5 3690 

7 limit 6 to (english language and humans) 2665 

8 limit 7 to yr="2015 -Current" 430 

9 limit 8 to (clinical trial, all or clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study or controlled 

clinical trial or meta analysis or multicenter study or practice guideline or pragmatic clinical trial or randomized controlled trial 

or systematic reviews) 

82 
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Appendix 3: Prescribing Information Highlights 
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Appendix 4: Key Inclusion Criteria  
 

Population Patients with or at risk for influenza 

Intervention Drugs listed in Appendix 1  

Comparator Drugs listed in Appendix 1 or placebo 

Outcomes Symptom improvement (fever, cough, sore throat, muscle pain, malaise, etc) 
Quality of life 
Morbidity 
Mortality 

Timing Prevention or acute treatment within 48 hours of symptom onset  

Setting Outpatient 

 
Appendix 5: Prior Authorization Criteria 
 

Antivirals - Influenza 
Goal: 

 Restrict use of extended prophylactic influenza antiviral therapy to high risk populations recognized by the Centers for Disease 
Control and Prevention (CDC) and Infectious Diseases Society of America (IDSA). 
 

Length of Authorization:  
 Up to 30 days 

 
Requires PA: 

 Non-preferred neuraminidase inhibitorsdrugs 

 Oseltamivir therapy for greater than 5 days 
 
Covered Alternatives:   

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 
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Approval Criteria 

2. Is this an OHP-funded diagnosis? Yes: Go to #3 No: Pass to RPh. Deny; not
funded by the OHP 

3. Is the antiviral agent to be used to treat a current influenza
infection (ICD10 J1100, J129, J111-112, J1181, J1189;
J09X1-J09X9)?

Yes: Go to #4 No: Go to #5

4. Will the prescriber consider a change to a preferred
product?

Message: 

 Preferred products do not require PA

 Preferred products are evidence-based reviewed for
comparative effectiveness and safety by the Oregon
Pharmacy & Therapeutics Committee.

Yes: Inform prescriber of
covered alternatives in class and 
approve for length of therapy or 
5 days, whichever is less.  

No: Approve based on standard
FDA dosing for influenza 
treatmentfor length of therapy or 
5 days, whichever is less. 

Note: baloxavir and peramivir 
are FDA approved as a single 
dose for treatment of influenza. 

5. Is the antiviral prescribed oseltamivir or zanamivir? Yes: Go to #6 No: Pass to RPh. Deny;
medical appropriateness. 
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Approval Criteria 

6. Does the patient have any of the following CDC1 and IDSA2 
criteria that may place them at increased risk for 
complications requiring chemoprophylaxis?  

 

 Persons at high risk of influenza complications 
during the first 2 weeks following vaccination after 
exposure to an infectious person (6 weeks in 
children not previously vaccinated and require 2 
doses of vaccine) 

 

 Persons with severe immune deficiencies or others 
who might not respond to influenza vaccination, such 
as persons receiving immunosuppressive 
medications, after exposure to an infectious person 

 

 Persons at high risk for complications from influenza 
who cannot receive influenza vaccine after exposure 
to an infectious person 

 

 Residents of institutions, such as long-term care 
facilities, during influenza outbreaks in the institution. 

 

 Pregnancy and women up to 2 weeks postpartum 
who have been in close contact with someone 
suspected or confirmed of having influenza 

Yes:  Approve for duration of 
prophylaxis or 30 days, 
whichever is less. 
 
Current recommended duration 
of prophylaxis: 7 days (after last 
known exposure; minimum 2 
weeks to control outbreaks in 
institutional settings and 
hospitals, and continue up to 1 
week after last known exposure.  
. 

No: Pass to RPh. Deny; 
medical appropriateness. 
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2. Harper SA, Bradley JS, Englund JA, et al. Seasonal influenza in adults and children – diagnosis, treatment, chemoprophylaxis, and institutional outbreak management: clinical 
practice guidelines of the Infectious Diseases Society of America. Clinical Infectious Diseases. 2009; 48:1003-32. 

 
P&T/DUR Review:  1/18 (SS); 1/16; 1/12; 9/10 
Implementation:  TBD; 10/13/16; 2/12/16; 1/11 
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Drug Class Update with New Drug Evaluation: Biologics for Autoimmune Conditions  
 

Date of Review: January 2019           End Date of Literature Search:   10/18/2018    
Generic Name: tildrakizumab-asmn       Brand Name (Manufacturer): Ilumya™ (Merck & Co., Inc.) 

Generic Name: baricitinib        Brand Name (Manufacturer): Olumiant® (Eli Lilly and Company) 
Dossier Received: Ilumya™: Yes; Olumiant®: Yes 

 
Current Status of PDL Class:  
See Appendix 1.  
 
Purpose for Class Update: New comparative evidence for existing biologics for autoimmune conditions (also called targeted immune modulators [TIMs]) will be 
reviewed. In addition, safety and efficacy for two new biologic response modifiers recently approved by the United States (U.S.) Food and Drug Administration 
(FDA) will evaluated.  Tildrakizumab-asmn is approved for subcutaneous administration in the treatment of adults with moderate-to-severe plaque psoriasis 
(PsO) and oral baricitinib is approved for treatment of adult patients with moderate-to-severe rheumatoid arthritis (RA).   
 
Research Questions: 
1. Is there new comparative evidence that biologic response modifiers differ in effectiveness for alleviating symptoms and stabilizing disease in patients with 

RA, juvenile idiopathic arthritis (JIA), ankylosing spondylitis (AS), psoriatic arthritis (PsA), Crohn’s disease (CD), ulcerative colitis (UC), or plaque psoriasis 
(PsO)? 

2. Is there new comparative evidence that biologic response modifiers differ in harms? 
3. Are there specific subpopulations for which one agent is better tolerated or more effective than other available agents? 
4. Is tildrakizumab-asmn safer or more effective than currently available agents for the treatment of moderate-to-severe psoriasis? 
5. Is baricitinib safer or more effective then currently available agents for the treatment of adult patients with moderate-to-severe RA? 
 
Conclusions: 
CLASS UPDATE 

 A 2018 Drug Effectiveness Review Project (DERP) report evaluated evidence published from January 1980 through November 2017.1   New evidence was 
identified for the comparative efficacy of biologic agents in RA, PsO, PsA, and CD in adults.1 No new evidence was identified for treatment of AS or UC in 
adults.  No new evidence was identified to assess the efficacy of TIMs in alleviating symptoms for JIA, PsA, PsO, CD or UC in children.1 Only the 
conclusions based on moderate quality evidence are summarized in this drug class update. 
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o A large randomized controlled trial (RCT) reported similar efficacy between adalimumab and certolizumab pegol in treating RA patients (n=915) 
based on results from a short term trial. The American College of Rheumatology (ACR) 20 response rates were 71% versus 69% at 12 weeks ( 
p=0.467; strength of evidence: moderate).1 

o One fair-quality, non-inferiority RCT assessed the comparative benefits of adalimumab and tofacitinib in 1146 patients with RA who had an 
inadequate response to methotrexate treatment.2 At 6 months, patients treated with adalimumab and tofacitinib in combination with 
methotrexate achieved similar ACR 50 response rates (44% vs. 46%, p=Not Reported [NR]); ACR 50 response for patients with tofacitinib 
monotherapy was numerically lower (38%).2 The combination treatment of tofacitinib and MTX reached formal non-inferiority compared with 
adalimumab and MTX combination treatment (non-inferiority boundary -13 percentage points).2 Non-inferiority was not reached by tofacitinib 
monotherapy.2 

o Harms associated with TIMs including overall adverse events, discontinuation due to adverse events, and serious adverse events were evaluated 
in 35 randomized controlled trials (RCTs) and 56 head-to-head observational trials.1 No significant differences in risk or harm between drugs 
were identified (strength of evidence: low).1 

o There is insufficient new comparative evidence to determine if there are specific subpopulations for which one biologic agent is better tolerated 
or more effective than other available agents.1  

 National Institute for Health and Care Excellence (NICE) published five new high quality guidance documents for baricitinib in management of RA3, 
brodalumab and guselkumab in treating moderate-to-severe PsO,4,5 and ixekizumab and tofacitinib for treating active PsA after inadequate response to 
disease modifying anti-rheumatic drugs (DMARDs).6 

 The European League Against Rheumatism (EULAR) recommendations for the management of antineutrophil cytoplasmic antibody (ANCA)-associated 
vasculitis (AAV) were updated to include rituximab as a first-line agent in 2015.7 

 
TILDRAKIZUMAB-ASMN 

 The approval of tildrakizumab-asmn for moderate-to-severe PsO was based on evidence from 2 similarly designed phase 3 trials, reSURFACE1 and 
reSURFACE2.8  

 There is moderate quality evidence that treatment with tildrakizumab results in statistically significant symptom improvement (as evaluated by PASI75 
and PGA response) compared to placebo at 12 weeks.  Compared to placebo, tildrakizumab 100 mg (the FDA approved dose) demonstrated a 
statistically significant improvement in PASI75 at week 12 in ReSURFACE1 (6% vs. 64%; Absolute Risk Reduction (ARR) 58%; Number Needed to Treat 
(NNT) 2; p<0.0001) and  ReSURFACE2 (6% vs. 61%,ARR 55%, NNT 2, p<0.0001).8 Similar improvements were noted when placebo was compared to 
tildrakizumab 100 mg for proportion of patients achieving PGA response in ReSURFACE1 (7% vs. 58%, ARR 51%, NNT 2, p<0.0001) and ReSURFACE2 (4% 
vs. 55%, ARR 51%, NNT 2, p<0.001).8 

 There is moderate quality evidence from the ReSURFACE 2 trial that compared to etanercept, tildrakizumab 100 mg improves PASI75 response over 12 
weeks (48% vs. 61%, ARR 18%, NNT 6, p<0.001).8 However, no statistically significant difference in PGA response was observed when etanercept was 
compared to tildrakizumab in ReSURFACE2 (48% vs. 55%, p<0.663).8 

 In reSURFACE1 and reSURFACE2, the proportion of subjects reporting at least one adverse effect (AE) in weeks 0 through 12 was similar in all treatment 
groups (tildrakizumab 200 mg: 42%/49%; tildrakizumab 100 mg: 47%/44%; placebo: 48%/55%; etanercept: 54%).9 The most common AEs in both 
reSURFACE trials were nasopharyngitis and upper respiratory tract infections. In reSURFACE 2, injection site erythema was more common in etanercept 
than tildrakizumab (tildrakizumab 200 mg: 1%; tildrakizumab 100 mg: 1%; placebo: 1%; etanercept: 9%).9 
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 There is insufficient evidence to determine differences in long-term efficacy, long-term safety, remission rates, health-related quality of life, or functional 
improvement with tildrakizumab compared to other treatments for moderate to severe PsO. 
 
 

BARICITINIB 

 The efficacy and safety of baricitinib for RA was assessed in four randomized, multi-center, phase 3 studies (RA-BEGIN, RA-BEAM, RA-BUILD, and RA-
BEACON).10-13 

 Baricitinib 4 mg was compared to placebo in adults with RA who had an inadequate response to MTX (RA-BEAM), 11 an inadequate response to 
conventional synthetic DMARDs (RA-BUILD), 12 and in patients refractory to biologic agents (RA-BEACON).13 In all 3 trials, the primary endpoint was the 
proportion of patients achieving ACR20 response at week 12. Moderate quality evidence demonstrates the effectiveness (based on ACR 20 response) of 
baricitinib compared to placebo in RA-BEAM (70% vs. 40%, ARR 30%, NNT 4, p <0.001), 11 RA-BUILD (62% vs. 39%, ARR 23%, NNT 5, p<0.001), 12 and RA-
BEACON (55% vs. 27% ARR 28%, NNT 4, p <0.001).13 

 In RA-BEAM, comparison of baricitinib to adalimumab was a secondary, noninferiority endpoint (estimated power for test of noninferiority, 93%; 
prespecified noninferiority margin of 12%).11 Baricitinib was found to be noninferior to adalimumab at week 12 for the ACR20 response (70% for 
baricitinib and 61% for adalimumab; 95% CI, 2% to 15%; p=0.014).11 According to the statistical analysis plan, baricitinib was therefore considered to be 
significantly superior to adalimumab (P = 0.01).11 

 The most common adverse effects noted in clinical trials with baricitinib 2 and 4 mg included upper respiratory tract infections (14-16%), nausea (3%), 
and herpes infections (0.8-1.8%).14 

 There is insufficient evidence to determine differences in long-term efficacy, long-term safety, remission rates, health-related quality of life, or functional 
improvement with baricitinib compared to other treatments for moderate to severe RA. 

 
Recommendations: 

 Modify PA criteria to reflect updated indications and age ranges for specific biologic response modifiers as follows: 
o Certolizumab for treatment of adults with moderate-to-severe PsO who are candidates for systematic therapy 
o Tofacitinib for  management of  adults with moderate-to-severe UC 
o Adalimumab for treatment of non-infectious uveitis for pediatric patients aged 2 years and older 
o Rituximab for treatment of  adults with moderate-to-severe pemphigus vulgaris 
o Remove step therapy for rituximab when prescribed for Granulomatosis with Polyangiitis or Microscopic Polyangiitis to maintain remission 

 Maintain tildrakizumab-asmn as a non-preferred drug to the Preferred Drug List (PDL) and modify PA criteria to include tildrakizumab for use in moderate-
to-severe plaque psoriasis for adults.  

 Maintain baricitinib as a non-preferred drug to the PDL and modify PA criteria to include baricitinib for use in moderate-to-severe rheumatoid arthritis for 
adults. 

 Evaluate comparative costs in executive session. 
 
Summary of Prior Reviews and Current Policy 
The last comparative review of biologic drugs for autoimmune conditions was presented to the Pharmacy and Therapeutics (P and T) Committee at the January 
2018 meeting. Two biologic response modifiers, sarilumab and guselkumab, were added to the prior authorization criteria for biologic agents. The 2 preferred 
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agents on the Oregon preferred drug list (PDL), adalimumab and etanercept, have broad indications for use including AS, JIA, PsO, PsA, and RA. Adalimumab is also 
approved for management of inflammatory bowel diseases including CD and UC. All the other drugs in the biologic class are non-preferred based on evidence 
presented at previous Pharmacy and Therapeutics meetings and require prior authorization (PA) prior to patient use or administration as outlined in Appendix 1 
and Appendix 4.  
OHP FFS Utilization: 
In the second quarter of 2018 there were approximately 159 pharmacy claims for biologic agents in the fee-for-service (FFS) population. Seventy-six percent of 
the claims were for the preferred agents of etanercept or adalimumab. For the non-preferred agents, there were 1-2 claims for infliximab, ustekinumab, abatacept, 
golimumab, natalizumab and 3-8 claims for certolizumab, apremilast, tofacitinib, tocilizumab and secukinumab. There were no pharmacy claims for brodalumab, 
canakinumab, ixekizumab, rituximab, or vedolizumab.  
 
Background: 
Conventional synthetic DMARDs (csDMARDs) include methotrexate (MTX), sulfasalazine (SSZ), hydroxychloroquine (HCQ), and leflunomide (LEF). Biologic 
DMARDs (bDMARDs) include tumor necrosis factor inhibitors (TNFis) [adalimumab, certolizumab, etanercept, golimumab, infliximab], the T-lymphocyte inhibitor 
(abatacept), the anti-B cell agent (rituximab), interleukin (IL)-6 receptor blocking agents (tocilizumab and sarilumab), IL-1 receptor antagonists (canakinumab and 
anakinra), the IL-12 receptor antagonist (ustekinumab) and IL-17 receptor antagonists (brodalumab, ixekizumab, and secukinumab).15 Janus kinase (JAK) 
inhibitors (tofacitinib and baricitinib) are classified as targeted synthetic DMARDs (tsDMARDs).  
 
Rheumatoid Arthritis 
Rheumatoid arthritis is characterized by inflammation of synovial tissues and progressive erosion of bone leading to joint destruction and disability. The 2015 
ACR 16 and 2016 European League Against Rheumatism (EULAR) 17 recommendations suggest that treatment begin with csDMARDs as soon as diagnosis of RA is 
established. Biologic DMARDs are recommended for patients with a suboptimal response or intolerance to csDMARDs such as MTX. The following drugs are 
currently approved by the FDA for the treatment of RA: abatacept, adalimumab, anakinra, certolizumab pegol, etanercept, golimumab, infliximab, rituximab, 
sarilumab, tocilizumab, and tofacitinib.  Over the past decade, management of RA has shifted from controlling symptoms to preventing and controlling 
damage.18 Additionally, with the availability of bDMARDs and tsDMARDs, a “treat-to-target” approach is now recommended, where the goals of treatment 
target remission or low disease activity and maintenance of remission.16 These goals have been shown to lead to better outcomes such as prevention of 
progression of joint damage and improved quality of life.18 
 
Primary endpoints used in RA clinical trials include the ACR response, the Health Assessment Questionnaire-Disability Index (HAQ-DI), and the Disease Activity 
Score 28 (DAS-28). The ACR response rates are binary composite outcomes consisting of the following outcomes on disease activity: tender and swollen joint 
counts, patient’s assessment of pain, patient and physician’s global assessments of disease activity and an acute-phase reactant value (either the erythrocyte 
sedimentation rate or a C-reactive protein level).19 The ACR response score is a composite endpoint with 7 domains used to calculate the proportion of patients 
achieving a target percentage of improvement from baseline and is a considered a measure of efficacy and overall disease activity.19 Patients are said to meet 
ACR 20 criteria when they have at least 20% reductions in tender and swollen joint counts in at least 3 of the 5 remaining domains.19 ACR 50 and ACR 70 criteria 
are similar, but with improvement of at least 50% and 70% in at least 3 domains.19   ACR 50 and 70 are considered more clinically significant than ACR 20.19 The 
HAQ-DI is a widely used self-reported measure of functional capacity. Scores of 0 to 1 are generally considered to represent mild to moderate disability, 1 to 2 
moderate to severe disability, and 2 to 3 severe to very severe disability.20 The minimal clinically important difference is 0.22 units.21 The DAS-28 is another index 
of disease activity (similar to the ACR response). The DAS is a continuous composite outcome that consists of: 1) the number of painful joints (Ritchie Articular 
Index, 0-78 joints), 44-joint count for swollen joints, erythrocyte sedimentation rate (ESR) and patient global assessment of disease activity or general health 
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using a visual analogue scale.22 A DAS-28 score greater than 5.1 corresponds to high disease activity and less than 3.2 of low disease activity. A DAS score of 2.6 is 
considered to correspond to remission.23 
 
Plaque Psoriasis 
Plaque psoriasis accounts for about 80% to 90% of all patients with psoriasis.24 Psoriasis affects about 3% of the population and generally occurs before age 35.25 
Typically, PsO is classified as mild, moderate or severe. Mild disease involves less than 5% of the body surface area and has little to no impact on quality of life or 
function. Mild PsO is not a funded condition per the Health Evidence Review Commission (HERC) Guideline Note 57.26 Per NICE guidance, topical medications 
including corticosteriods, vitamin D analogs (e.g., calcipotriene) , retinoids (e.g., tazarotene) or calcineurin inhibitors (e.g., tacrolimus or pimecrolimus) are first 
line agents for PsO.27 Phototherapy is an option for moderate-to-severe PsO that has not responded to topical therapy. Systemic nonbiologic treatments are 
recommended for moderate-to-severe PsO unresponsive to topical or phototherapy and include MTX, cyclosporine, or acitretin. Biologics are added for 
moderate-to-severe PsO not controlled by other therapies. Injectable biologic agents used to treat PsO include adalimumab, brodalumab, certolizumab, 
etanercept, guselkumab, infliximab, ixekizumab, risankizumab, tildrakizumab, ustekinumab, and secukinumab. An oral phosphodiesterase 4 (PD4) inhibitor, 
apremilast, is also approved for treatment of moderate-to-severe PSO.  
 
Several tools have been developed to evaluate symptom improvement and quality of life in patients with psoriasis. In clinical trials, symptom improvement is 
often evaluated using the Psoriasis Area and Severity Index (PASI), the static Physician’s Global Assessment scale (sPGA), or the Psoriasis Symptom Inventory 
(PSI). There is no consensus on the most reliable scale, but the PASI is used most often in clinical trials and is considered the most validated scale.28 The PASI 
ranges from 0 to 72 points and evaluates body surface area involvement, induration, scaling, and erythema. Because the PASI only evaluates skin involvement on 
the trunk, head, arms and legs, the PASI has limited sensitivity in patients with mild to moderate disease or limited BSA involvement.28,29  It does not take into 
account symptoms affecting hands, feet, face or genitals. Because the PASI scale is not linear, small changes in BSA involvement can result in a significant 
improvement of the overall score without change in other symptoms.28 In addition, though the PASI evaluates symptoms on a range of 0 to 72 points, in clinical 
practice, patients often do not have scores greater than 40.29 The most commonly reported outcome in clinical trials is improvement of greater than 75% in the 
PASI score. However, improvements of 100%, indicating complete disease clearance, are considered more clinically significant.30 The sPGA is another physician-
reported symptom severity scale which evaluates symptom severity at a single point in time with higher scores indicating more severe disease (range 0 to 5). 
Responders to therapy are typically defined as patients with a sPGA score of 0 or 1, corresponding to clear or almost clear skin or patients with an improvement 
of at least 2 points. In clinical trials of patients with moderate to severe disease, the proportion of patients with a sPGA score of 0 or 1 has a strong correlation 
with a 75% improvement in PASI.30 Finally, the PSI evaluates patient-reported rather than physician-assessed symptoms. Eight individual symptoms in the prior 
24 hours are assessed including itch, redness, scaling, burning, stinging, cracking, flaking and pain.30 Individual symptoms are rated from 0 to 4 with total scores 
ranging from 0 to 32 points.30 Patients with total scores of 8 or less with no single item rated greater than 1 are generally considered responders to therapy.31 
 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually 
searched for high quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and 
clinical practice guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
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The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 

New Systematic Reviews: 
 
Drug Effectiveness Review Project –Targeted Immune Modulators 
The Drug Effectiveness Review Project (DERP) authors published a review evaluating the safety and efficacy of targeted immune modulators (TIMs) in May 2018.1  
The review evaluated recent evidence for the following medications: abatacept, adalimumab, adalimumab-atto, alefacept, anakinra, apremilast, brodalumab, 
canakinumab, certolizumab pegol, etanercept, etanercept-szzs, golimumab, infliximab, infliximab-abda, infliximab-dyyb, ixekizumab, natalizumab, risankizumab, 
rituximab, sarilumab, secukinumab, tocilizumab, tofacitinib, ustekinumab, and vedolizumab. Risankizumab was not yet approved by the FDA at the time of the 
review, but is expected to be approved in the near future.1 Sirukumab was initially included as a medication of interest, but the manufacturer has since retracted 
the drug from the FDA approval process.1 The literature search was conducted from January 1980 through November 2017. 
 
The first key question of the DERP summary evaluated efficacy and long term effectiveness of TIMs in alleviating symptoms and stabilizing disease in RA, JIA, AK, 
PsA, CD, UC, and PsO. The second key question compared adverse events associated with TIMs in adults and children as separate populations. The third question 
assessed differences in the effectiveness or harms of TIMs in the following subgroups: age, racial groups, gender, patients with comorbidities, patients taking other 
commonly prescribed drugs, or in patients with early versus established disease.1 As equipotency among the reviewed TIMs is not well established, assumptions 
were made that comparisons made within the recommended dosing range were appropriate.1 New evidence was identified for RA, PsA, and CD in adults.1 No new 
evidence was identified for treatment of AS, PsO, or UC in adults.  No new evidence was identified to assess the efficacy of TIMs in alleviating symptoms for JIA,  
PsA, PsO, CD or UC in children.1 Only the conclusions based on moderate quality evidence are summarized in this report. 
 
I. Efficacy 
A. Rheumatoid Arthritis 
All the recently published trials were funded by the pharmaceutical industry. Efficacy assessments were stratified according to utilization of TIMs as first step 
treatments and utilization of TIMs as second step agents. The comparative effectiveness of TIMs as first step treatments was evaluated in 2 recent, fair quality 
RCTs identified by the DERP authors.1 
 
Adalimumab compared to Certolizumab 
A large, fair-quality, RCT randomized 915 patients with active RA disease despite MTX treatment and who had prognostic factors for severe disease progression 
to adalimumab or certolizumab pegol.32 Adalimumab was administered as 40 mg every 2 weeks and certolizumab pegol was administered as 400 mg at weeks 0, 
2, and 4 followed by 200mg once every 2 weeks.32 Both regimens were administered concurrently with methotrexate.  Investigators reported similar efficacy 
between adalimumab and certolizumab pegol based on ACR 20 response rates after 12 weeks of treatment which were 71% and 69%, respectively; p=0.467 
(strength of evidence: moderate).32 The study was sponsored by the manufacturer of certolizumab pegol. 
 
Adalimumab compared to Tofacitinib 
One fair-quality, non-inferiority RCT assessed the comparative benefits of adalimumab and tofacitinib in 1146 patients with rheumatoid arthritis who had an 
inadequate response to methotrexate treatment.2 The ORAL Standard trial randomized patients to adalimumab combination therapy (40 mg every 2 weeks and 
MTX), tofacitinib combination therapy (5 mg twice daily and MTX), or tofacitinib monotherapy (5 mg twice daily).2 At 6 months, patients treated with adalimumab 
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and tofacitinib in combination with MTX achieved similar ACR 50 response rates (44% vs. 46%; p value NR).2 The ACR response rate for patients treated with 
tofacitinib monotherapy was 38% (p value NR).2 The combination treatment of tofacitinib and MTX reached formal non-inferiority compared with adalimumab 
and MTX combination treatment (non-inferiority boundary -13 percentage points).2 Non-inferiority was not reached by tofacitinib monotherapy.2 Quality of 
evidence was rated as moderate. This trial was sponsored by the manufacturer of tofacitinib. 
 
The comparative effectiveness of TIMs as second-step treatments was evaluated in 1 recent, fair quality RCT identified by the DERP authors.1  
Abatacept compared to Secukinumab 
A multinational RCT funded by the manufacturer of secukinumab evaluated patients who had moderate-to-high disease activity despite previous treatment with 
TNF-inhibitors.33 Five hundred fifty one patients were randomized to receive abatacept (dosage based on body weight: patients with <60 kg received 500 mg, 
patients between 61 and 100 kg received 750 mg, and patients over 100 kg 1000 mg), or intravenous secukinumab (10 mg/kg at baseline, and weeks 2 and 4) 
followed by subcutaneous secukinumab at a dose of 150 mg or 75 mg every 4 weeks, or placebo.33 Secukinumab is currently not approved for the treatment of 
rheumatoid arthritis. Because patients who were non-responders to abatacept at week 16 were re-randomized to secukinumab at week 24, DERP authors reported 
results for week 24 only.33 American College of Rheumatology 50 response rates were numerically higher for patients on abatacept compared with patients treated 
with secukinumab 150 mg or secukinumab 75 mg (28% vs. 17% vs. 12%, p value not reported).33 Likewise, changes in the Health Assessment Questionnaire were 
higher for abatacept than secukinumab-treated patients (-0.6 vs. -0.4 vs. -0.3, p value NR).33 The study did not report any statistical comparisons between abatacept 
and secukinumab treated patients. Comparisons of the crude response rates (self-calculated by DERP) rendered statistically significant differences in responses 
between abatacept and secukinumab 150 mg (P=0.03) and secukinumab 75 mg (P<0.001).33 

 
B. Psoriatic Arthritis 
The following drugs are currently approved by the FDA for the treatment of psoriatic arthritis: abatacept, apremilast, adalimumab, certolizumab pegol, etanercept, 
golimumab, infliximab, ixekizumab, secukinumab, tofacitinib and ustekinumab. Three trials assessed the comparative effectiveness of targeted immune 
modulators in adult patients with psoriatic arthritis. However, the evidence was evaluated as insufficient for the comparison between adalimumab, etanercept, 
and infliximab and low quality between adalimumab and tofacitinib and between adalimumab and ixekizumab.1 
 
C. Crohn’s Disease 
The following drugs are currently approved by the FDA for the treatment of Crohn’s disease: adalimumab, certolizumab pegol, infliximab, natalizumab, 
ustekinumab and vedolizumab. Two trials assessed the comparative effectiveness of targeted immune modulators for the treatment of Crohn’s disease. There 
was insufficient evidence to compare the efficacy of efficacy of switching to adalimumab or continuing with infliximab in patients with a satisfactory response to 
infliximab therapy.1  
 
II. Safety 
Ninety-one studies provided direct evidence on harms associated with TIMs in adult patients: 35 RCTs and 56 head-to-head observational studies.1 The short 
durations and small sample sizes of randomized trials limited the validity of adverse events assessment with respect to rare but serious adverse events.1  The 
majority of randomized trials included for this key question were funded by the pharmaceutical industry. Many of the observational studies were independently 
funded. There was insufficient evidence to evaluate the comparative safety risks of TIMs in children. The majority of trials were conducted in patients with 
rheumatoid arthritis and plaque psoriasis; 3 in patients with psoriatic arthritis; only 1 trial was in patients with Crohn’s disease.1 The duration of trials varied from 
12 weeks to 13 months, and the rate of adverse events in the included trials varied from 15% to 100%, but was generally greater than 50%.1 The most common 
adverse events that occurred in the included trials were: headache, urinary tract infection, respiratory infections, diarrhea, and muscle pain.1 Twenty five RCTs 
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reported on overall adverse events and of these, 24 studies reported no significant differences in risks among drugs (strength of evidence: low). 1 Twenty three 
RCTs provided data on discontinuation due to adverse events and of these, 20 RCTs found no statistically significant difference among various targeted immune 
modulators (strength of evidence: low) .1 For serious adverse events, 25 RCTs provide data, of which 24 RCTs revealed no statistically significant differences among 
compared drugs(strength of evidence: low).1 
 
III. Subgroup Evaluations 
The majority of the trials did not contain any information about the effectiveness and harms of targeted immune modulators in one subgroup of patients compared 
with another or compared with the general population.1 
 
New Guidelines: 
European League Against Rheumatism 
The European League Against Rheumatism (EULAR) recommendations for the management of antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis 
(AAV) were updated in 2015.7 The 2015 update was developed by an international task force representing EULAR, the European Renal Association and the 
European Vasculitis Society (EUVAS). The types of vasculitis specifically addressed in the update include: granulomatosis with polyangiitis (GPA, Wegener’s 
granulomatosis), microscopic polyangiitis (MPA) and eosinophilic granulomatosis with polyangiitis (EGPA, Churg-Strauss syndrome).  
Strong recommendations based on high quality evidence for treatment of GPA or MPA include: 

 For remission-induction of new-onset organ-threatening or life-threatening AAV treatment with a combination of glucocorticoids and either 
cyclophosphamide or rituximab is recommended.7 

 For remission-maintenance of AAV treatment with a combination of low-dose glucocorticoids and either azathioprine, rituximab, methotrexate or 
mycophenolate mofetil is recommended.7     

 
National Institute for Health and Care Excellence 
The National Institute for Health and Care Excellence (NICE) has developed several guidance documents in the past year for recently marketed biologic agents 
approved to treat RA, PsO and PsA. These guidelines are rated as high quality using the AGREE II Global Rating Scale. A systematic review process for new 
literature was performed and there was complete information to inform decision making. The recommendations are summarized below. 
 
Baricitinib for Moderate-to-Severe Rheumatoid Arthritis3 

1.   Baricitinib, with methotrexate, is recommended as an option for treating active rheumatoid arthritis in adults whose disease has responded 
inadequately to intensive therapy with a combination of conventional DMARDs, only if disease is severe (DAS28 of more than 5.1).3 
2.    Baricitinib, with methotrexate, is recommended as an option for treating active rheumatoid arthritis in adults whose disease has responded 
inadequately to or who cannot have other DMARDs, including at least 1 biological DMARD, only if disease is severe (DAS28 of more than 5.1) and they 
cannot have rituximab.3 
3.    Baricitinib can be used as monotherapy for people who cannot take methotrexate because it is contraindicated or because of intolerance, when the 
criteria in sections 1 and 2 are met.3 

4.    Continue treatment only if there is a moderate response measured using EULAR criteria at 6 months after starting therapy. After an initial response 
within 6 months, withdraw treatment if at least a moderate EULAR response is not maintained.3 
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Brodalumab for Treating Moderate-to-Severe Plaque Psoriasis4 
1. Brodalumab is recommended as an option for treating plaque psoriasis in adults, only if: 

 the disease is severe, as defined by a total PASI  of 10 or more and a Dermatology Life Quality Index (DLQI) of more than 10 and 

 the disease has not responded to other systemic therapies, including cyclosporine, methotrexate and PUVA (psoralen and long-wave ultraviolet 
A radiation), or these options are contraindicated or not tolerated.4 

2. Stop brodalumab at 12 weeks if the psoriasis has not responded adequately, defined as: 

 a 75% reduction in the PASI score (PASI 75) from when treatment started or a 50% reduction in the PASI score (PASI 50) and a 5-point reduction 
in DLQI from when treatment started.4 

 
Guselkumab for Treating Moderate to Severe Plaque Psoriasis5 

1. Guselkumab is recommended as an option for treating plaque psoriasis in adults, only if: 

 the disease is severe, as defined by a total PASI of 10 or more and a DLQI of more than 10 and 

 the disease has not responded to other systemic therapies, including cyclosporine, methotrexate and PUVA (psoralen and long-wave ultraviolet 
A radiation), or these options are contraindicated or not tolerated.5 

2. Stop guselkumab treatment at 16 weeks if the psoriasis has not responded adequately. An adequate response is defined as: 

 a 75% reduction in the PASI score (PASI 75) from when treatment started or 

 a 50% reduction in the PASI score (PASI 50) and a 5-point reduction in DLQI from when treatment started.5 
 

Ixekizumab for Treating Active Psoriatic Arthritis after Inadequate Response to DMARDs6 
1. Ixekizumab alone, or with methotrexate, is recommended as an option for treating active psoriatic arthritis in adults, only if: 

 it is used as described in NICE's technology appraisal guidance on etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis 
(recommendations 1.1 and 1.2)34 or 

 the person has had a tumour necrosis factor (TNF)-alpha inhibitor but their disease has not responded within the first 12 weeks or has stopped 
responding after the first 12 weeks or 

 TNF-alpha inhibitors are contraindicated but would otherwise be considered (as described in NICE's technology appraisal guidance on 
etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis).6 

2. Assess the response to ixekizumab after 16 weeks of treatment. Only continue treatment if there is clear evidence of response, defined as an 
improvement in at least 2 of the 4 Psoriatic Arthritis Response Criteria (PsARC), 1 of which must be joint tenderness or swelling score, with no 
worsening in any of the 4 criteria. People whose disease has a Psoriasis Area and Severity Index (PASI) 75 response but whose PsARC response does 
not justify continuing treatment should be assessed by a dermatologist, to determine whether continuing treatment is appropriate based on skin 
response (as described in NICE's technology appraisal guidance on etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis, 
recommendation 1.3).6 

  
Tofacitinib for Treating Active Psoriatic Arthritis after Inadequate Response to DMARDs35 

1. Tofacitinib, with methotrexate, is recommended as an option for treating active psoriatic arthritis in adults, only if: 

 it is used as described in NICE's technology appraisal guidance on etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis 
(recommendations 1.1 and 1.2)34 or 
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 the person has had a tumour necrosis factor (TNF)-alpha inhibitor but their disease has not responded within the first 12 weeks or has stopped 
responding after 12 weeks or 

 TNF-alpha inhibitors are contraindicated but would otherwise be considered (as described in NICE's technology appraisal guidance on 
etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis).35 

2. Assess the response to tofacitinib after 12 weeks of treatment. Only continue treatment if there is clear evidence of response, defined as an 
improvement in at least 2 of the 4 PsARC, 1 of which must be joint tenderness or swelling score, with no worsening in any of the 4 criteria. People 
whose disease has a Psoriasis Area and Severity Index (PASI) 75 response but whose PsARC response does not justify continuing treatment should be 
assessed by a dermatologist, to determine whether continuing treatment is appropriate based on skin response (as described in NICE's technology 
appraisal guidance on etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis, recommendation 1.3).35 

 
New Formulations or Indications: 
1. Certolizumab pegol (Cimzia®) received an expanded indication from the FDA for adults with moderate-to-severe PsO who are candidates for systemic therapy 
or phototherapy.36 The FDA approval is based on data from 3 RCTs consisting of CIMPASI-1, CIMPASI-2 and CIMPACT. 37 In CIMPASI-1 (n=234) and CIMPASI-2 
(n=227) the coprimary efficacy endpoints assessed at week 16 were the proportion of patients with moderate to severe PsO achieving PASI 75 and PGA 0/1 
when certolizumab pegol (CZP) was compared to placebo.37 At week 16, significantly higher PASI 75 responder rates were observed for CZP 400 mg (CIMPASI-1, 
75.8%; CIMPASI-2, 82.6%) and CZP 200 mg (CIMPASI-1, 66.5%; CIMPASI-2, 81.4%) than placebo (CIMPASI-1, 6.5%; CIMPASI-2, 11.6%; p<0.0001 for all).37 At week 
16, significantly higher PGA 0/1 responder rates were observed for CZP 400 mg (CIMPASI-1, 57.9%; CIMPASI-2, 71.6%) and CZP 200 mg (CIMPASI-1, 47.0%; 
CIMPASI-2, 66.8%) than placebo (CIMPASI-1, 4.2%; CIMPASI-2, 2.0%; P<0.0001 for all).37 
 
In the third phase 3 trial, CIMPACT (n=559), patients with moderate-to-severe PsO were randomized 3:3:1:3 to certolizumab 400 mg, certolizumab 200 mg, or 
placebo every 2 weeks for 16 weeks or etanercept 50 mg twice weekly for 12 weeks.38 The primary endpoint was PASI 75 responder rate at week 12.38 All 
endpoints were significantly greater for certolizumab versus placebo with the greatest response seen with the 400 mg dose (PASI 75 67% for CZP 400 mg vs. 5% 
for placebo; p<0.0001).36 The proportion of patients who experienced a PASI 75 response with CZP 400 mg was superior to etanercept at 12 weeks (67% CZP 400 
mg vs. 53% for etanercept; p<0.152).38 Adverse events were consistent with the anti-tumor necrosis factor class of drugs drug all 3 trials.38 
 
According to the updated label, the recommended dose of CZP for adults with moderate-to-severe plaque psoriasis is 400 mg (given as two subcutaneous 
injections of 200 mg each) every other week. For some patients (with body weight ≤ 90 kg), CZP 400 mg (given as two subcutaneous injections of 200 mg each) 
initially and at weeks 2 and 4, followed by 200 mg every other week can be considered.36 
 
2. Tofacitinib (Xeljanz®) received expanded approval in adults with moderately to severely active UC in May 2018.39 Tofacitinib was previously approved in 2012 
for RA and in 2017 for PsA. The efficacy of tofacitinib for the treatment of moderately to severely active UC was demonstrated in three controlled clinical trials.40 
Two 8-week placebo-controlled trials demonstrated that 10 mg of tofacitinib given twice daily induces remission in 17-18% of patients compared with 8% of the 
patients treated with placebo.40 In a placebo-controlled trial among patients who achieved a clinical response by week 8, tofacitinib 5 mg or 10 mg given twice 
daily was effective in inducing remission by week 52 in 34% and 41% of patients, respectively compared to 11% of placebo-treated patients.40  The safety of 
chronic use of tofacitinib for ulcerative colitis was studied in the 52-week placebo-controlled trial. Additional supportive safety information was collected from 
patients who received treatment in an open-label long-term study. 
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3. Adalimumab (Humira®) received expanded indications for 2 different autoimmune conditions. The treatment of non-infectious uveitis is now approved for 
pediatric patients 2 years of age and older as of August 2018.41 This expanded indication is supported by evidence from a randomized, controlled clinical study in 
90 pediatric patients. In October 2018, adalimumab labeling was revised to include treatment of moderate to severe hidradenitis suppurativa (HS) in patients 12 
years of age and greater.41 Hidradenitis suppurativa is not currently funded by the Oregon Health Plan (OHP).42 
 
4. Hyrimoz® (adalimumab-adaz), a new biosimilar adalimumab product produced by Sandoz, received FDA approval in November 2018.43 Although FDA 
approved, this adalimumab biosimilar will not be marketed in the U.S. until 2023, according to a licensing agreement sealed with AbbVie.  The U.S. approval of 
adalimumab-adaz covers the same indications as the reference product, namely RA, JIA, PsA, AS, CD, UC, and PsO. As with adalimumab, the biosimilar carries a 
boxed warning for serious infection and malignancy risk. The FDA approval was based on a comprehensive data package comprising analytical, preclinical, and 
clinical research demonstrating that Hyrimoz matches the reference biologic in terms of safety, efficacy, and quality. A randomized, double-blind, three-arm, 
parallel biosimilarity study confirmed the pharmacokinetics, immunogenicity, and safety of Hyrimoz. The study met the primary endpoint, demonstrating 
bioequivalence for all primary pharmacokinetic parameters. 
 
4. Rituximab (Rituxan) received expanded approval for the treatment of adults with moderate to severe pemphigus vulgaris (PV).44 Pemphigus vulgaris is a life-
threatening auto-immune disease characterized by progressive painful blistering of the skin and mucous membranes.45 The study that led to the FDA approval 
was a multi-center, open-label study which randomized 90 patients with moderate or severe PV to treatment with either rituximab plus short-term prednisone 
(n=46) or prednisone alone (n=44).45 At 24 months, 89% of patients treated with the combination were in complete remission and no longer on therapy 
compared with 34% of those assigned to prednisone alone (55% absolute difference, 95% CI 38.4%-71.7%; P<0.0001).45 Patients assigned to rituximab plus short-
term prednisone had fewer severe adverse events than those assigned to prednisone alone, likely due to lower cumulative doses of prednisone used in the 
rituximab group during the study.45 The recommended rituximab dosing for adults with pemphigus vulgaris is 1000 mg via intravenous (IV) infusion every 2 
weeks for 2 doses in combination with a tapering dose of glucocorticoids.44 Maintenance treatment can be continued with rituximab 500 mg via IV infusion at 
month 12 and every 6 months thereafter or based on clinical evaluation.44 Methylprednisolone 100 mg intravenous or equivalent glucocorticoid is 
recommended 30 minutes prior to each infusion.44  
 
New FDA Safety Alerts: No new safety alerts were identified. 
 
Randomized Controlled Trials: 
A total of 418 citations were manually reviewed from the initial literature search.  After further review, 418 citations were excluded because of wrong study 
design (eg, observational), comparator (eg, no control or placebo-controlled), or outcome studied (eg, non-clinical).  
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DRUG EVALUATION: Tildrakizumab-asmn (Ilumya™) 
 
See Appendix 3 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if 
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in 
specific populations. 
 
Clinical Efficacy: 
Tildrakizumab-asmn is an interleukin (IL)-23 inhibitor approved for treatment of moderate-to-severe PsO in adults who are candidates for systemic therapy or 
phototherapy.9 The suffix “-asmn” is used to differentiate this originator biologic from future biosimilar versions of tildrakizumab.46  The recommended dose of 
tildrakizumab-asmn is 100 mg subcutaneously at weeks 0, 4 and then every 12 weeks.9 The approval of tildrakizumab-asmn was based on evidence from 2 
similarly designed phase 3 trials, reSURFACE1 and reSURFACE2.8 Each trial consisted of 3 separate parts; reSURFACE1 was conducted over 64 weeks and 
reSURFACE2 evaluated tildrakizumab over 52 weeks. The primary objective of the reSURFACE studies was to evaluate the efficacy and safety of tildrakizumab 
compared to placebo after 12 weeks.  
 
Part 1 of the reSURFACE1 trial was a 12 week, double-blind, placebo-controlled study in which 772 patients were randomized to two doses of tildrakizumab (100 
mg and 200 mg) or to placebo. Part 1 of the reSURFACE2 trial (n=1090) evaluated the same two doses of tildrakizumab versus placebo and added an active 
comparator arm with etanercept over a 12 week period. Part 2 of the reSURFACE1 trial was a 16 week, double-blind treatment period in which tildrakizumab 
patients received another dose at week 16; re-randomized placebo patients received either tildrakizumab 200 or 100 mg at weeks 12 and 16 to evaluate 
maintenance of response. In part 2 of the reSURFACE2 trial, participants were re-randomized from placebo to tildrakizumab administered at weeks 12 and 16 
and etanercept was given once weekly. In part 3 of both studies, participants received doses of tildrakizumab or placebo until week 64 (reSURFACE 1) or week 52 
(reSURFACE 2).  
 
The co-primary endpoints were the proportion of patients achieving PASI75 and PGA response (score of 0 or 1 with at least a two grade reduction from baseline) 
at week 12. In reSURFACE1, 64% (n=197) of patients treated with tildrakizumab 100 mg (the FDA approved dose) achieved PASI75 at week 12 compared to 6% 
(n=9) of patients in the placebo arm (p<0.0001; 95% CI 51.0 to 64.1; ARR 58%; NNT 2).8 One hundred seventy nine patients (58%) in the 100 mg group achieved 
PGA responses, compared with 11 patients (7%) in the placebo group (p<0.0001; 95% CI 43.6 to 57.4; ARR 51%; NNT 2).8  In reSURFACE2 61% (n=188) of patients 
in the tildrakizumab 100 mg arm achieved PASI 75 at week 12,  compared to 6% (n=9) in the  placebo arm (p<0.0001; 95% CI: 48.3 to 61.8; ARR 55%; NNT 2).8 
Similar results were observed in the ReSURFACE2 trial when tildrakizumab was compared to placebo to evaluate the PGA response: 168 patients (55%) in the 
100 mg group achieved a PGA response, compared with 7 patients (4%) in the placebo group (p<0.0001; 95% CI 43.2 to 56.5; ARR 51%; NNT 2).8 
 
In ReSURFACE2 and significant differences between tildrakizumab and etanercept were observed with improvements in the PASI75 response but not the PGA 
response. At week 12, 188 patients (61%) in the tildrakizumab 100 mg group achieved PASI 75, compared 151 patients (48%) in the etanercept group (p<0.001; 
95% CI 5.3 to 20.7; ARR 13; NNT 8).8  At week 12, 168 patients (55%) achieved PGA response compared to 149 patients (48%) in the etanercept group (p=0.0663; 
95% CI -0.5 to 15.0).8 Although a higher proportion of patients in the tildrakizumab 100 mg group than in the etanercept group achieved PASI 75 at week 12, the 
proportion of patients achieving PGA responses did not differ significantly between these groups at week 12.8 Additional trial details are presented in Table 3. 
 
Trial Limitations:  
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The 12 week endpoint of PASI75 response may have been too early to adequately assess efficacy of tildrakizumab compared to placebo or etanercept. 
Etanercept, a TNFi, was used as the primary active comparator. It may have been more appropriate to compare tildrakizumab with another interleukin inhibitor 
such as the IL-12/IL-23 inhibitor, ustekinumab. Although the most commonly reported outcome in clinical trials is improvement of greater than 75% in the PASI 
score, improvements of 100%, indicating complete disease clearance, are considered more clinically significant.30 
 
Clinical Safety: 
In reSURFACE1 and reSURFACE2, the proportion of subjects reporting at least one adverse effect (AE) in weeks 0 through 12 was similar in all treatment groups 
(tildrakizumab 200 mg: 42%/49%; tildrakizumab 100 mg: 47%/44%; placebo: 48%/55%; etanercept: 54%). The most common AEs in both reSURFACE trials were 
nasopharyngitis and upper respiratory tract infections. In reSURFACE 2, injection site erythema was more common in etanercept than tildrakizumab 
(tildrakizumab 200 mg: 1%; tildrakizumab 100 mg: 1%; placebo: 1%; etanercept: 9%).8 The rate of severe infections, malignancies, skin cancers, 
major cardiovascular events, and drug-related hypersensitivity reactions was low in both studies, and there was no significant difference between the active 
treatment groups.8 Discontinuation due to AEs was not frequently reported.  In both reSURFACE trials, the overall rate of serious adverse effects (SAEs) in the 
first 12 weeks was low and comparable among the treatment groups (tildrakizumab 200 mg: 3%/2%; tildrakizumab 100 mg: 2%/1%; placebo: 1%/3%; 
etanercept: 2%).8 The most common adverse reactions identified in during the first 12 to 16 weeks of therapy with tildrakizumab are outlined in Table 1.9 
 
Table 1. Adverse Reactions Occurring in ≥1% of Subjects in the Tildrakizumab Group and More Frequently than in the Placebo Group9 

Adverse Reaction Tildrakizumab 100 mg (n=705) 
N (%) 

Placebo (N=355) 
N (%) 

Upper respiratory infection 98 (14) 41 (12) 

Injection Site Reactions 24 (3) 7 (2) 

Diarrhea 13 (2) 5 (1) 

 
In summary, efficacy of tildrakizumab-asmn for moderate-to-severe PsO is based on evidence from 2 similarly designed phase 3 trials, reSURFACE1 and 
reSURFACE2.8 There is moderate quality evidence that treatment with tildrakizumab results in statistically significant symptom improvement (as evaluated by 
PASI75 and PGA response) compared to placebo at 12 weeks.8  There is moderate quality evidence that compared to etanercept, tildrakizumab improves PASI75 
response over 12 weeks from the ReSURFACE2 trial.8 However, no statistically significant difference in PGA response was observed when etanercept was 
compared to tildrakizumab in ReSURFACE2.8 There is insufficient evidence to determine differences in long-term efficacy, long-term safety, remission rates, 
health-related quality of life, or functional improvement with tildrakizumab compared to other treatments for moderate to severe PsO. 
 
Look-alike / Sound-alike Error Risk Potential: None identified. 
 
Comparative Endpoints: 

Clinically Meaningful Endpoints:   
1) Symptomatic improvement (PASI100) 
2) Functional status 
3) Quality of life  
4) Serious adverse events 

Primary Study Endpoint:    
1) Proportion of patient’s achieving PASI 75 and PGA 0/1 
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Table 2. Pharmacology and Pharmacokinetic Properties. 

Parameter 

Mechanism of Action IL-23 inhibitor 

Oral Bioavailability N/A – administered via subcutaneous injection 

Distribution and 
Protein Binding Volume of distribution = 10.8 liters 

Elimination Systemic clearance = 0.32 L/day 

Half-Life 23 days 

Metabolism Metabolic pathway has not been characterized 
Abbreviations: IL=Interleukin, L = liter, N/A = not applicable 

 
Table 3. Comparative Evidence Table. 

Ref./ 
Study Design 

Drug Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/ 
NNT 

Safety 
Outcomes 

ARR/
NNH 

Risk of Bias/ 
Applicability 

1. Reich, et 
al.8  
 
reSURFACE 1  
 
PG, DB, MC, 
RCT 
 
 
Duration: 64 
weeks 
 
Part I: 12 
week DB, PC 
treat period 
N=772 
 
Part 2: 16 
week DB to 
evaluate 
response to 
active 
treatment 
N=743 
 

1. Tildrakizumab 
100 mg SC at 
weeks 0 and 4  
 
2. Tildrakizumab 
200 mg SC at 
weeks 0 and 4  
 
3. Placebo SC  at 
weeks 0 and 4 

Demographics: 
1. Male 68% 
2. Age: 47 yo 
3.  Race: 

White: 68% 
Asian: 26% 

4. Mean BSA: 29% 
5. Mean PASI score: 20 
6. Previous treatment 
with bDMARDs: 23% 
 
Key Inclusion Criteria: 
1.Adults aged ≥18 yo 
2.Moderate-to-severe 
PsO (BSA >10%, PGA 
score >3, PASI score 
>12 at baseline) 
3. Candidate for 
phototherapy or 
systemic therapy 
 
Key Exclusion Criteria: 
1. Active or latent TB 
2. Presence of any 
infection requiring 

ITT: 
1. 309 
2. 308 
3. 155 
 
PP: 
1. 300 
2. 298 
3. 146 
 
Attrition: 
1. 9 (3%) 
2.10 (3%) 
3. 9 (6%) 
 

Co-Primary Endpoints: Proportion of 
patients achieving PASI 75 and PGA 
response (0 or 1 and ≥2 grade score 
reduction form baseline) at week 12 
 
Proportion of patients achieving PASI 
75 at week 12 
1. 197 (64%) 
2. 192 (62%) 
3. 9 (6%) 
p<0.0001 for 1 vs. 3  
95% CI: 51.0 to 64.1 
 
p<0.0001 for 2 vs. 3 
95% CI 49.6 to 62.8 
 
Proportion of patients achieving PGA 
response at week 12 
1. 179 (58%) 
2. 182 (59%) 
3. 11 (7%) 
p<0.001 for 1 vs. 3  
95% CI 43.6 to 57.4 
 
p<0.0001 for 2 vs. 3 

 
 
 
 
 
 
 
 
 
 
 
58%/2 
 
 
56%/2 
 
 
 
 
 
 
 
51%/2 
 
 

SAEs up to 
week 12 
1. 5 (2%) 
2. 8 (3%) 
3. 1 (1%) 
 
Discontinued 
due to AE up to 
week 12 
1. 0 
2. 5 (2%) 
3. 1 (1%) 
 
Severe 
Infections up 
to week 12 
1. 1 (<1%) 
2. 1 (<1%) 
3. 0 
 
Malignancies 
up to week 12 
1. 0 
2. 0 
3. 0 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Patients randomized 2:2:1 via 
IVWRS stratified by bodyweight (≤90 kg or >90kg), 
region, and previous treatment with bDMARDs. 
Baseline characteristics similar among treatment 
groups. 
Performance Bias: Low. Medications were identical 
in appearance and packaging. 
Detection Bias: Low. Investigators, participants, 
and study personnel blinded to group allocation 
until end of study. 
Attrition Bias: Low. Attrition rates similar for all 3 
groups and <10%.Missing data imputed using non-
responder data. 
Reporting Bias: High. Protocol available. Co-
primary endpoints reported as separate results 
(not combined).Funded by Merck. Merck also 
involved in study design, data analysis and data 
interpretation.  
Other Bias: High. A large percent of the authors 
have served as consultants or paid speakers for 
many clinical trials sponsored by other 
manufacturers. 
 
Applicability: 

5) Study withdrawal due to an adverse event 
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Part 3: 36 
week period 
to evaluate 
long term 
efficacy and 
safety 
N=676 
 
 

systemic antibiotics 
within 2 weeks prior 
to enrollment or 
severe infection 
requiring IV antibiotics 
8 weeks prior to 
screening 
3. Prior malignancy 
4. Live vaccine w/in 4 
weeks of study 
 

95% CI 44.8 to 58.5 
 
Secondary Endpoints: 
Proportion of patients achieving PASI 
90 at week 12 
1. 107 (35%) 
2. 109 (35%)  
3. 4 (3%) 
p<0.0001 for 1 vs. 3 
95% CI 25.9 to 38.0 
 
p<0.0001 for 2 vs. 3 
95% CI 26.8 to 38.8 

52%/2 
 
 
 
 
 
 
 
 
32%/4 
 
 
32%/4 

 
Deaths up to 
week 12 
1. 0 
2. 0 
3. 0 
 
p-values and 
95% CI NR for 
all 

Patient: Reasonable patient group identified 
through inclusion/exclusion criteria. 77% had not 
tried a bDMARD prior to study enrollment. 
Intervention: Dosing of tildrakizumab determined 
in Phase 2 trials. 
Comparator: Placebo appropriate to determine 
efficacy, though a comparative efficacy study 
would have provided more information regarding 
place in therapy. 
Outcomes: PASI 75 and PGA are validated 
assessments used in other PsO trials. 
Setting: 112 sites in 5 countries: Australia, Canada, 
Japan, the UK and the US. 

2. Reich, et 
al.8  
 
reSURFACE 2 
 
PG, DB, MC, 
RCT 
 
N=1090 
 
Duration: 52 
weeks 
 
Part I: 12 
week DB, PC, 
active 
comparator 
treat period 
N=1090 
 
Part 2: 16 
week DB to 
evaluate 
response to 
active 
treatment 
N=1025 
 
Part 3: 24 
week period 
to evaluate 
long term 

1. Tildrakizumab 
100 mg SC at 
weeks 0 and 4 
 
2. Tildrakizumab 
200 mg SC at 
weeks 0 and 4 
 
3. Placebo SC at 
weeks 0 and 4 
 
4. Etanercept 50 
mg SC twice 
weekly 

Demographics: 
1. Male 72% 
2. Age: 47.5 yo 
3. Race: 

White: 91% 
Asian: 3% 

4. BSA: 17% 
5. PASI score:20 
6. Previous treatment 
with bDMARDs: 12% 
 
Key Inclusion Criteria: 
see reSURFACE 1 
criteria 
 
Key Exclusion Criteria: 
1. Active or latent TB 
2. Presence of any 
infection requiring 
systemic antibiotics 
within 2 weeks prior 
to enrollment severe 
infection requiring IV 
antibiotics 8 weeks 
prior to screening 
3. Prior malignancy 
4. Recieved live 
vaccination within 4 
weeks prior to 
enrollment 
5. Prior use of 
etanercept 
 

ITT: 
1. 307 
2. 314 
3. 156 
4. 313 
 
 
PP: 
1. 295 
2. 300 
3. 134 
4. 289 
 
 
Attrition: 
1.12 (4%) 
2.14 (4%) 
3.24 (8%) 
 

Co-Primary Endpoints: Proportion of 
patients achieving PASI 75 and PGA  
response (0 or 1 and ≥2 grade score 
reduction form baseline) at week 12 
 
Proportion of patients achieving PASI 
75 at week 12 
1. 188 (61%) 
2. 206 (66%) 
3. 9 (6%) 
4. 151 (48%) 
p<0.0001 for 1 vs. 3 
95% CI: 48.3 to 61.8 
  
p<0.0001 for 2 vs. 3 
95% CI: 52.9 to 65.9 
 
p<0.001 for 1 vs. 4 
95% CI: 5.3 to 20.7 
 
p<0.0001 for 2 vs. 4 
95% CI: 9.7 to 24.9 
  
Proportion of patients achieving PGA 
response at week 12 
1. 168 (55%) 
2. 186 (59%) 
3. 7 (4%) 
4. 149 (48%) 
p<0.0001 for 1 vs. 3  
95% CI: 43.2 to 56.5 
 
p<0.0001 for 2 vs. 3 

 
 
 
 
 
 
 
 
 
 
 
 
55%/2 
 
 
60%/2 
 
 
13%/8 
 
 
18%/6 
 
 
 
 
 
 
 
 
51%/2 
 
 

SAEs up to 
week 12 
1. 4 (1%) 
2. 6 (2%) 
3. 4 (3%) 
4. 7 (2%) 
 
Discontinued 
due to AE up to 
week 12 
1. 3 (1%) 
2. 3 (1%) 
3. 2 (1%) 
4. 6(2%) 
 
Severe 
infections up 
to week 12 
1. 0 
2. 1 (<1%) 
3. 1 (1%) 
4. 0 
 
Malignancies 
up to week 12 
1. 1 (<1%) 
2. 2 (<1%) 
3. 0 
4. 1 (<1%) 
 
Deaths up to 
week 12 
1.1 (<1%) 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Low. Patients randomized 2:2:1:2 
via IVWRS stratified by bodyweight (≤90 kg or 
>90kg), region, previous treatment with bDMARDs, 
response to MTX. 
Performance Bias: Low. Medications were identical 
in appearance and packaging.  
Detection Bias: Low. Investigators, participants, 
and study personnel blinded to group allocation 
until end of study. 
Attrition Bias: Low. Attrition similar between all 3 
groups and <10% of enrolled subjects. 
Reporting Bias: High. Co-primary endpoints 
reported as separate results (not 
combined).Funded by Merck. Merck also involved 
in study design, data analysis and data 
interpretation. 
Other Bias: High. A large percent of the authors 
have served as consultants or paid speakers for 
many clinical trials sponsored by other 
manufacturers. 
 
Applicability: 
Patient: Reasonable patient group identified 
through inclusion/exclusion criteria 
Intervention: Dosing of tildrakizumab determined 
in Phase 2 trials 
Comparator: Etanercept dosing appropriate. More 
useful comparator would have been another IL-
inhibitor such as ustekinumab. 
Outcomes: PASI 75 and PGA are validated 
assessments used in other PsO trials. 
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efficacy and 
safety 
N=794 
 

 95% CI: 47.9 to 60.8 
 
p<0.0663 for 1 vs. 4  
95% CI: -0.5 to 15.0 
 
p<0.0031 for 2 vs. 4 
95% CI: 4.0 to 19.3 
 
Secondary Endpoints: Proportion of 
patients achieving PASI 90 at week 
12 
1. 119 (39%) 
2. 115 (37%) 
3. 2 (1%) 
4. 67 (21%) 
p<0.0001 for 1 vs. 3  
95% CI: 31.1 to 43.4 
 
p<0.001 for 2 vs. 3 
95% CI: 29.2 to 41.1 
 
p<0.001 for 1 vs. 4  
95% CI: 10.3 to 24.4 
 
p<0.0001 for 2 vs. 4 
95% CI: 8.3 to 22.1 

55%/2 
 
 
NS 
 
 
11%/9 
 
 
 
 
 
 
 
 
 
38%/3 
 
 
 
36%/3 
 
 
18%/6 
 
16%/7 

2.0 
3.0 
4.0 
 
p value and 
95% CI NR for 
all 

Setting: 123 sites in 13 countries:  Austria, Belgium, 
Canada, Czech Republic, Denmark, France, 
Germany, Hungary, Italy, Israel, Netherlands, 
Poland, and the US 
 
 

Abbreviations: AEs = adverse effects: ARR = absolute risk reduction; bDMARD = biologic disease modifying antirheumatic drug;  BSA = body surface area;  DB = double blind, CI = confidence interval; IL = 
interleukin;  ITT = intention to treat; IVRWS = interactive voice and web response system; MC = multi-center; MTX = methotrexate; N = number of subjects; NA = not applicable; NNH = number needed to 
harm; NNT = number needed to treat; NR = not reported; NS = not significant; PASI = Psoriasis Area and Severity Index;  PC = placebo controlled; PG = parallel group; PGA = Physician’s Global Assessment;  
PP = per protocol; PsO = plaque psoriasis;  RCT = randomized controlled trial; SAEs = serious adverse effects:  SC = subcutaneous; TB - tuberculosis 
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NEW DRUG EVALUATION: Baricitinib (Olumiant®) 
 
See Appendix 4 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if 
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in 
specific populations. 
 
Clinical Efficacy: 
Baricitinib is an oral JAK inhibitor approved for treatment of adult patients with moderate-to-severe RA who have had an inadequate response to one or more 
TNFi therapies.14 The recommended dose of baricitinib is 2 mg orally once a day as monotherapy or in combination with MTX.14 Baricitinib has not been studied 
in combination with JAK inhibitors, bDMARDs, or potent immunosuppressants such as azathioprine or cyclosporine.14 The efficacy and safety of baricitinib was 
assessed in four randomized, multi-center, phase 3 studies (RA-BEGIN, RA-BEAM, RA-BUILD, and RA-BEACON).10-13 See Table 6 for additional details about each 
trial design and results from each trial. 
 
Study 1 (RA-BEGIN) was a double-blind, active-controlled, 52-week non-inferiority study of baricitinib administered as monotherapy or in combination with MTX 
to patients (N=588) with early RA who had no or limited prior treatment with DMARDs.10 Concomitant treatment with stable doses of csDMARDs, NSAIDs, and 
glucocorticoids (≤10 mg of prednisone or equivalent) was permitted during the trial.10 The primary end point assessment was a noninferiority comparison of 
baricitinib monotherapy to MTX monotherapy based on the proportion of patients achieving an ACR20 response at week 24.10 The prespecified noninferiority 
margin was 12%.10 The study met its primary noninferiority objective as the ACR20 response rate at week 24 for baricitinib versus MTX was 77% and 62%, 
respectively (p≤0.001 for noninferiority) and was also found to be superior statistically (p≤0.05; 95% CI Not Reported (NR) for superiority); ARR 15%; NNT 7).10  
 
Study 2 (RA-BEAM) was a double-blind, placebo- and active-controlled, 52-week trial in patients with moderate-to-severe RA who had an inadequate response 
(IR) to MTX.11  Patients (n=1307) with active RA who were receiving background therapy with MTX were randomly assigned to one of three regimens in a 3:3:2 
ratio: placebo (switched to baricitinib after 24 weeks), 4 mg of baricitinib once daily, or 40 mg of adalimumab every other week.11  Concomitant stable doses of 
csDMARDs, nonsteroidal anti-inflammatory drugs, analgesics, or glucocorticoids (≤10 mg of prednisone or the equivalent per day) were permitted.11 The primary 
endpoint was ACR20 response at week 12 for baricitinib compared to placebo.11  At 12 weeks more patients had an ACR20 response with baricitinib than with 
placebo (70% vs. 40%, P<0.001; 95% CI NR; ARR 30%; NNT 4).11 Comparison of baricitinib to adalimumab was a secondary, noninferiority endpoint (estimated 
power for test of noninferiority, 93%; prespecified noninferiority margin of 12%).11 Baricitinib was found to be noninferior to adalimumab at week 12 for the 
ACR20 response (70% for baricitinib and 61% for adalimumab; 95% CI, 2% to 15%; p=0.014).11 According to the statistical analysis plan, baricitinib was therefore 
considered to be significantly superior to adalimumab (P = 0.01).11 
 
Study 3 (RA-BUILD) was designed to determine the safety and efficacy of baricitinib in patients with moderate-to-severe RA who had an IR to or were intolerant 
to previous treatment with csDMARDs.12 In this double-blind, 24-week study, bDMARD-naïve patients (n=684) were randomly assigned 1:1:1 to placebo or 
baricitinib (2 or 4 mg) once daily, stratified by region and the presence of joint erosions.12 Concomitant treatment with stable doses of csDMARDs, NSAIDs, and 
glucocorticoids (≤10 mg of prednisone or equivalent) was permitted.12 The primary endpoint was the proportion of patients achieving ACR20 response at week 
12 for the comparison of baricitinib 4 mg versus placebo.12 More patients achieved ACR20 response at week 12 with baricitinib 4 mg than with placebo (62% vs. 
39%, p≤0.001; 95% CI NR; ARR 23; NNT 5).12  
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Study 4 (RA-BEACON) was designed to evaluate the safety and efficacy of baricitinib in the treatment of patients with moderate-to-severe RA who have had an 
IR to a TNFi, despite ongoing treatment with csDMARDs.13 In this double-blind, placebo-controlled study, patients (n=527) were randomised 1:1:1 to once-daily 
placebo or baricitinib 2 or 4 mg for 24 weeks. Concomitant treatment with stable doses of csDMARDs, NSAIDs, and glucocorticoids (≤10 mg of prednisone or 
equivalent) was allowed. The primary end point was the proportion of patients who had an ACR20 response at week 12.13 Significantly more patients receiving 
baricitinib at the 4-mg dose than those receiving placebo had an ACR20 response at week 12 (55% vs. 27%, P<0.001; 95% CI NR; ARR 28%; NNT 4).13  
Secondary measures included ACR50 and ACR70 response rates at week 24. Proportion of patients with ACR 50 response at week 24 for baricitinib 4 mg 
compared to placebo was significant, (29% vs. 13%; p≤0.001, 95 CI NR), although the response rate dropped substantially from the ACR 20 assessment.13 Similar 
results were observed with ACR 70 response rates at week 24 (baricitinib 4mg 17% vs. placebo 3%; p ≤0.001; 95% CI NR).13 
 
Study Limitations: 
The primary endpoint in all 4 trials was ACR20, although ACR50 and ACR70 are considered more clinically significant than ACR 20.19  In addition, in all 4 trials the 
ACR20 assessment was a short term evaluation conducted between 12 and 24 weeks for reasons that were not clarified by the investigators. In the RA BEGIN 
trial the entry criterion requiring an elevated hsCRP (≥3.6) at baseline resulted in a screen failure rate of 50%. A high screen failure rate can reduce the external 
validity of a study; however, the population enrolled did have early active RA, as was the intent of the protocol. The dosage of MTX was limited to 20 mg once 
weekly and was not adjusted in patients having an inadequate response to treatment. Other initial treatment regimens, such as MTX in combination with other 
csDMARDs, were not evaluated.  In RA-BEAM the study has limited ability to assess the efficacy of baricitinib with other background csDMARDs due to the 
enrollment of MTX-refractory patients, of whom only 15% to 18% in each treatment arm were on other csDMARDs. The limitations of the RA-BEAM analysis 
include the use of carrying forward the last observations before rescue or discontinuation. This method assumes that the patient-reported observations do not 
change over time. RA-BUILD and RA-BEACON were conducted over 24 weeks, which is a relatively short-term duration to provide definite conclusions regarding 
the long term safety and efficacy of baricitinib.  RA-BUILD included two active baricitinib dose regimens but was not designed to compare these doses for 
statistically significant difference. 
 
Clinical Safety: 
The most common adverse effects noted in clinical trials with baricitinib included upper respiratory tract infections, nausea, and herpes infections. Adverse 
reactions occurring in greater than or equal to 1% of baricitinib patients are outlined in Table 4.  
 
Table 4. Adverse reactions occurring in baricitinib patients compared to placebo up to week 1614 

Events Placebo (n=1070) Baricitinib 2 mg (n=479) Baricitinib 4 mg (n=997) 

Upper Respiratory Infections 11.7% 16.3% 14.7% 

Nausea 1.6% 2.7% 2.8% 

Herpes Simplex 0.7% 0.8% 1.8% 

Herpes Zoster 0.4% 1.0% 1.4% 

 
Thrombosis, including deep venous thrombosis (DVT) and pulmonary embolism (PE), has been observed at an increased incidence in patients treated with 
baricitinib compared with placebo during clinical trials.14 In addition, arterial thrombosis events in the extremities have been reported in clinical studies with 
baricitinib.14 During the 0- to 52-week treatment period, venous thrombosis were reported in 2 patients treated with baricitinib 2 mg (0.6 per 100 patient-years) 
and 7 patients treated with baricitinib 4 mg (0.8 per 100 patient-years).14  The FDA has determined that analysis of spontaneous post-marketing AEs will not be 
sufficient to assess the signal of a serious risk of thrombosis and has required the manufacturer to conduct an ongoing randomized controlled clinical trial to 
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evaluate the long-term safety of baricitinib in patients with RA.  The risk of serious infections, malignancies, and thrombosis are all described as serious adverse 
reactions with baricitinib in the product labeling and are highlighted via the black box warning.14 
 
In summary, the efficacy and safety of baricitinib for RA was assessed in four randomized, multi-center, phase 3 studies (RA-BEGIN, RA-BEAM, RA-BUILD, and RA-
BEACON).10-13 Baricitinib 4 mg was compared to placebo in adults with RA who had an inadequate response to MTX (RA-BEAM), 11 an inadequate response to 
conventional synthetic DMARDs (RA-BUILD), 12 and in patients refractory to biologic agents (RA-BEACON).13 In all 3 trials, the primary endpoint was the 
proportion of patients achieving ACR20 response at week 12. Moderate quality evidence demonstrates the effectiveness (based on ACR 20 response) of 
baricitinib compared to placebo in RA-BEAM (70% vs. 40%, ARR 30%, NNT 4, p <0.001), 11 RA-BUILD (62% vs. 39%, ARR 23%, ARR 5, p<0.001), 12 and RA-BEACON 
(55% vs. 27% ARR 28%, NNT 4, p <0.001).13 In RA-BEAM, comparison of baricitinib to adalimumab was a secondary, noninferiority endpoint (estimated power for 
test of noninferiority, 93%; prespecified noninferiority margin of 12%).11 Baricitinib was found to be noninferior to adalimumab at week 12 for the ACR20 
response (70% for baricitinib and 61% for adalimumab; 95% CI, 2% to 15%; p=0.014).11 According to the statistical analysis plan, baricitinib was therefore 
considered to be significantly superior to adalimumab (P = 0.01).11 There is insufficient evidence to determine differences in long-term efficacy, long-term safety, 
remission rates, health-related quality of life, or functional improvement with baricitinib compared to other treatments for moderate to severe RA. 
 
Look-alike / Sound-alike Error Risk Potential: None identified. 
 
Comparative Endpoints: 

 
Table 5. Pharmacology and Pharmacokinetic Properties. 

Parameter 

Mechanism of Action JAK 1 and 2 inhibitor 

Oral Bioavailability 80% 

  

Distribution and 
Protein Binding Volume of distribution 76 L (after intravenous administration), 50% bound to plasma proteins and 45% bound to serum proteins 

Elimination Clearance = 8.9 L/hour; primarily though renal elimination (75%) and in feces (20%) 

Half-Life 12 hours 

Metabolism ~6% metabolized, with CYP3A4 identified as the main metabolizing enzyme 
Abbreviations: JAK – Janus Kinase; L – liter  
 

Clinically Meaningful Endpoints:   
1) Symptomatic improvement (ACR 50, ACR 70) 
2) Clinical remission  
3) Disease progression 
4) Serious adverse events 
5) Study withdrawal due to an adverse event 
 

Primary Study Endpoint:    
2) ACR 20 response at week 24 
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Table 6. Comparative Evidence Table. 
Ref./ 
Study 
Design 

Drug 
Regimens/ 
Duration 

Patient Population N Efficacy Endpoints ARR/ 
NNT 

Safety Outcomes ARR/
NNH 

Risk of Bias/ 
Applicability 

Fleischmann 
et al.10 
 
RA-BEGIN 
 
Phase 3 RCT, 
DB, MC, 
active 
comparator 
(MTX) 
 
Adult 
patients 
with active 
RA who had 
limited or no 
prior 
treatment 
with 
DMARDs. 
 
N=588 
 
Duration: 52 
weeks 
 

1. MTX 10 mg 
titrated up to 
20mg once 
weekly over 8 
wks* 
 
2. BARI 4mg 
po once daily  
 
3. BARI 4mg 
po once 
weekly AND 
MTX 10 mg 
titrated up to 
20mg once 
weekly over 8 
wks 
 
N=584 
52 weeks 
190 centers in 
18 countries 
 
 
*Starting at 
week 24, non-
responders in 
Arm #1 were 
rescued with 
BARI 4mg po 
once daily + 
MTX once 
weekly 

Demographics:  
1. Mean Age: 50 yo 
2. Women ≥70% 
3. Mean RA duration: 
1.5 yrs 
4. DMARD naïve: 
91% 
 
Key Inclusion 
Criteria: 
1. Adults aged ≥18 yo 
with active, early 
onset RA 
2. No or ≤3 doses of 
MTX 
3. Active disease 
(≥6/68 tender joints 
and ≥6/66  swollen 
joints); hsCRP ≥3.6 
mg/L 
4. RF or ACPA 
positive 
 
Key Exclusion 
Criteria: 
1. Prior use of 
csDMARDs other 
than MTX 
2. Prior use of a 
bDMARD 
3. Use of >10 mg/day 
of prednisone or 
equivalent 
4. Recent clinically 
significant infection 
5. ALT > 1.5 ULN, Hgb 
> 10 gm/dl, or 
neutropenia < 1200 
cells/µl 
6. Lymophpenia < 
750 cells/µl or GFR < 
40 ml/min/1.73m2 

ITT: 
1. 210 
2. 159 
3. 215 
 
 
PP: 
1. 161 
2. 136 
3. 173 
 
Attrition: 
1. 49 
(23%) 
2. 23 
(14%) 
3. 42 
(20%) 
 

Primary Endpoint: Non-
inferiority comparison of BARI 
monotherapy to MTX 
monotherapy based on ACR 
20 response at week 24  
1. 130 (62%) 
2. 159 (77%) 
P<0.001 
95% CI 5.5 to 24.1 
 
Secondary Endpoints: 
Superiority of BARI to MTX on 
ACR 20 at week 24 
1. 130 (62%) 
2. 159 (77%) 
3. 168 (78%) 
p≤0.05 for 1 vs. 2 
p≤0.05 for 1 vs. 3 
95% CI NR 
 
Superiority of BARI to MTX in 
HAQ-DI at week 24 
1. 146 (70%) 
2. 129 (81%) 
3. 169 (79%) 
p<0.05 for 1 vs. 2 
p<0.05 for 1 vs. 3 
95% CI NR 
 
Superiority of BARI to MTX in 
SDAI remission score ≤3.3 at 
week 24 
1. 22 (10%) 
2. 35 (22%) 
3. 49 (23%) 
 p<0.05 for 1 vs. 2 
 p<0.05 for 1 vs. 3 
95% CI NR 
 
Proportion of patients 
achieving ACR 50 at week 24 
1. 91 (43%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15%/7 
16%/7 
 
 
 
 
 
 
 
11%/9 
9%/12 
 
 
 
 
 
 
 
 
12%/9 
13%/8 
 
 
 
 
 

TEAEs at week 52 
1. 151 (72%) 
2. 113 (71%) 
3. 167 (78%) 
 
SAEs at week 52 
1. 5 (2%) 
2. 6 (4%) 
3. 18 (8%) 
 
Discontinuation 
due to AEs at week 
52 
1. 11 (5%) 
2. 9 (6%) 
3. 23 (11%) 
 
Infections 
1. 80 (38%) 
2. 69 (43%) 
3. 108 (50%) 
 
Serious Infections 
1. 8 (4%) 
2. 6 (4%) 
3. 5 (2%) 
 
p-values and 
95%CI NR for all  

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Unclear. Patients were randomized 4:3:4 
and stratified by geographic region and presence of 
joint erosions on centrally read baseline radiographs. 
Baseline characteristics similar between groups. 
Method of randomization unclear. 
Performance Bias: Low. Active and placebo MTX 
supplied as identical opaque capsules. 
Detection Bias: Low. Patients, investigators, and all 
study personnel blinded to study data and treatment 
assignments. 
Attrition Bias: High. More patients dropped out due to 
lack of efficacy in MTX group and development of an AE 
led to more dropouts in combo MTX/baricitinib group. 
Subjects who dropped out were defined as non-
responders and their data was imputed as LOCF. 
Reporting Bias: High. Protocol unavailable. Funded by 
Eli Lilly and Incyte who had a role in the study design, 
data collection, data analysis, data interpretation, and 
writing of the manuscript. 
Other Bias: High. A large percent of the authors have 
served as consultants or paid speakers for many clinical 
trials sponsored by other manufacturers. 
 
Applicability: 
Patient: ~90% of patients did not have prior exposure to 
a DMARD, which affects applicability. Screening failure 
rate was approximately 50% due to inclusion criteria 
requiring an elevated hsCRP, resulting in reduced 
external validity. 
Intervention: Dosing for BARI was assessed in phase 2 
trials. 
Comparator: Limited to MTX 20mg/week. Weekly MTX 
was given in combination with all treatments, which 
reflects clinical practice with other biologics. 
Outcomes: Primary outcomes were an appropriate 
assessment for the treatment of RA, although ACR50 or 
ACR70 might be considered more clinically important. 
Setting: 198 centers in 18 countries: 
Central and South America: 29% 
United States and Canada: 21% 
Japan: 18% 
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2. 95 (60%) 
3. 136 (63%) 
p<0.05 for 1 vs. 2 
p<0.05 for 1 vs. 3 
95% CI NR 

 
 
17%/6 
20%/5 
 

Europe: 14% 
Rest of the world: 19% 

Taylor et 
al.11 
 
RA-BEAM 
 
Phase 3 RCT, 
DB, PC, MC 
 
  
Efficacy and 
safety of 
baricitinib in 
RA patients 
who had an 
IR  to MTX 
therapy 
 
N=1305 
 
Duration: 52 
weeks 
 

1. PBO  + MTX 
10mg titrated 
up to 20mg  
once weekly 
over 8 wks* 
 
2. BARI 4mg 
once daily + 
MTX 10mg 
titrated up to 
20mg once 
weekly over 8 
wks 
 
3. ADA 40mg 
every other 
week + MTX 
10mg titrated 
up to 20mg  
once weekly 
over 8 wks 
 
N=1307 
52 weeks 
 
*Starting at 
week 24, non-
responders in 
Arm # 1 were 
rescued with 
BARI 4mg po 
once daily + 
MTX once 
weekly 
 

Demographics: 
1. Mean age: 53yo 
2. Female >75% 
3. Mean RA duration: 
10 ± 9 yrs 
4. Treated with MTX 
+ csDMARD: 17% 
 
Key Inclusion 
Criteria: 
1. Inadequate 
response to MTX 
after 12 wks of tx (≥3 
erosions, ≥6/68 
tender joints, ≥6/66 
swollen joints, hsCRP 
≥6 mg/l) 
 
Key Exclusion 
Criteria: 
1. prior bDMARD use 
2. concurrently 
receiving MTX, HCQ 
and SSZ or 
combination of any 3 
csDMARDS 
3. Use of >10 mg/day 
of prednisone or 
equivalent 
 

ITT: 
1. 488 
2. 487 
3. 330 
 
PP: 
1. 407 
2. 427 
3. 286 
 
Attrition: 
1. 81 
(17%) 
2. 60 
(12%) 
3. 44 
(13%) 
 

Primary Endpoint: ACR 20 
response at week 12 for BARI 
vs. PBO 
1. 196 (40%) 
2. 339 (70%) 
3. 202 (61%) 
 p≤0.001 for 1 vs. 2 
 p≤0.05 for 2 vs. 3 
95% CI NR 
 
Secondary Endpoints: 
Non-inferiority comparison of 
BARI to ADA based on ACR 20 
response at week 12 
1. 196 (40%) 
3. 202 (61%) 
 p≤0.05 
95% CI 2 to 15 
 
 
ACR 20 at week 24 
1. 179 (37%) 
2. 360 (74%) 
3. 219 (66%) 
p≤0.001 for 1 vs. 2 
p≤0.05 for 2 vs. 3 
95% CI NR 
 
ACR50 at week 24 
1. 94 (19%) 
2. 246 (51%) 
3. 150 (45%) 
p≤0.001 for 1 vs. 2  
p≤0.05 for 2 vs. 3 
95% CI NR 
 
 

 
 
 
 
 
 
30%/4 
21%/5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
37%/3 
8%/13 
 
 
 
 
 
 
32%/4 
26%/4 
 

SAEs at week 24 
1. 22 (5%) 
2. 23 (5%) 
3. 6 (2%) 
 
TEAEs at week 24 
1. 295 (60%) 
2. 347 (71%) 
3. 224 (68%) 
 
Infections at week 
24 
1. 134 (27%) 
2. 176 (36%) 
3. 110 (33%) 
 
SAEs at week 52 
1. BARI 38 (8%) 
2. ADA 13 (4%) 
 
TEAEs at week 52 
1. BARI 384 (79%) 
2. ADA 253 (77%) 
 
Infections at week 
52 
1. BARI 233 (48%) 
2. ADA 145 (44%) 
 
CV events (CV 
death, MI, or 
stroke) 
1. BARI 2 (<1%) 
2. ADA 1 (<1%) 
 
p-values and 95% 
CI NR for all 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Unclear. Patients randomized 3:3:2, 
stratified by geographic region and baseline joint 
erosion status. Baseline characteristics similar between 
groups. Not clear how randomization was achieved. 
Performance Bias: Low. Patients, investigators, and all 
other personnel involved in the conduct of the study 
remained blinded to the study data and to individual 
treatment assignments until the contribution of their 
sites to the studies was completed. 
Detection Bias: Low. Patients and investigators blinded 
to the study data and treatment assignments. 
Attrition Bias: Low. Attrition rates balanced between 
groups and primarily due to AE. The limitations of this 
analysis include the use of LOCF before rescue or 
discontinuation. This method assumes that the patient 
reported values do not change over time. 
Reporting Bias: High. Protocol available. Trial designed 
by Lilly, academic advisory board consisted of authors 
who were not employees of Lilly or Incyte. 
Other Bias: A large percent of the authors have served 
as consultants or paid speakers for many clinical trials 
sponsored by other manufacturers. 
 
Applicability: 
Patient: Generalizable to the population of adults with 
moderately to severely active disease who have IR to 
MTX and who are bDMARD naïve.  The study has limited 
ability to assess the efficacy of baricitinib with other 
background csDMARDs due to the enrollment of MTX-
refractory patients, of whom only 15% to 18% in each 
treatment arm were on other csDMARDs 
Intervention: Dosing for BARI was assessed in phase 2 
trials. 
Comparator: Adalimumab is a reasonable comparator. 
Outcomes: Primary outcomes were an appropriate 
assessment for the treatment of RA, although ACR50 or 
ACR70 might be considered more clinically important. 
Setting: This study was conducted in 281 centers in 26 
countries:  US/Canada (8%); Eastern Europe (18%) 
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Western Europe (6%); Central and South 
America/Mexico (29%); Asia (except Japan) (10%); 
Japan (19%); Rest of the world (11%) 

Dougados et 
al.12 
RA-BUILD 
 
Phase 3 RCT, 
DB, PC, MC 
 
 
Evaluate the 
efficacy and 
safety of 
baricitinib in 
RA patients 
with IR to 
csDMARDs  
 
N=684 
 
Duration: 24 
weeks 

1. PBO + 
background 
csDMARD 
 
2. BARI 2mg 
po once daily 
+ background 
csDMARD 
 
3. BARI 4mg 
po once daily 
+ background 
csDMARD 
 
 

Demographics: 
1. Mean age: 51 yrs 
2. Female  ≥80%  
3. Mean RA duration: 
7.5 yrs 
 
Key Inclusion 
Criteria: 
1. Inadequate 
response to one or 
more csDMARDs 
(≥6/68 tender joints, 
≥6/66 swollen joints, 
hsCRP ≥3.6 mg/l) 
2. Stable background 
therapy with 
csDMARD 
 
Key Exclusion 
Criteria: 
1. Prior bDMARD use 
2. Currently receiving 
MTX, HCQ and SSZ or 
a combination of any 
3 csDMARDs 
3. Use of >10 mg/day 
of prednisone or 
equivalent 
 

ITT: 
1. 228 
2. 229 
3. 227 
 
 
PP: 
1. 199 
2. 209 
3. 203 
 
Attrition: 
1. 29 
(13%) 
2. 20 
(9%) 
3.24 
(11%) 
 

Primary Endpoint: The 
proportion of patients 
achieving ACR20 response at 
week 12 with BARI 4mg vs 
PBO 
 
1. 90 (39%) 
2. 151 (66%) 
3. 140 (62%) 
p≤0.001 for 1 vs. 2 
p≤0.001 for 1 vs. 3 
95% CI NR 
 
Secondary Endpoints: 
ACR 20 at week 24 
1. 96 (42%) 
2. 140 (61%) 
3. 148 (65%) 
p≤0.001 for 1 vs. 2 
p≤0.001 for 1 vs. 3 
95% CI NR 
 
ACR50 at week 24 
1. 49 (21%) 
2. 95 (41%) 
3. 100 (44%) 
p≤0.001 for 1 vs. 2 
p≤0.001 for 1 vs. 3 
95% CI NR 
 
 

 
 
 
 
 
 
 
 
 
27%/4 
23%/5 
 
 
 
 
 
 
 
19%/6 
23%/5 
 
 
 
 
 
 
20%/5 
23%/5 

SAEs at week 24 
1. 11 (5%) 
2. 6 (3%) 
3. 12 (5%) 
 
TEAEs at week 24 
1. 161 (71%) 
2. 154 (67%) 
3. 162 (71%) 
 
Infections 
1. 79 (35%) 
2. 70 (31%) 
3. 96 (42%) 
 
Serious Infections 
1. 4 (2%) 
2. 2 (1%) 
3. 4 (2%) 
 
p-values and 95% 
CI NR for all 
 
 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Unclear. Randomized 1:1:1:1. Method of 
randomization not clear. 
Performance Bias: Double blinded. All study personnel 
remained blinded through the completion of the study. 
Noted a protocol was approved but did not specify that 
it was standardized across all sites and followed 
consistently. 
Detection Bias: Method for blinding primary endpoint 
of ACR20 assessment not mentioned. 
Attrition Bias: The percentages of patients who 
discontinued due to an AE were similar across the 
treatment groups 
Reporting Bias: Trial designed by Lilly, academic 
advisory board consisted of authors who were not 
employees of Lilly or Incyte 
Other Bias: High. A large percent of the authors have 
served as consultants or paid speakers for many clinical 
trials sponsored by other manufacturers. 
 
Applicability: 
Patient: Results of this study are generalizable to the 
population of adult patients with moderately to 
severely active RA who have had an insufficient 
response or are intolerant to csDMARDs and are 
bDMARD naive. 
Intervention:  Dosing for BARI was assessed in phase 2 
trials. 
Comparator: Two active baricitinib dose regimens, and 
a comparison of the different doses for statistically 
significant differences was not performed. 
Outcomes: Short duration of trial (24 wks). Primary 
outcomes were an appropriate assessment for the 
treatment of RA, although ACR50 or ACR70 might be 
considered more clinically important. 
Setting: 182 centers in 22 countries: 
US, Argentina, Australia, Belgium, Canada, Croatia, the 
Czech Republic, Germany, Hungary, India, Italy, Japan, 
Mexico, Poland, Portugal, Puerto Rico, Romania, Russia, 
Slovakia, South Korea, Spain, Taiwan, and the UK  
 

202



 

Author: Moretz       January 2019 

Genovese et 
al.13 
 RA-BEACON 
 
Phase 3 RCT, 
DB, PC, MC 
 
Efficacy and 
safety of 
baricitinib in 
RA patients 
who had an 
inadequate 
response to 
a TNFi or 
bDMARD. 
 
N = 527 
 
Duration: 24 
weeks 

1.PBO + 
stable 
background 
csDMARD* 
 
2. BARI 2mg 
po once daily 
+ stable 
background 
csDMARD** 
 
3. BARI 4mg 
po once daily 
+ stable 
background 
csDMARD 
 
N=527 
24 weeks 
178 centers in 
24 countries 
 
*Starting at 
week 16, non-
responders 
were rescued 
with BARI 4 
mg daily 
 
**Patients 
with renal 
impairment, 
defined as 
estimated 
glomerular 
filtration rate 
(eGFR) <60 
mL/min/1.73 
m2, received 
2 mg 
baricitinib 
once daily if 
assigned to 
active 
treatment. 

Demographics: 
1. Mean age: 55 yrs 
2. Female ≥79% 
3. Mean RA duration: 
14 ± 9 yrs 
 
Key Inclusion 
Criteria: 
1. Adults ≥18 yo with 
inadequate response 
or intolerance to one 
or more prior TNFis 
(≥6/68 tender joints, 
≥6/66 swollen joints, 
hsCRP ≥3 mg/l) 
2. Stable background 
therapy with 
csDMARD 
 
Key Exclusion 
Criteria: 
1. bDMARD within 28 
day of randomization 
or rituximab within 6 
mos of 
randomization 
2. Use of >10 mg/day 
of prednisone or 
equivalent 
3. Currently receiving 
MTX, HCQ and SSZ or 
a combination of any 
3 csDMARDs 
4. Started a new 
NSAID within 2 
weeks of 
randomization 
5. GFR<40 
mL/min/17.3 m2 or 
Alt>1.5 ULN 

ITT: 
1.176 
2.174 
3.177 
 
PP: 
1.144 
2.157 
3.158 
 
 
Attrition: 
1.32 
(18%) 
2.17 
(10%) 
3.19 
(11%) 

Primary Endpoint: The 
proportion of patients with an 
ACR 20 response at week 12 
for BARI 4mg vs. PBO 
1. 48 (27%) 
2. 85 (49%) 
3. 98 (55%) 
P<0.001 for 1 vs. 2 
P<0.001 for 1 vs. 3 
95% CI NR 
 
Secondary Endpoints: 
Proportion of patients with 
ACR 20 response at week 24 
1. 48 (27%) 
2. 78 (45%) 
3. 82 (46%) 
P≤0.001 for 1 vs. 2 
P≤0.001 for 1 vs. 3 
95% CI NR 
 
Proportion of patients with 
ACR 50 response at week 24 
1. 23 (13%) 
2. 40 (23%) 
3. 52 (29%) 
p≤0.01 for 1 vs. 2 
p≤0.001 for 1 vs. 3 
95% CI NR 
 
Proportion of patients with 
ACR 70 response at week 24 
1. 6 (3%) 
2. 23 (13%) 
3. 30 (17%) 
p≤0.001 for 1 vs. 2 
p≤0.001 for 1 vs. 3 
95% CI NR 

 
 
 
 
 
 
 
22%/5 
28%/4 
 
 
 
 
 
 
 
 
18%/6 
19%/6 
 
 
 
 
 
 
 
10%/10 
16%/7 
 
 
 
 
 
 
 
10%/10 
14%/8 
 
 
 
 
 
 
 
 
 

TEAEs at week 24 
1. 112 (64%) 
2. 123 (71%) 
3. 137 (77%) 
 
TEAEs in patients 
with prior 
exposure to 1 or 2 
bDMARDs 
1. 61% 
2. 65% 
3. 74% 
 
SAEs at week 24 
1. 13 (7%) 
2. 7 (4%) 
3. 18 (10%) 
 
Withdrawals due 
to AEs 
1. 7 (4%) 
2. 7 (4%) 
3. 11 (6%) 
 
Infections 
1. 55 (31%) 
2. 76 (44%) 
3. 70 (40%) 
 
Serious Infection 
1. 5 (3%) 
2. 4 (2%) 
3. 6 (3%) 
 
Nonmelanoma 
Skin Cancer 
1. 0 
2. 0 
3. 2 (1%) 
 
MACE 
1. 0 
2. 0 
3. 2 (1%) 
 

NA 
for 
all 

Risk of Bias (low/high/unclear): 
Selection Bias: Unclear. Randomized 1:1:1 and stratified 
by region and history of bDMARD use. Method of 
randomization not described. 
Performance Bias: Low. Placebo tablets matched active 
treatment.   
Detection Bias: Low. All patients and study personnel 
were blinded to individual treatment assignments and 
remained blinded through the completion of the study. 
Two investigators evaluated each patient’s joint counts 
but were blinded to other efficacy assessments. 
Attrition Bias: High. Higher percentage of attrition in the 
PBO group due to lack of efficacy. Attrition in BARI 
group was primarily due to AEs.  
Reporting Bias: Low. Protocol available in supplemental 
materials. Sponsored by Eli Lilly and Incyte  
Other Bias: A large majority of the authors were 
employees and stockholders of Lilly or received grant 
funding from the manufacturer. 
 
Applicability: 
Patient: Results are generalizable to adult patients with 
moderately to severely active RA who have received 
treatment with at least one TNFi and had an IR to 
therapy. 
Intervention: BARI dosing derived from Phase 2 trials 
that assessed efficacy via ACR 20 response and safety. 
Comparator: Placebo used a comparator for the first 16 
weeks, afterwards non-responders were started on 
active therapy for duration of trial. 
Outcomes: The time frame for interpretation of safety 
data and durability of treatment effectiveness is limited 
to 24 weeks.  
Setting: Study was conducted at 178 centers in 24 
countries:  US, Argentina, Australia, Austria, Belgium, 
Canada, Denmark, France, Germany, Greece, Israel, 
Italy, Japan, Mexico, Poland, Puerto Rico, South Korea, 
Spain, Switzerland, Turkey, and the UK. 
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p-values and 95%
CI NR for all

Abbreviations [alphabetical order]: ACPA = anticitrullinated protein antibody;  ACR = American College of Rheumatology; ACR 20/50/70 = 20/50/70% improvement in American College of Rheumatology 
Criteria;  ADA = adalimumab; AE = adverse event; ALT = alanine transaminase: ARR = absolute risk reduction; BARI= baricitinib; bDMARD = biologic DMARD; CI = confidence interval;  csDMARD = 
conventional synthetic DMARD;  CV = cardiovascular; DB = double blind; DAS28-CRP =28 Joint Disease Activity Score based on C-reactive protein level; DMARD = disease-modifying antirheumatic drug; 
HAQ-DI = Health Assessment Questionnaire-Disability Index; HCQ = hydroxychloroquine; hsCRP = high-sensitivity C-reactive protein; IR = inadequate response;  ITT = intention to treat; IVRS = interactive 
voice response system; LOCF = last observation carried forward; MACE = major adverse cardiovascular event; MC = multi-center;  MCID = minimum clinically important difference; MI = myocardial 
infarction; MOS = months; MTX = methotrexate;  N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NR = not reported; NSAID = non-steroidal 
anti-inflammatory drug; PBO = placebo; PO = oral;  PP = per protocol; RA = rheumatoid arthritis; RCT = randomized controlled trial; RF = rheumatoid factor; SAE = serious adverse effect;  SDAI = 
Simplified Disease Activity Index; SSZ = sulfasalazine; TEAE = treatment-emergent adverse event; TNFi = tumor necrosis factor inhibitor; tsDMARD = targeted synthetic DMARD; ULN = upper limit 
normal; WKS = weeks; YRS = years 
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Appendix 1: Current Preferred Drug List 

Route Formulation Brand Generic PDL 
SUB-Q SYRINGEKIT HUMIRA adalimumab Y 

SUB-Q SYRINGEKIT HUMIRA PEDIATRIC CROHN'S adalimumab Y 

SUB-Q PEN IJ KIT HUMIRA PEN adalimumab Y 

SUB-Q PEN IJ KIT HUMIRA PEN CROHN-UC-HS STARTER adalimumab Y 

SUB-Q PEN IJ KIT HUMIRA PEN PSORIASIS-UVEITIS adalimumab Y 

SUB-Q VIAL ENBREL etanercept Y 

SUB-Q SYRINGE ENBREL etanercept Y 

SUB-Q CARTRIDGE ENBREL MINI etanercept Y 

SUB-Q PEN INJCTR ENBREL SURECLICK etanercept Y 

SUB-Q SYRINGE ORENCIA abatacept N 

SUB-Q AUTO INJCT ORENCIA CLICKJECT abatacept N 

INTRAVEN VIAL ORENCIA abatacept/maltose N 

SUB-Q SYRINGE KINERET anakinra N 

ORAL TABLET OTEZLA apremilast N 

ORAL TAB DS PK OTEZLA apremilast N 

ORAL TABLET OLUMIANT baricitinib N 

SUB-Q AUTO INJCT BENLYSTA belimumab N 

SUB-Q SYRINGE BENLYSTA belimumab N 

INTRAVEN VIAL BENLYSTA belimumab N 

SUB-Q SYRINGE SILIQ brodalumab N 

SUB-Q VIAL ILARIS canakinumab/PF N 

SUB-Q KIT CIMZIA certolizumab pegol N 

SUB-Q SYRINGEKIT CIMZIA certolizumab pegol N 

SUB-Q PEN INJCTR SIMPONI golimumab N 

SUB-Q SYRINGE SIMPONI golimumab N 

INTRAVEN VIAL SIMPONI ARIA golimumab N 

SUB-Q SYRINGE TREMFYA guselkumab N 

INTRAVEN VIAL REMICADE infliximab N 

INTRAVEN VIAL RENFLEXIS infliximab-abda N 

INTRAVEN VIAL INFLECTRA infliximab-dyyb N 

SUB-Q AUTO INJCT TALTZ AUTOINJECTOR ixekizumab N 

SUB-Q AUTO INJCT TALTZ AUTOINJECTOR (2 PACK) ixekizumab N 
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SUB-Q AUTO INJCT TALTZ AUTOINJECTOR (3 PACK) ixekizumab N 

SUB-Q SYRINGE TALTZ SYRINGE ixekizumab N 

INTRAVEN VIAL TYSABRI natalizumab N 

INTRAVEN VIAL RITUXAN rituximab N 

SUB-Q SYRINGE KEVZARA sarilumab N 

SUB-Q SYRINGE COSENTYX (2 SYRINGES) secukinumab N 

SUB-Q PEN INJCTR COSENTYX PEN secukinumab N 

SUB-Q PEN INJCTR COSENTYX PEN (2 PENS) secukinumab N 

SUB-Q SYRINGE COSENTYX SYRINGE secukinumab N 

SUB-Q SYRINGE ILUMYA tildrakizumab-asmn N 

INTRAVEN VIAL ACTEMRA tocilizumab N 

SUB-Q SYRINGE ACTEMRA tocilizumab N 

ORAL TABLET XELJANZ tofacitinib citrate N 

ORAL TAB ER 24H XELJANZ XR tofacitinib citrate N 

SUB-Q SYRINGE STELARA ustekinumab N 

INTRAVEN VIAL STELARA ustekinumab N 

INTRAVEN VIAL ENTYVIO vedolizumab N 
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Appendix 2: Medline Search Strategy 
 
Ovid MEDLINE(R) without Revisions 1996 to October Week 2 2018, Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations October 17, 2018 

 
1 Adalimumab/                                   4071  
2 Etanercept/                                    5149  
3 tocilizumab.mp.                              2093  
4 Abatacept/                                          2337  
5 Infliximab/                                          8455  
6 Rituximab/                                                   11334 
7 golimumab.mp.                                       838 
8 apremilast.mp.                                        344 
9 tofacitinib.mp.                                      725 
10 certolizumab.mp.                                   921 
11 Certolizumab Pegol/                             427 
12 secukinumab.mp.                                  487 
13 Abatacept/                                      2337  
14 ixekizumab.mp.                                    238 
15 Ustekinumab/                                  649 
16 Natalizumab/                                1255 
17 vedolizumab.mp.                             462 
18 brodalumab.mp.                             155 
19 guselkumab.mp.                         70 
20 anakinra.mp.                         1312 
21 canakinumab.mp.                429 
22 sarilumab.mp.                              46 
23 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22        34167 
24 Arthritis, Rheumatoid/        46038 
25 PSORIASIS/                               17007 
26 Arthritis, Psoriatic/                   4397  
27 Spondylitis, Ankylosing/           6619  
28 Crohn Disease/                    20017 
29 Colitis, Ulcerative/         15514  
30 Arthritis, Juvenile/              5065  
31 24 or 25 or 26 or 27 or 28 or 29 or 30      104667 
32 23 and 31                                 12996 
33 limit 32 to (yr="2017 - 2018" and (clinical trial, all or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study or controlled 
clinical trial or guideline or meta-analysis or practice guideline or pragmatic clinical trial or randomized controlled trial or systematic reviews))                    418 
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Appendix 3: Prescribing Information Highlights 
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Appendix 4: Prior Authorization Criteria 

Biologics for Autoimmune Diseases 
 
Goal(s): 

 Restrict use of biologics to OHP funded conditions and according to OHP guidelines for use.  

 Promote use that is consistent with national clinical practice guidelines and medical evidence. 

 Promote use of high value products. 
 
Length of Authorization:     

 Up to 12 months 
 
Requires PA: 

 All biologics for autoimmune diseases (both pharmacy and physician-administered claims) 
 

Covered Alternatives:   
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 
Table 1. Approved and Funded Indications for Biologic Immunosuppressants. 

Drug Name Ankylosing 
Spondylitis 

Crohn’s 
Disease 

Juvenile Idiopathic 
Arthritis 

Plaque 
Psoriasis 

Psoriatic 
Arthritis 

Rheumatoid 
Arthritis 

Ulcerative 
Colitis 

Other 

Abatacept 
(ORENCIA) 

  ≥2 yo  ≥18 yo ≥18 yo   

Adalimumab 
(HUMIRA) and 
biosimilars 

≥18 yo ≥6 yo (Humira) 
≥18 yo 

(biosimilars) 

≥2 yo(Humira)  
≥4 yo (biosimilars) 

≥18 yo ≥18 yo ≥18 yo ≥18 yo Uveitis (non-
infectious) 
≥218 yo 
(Humira) 

 

Anakinra 
(KINERET) 

     ≥18 yo  NOMID  

Apremilast 
(OTEZLA) 

   ≥18 yo ≥18 yo    

Baricitinib 
(OLUMIANT) 

     ≥18 yo   

Broadalumab 
(SILIQ) 

   ≥18 yo     

Canakinumab 
(ILARIS) 

  ≥2 yo     FCAS ≥4 yo 
MWS ≥4 yo 

TRAPS ≥ 4yo 
HIDS≥ 4 yo 
MKD≥ 4 yo 
FMF≥ 4 yo 
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Certolizumab 
(CIMZIA) 

≥18 yo ≥18 yo  ≥18 yo ≥18 yo ≥18 yo   

Etanercept 
(ENBREL) and 
biosimilars 

≥18 yo  ≥2 yo ≥4 yo 
(Enbrel) 
≥18 yo 

(biosimilars) 

≥18 yo ≥18 yo   

Golimumab 
(SIMPONI and 
SIMPONI ARIA) 

≥18 yo    ≥18 yo ≥18 yo ≥18 yo 
(Simponi) 

 

Guselkumab 
(Tremfya) 

   ≥18 yo     

Infliximab 
(REMICADE) 
and biosimilars 

≥18 yo ≥6 yo  ≥18 yo ≥18 yo ≥18 yo ≥6 yo 
(Remicade) 

≥18 yo 
(biosimilars) 

 

Ixekizumab 
(TALTZ) 

   ≥18 yo >18 yo    

Rituximab 
(RITUXAN) 

     ≥18 yo  CLL ≥18 yo 
NHL ≥18 yo 
GPA ≥18 yo 
Pemphigus 
Vulgaris ≥18 

yo 

Sarilumab 
(KEVZARA) 

     >18 yo   

Secukinumab 
(COSENTYX) 

≥18 yo   ≥18 yo ≥18 yo    

Tildrakizumab-
asmn (ILUMYA) 

   ≥18 yo     

Tocilizumab 
(ACTEMRA) 

  ≥2 yo   ≥18 yo  CRS >2 yo 
GCA >18 yo 

Tofacitinib 
(XELJANZ) 

    >18 yo ≥18 yo ≥18 yo  

Ustekinumab 
(STELARA) 

 ≥ 18 yo  ≥12 yo ≥18 yo    

Vedolizumab 
(ENTYVIO) 

 ≥18 yo     ≥18 yo  

Abbreviations: CLL = Chronic Lymphocytic Leukemia; CRS = Cytokine Release Syndrome; FCAS = Familial Cold Autoinflammatory Syndrome; FMF = Familial Mediterranean 
Fever; GCA = Giant Cell Arteritis; GPA = Granulomatosis with Polyangiitis (Wegener’s Granulomatosis); HIDS: Hyperimmunoglobulin D Syndrome; MKD = Mevalonate Kinase 
Deficiency; MWS = Muckle-Wells Syndrome; NHL = Non-Hodgkin’s Lymphoma; NOMID = Neonatal Onset Multi-Systemic Inflammatory Disease; TRAPS = Tumor Necrosis Factor 
Receptor Associated Periodic 
Syndrome; yo = years old. 

 

Approval Criteria 

1. What diagnosis is being treated? Record ICD-10 code. 
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Approval Criteria 

2. Is the diagnosis funded by OHP? 
 

Yes: Go to #3 No: Pass to RPh. Deny; not 
funded by the OHP. 

3. Is this a request for continuation of therapy? Yes: Go to Renewal Criteria No: Go to #4 

4. Is the request for a non-preferred product and will the 
prescriber consider a change to a preferred product? 
 

Message: 

 Preferred products are reviewed for comparative 
effectiveness and safety by the Oregon Pharmacy and 
Therapeutics Committee. 

Yes: Inform prescriber of 
preferred alternatives. 

No: Go to #5 

5. Has the patient been screened for latent or active 
tuberculosis and if positive, started tuberculosis treatment? 

Yes: Go to #6 No: Pass to RPh. Deny; medical 
appropriateness. 
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Approval Criteria 

6. Is the diagnosis Juvenile Idiopathic Arthritis, non-Hodgkin 
Lymphoma, Chronic Lymphocytic Leukemia, Non-
infectious Posterior Uveitis, or one of the following 
syndromes: 

 Familial Cold Autoinflammatory Syndrome 

 Muckel-Wells Syndrome 

 Neonatal Onset Multi-Systemic Inflammatory Disease  

 Tumor Necrosis Factor Receptor Associated Periodic 
Syndrome 

 Hyperimmunoglobulin D Syndrome 

 Mevalonate Kinase Deficiency 

 Familial Mediterranean Fever 

 Giant Cell Arteritis 

 Cytokine Release Syndrome 
 

AND 
 
Is the request for a drug FDA-approved for one of these 
conditions as defined in Table 1? 

Yes: Approve for length of 
treatment. 

No: Go to #7 

7. Is the diagnosis ankylosing spondylitis and the request for 
a drug FDA-approved for this condition as defined in Table 
1? 

Yes: Go to #8 No: Go to #9 

8. If the request is for a non-preferred agent, has the patient 
failed to respond to a Humira® product or an Enbrel® 
product after a trial of at least 3 months? 

Yes: Approve for up to 6 
months. 
 
Document therapy with dates. 

No: Pass to RPh. Deny; medical 
appropriateness. 
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Approval Criteria 

9. Is the diagnosis plaque psoriasis and the request for a 
drug FDA-approved for this condition as defined in Table 
1? 
 
Note: Only treatment for severe plaque psoriasis is funded 
by the OHP. 

Yes: Go to #10 No: Go to #12 
 
 

10. Is the plaque psoriasis severe in nature, which has 
resulted in functional impairment (e.g., inability to use 
hands or feet for activities of daily living, or significant 
facial involvement preventing normal social interaction) 
and one or more of the following:  

 At least 10% body surface area involvement; or 

 Hand, foot or mucous membrane involvement? 

Yes: Go to #11 No: Pass to RPh. Deny; not 
funded by the OHP. 

11. Has the patient failed to respond to each of the following 
first-line treatments:  

 Topical high potency corticosteroid (e.g., 
betamethasone dipropionate 0.05%, clobetasol 
propionate 0.05%, fluocinonide 0.05%, halcinonide 
0.1%, halobetasol propionate 0.05%; triamcinolone 
0.5%); and 

 At least one other topical agent: calcipotriene, 
tazarotene, anthralin; and 

 Phototherapy; and 

 At least one other systemic therapy: acitretin, 
cyclosporine, or methotrexate; and 

 One biologic agent: either a Humira® product or an 
Enbrel® product for at least 3 months? 

Yes: Approve for up to 6 
months. 
 
Document each therapy with 
dates. 
 
 

No: Pass to RPh. Deny; medical 
appropriateness. 

12. Is the diagnosis rheumatoid arthritis or psoriatic arthritis 
and the request for a drug FDA-approved for these 
conditions as defined in Table 1? 

Yes: Go to #13 No: Go to #16 

217



 

Author: Moretz       January 2019 

Approval Criteria 

13. Has the patient failed to respond to at least one of the 
following medications: 

 Methotrexate, leflunomide, sulfasalazine or 
hydroxychloroquine for ≥ 6 months; or 

 Have a documented intolerance or contraindication 
to disease-modifying antirheumatic drugs 
(DMARDs)? 
AND 

 Had treatment failure with at least one biologic 
agent: a Humira® product or an Enbrel® product for 
at least 3 months? 

Yes: Go to #14 
 
Document each therapy with 
dates. 
 
If applicable, document 
intolerance or 
contraindication(s). 
 
 

No: Pass to RPh. Deny; medical 
appropriateness. 

14. Is the request for tofacitinib? Yes: Go to #15 No: Approve for up to 6 months. 

15. Is the patient currently on other biologic therapy or on a 
potent immunosuppressant like azathioprine, tacrolimus or 
cyclosporine? 

 
Note: Tofacitinib may be used concurrently with 
methotrexate or other oral DMARD drugs.  

Yes: Pass to RPh. Deny; 
medical appropriateness. 

No: Approve for up to 6 months. 

16. Is the diagnosis Crohn’s disease or ulcerative colitis and 
the request for a drug FDA-approved for these conditions 
as defined in Table 1? 

Yes: Go to #17 No: Go to #18 
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Approval Criteria 

17. Has the patient failed to respond to at least one of the 
following conventional immunosuppressive therapies for 
≥6 months:  

 Mercaptopurine, azathioprine, or budesonide; or 

 Have a documented intolerance or contraindication to 
conventional therapy? 

 AND 

 For Crohn’s Disease patients only: has the patient tried 
and failed a 3 month trial of a Humira® product? 

Yes: Approve for up to 12 
months.  
 
Document each therapy with 
dates. 
 
If applicable, document 
intolerance or 
contraindication(s). 
 
 

No: Pass to RPh. Deny; medical 
appropriateness. 

18. Is the diagnosis Granulomatosis with Polyangiitis or  
Microscopic Polyangiitis and the requested drug rituximab 
for induction or maintenance of remission? 

Yes: Approve for length of 
treatment. 

No: Go to #19 Pass to RPh. 
Deny; medical appropriateness. 

Is the diagnosis Granulomatosis with Polyangiitis and the 
requested drug rituximab for maintenance of remission? 

Yes: Go to #20 No: Pass to RPh. Deny; medical 
appropriateness. 

18. Has the patient failed to respond to at least one of the 
following conventional immunosuppressive therapies for 
maintenance of remission, in conjunction with a low-dose 
corticosteroid, for ≥6 months:  

 Azathioprine, leflunomide, or methotrexate 

 Have a documented intolerance or contraindication 
to DMARDs? 

Yes: Approve for up to 12 
months. 

No: Pass to RPh. Deny; medical 
appropriateness. 
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Renewal Criteria 

1. Has the patient’s condition improved as assessed by the 

prescribing physician and physician attests to patient’s 

improvement. 

 

 

Yes: Approve for 6 months.  
 
Document baseline assessment 
and physician attestation 
received. 

No: Pass to RPh; Deny; medical 
appropriateness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

P&T/DUR Review:  1/19 (DM); 1/18; 7/17; 11/16; 9/16; 3/16; 7/15; 9/14; 8/12 
Implementation:   TBD; 3/1/18; 9/1/17; 1/1/17; 9/27/14; 2/21/13 
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Drug Class Update: Colony Stimulating Factors  
 
Date of Review: January 2019          Date of Last Review: January 2015    
                       Dates of Literature Search: September 2018 
  
Current Status of PDL Class:  
See Appendix 1.  
 
Purpose for Class Update: 
The colony stimulating factor (CSF) class update was prompted by four new approvals since the last review, peg-filgrastim-jmdb, filgrastim-sndz, filgrastim-aafi 
and pegfilgrastim-cbqv. New comparative evidence published since the last review for the CSF class will be reviewed and moderate to high quality evidence will 
be evaluated and presented.  
 
Research Questions: 
1. Is there any new comparative evidence for CSF treatments for important outcomes such as mortality, infection or hospitalizations? 
2. Is there any new comparative evidence based on the harm outcomes (i.e., bone pain, nausea, therapy-related myeloid neoplasms) of CSF treatments? 
3. Are there subpopulations of patients for which specific CSF therapies may be more effective or associated with less harm? 
4. What is the efficacy and harms evidence for the three new CSF treatments, peg-filgrastim-jmdb, filgrastim-sndz, filgrastim-aafi and pegfilgrastim-cbqv?  
 
Conclusions: 

 There is limited new evidence of moderate to high quality available for evaluation of this class. No systematic reviews met inclusion criteria for the review, 
based on our methods. Two guidelines are included in the review. Both were limited by panel members having conflicts of interest with industry. Overall 
evidence supports previous recommendations with no compelling evidence of efficacy or harms differences between granulocyte colony-stimulating factors 
(G-CSFs).1,2 

 Prophylaxis - There is moderate quality evidence for the use of G-CSFs (filgrastim, tbo-filgrastim, filgrastim-sndz or pegfilgrastim) as prophylactic therapy for 
the prevention of febrile neutropenia (FN) in patients receiving myelosuppressive chemotherapy that has a 20% or greater risk of FN and who are being 
treated for solid tumors or non-myeloid malignancies (filgrastim-aafi and pegfilgrastim-jmdb were not available at the time recommendations were 
published).1,2 

 Treatment - There is moderate quality of evidence for the use of CSFs in patients with FN who are at high risk for infection-related complications.1,2 

 Transplant - There is moderate quality evidence for the use of CSFs after autologous stem-cell transplantation to reduce the duration of severe FN; however, 
there is low quality evidence for patients undergoing allogenic stem-cell transplantation.1,2 
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 There is low quality evidence that the biosimilar pegfilgrastim-jmdb (Fulphila™) is bioequivalent to pegfilgrastim for the outcome of days of severe 
neutropenia based on two trials in women with breast cancer receiving myelosuppressive chemotherapy.3,4 The mean treatment difference between 
pegfilgrastim-jmdb and pegfilgrastim was 0.04 (95% CI, -0.15 to -0.24) to 0.16 (95% CI, -0.40 to -0.08) days, demonstrating noninferiority. 

 The biosimilar filgrastim-sndz (Zarxio®) demonstrated biosimilar equivalency to filgrastim for the outcome of severe neutropenia and febrile neutropenia 
based on two trials in women with breast cancer (low quality evidence). Mean treatment differences were 0.04 days (lower limit of 97.5% CI of -0.26 days) 
and a mean treatment difference of 3.4% (95% CI, -9.65% to 4.96%) in a second trial, both trials demonstrating noninferiority.5,6   

 Filgrastim-aafi (Nivestym™) is a biosimilar to filgrastim which recently became FDA approved. Data from two pharmacokinetic/pharmacodynamic studies in 
patients with advanced metastatic colorectal cancer demonstrated bioequivalence.7 No additional evidence was available for evaluation.  

 Pegfilgrastim-cbqv (Udenyca™) was approved in November 2018 as a biosimilar to pegfilgrastim for patients at high risk of febrile neutropenia due to 
myelosuppressive chemotherapy administration for non-myeloid malignancies. No clinical trial data has been published. 

 Common adverse events (e.g., bone pain, rash) were similar upon comparison of biosimilar therapies to their reference products.  

 There was insufficient evidence to determine a difference in efficacy or harms in subpopulations of patients prescribed CSFs.  
 
Recommendations: 

 No changes to the PDL are recommended. 

 Evaluate comparative drug costs in executive session. 
 
Summary of Prior Reviews and Current Policy 

 This class was last reviewed in 2015. Evidence supports a benefit of primary CSF treatment in reducing hospitalizations, need for antibiotics and incidence of 
neutropenic fever.2 Treatment with CSFs has not definitively shown a positive impact on survival.  There is insufficient evidence on differences in efficacy or 
harms between CSF treatments. 

 All therapies in this class that have been previously reviewed are preferred.  
 
Background:  
Colony stimulating factors are used to regulate the proliferation, differentiation, survival and activation of myeloid cells. There are two categories of CSFs: 
recombinant human granulocyte colony stimulating factor (G-CSF) and granulocyte-macrophage stimulating factor (GM-CSF) (Table 1).1,2 G-CSFs increase the 
level of neutrophil proliferation while GM-CSF stimulate the production of neutrophils, monocytes, red blood cells and platelet precursors. There is insufficient 
evidence to suggest superiority of one CSF therapy (G-CSF, GM-CSF or biosimilars) over another; however, administration frequency and route may influence 
treatment choice.8  
 
Table 1. Colony Stimulating Factors 

Drugs Administration  Dosing FDA Approved Indications  

G-CSF 

Filgrastim 
(Neupogen®)9 

Subcutaneous 
or intravenous 
infusion 
   

Given daily with each 
chemotherapy cycle or 
transplantation. Dosed to 
response. 

 Febrile neutropenia prophylaxis following myelosuppressive chemotherapy 
for non-myeloid malignancies  

 Induction or consolidation treatment in patients with AML 
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 Decrease the incidence of febrile neutropenia in patients with nonmyeloid 
malignancies undergoing myeloablative chemotherapy followed by BMT 

 Harvesting of peripheral blood stem cells 

 Chronic neutropenic disorder (severe, symptomatic) 

 Increase survival in patients acutely exposed to myelosuppressive doses of 
radiation 

Tbo-filgrastim 
(Granix®)10 

Subcutaneous Daily SQ administration   Febrile neutropenia prophylaxis following myelosuppressive chemotherapy 
for non-meyloid malignancies 

Filgrastim-sndz 
(Zarxio®)11 

Subcutaneous 
or intravenous 
infusion   

Once or twice-daily or by 
continuous infusion 

 Febrile neutropenia prophylaxis following myelosuppressive chemotherapy 
for non-myeloid malignancies 

 Induction or consolidation treatment in patients with AML 

 Severe neutropenia 

Filgrastim-aafi 
(Nivestym™)12 

Subcutaneous 
or intravenous 
infusion   

Daily or twice daily   Decrease the incidence of febrile neutropenia  

 Harvesting of peripheral blood stem cells 

 Reduce the incidence and sequelae of severe neutropenia of severe 
neutropenia in patients who are symptomatic and have chronic neutropenia 

 Reduce the incidence and sequelae of severe neutropenia in patients with 
non-myeloid malignancies undergoing myeloablative chemotherapy followed 
by BMT 

 Induction or consolidation treatment in patients with AML  

Pegfilgrastim 
(Neulasta®)13 

Subcutaneous 
 

One dose per chemotherapy 
cycle on same day or up to 3 
to 4 days following 
chemotherapy 

 Decrease the incidence of febrile neutropenia in patients with non-myeloid 
malignancies 

 Increase survival in patients acutely exposed to myelosuppressive doses of 
radiation 

Pegfilgrastim-jmdb 
(Fulphila™)14 

Subcutaneous One dose per chemotherapy 
cycle 

 Decrease infection associated with febrile neutropenia in patients with non-
myeloid cancers receiving myelosuppressive chemotherapy associated with 
clinically significant rates of febrile neutropenia 

Pegfilgrastim-cbqv 
(Udenyca™) 

Subcutaneous One dose per chemotherapy 
cycle 

 Decrease the incidence of infection, as manifested by febrile neutropenia in 
patients with non-myeloid malignancies receiving myelosuppressive anti-
cancer drugs associated with a clinically significant incidence of febrile 
neutropenia 

GM-CSF 

Sargramostim 
(Leukine®)15 

Subcutaneous 
or intravenous 

Given daily with each 
chemotherapy cycle or 
transplantation. Dosed to 
response. 

 In adult patients, 55 years and older, with AML undergoing induction therapy 
to shorten time to neutrophil recovery and to reduce the incidence of severe 
and life-threatening infections  

 Mobilization of hematopoietic progenitor cells and autologous transplant 

 Acceleration of myeloid reconstitution in autologous BMT  
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 Acceleration of myeloid reconstitution in allogenic BMT  

 For treatment of delayed neutrophil recovery or graft failure in BMT  

 Increase survival in patients acutely exposed to myelosuppressive doses of 
radiation  

Abbreviations: AML – acute myeloid leukemia; BMT – bone marrow transplant 

 
CSFs are indicated for several conditions as described in Table 2.8 When CSFs are used for prophylaxis of FN in patients receiving cytotoxic chemotherapy 
regimens, the recommendations are for use when there is a 20% or higher incidence of neutropenic fever; however, consideration of the patient’s risk factors is 
advised especially in scenarios where the risk of FN is intermediate (10-20%). Patients who are 65 years or older and receive full dose intensity chemotherapy 
have the highest risk of severe neutropenia.2 CSFs are not recommended in secondary prevention of neutropenia in patients receiving palliative chemotherapy 
or patients receiving concomitant chemoradiotherapy for head and neck cancer or lung cancer.8 There is no evidence to suggest a benefit of using CSFs as initial 
therapy in patients with severe neutropenia after chemotherapy or as an adjunct to antibiotics; however, if patients remain febrile and neutropenic while taking 
antibiotics then there may be a benefit of CSFs.  
 
Table 2. Indications for Colony Stimulating Factors8 

Type of CSF Indication  

G-CSF  Reduction in the duration and severity of neutropenia in patients undergoing cytotoxic chemotherapy*  

G-CSF  Post hematopoietic cell transplant to mobilize progenitor cells or as supportive care after transplantation† 

G-CSF Severe chronic neutropenia 

GM-CSF Induction therapy for AML and hematopoietic cell transplantation 

* Neutropenia is the result of decreased neutrophil count, less than 500 micro/L, which is associated with an increased risk of infection 
† Most evidence is with filgrastim. GM-CSFs can be used but G-CSFs are favored.  

 
Off-label uses of CSFs are for neutropenia associated with hepatitis-C treatment, acquired immune deficiency syndrome (AIDs), aplastic anemia and Crohn’s 
disease.  
 
Important outcomes related to CSF treatments include mortality, hospitalizations, need for antibiotics and neutropenia. CSF prophylaxis has been shown to 
reduce the need for antibiotics and hospitalizations but evidence to support a mortality benefit is limited. The use of CSF prophylactically is not recommended 
due to risk of secondary myelodysplastic syndrome, acute myeloid leukemia and splenic rupture. Common adverse events related to CSFs are transient 
leukopenia, bone pain, flu-like symptoms and rash.8   
 
Oregon Health Plan (OHP) fee-for-service (FFS) point-of-sale (POS) pharmacy utilization is low with 13 claims in the first quarter of 2018 for the preferred 

products filgrastim (Neupogen), pegfilgrastim (Neulasta) and filgrastim-sndz (Zarxio). Physician administered drug (PAD) utilization in quarter 1 of 2018 was 
for the same preferred products as claims for POS, with utilization divided equally between the three treatments.  
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Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
New Systematic Reviews: 
No new systematic reviews met inclusion criteria. 
 
After review, 10 systematic reviews were excluded due to poor quality, wrong study design of included trials (e.g., observational), comparator (e.g., no control or 
placebo-controlled), or outcome studied (e.g., non-clinical).16–22,23–25 
 
New Guidelines: 
National Comprehensive Cancer Network – Myeloid Growth Factors 
NCCN released a clinical practice guideline on the myeloid growth factors in August of 2018.2 Guidelines are based on a literature search on relevant evidence 
with a methods clearly described. Evidence is graded and presented in Table 3. The guidelines are not funded by industry; however, almost half of the 36 panel 
members have conflicts of interest with industry. While this produces inherent bias, there are limited high-quality guidelines and evidence available, and 
therefore, guidelines will be included with noted limitations. CSFs included in the guidelines include filgrastim, pegfilgrastim, filgrastim-sndz, and tbo-filgrastim. 
At the time of guideline publication there was insufficient data on filgrastim-aafi and pegfilgrastim-jmdb so they were not included in the recommendations.  
 
Table 3. NCCN Categories of Evidence and Consensus2 

Category  Description 

1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate 

2A Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate 

2B Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate 

3 Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate  

All recommendations are 2A unless otherwise indicated  

 
Febrile Neutropenia Prophylaxis  
The NCCN guidelines recommend the use of CSFs for prophylaxis in adults patients with a 20% or greater risk of FN who are treated for solid tumors and non-
myeloid malignancies.2 G-CSFs (filgrastim, tbo-filgrastim or filgrastim-sndz) are recommended for prophylaxis based on category 1 evidence for the reduction of 
febrile neutropenia, hospitalization, and intravenous antibiotics. The prophylactic use of G-CSF has also been shown to reduce infection-related mortality during 
the course of treatment based on category 2A evidence. Pegfilgrastim, one dose of 6 mg per cycle of treatment, is also recommended based on category 1 
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evidence. Patients with intermediate risk of FN (10-20%) should be considered for G-CSFs based on patient risk factors (e.g., prior chemotherapy or radiation, 
persistent neutropenia, bone marrow involvement by tumor, recent surgery and/or open wounds, liver dysfunction, renal dysfunction, or age greater than 65 
receiving full chemotherapy dose intensity).2 Patients should be evaluated for FN or a dose-limiting neutropenic event prior to second and subsequent 
chemotherapy cycles. Patients with FN or an event may be candidates for dose reduction of chemotherapy, change in chemotherapy regimen, or eligible for G-
CSF if not previously used.2 
 
Febrile Neutropenia Treatment 
Patients who develop FN and were given G-CSF during chemotherapy cycle should continue to get daily prophylactic G-CSF; patients receiving long-lasting 
pegfilgrastim should not be treated with additional G-CSF (category 2A evidence).2 If patients did not receive prophylactic G-CSF and have no risk factors for 
infection-associated complications, they should not receive therapeutic G-CSF or GM-CSF. Consider use of G-CSF or GM-CSF if infection-associated complication 
risk factors are present.  
 
Mobilization of Hematopoietic Progenitor Cells in Autologous Setting 
NCCN recommends the use of filgrastim, filgrastim-sndz or tbo-filgrastim beginning during apheresis on day 4 or 5 and continuing till leukapheresis (2A 
recommendation).2 An alternative CSF option is the addition of sargramostim to concurrent filgrastim/filgrastim-sndz (Category 2B). Filgrastim/filgrastim-
sndz/tbo-filgrastim with plerixafor is approved for use in patients with non-Hodgkin lymphoma and multiple myeloma for mobilizing autologous hematopoietic 
stem cells (Category 2A). 
 
Mobilization and Post Hematopoietic Cell Transplant 
The use of filgrastim is preferred in allogenic donors. Filgrastim-sndz or tbo-filgrastim are recommended as category 2B alternatives.2 In patients receiving a 
granulocyte transfusion filgrastim (Category 2A), filgrastim-sndz or tbo-filgrastim (both Category 2B) are recommended. Filgrastim, filgrastim-sndz or tbo-
filgrastim are recommended as options for supportive care in patients undergoing post-autologous hematopoietic cell, haploidentical transplant or cord blood 
transplant. Pegfilgrastim is an option for patients with post-autologous hematopoietic cell transplant.   
 
American Society of Clinical Oncology – Use of WBC Growth Factors Guideline 
The ASCO updated their 2006 recommendations on the use of CSFs in adults or children with solid tumor or lymphoma treated with chemotherapy.1 Patients 
with acute myeloid leukemia (AML) or myelodysplastic syndromes were excluded. Guideline methods were described, evidence quality was graded and overall 
strength of the recommendations were provided (weak, moderate and high). Evidence was identified via a systematic review of databases with dates ranging 
from October 2005 through September 2014. Limitations to the guideline include 10 of the 14 authors with conflicts of interest and funding for guideline 
development was not disclosed. Recommendations are presented in Table 4.  
 
Table 4. ASCO Guideline Recommendations for CSF Use in Patients with Cancer1  

Recommendation  Evidence Quality   Recommendation Strength  

 Primary prophylaxis for patients with a 20% or higher risk of FN and those receiving 
dose dense chemotherapy if appropriate  

High  Strong 

 Secondary prophylaxis with CSFs are recommended for patients who experienced a 
neutropenic complication from a prior cycle of chemotherapy (previously untreated 

High Strong  
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with CSFs) in which a reduced dose or treatment delay may compromise disease-
free survival, overall survival or outcome 

 CSFs are not recommended for patients who are neutropenic and afebrile High  Strong 

 CSFs should not be routinely used as adjunctive therapy with antibiotic treatment 
for patients with fever and neutropenia 

 CSF should be considered in patients with fever and neutropenia who are at high 
risk for infection-associated complications or have prognostic factors which predict 
a poor clinical outcome 

High  Strong 

 Dose-dense regimens with CSF support should only be used if supported by 
convincing efficacy data or in a clinical trial  

High/intermediate* Strong/moderate* 

 CSFs, with or without plerixafor, may be used to after chemotherapy to mobilize 
peripheral-blood progenitor cells 

High  Strong 

 CSFs should be used in patients after autologous stem-cell transplantation to reduce 
the duration of severe neutropenia 

High  Strong  

 The use of CSFs in allogenic stem-cell transplantation may be employed to reduce 
the duration of neutropenia 

Low  Weak  

 Prophylactic use of CSF in patients with diffuse aggressive lymphoma, age 65 years 
or older, treated with curative chemotherapy should be considered, especially if 
comorbidities are present 

Intermediate  Moderate 

 Use of CSFs in pediatric patients should be guided by clinical protocols. 
Recommendations are similar to those for adults  

High  Strong 

 CSFs are recommended in pediatric patients with indications in which dose-intense 
chemotherapy is known to have a survival benefit  

High  Strong 

 CSFs should not be used in pediatric patients with nonrelapsed ALL or nonrelapsed 
AML who do not have an infection  

Intermediate  Moderate 

 Pegfilgrastim, filgrastim, tbo-filgrastim and filgrastim-sndz (and other biosimilars as 
they become available) can be used for the prevention of treatment-related febrile 
neutropenia  

 Choice of CSF should be based on convenience, cost and clinical situation  

High  Strong  

 Patients exposed to total-body radiotherapy, but not doses high enough to result in 
certain death, include the prompt administration of CSFs or pegylated granulocyte 
CSFs. 

Intermediate Moderate 

Key: * Dependent upon cancer type 
Abbreviations: ALL – acute lymphoblastic leukemia; AML – acute myeloid leukemia; CSF – colony stimulating factor; FN – febrile neutropenia 

 
Excluded Guidelines:  
After review, one guideline was excluded due to poor quality.26 
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New Formulations or Indications: 
New Biosimilar Products  
 
FULPHILA 
Pegfilgrastim-jmdb is a biosimilar product to pegfilgrastim (Neulasta®) which was approved in 2018.14 Pegfilgrastim-jmdb is a leukocyte growth factor indicated 
to decrease the incidence of infection, manifested by febrile neutropenia, in patients with non-myeloid malignancies receiving myelosuppressive chemotherapy 
associated with a high incidence of febrile neutropenia. Studies which support equivalency of pegfilgrastim to the reference product are outlined in Table 5 and 
abstracts may be found in Appendix 1.  Bone pain and pain in extremity are the most common adverse events with a 5% or higher incidence compared to 
placebo. Pegfilgrastim-jmdb has warnings for serious but rare adverse events including: splenic rupture, ARDS, serious allergic reactions, fatal sickle cell crisis, 
and glomerulonephritis.  
 
Table 5. Pegfilgrastim-jmdb Equivalency Trials  

Study Comparison Population Primary Outcome Results 

Harbeck, et 
al3 

Pegfilgrastim (P) vs.  
Pegfilgrastim-jmdb (P-
jmdb) 

Women with breast 
cancer receiving 
myelosuppressive 
chemotherapy 
(n=316) 

Mean duration of severe 
neutropenia during cycle 1* 

P: 0.75 days  
P-jmdb: 0.79 days 
MTD 0.04 days (95% CI, -0.15 to -0.24) 
Considered equivalent (noninferiority margin of -1 day) 

Blackwell, et 
al4 

Pegfilgrastim (P) vs.  
Pegfilgrastim-jmdb (P-
jmdb) 

Women with breast 
cancer receiving 
myelosuppressive 
chemotherapy 
(n=275) 

Mean duration of severe 
neutropenia during cycle 1* 

P:  1.19 days  
P-jmdb: 1.34 days 
MTD 0.16 days (95% CI, -0.40 to -0.08) 
Considered equivalent (noninferiority margin of -1 day) 
   

Key: * Severe neutropenia defined as ANC <0.5 X 109/1 (grade 4 neutropenia) 
Abbreviations: ANC – absolute neutrophil count; CI – confidence interval; MTD – mean treatment difference  

 
ZARXIO 
Filgrastim-sndz (Zarxio®) is a new biosimilar for the reference drug filgrastim (Neupogen).11 Filgrastim-sndz is a white blood cell growth factor which increases 
the production of neutrophils from bone marrow. Table 1 describes the indications for filgrastim-sndz. Studies supporting clinical equivalent efficacy of 
filgrastim-sndz to the reference product are shown in Table 6 and abstracts may be found in Appendix 1.  
 
Table 6. Filgrastim-sndz Equivalency Trials 

Study Comparison Population Primary Outcome Results 

Blackwell, et 
al5  

Filgrastim (F) vs.  
Filgrastim-sndz (F-
sndz) 

Women receiving 
adjuvant 
chemotherapy 
for breast cancer 
(n=214) 

Mean duration of severe 
neutropenia during cycle 1* 

F: 1.20 days 
F-sndz: 1.17 days 
MTD 0.04 days; with lower limit of 97.5% CI of -0.26 days  
Considered equivalent (noninferiority margin of -1 day) 
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Blackwell, et 
al6  

Filgrastim (F) vs.  
Filgrastim-sndz (F-
sndz) 

Women receiving 
adjuvant 
chemotherapy 
for breast cancer 
(n=161) 

Febrile neutropenia rates 
between pooled switched 
groups compared to 
unswitched reference groups 
during cycles 2-6† 

F: 0 (0%) 
F-sndz: 3 (3.4%) 
MTD 3.4% (95% CI, -9.65% to 4.96%) 
Considered equivalent (noninferiority margin set at -15%) 

Key: † four arms of trial in which 2 arms received only one product (unswitched) and 2 arms received alternating treatments every other cycle between 
biosimilar and reference treatment (switched) 
Abbreviations: CI – confidence interval; MTD – mean treatment difference  

 
Adverse reactions are similar for filgrastim-sndz as with other CSFs. The most common adverse events are pyrexia, rash and bone pain.11 Severe adverse 
reactions include fatal splenic rupture, acute respiratory distress syndrome, serious allergic reaction and fatal sickle cell crisis.11  
 
NIVESTYM 
Filgrastim-aafi (Nivestym™) is a biosimilar to filgrastim (Neupogen®) and was approved in July 2018.12 Filgrastim-aafi indications are listed in table 1 and are 
similar to filgrastim. Filgrastim-aafi is given subcutaneously at a dose of 5-10 mcg/kg/day depending on the indication.12  
 
Two pharmacokinetic/pharmacodynamic studies were completed to support biosimilarity filgrastim.27 Both studies were conducted in healthy volunteers and 
were of a randomized, open-label design. The first study was a 5 mcg/kg/day, single-dose, cross-over study and the second study was a 5 mcg/kg/day, 5 
consecutive daily dose, cross-over study. An additional immunogenicity study was done to assess risk and safety. All studies confirmed bioequivalence of 
filgrastim-aafi to filgrastim.  
 
Adverse reactions with filgrastim-aafi are similar to other CSFs with rash, pain, pyrexia, headache and epistaxis being the most common.12 Rare but serious side 
effects include fatal splenic rupture, ARDS, anaphylaxis, fatal sickle cell crisis, and glomerulonephritis.  
 
UDENYCA  
A biosimilar to pegfilgrastim (Neulasta) called pegfilgrastim-cbqv (Udenyca™) was approved by the FDA in November of this year. Pegfilgrastim-cbqv is dosed 
once per chemotherapy cycle as a 6 mg dose. The indication for pegfilgrastim-cbqv is provided in Table 1. Clinical trial information is not published. Most 
common adverse reactions are bone pain and pain in the extremity.  
 
New FDA Safety Alerts: 
 
 Table 7. Description of new FDA Safety Alerts10 

Generic Name  Brand Name  Month / Year 
of Change 

Location of Change (Boxed 
Warning, Warnings, CI) 

Addition or Change and Mitigation Principles (if applicable) 

Tbo-filgrastim Granix® February 2017 Warnings and precautions  Glomerulonephritis risk has been reported. Consider dose-
reduction or interruption if causality is likely. 
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Expanded Indications:  
 
In March of 2018 the Food and Drug Administration (FDA) granted sargramostim (Leukine®) an expanded indication for survival in adult and pediatric patients 
acutely exposed to myelosuppressive doses of radiation (Table 1).15 
 
Randomized Controlled Trials: 
A total of 49 citations were manually reviewed from the initial literature search.  After further review, 48 citations were excluded because of wrong population 
(entirely non-US population), study design (e.g., observational or post-hoc analyses), comparator (e.g., no control), or outcome studied (e.g., non-clinical). The 
remaining trial is summarized in the table below. The full abstract is included in Appendix 2.  
 
Table 8. Description of Randomized Comparative Clinical Trials 

Study Comparison Population Primary Outcome Results 

Pinter, et al7  Pegfilgrastim (PF) vs.  
Placebo (P) 

Patients with 
advanced 
metastatic 
colorectal cancer  
(n=845) 

Incidence of grade 3/4 
neutropenia in the first 4 cycles 
(FOLOFOX or FOLFIRI) 

PF: 2.4% 
P: 5.7% 
OR 0.41 (95% CI, 0.19 to 0.86) 
P=0.014 

Abbreviations: FOLFIRI – leucovorin, 5-fluorouracil, irinotecan; FOLOFOX – leucovorin, 5-fluorouracil, oxaliplatin; OR – odds ratio; RCT – randomized controlled 
trial  
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Appendix 1: Current Preferred Drug List 
 
Generic Brand Route FormDesc PDL 

filgrastim NEUPOGEN IJ SYRINGE Y 

filgrastim NEUPOGEN IJ VIAL Y 

filgrastim-sndz ZARXIO IJ SYRINGE Y 

pegfilgrastim NEULASTA SQ SYR W/ INJ Y 

pegfilgrastim NEULASTA SQ SYRINGE Y 

sargramostim LEUKINE IJ VIAL Y 

tbo-filgrastim GRANIX SQ SYRINGE Y 

pegfilgrastim-jmdb FULPHILA SQ SYRINGE N 

filgrastim-aafi NIVESTYM SQ SYRINGE N 

pegfilgrastim-cbqv UDENYCA SQ SYRINGE N 
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Appendix 2: Abstracts of New Comparative Clinical Trials and Trials of Newly Approved Treatments 
 
Safety and efficacy of alternating treatment with EP2006, a filgrastim biosimilar, and reference filgrastim: a phase III, randomised, double-blind clinical study in 
the prevention of severe neutropenia in patients with breast cancer receiving myelosuppressive chemotherapy. 
Blackwell K, Gascon P, Krendyukov A, Gattu S, Li Y, Harbeck N 
BACKGROUND: 
In 2015, the biosimilar filgrastim EP2006 became the first biosimilar approved by the US Food and Drug Administration for commercial use in the United States, 
marketed as Zarxio® (Sandoz). This phase III randomised, double-blind registration study in patients with breast cancer receiving (neo)adjuvant 
myelosuppressive chemotherapy (TAC; docetaxel + doxorubicin + cyclophosphamide) compares reference filgrastim, Neupogen® (Amgen), with two groups 
receiving alternating treatment with reference and biosimilar every other cycle. 

PATIENTS AND METHODS: 
A total of 218 patients receiving 5 µg/kg/day filgrastim over six chemotherapy cycles were randomised 1: 1: 1: 1 into four arms. Two arms received only one 
product, biosimilar or reference (unswitched), and two arms (switched) received alternating treatments every other cycle (biosimilar then reference or vice versa 
over six cycles). Since the switch occurred from cycle 2 onwards, this analysis compared pooled switched groups to the unswitched reference group for efficacy 
during cycles 2-6. Safety was also assessed. Non-inferiority in febrile neutropenia (FN) rates between groups for cycles 2-6 was shown if 95% were within a pre-
defined margin of - 15%. 

RESULTS: 
A total of 109 patients switched treatment, and 52 patients received reference in all cycles. Baseline characteristics were similar between groups. The incidence 
of FN was 0% (reference) versus 3.4% (n = 3, switched) across cycles 2-6, with a difference of - 3.4% (95% confidence interval: -9.65% to 4.96%), showing non-
inferiority. Infections occurred in 9.3% (switched) versus 9.9% (reference). Hospitalisation due to FN was low (one patient in cycle 6; switched). Adverse events 
related to filgrastim were reported in 42.1% (switched) versus 39.2% (reference) (all cycles). Musculoskeletal/connective tissue disorders related 
to filgrastim occurred in 35.5% (switched) versus 39.2% (reference) (all cycles), including bone pain (30.8% versus 33.3%). No neutralising antibodies were 
detected. 

CONCLUSIONS: 
There were no clinically meaningful results regarding efficacy, safety or immunogenicity when switching from reference to biosimilar filgrastim/EP2006, or vice 
versa. 

 

Comparison of EP2006, a filgrastim biosimilar, to the reference: a phase III, randomized, double-blind clinical study in the prevention of severe neutropenia in 
patients with breast cancer receiving myelosuppressive chemotherapy. 
Blackwell K, Semiglazov V, Krasnozhon D, Davidenko I, Nelyubina L, Nakov R, Stiegler G, Singh P, Schwebig A, Kramer S, Harbeck N 
BACKGROUND: 
Biosimilars of filgrastim are in widespread clinical use in Europe. This phase III study compares biosimilar filgrastim(EP2006), with the US-licensed reference 
product, Neupogen(®), in breast cancer patients receiving (neo)adjuvant myelosuppressive chemotherapy (TAC). 
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PATIENTS AND METHODS: 
A total of 218 patients receiving 5 µg/kg/day filgrastim over six chemotherapy cycles were randomized 1:1:1:1 into four arms. Two arms received only one 
product (nonalternating), biosimilar or reference, and two arms (alternating) received alternating treatments during each cycle (biosimilar then reference or vice 
versa). The primary end point was duration of severe neutropenia (DSN) during cycle 1. 
RESULTS: 
The baseline characteristics were balanced between the four treatment arms. Noninferiority of biosimilar versus the reference was demonstrated: DSN (days) in 
cycle 1 was 1.17 ± 1.11 (biosimilar, N = 101) and 1.20 ± 1.02 (reference, N = 103), 97.5% confidence interval lower boundary for the difference was -0.26 days 
(above the predefined limit of -1 day). No clinically meaningful differences were observed regarding any other efficacy parameter: incidence of febrile 
neutropenia (FN); hospitalization due to FN; incidence of infections; depth and time of absolute neutrophil count (ANC) nadir and time to ANC recovery during 
cycle 1 and across all cycles. The pattern and frequency of adverse events were similar across all treatments. 
CONCLUSION: 
This study demonstrates that biosimilar and the reference filgrastim are similar with no clinically meaningful differences regarding efficacy and safety in 
prevention of severe neutropenia. Biosimilar filgrastim could represent an important alternative to the reference product, potentially benefiting public health by 
increasing access to filgrastim treatment. 

 
A Comparison of Proposed Biosimilar LA-EP2006 and Reference Pegfilgrastim for the Prevention of Neutropenia in Patients With Early-Stage Breast Cancer 
Receiving Myelosuppressive Adjuvant or Neoadjuvant Chemotherapy: Pegfilgrastim Randomized Oncology (Supportive Care) Trial to Evaluate Comparative 
Treatment (PROTECT-2), a Phase III, Randomized, Double-Blind Trial. 
Blackwell K, Donskih R, Jones CM, Nixon A, Vidal MJ, Nakov R, Singh P, Schaffar G, Gascón P, Harbeck N. 

BACKGROUND: 
Pegfilgrastim is widely used for the prevention of chemotherapy-induced neutropenia. In highly regulated markets, there are currently no approved biosimilars 
of pegfilgrastim. Pegfilgrastim Randomized Oncology (Supportive Care) Trial to Evaluate Comparative Treatment (PROTECT-2) was a confirmatory efficacy and 
safety study designed to compare proposed biosimilar LA-EP2006 with reference pegfilgrastim (Neulasta, Amgen) in early-stage breast cancer patients receiving 
adjuvant or neoadjuvant myelosuppressive chemotherapy. 
METHODS: 
A total of 308 patients were randomized to LA-EP2006 or reference pegfilgrastim. Each patient received TAC (intravenous docetaxel 75 mg/m(2), doxorubicin 50 
mg/m(2), and cyclophosphamide 500 mg/m(2)) on day 1 of each cycle, for six or more cycles. Pegfilgrastim (LA-EP2006 or reference) was given subcutaneously 
(6 mg in 0.6 mL) on day 2 of each cycle. The primary endpoint was duration of severe neutropenia (DSN) during cycle 1 (number of consecutive days with an 
absolute neutrophil count <0.5 × 10(9)/L), with equivalence confirmed if 90% and 95% confidence intervals (CIs) were within a 1-day margin. 
RESULTS: 
Baseline characteristics were well balanced. DSN was equivalent between groups at mean ± SD 1.36 ± 1.13 (LA-EP2006, n = 155) and 1.19 ± 0.98 (reference, n = 
153) in cycle 1. With a treatment difference (reference minus LA-EP2006) of -0.16 days (90% CI -0.36 to 0.04; 95% CI -0.40 to 0.08), LA-EP2006 was equivalent to 
reference pegfilgrastim. Secondary efficacy parameters were similar between groups during cycle 1 and across cycles. Safety profiles were also similar between 
groups. No neutralizing antibodies against pegfilgrastim, filgrastim, or polyethylene glycol were detected. 
CONCLUSION: 
LA-EP2006 and reference pegfilgrastim were therapeutically equivalent and comparable regarding efficacy and safety in the prevention of neutropenia in 
patients with early-stage breast cancer receiving TAC. 
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IMPLICATIONS FOR PRACTICE: 
The granulocyte colony-stimulating factor pegfilgrastim is widely used for the prevention of chemotherapy-induced neutropenia. Biosimilars are biologics with 
similar quality, safety, and efficacy to a reference product that may increase the affordability of treatment compared with their reference compounds. There are 
currently no approved biosimilars of pegfilgrastim in highly regulated markets. No previous phase III studies have been performed with LA-EP2006. PROTECT-2 
was conducted to confirm the similarity of the proposed biosimilar LA-EP2006 to pegfilgrastim. Biosimilar pegfilgrastim (LA-EP2006) may benefit oncology 
patients by offering increased access to biological treatments that may improve clinical outcomes. This means that patients could potentially be treated 
prophylactically with biologics rather than only after complications have occurred. 

 
Randomized, double-blind study comparing proposed biosimilar LA-EP2006 with reference pegfilgrastim in breast cancer. 
Harbeck N, Lipatov O, Frolova M, Udovitsa D, Topuzov E, Ganea-Motan DE, Nakov R, Singh P, Rudy A, Blackwell K 
AIM: 
This randomized, double-blind trial compared proposed biosimilar LA-EP2006 with reference pegfilgrastim in women receiving chemotherapy for breast cancer 
(PROTECT-1). 
PATIENTS & METHODS: 
Women (≥18 years) were randomized to receive LA-EP2006 (n = 159) or reference (n = 157) pegfilgrastim (Neulasta(®), Amgen) for ≤6 cycles of (neo)-adjuvant 
TAC chemotherapy. Primary end point was duration of severe neutropenia (DSN) during cycle 1 (number of consecutive days with absolute neutrophil count <0.5 
× 10(9)/l) with equivalence confirmed if 90% and 95% CIs were within a ±1 day margin. 
RESULTS: 
For DSN, LA-EP2006 was equivalent to reference (difference: 0.07 days; 90% CI: -0.09-0.23; 95% CI: -0.12-0.26). 
CONCLUSION: 
LA-EP2006 and reference pegfilgrastim showed no clinically meaningful differences regarding efficacy and safety in breast cancer patients receiving 
chemotherapy. 

 

 
A Phase III, Randomized, Double-Blind, Placebo-Controlled Trial of Pegfilgrastim in Patients Receiving First-Line FOLFOX/Bevacizumab or 
FOLFIRI/Bevacizumab for Locally Advanced or Metastatic Colorectal Cancer: Final Results of the Pegfilgrastim and Anti-VEGF Evaluation Study (PAVES). 
Pinter T, Klippel Z, Cesas A, Croitoru A, Decaestecker J, Gibbs P, Hotko Y, Jassem J, Kurteva G, Novotny J, O'Reilly S, Salek T, Reiner M, Morrow PK, Choi 
MR, Whittaker S, Blanke C 
BACKGROUND: 
Pegfilgrastim's role in reducing the risk of febrile neutropenia (FN) in patients with colorectal cancer (CRC) receiving chemotherapy plus bevacizumab was not 
previously evaluated in a prospective study. The present phase III, double-blind trial evaluated the efficacy of pegfilgrastim versus placebo in reducing the 
incidence of grade 3/4 FN in patients with advanced CRC receiving bevacizumab combined with first-line chemotherapy (FOLFOX [leucovorin, 5-fluorouracil, 
oxaliplatin] or FOLFIRI [leucovorin, 5-fluorouracil, irinotecan]). 
PATIENTS AND METHODS: 

Patients aged ≥ 18 years with locally advanced or metastatic CRC were randomized 1:1 to placebo or 6 mg of pegfilgrastim ∼24 hours after receiving 
chemotherapy plus bevacizumab every 14 days. The study treatment period included 4 cycles, but patients could continue treatment for ≤ 60 months. The 
primary endpoint was incidence of grade 3/4 FN in the first 4 cycles. The secondary endpoints included the objective response rate (ORR), overall survival, and 
progression-free survival, analyzed at the end of the long-term follow-up period. 
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RESULTS: 
A total of 845 patients were randomized from November 2009 to January 2012 (422, pegfilgrastim; 423, placebo). Pegfilgrastimsignificantly reduced the 
incidence of grade 3/4 FN in the first 4 treatment cycles (pegfilgrastim, 2.4%; 95% confidence interval [CI], 1.1%-4.3%; placebo, 5.7%; 95% CI, 3.7%-8.3%; odds 
ratio [OR], 0.41; P = .014). No significant differences were observed between the 2 arms in ORR (OR, 1.15; P = .330), overall survival (hazard ratio, 0.94; P = .440), 
and progression-free survival (hazard ratio, 0.93; P = .300). 
CONCLUSION: 
Pegfilgrastim reduced the FN incidence in patients with advanced CRC receiving chemotherapy and bevacizumab. Administration of pegfilgrastim was tolerable 
and did not negatively affect the tumor response or survival in this patient population. 
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Appendix 3: Medline Search Strategy 
 
Database(s): Ovid MEDLINE(R) 1946 to September Week 2 2018  
Search Strategy: 

# Searches Results 

1 filgrastim.mp. or FILGRASTIM/ 2406 

2 filgrastim-sndz.mp. or Filgrastim/ 1868 

3 pegfilgrastim.mp. 641 

4 sargramostim.mp. 179 

5 tbo-filgrastim.mp. 14 

6 1 or 2 or 3 or 4 or 5 2613 

7 limit 6 to (english language and humans and yr="2014 -Current") 412 

8 limit 7 to (clinical trial, phase iii or guideline or meta analysis or practice guideline or systematic reviews) 49 
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Appendix 4. Prescribing Information Highlights 
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Appendix 5: Key Inclusion Criteria 

Population United States population 

Intervention CSF listed in Appendix 1 

Comparator Active comparisons of drugs listed in Appendix 1 

Outcomes Symptom Improvement 
Morbidity 
Mortality 
Serious Adverse Events 
Discontinuation from Serious Adverse Events 

Timing Any study duration; literature search from 1/1/2015 to 

Setting Outpatient 
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