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Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, March 31, 2016 1:00 - 5:00 PM
Barbara Roberts Human Services Building
500 Summer St. SE
Salem, OR 97301
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
A. Roll Call & Introductions
B. Conflict of Interest Declaration
C. Approval of Agenda and Minutes
D. Department Update

R. Citron (OSU)
R. Citron (OSU)
B. Origer (Chair)
D. Weston (OHA)

II. DUR NEW BUSINESS
A. Compounded Drugs Drug Use Evaluation
1. Drug Use Evaluation
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Ketchum (OSU)

B. Multi-vitamins Policy Evaluation
1. Drug Use Evaluation
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Ketchum (OSU)

C. Biologics Policy Evaluation
1. Drug Use Evaluation
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

M. Herink (OSU)

III. PREFERRED DRUG LIST NEW BUSINESS
A. Pulmonary Arterial Hypertension Drug Class Update
1. Class Update
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

A. Gibler (OSU)

B. Phosphate Binders Class Update
1. Auryxia™ (ferric citrate) New Drug Evaluation

A. Gibler (OSU)

2. Phosphate Binders Literature Scan
3. Public Comment
4. Discussion of Clinical Recommendations to OHA
C. ADHD Drug Class Update
1. DERP Summary/Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

A. Gibler (OSU)

D. Sodium-glucose Co-transporter 2 Inhibitor Class Update
1. Class Update/Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

E. Calcium and Vitamin D Class Update
1. Class Update
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

F. Opioid Reversal Agents Class Review
1. Class Review
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

A. Gibler (OSU)

G. Insulin Degludec New Drug Evaluations
®
1. Tresiba (insulin degludec) New Drug Evaluation
2. Ryzodeg® (insulin degludec/aspart) New Drug Evaluation
3. Public Comment
4. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

H. Drug Class Literature Scans
1. Triptans
2. NSAIDs
3. Topical Antibiotics
4. Topical Antiparasitics
5. Public Comment
6. Discussion of Clinical Recommendations to OHA

M. Herink/D. Engen (OSU)

I. Abbreviated Drug Reviews
®
1. Viberzi (eluxadoline)
®
2. Addyi (flibanserin)
3. Saxenda® (liraglutide)
4. Finacea® (azelaic acid)
5. Public Comment
6. Discussion of Clinical Recommendations to OHA

D. Engen (OSU)

IV. EXECUTIVE SESSION
V. RECONVENE for PUBLIC RECOMMENDATIONS
VI. ADJOURN
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Name

Title

Profession

Location

Term Expiration

William Origer, M.D.

Physician

Medical Director

Albany

December 2017

Caryn Mickelson, Pharm.D.

Pharmacist

Pharmacy Director

Coos Bay

December 2017

Tracy Klein, Ph.D., F.N.P.

Public

Nurse Practitioner

Portland

December 2017

Arturo Salazar, M.D.

Physician

Pediatric Internist

Eugene

December 2017

James Slater, Pharm.D.

Pharmacist

Pharmacy Director

Beaverton

December 2017

Dave Pass, M.D.

Physician

Medical Director

West Linn

December 2016

Stacy Ramirez, Pharm.D.

Pharmacist

Community Pharmacist

Corvallis

December 2016

Cathy Zehrung, R.Ph.

Pharmacist

Pharmacy Manager

Silverton

December 2018

Phil Levine, Ph.D.

Public

Retired

Lake Oswego

December 2018

Rich Clark, M.D., M.P.H.

Physician

Anesthesiologist

Salem

December 2018

Walter Hardin, D.O., M.B.A.

Physician

Medical Director

Hillsboro

December 2018
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Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, January 28, 2016 1:00-5:00 PM
HPE Conference Room
4070 27th Ct. SE
Salem, OR 97302
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: Cathy Zehrung, RPh; Phillip Levine, PhD; Bill Origer, MD; Rich Clark, MD,
MPH; Caryn Mickelson, PharmD; James Slater, PharmD; Walter Hardin, D.O., MBA; Tracy Klein,
PhD, FNP;
Members Present by Phone: Stacy Ramirez, PharmD;
Staff Present: Megan Herink PharmD, BCPS; Richard Holsapple, RPh; Roger Citron, RPh; Ted
Williams, PharmD; Shannon Jasper; Dee Weston; Dave Engen, PharmD; Kathy Sentena,
PharmD; Kim Wentz, MD; Andrew Gibler, PharmD;
Staff Present by Phone:
Audience: Venus Holder (Lilly USA); Mike Willett (Pfizer); Jim Graves (BMS); Bobby Jo (BMS);
Bridget Hernandez (BMS)*; Barry Benson (Merck); Michael Dai (Salud clinic); Amy Bauman
(Gilead); Tony Abang (Novartis)*; Mark Pledger (Novartis); Richard McLeod (Pfizer); Steve Fachs
(Pfizer)*; Joe Schreck (Allergan); Michelle Bice (Gilead)*; Marissa Saito (Gilead); Jeannie Kenyon
(AstraZenca); Kerry Kostman Bonilla (AstraZeneca); Danielle Day (AstraZeneca)*; Jennifer Svec
(Med Impact); Georgette Dzwilewski (Indivior); Jeana Colabianchi (Sunovion); Geoff L’Huereua,
PharmD (HIV Alliance); Samantha Min (Otsuka); Margaret Olmon (AbbVie)*; Stuart O’Brochta
(Gilead)*; Michael Estes (Pfizer); Lorren Sandt (Caring Embassadors)*; Anne Murray (BMS);
Steve Nemirow (Kartini Clinic)*; BJ Cavnor (One in Four)*;
(*) Provided verbal testimony

I. CALL TO ORDER
a. The meeting was called to order at approximately 1:00 pm. Introductions were made by
Committee members and staff.
b. Mr. Citron reported there are no new conflicts of interest to declare.
c.

Election of Chair and Vice Chair
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ACTION: Dr. Bill Origer nominated as Chair, All in favor, approved. Tracy Klein, PhD, FNP,
nominated as Vice Chair, All in favor, approved.
d. Approval of agenda and minutes presented by Dr. Origer. (pages 4 - 8)
•

•

Discussion of conflicts identified in regards to CF topic presented at previous P&T
meeting, updates to the “Conflict of Interest” form were made that should identify future
conflicts and newly identified conflict would not have changed previous P&T
recommendation.
Information to be presented to the committee members must be submitted at least a
week in advance.

nd
ACTION: Motion, 2 , All in Favor. Approved.

e. Department updates for OHA.

II. DUR ACTIVITIES
a. Quarterly Utilization Reports (pages 9 - 13)
Mr. Citron presented the quarterly utilization report.
b. ProDUR Report (pages 14 - 16)
Mr. Holsapple presented the quarterly ProDUR reports.
c.

RetroDUR Report (pages 17 - 19)
Dr. Williams presented the quarterly RetroDUR reports.

d. Oregon State Drug Reviews (pages 20 - 25)
Dr. Sentena presented the following reviews:
1. From Antidotes to Edoxaban: An Oral Anticoagulation Update
2. Obesity and Related Sequelae: Are Medications the Answer?
3. Does Sacubitril/Valsartan Pose a Treatment Conundrum for Management of
Heart Failure?

III. DUR OLD BUSINESS
a. Proton Pump Inhibitor Drug Policy (pages 26 - 27)
Dr. Gibler presented the Prior Authorization Criteria.
1. Approve proposed changes to PA criteria.
ACTION: Motion, 2nd, All in Favor. Approved.

IV. PREFERRED DRUG LIST NEW BUISNESS
a. Antiemetic Drug Class Update (pages 28 - 49)
Dr. Sentena presented the following class update:
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1. No changes to the PDL based on clinical review.
2. Amend PA Criteria to allow 3 days of antiemetic therapy beyond length of
treatment for patients receiving chemotherapy or radiation.
3. Add doxylamine / pyridoxine, rolapitant and the netupitant / palonosetron fixedcombination product to the Antiemetic PA for coverage of clinically appropriate
OHP-funded conditions.
4. Evaluate comparative costs in executive session.
ACTION: Motion, 2nd, All in Favor. Approved.
b. Influenza Antiviral Class Update (pages 52 - 64)
Dr. Gibler presented the following class update:
1.
2.
3.
4.
5.

Designate amantadine and rimantadine non-preferred.
Move amantadine to the Parkinson’s Drug Class.
Designate peramivir non-preferred due to limited evidence.
Amend Influenza Antivirals PA and restrict to neuraminidase inhibitors only.
Evaluate comparative costs in the executive session.

nd
ACTION: Motion, 2 , All in Favor. Approved.

c.

Drug Class Literature Scans
1. Immunosuppressants (pages 65 – 73)
Dr. Herink presented the following drug class scan:
a. No further research or review needed at this time.
b. Evaluate comparative costs in executive session.

ACTION: Motion, 2nd, All in Favor. Approved.
2. Topical Analgesics (pages 74 – 82)
Dr. Engen presented the following drug class scan:
a. No further research or review needed at this time.
b. Evaluate comparative costs in executive session.
ACTION: Motion, 2nd, All in Favor. Approved.
3. Inhaled Drugs for Cystic Fibrosis (pages 83 – 85)
Dr. Gibler presented the following drug class scan:
a. No further research or review needed at this time.
b. Evaluate comparative costs in executive session.
ACTION: Motion, 2nd, All in Favor. Approved.
d. Iron Chelators Class Update (pages 86 – 96)
Dr. Gibler presented the following class update:
1. No further research or review needed at this time.
2. Evaluate comparative costs in executive session.
Public Comment:
Anthony Abang from Novartis gave public comment.
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ACTION: Motion, 2nd, All in Favor. Approved.
e. Hepatitis C Direct-acting Antivirals Class Update (pages 97 – 123)
Dr. Herink presented the following class update:
1. Continue to prioritize treatment for persons with advanced liver disease (METAVIR
stage F3 or F4), as well as those at greatest risk of developing complications of liver
disease, including:
a. All patients awaiting a liver transplantation
b. All patients post solid organ transplant
c. HIV coinfection with METAVIR stage F2 or greater
d. Patients with extrahepatic manifestations
2. Make DCV preferred and replace LDV/SOF with DCV with SOF and RBV in current
prior authorization (PA) for patients with GT3 CHC with cirrhosis.
3. Due to extensive drug-drug interactions and safety concerns, make OMB/PTV-R +
RBV and OMB/PTV-R + DAS non-preferred.
4. Allow treatment approval if prescribed by or in consultation with an infectious
disease specialist with experience of hepatitis C.
5. Approve amended PA criteria and reorder questions regarding alcohol and illicit
drug use.
6. Compare cost of DCV + SOF to alternative regimen of LDV / SOF + RBV for GT3
without cirrhosis in executive session.
nd
ACTION: Motion, 2 , Majority in Favor, 3 Opposed. Approved.

Public Comment:
Margaret Olmon, PharmD from AbbVie gave public comment.
Stuart O’Brochta from Gilead gave public comment.
Bridget Hernandez, PharmD from BMS gave public comment.
Steve Nemirow presented public comment.
Lorren Sandt from Caring Ambassadors gave public comment.
BJ Cavnor from One in Four gave public comment.
Dr. Kent Benner from OHSU gave public comment.
f.

Phosphate Binders Class Update
TM

1. Auryxia (ferric citrate) New Drug Evaluation (pages 124 – 134)
Deferred
2. Phosphate Binders Literature Scan (pages 135 – 139)
Deferred
g. ADHD Drug Class Update (pages 140 – 156)
Deferred
h. Sodium-glucose Cotransporter 2 Inhibitor Class Update (pages 157 – 167)
Deferred
i.

Abbreviated Drug Reviews
1. Cholbam (cholic acid) (page 168)
Deferred
2. Viberzi (eluxadoline) (page 169)
Deferred
3. Addyi (fibanserin) (page 170)
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Deferred
4. Saxenda (liraglutide) (page 171)
Deferred

V. EXECUTIVE SESSION

VI. RECONVENE FOR PUBLIC RECOMMENDATIONS *After executive session
a. Antiemetic Drug Class Update (pages 28 - 49)
*ACTION: recommend no changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
b. Influenza Antiviral Class Update (pages 52 - 64)
*ACTION: recommend no further changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
c.

Immunosuppressants Scan (pages 65 – 73)
*ACTION: recommend no changes to the PMPDP
Motion, 2nd, All in Favor. Approved.

d. Topical Analgesics Scan (pages 74 -82)
*ACTION: recommend no changes to the PMPDP
nd
Motion, 2 , All in Favor. Approved.
e. Inhaled Drugs for Cystic Fibrosis Scan (pages 83 – 85)
*ACTION: recommend making Kitabis sole preferred tobramycin agent and make TOBI,
TOBI Podhaler and generic tobramycin non-preferred on the PMPDP
Motion, 2nd, All in Favor. Approved.
f.

Iron Chelators Class Update (pages 86 – 96)
*ACTION: recommend no changes to the PMPDP
Motion, 2nd, All in Favor. Approved.

g. Hepatitis C Direct-acting Antivirals Class Update (pages 97 – 123)
*ACTION: recommend LDV/SOF + RBV for GT3 without cirrhosis
Motion, 2nd, All in Favor. Approved.

VII. ADJOURN
_____________________________________________________________________________

8

© Copyright 2012 Oregon State University. All Rights Reserved

Drug Use Research & Management Program
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Drug Use Evaluation: Compounded Drugs
Research Questions:
 Quantify total compounded drug costs as a proportion of total drug costs and capture use and cost trends since 2014.
 Identify the most common and costly drugs compounded.
 Identify differences in costs or billing practices for most the common and most costly drugs and identify compounded claims that are for
commercially available products.
 Identify the most common pharmacies billing compounded drugs.
Conclusions:
 There were 3167 unique compounded pharmacy claims representing 0.09% of total fee‐for‐service (FFS) drug claims from January 1, 2014
to June 30, 2015. The total amount paid to pharmacies was $309,965 (0.13% of total FFS amount paid to pharmacies). The average amount
paid per claim was $97.87. There were 109 claims over $500 and 69 claims over $1000. The number of claims has increased 7% over the
18‐month period. The amount paid to pharmacies is more variable and increased 42% over the 18 months. However, if an outlier data point
on February 2015 is excluded, the increase in amount paid to pharmacies is reduced to 13%.
 Omeprazole with sodium bicarbonate suspension, “magic mouthwash” (i.e., viscous 2% lidocaine/Maalox™/ diphenhydramine) and
antibiotics (e.g., vancomycin, gentamicin, ceftriaxone, cefepime, mupirocin, daptomycin) and their diluents (0.9% sodium chloride, sterile
water for injection, dextrose 5% in water) are the most common compounds. Antimicrobials, lidocaine jelly and aripiprazole are the most
costly compounded drugs.
 There is great variation between the minimum and maximum amount allowed billed for most drugs. Manual review of claims associated
with the “maximum allowed amount billed” was correlated with inappropriate quantities and other questionable billing practices. The
manual reviews identified 2 compounded drug claims of only 1 commercially available ingredient and 2 instances that appeared to be
multiple commercially available oral drugs dispensed on one compound claim.
 The top 20 pharmacies accounted for 94% of compound claims cost and 71% of compounded drug claims submitted. The total cost per
pharmacy is largely reflective of the type of practice and the drugs predominantly dispensed.
Recommendations:
 Produce a pharmacy education document for appropriate compounded claim billing for publication on the OHA website and for distribution
to all pharmacies billing compounded drug claims to Oregon FFS.
 Implement data integrity edits to require a minimum of 2 ingredients and to disallow compounds with oral solids only.

Author: Ketchum
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Implement specific billing quantity limits for high cost drugs (e.g., daptomycin [10], micafungin [10], ceftaroline [10], azithromycin [50], iron
sucrose complex [10], lidocaine jelly [120]) and high volume drugs (omeprazole [60], sodium bicarbonate [600], baclofen [180], tacrolimus
[30], 0.9% sodium chloride [2000]) to insure appropriate quantities are billed. Other drugs are to be added as identified to insure quantities
are within recommended dose limits.
Implement a generally allowed amount edit for compounded drug claims paid amounts exceeding $1000, except set specific allowed
amount limits for daptomycin ($2500), micafungin ($1500), ceftaroline ($1500) and other exceptions identified upon implementation of the
edit.
Follow‐up in 2 years for policy adjustments.

Background:
The danger of using compounded drugs was recently highlighted by the outbreak of central nervous system fungal infections linked to
compounded epidural preservative‐free methylprednisolone acetate.1 However, compounding pharmacies also fill a critical niche as they prepare
individualized, non‐commercially available formulations for specific patient situations such as liquids where none are available and preservative‐
free, dye‐free or gluten‐free products when necessary.
Despite the highly publicized public health concerns, the United States Food and Drug Administration (FDA) has been unsuccessful in regulating
compound pharmacies but does provide guidance for good conduct.3,4 Compounding pharmacies are generally regulated by state Boards of
Pharmacy. In Oregon, the Board expects pharmacies to comply with the spirit of the current guidelines of the United States Pharmacopeia
Chapters 796 and 797.2 Pharmacies must register as a manufacturer and meet manufacturer requirements unless they limit compounding to a
specific drug order or prescription (i.e., not in advance of unknown orders or prescriptions).2 Pharmacists must compound only products that are
not commercially available or that are temporarily unavailable.2
Currently, the OHP fee‐for‐service program (FFS) allows payment for compounded pharmacy claims when billed accurately using the National
Council for Prescription Drug Program (NCPDP) Standards.5 A compound pharmacy claim is opened when a pharmacy processes it with a “2” in the
“Compound Code” field.5 Compound drug claims have multiple details to allow for automated compound drug pricing. Each detail contains one
ingredient in the compounded drug product. For non‐rebated ingredients, there will be no reimbursement by FFS according to federal Medicaid
law. Pharmacies can accept reimbursement for the compounded drug even though not all ingredients are reimbursed by submitting an “8” in the
Submission Clarification Code.5 Only one dispensing fee, one other insurance payment and one copay applies per claim regardless of the type or
number of ingredients. Pricing of the claim is as follows:

Author: Ketchum
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Sample Compound Drug Pricing
Step Action
1.
Add the sum of the claim detail allowed amounts for individual ingredients.
For example, $3.00 + $2.00 + $10.00 + $2.00 = $17.00.
2.
Add the dispensing fee to the summed allowed amounts to get the full claim allowed amount.
For example, $10.14 + $17.00 = $27.14 allowed amount.
3.
Compare the billed amount of $20.00 to the allowed amount of $27.14
4.
Use the billed amount of $20.00 as the allowed amount to price the claim since it is the lesser of the two amounts.
5.
Deduct Copay from the total allowed amount.
For example, $20.00 ‐ $3.00 = $17.00.
6.
Deduct the Other Insurance Amount from the allowed amount.
For example, $17.00 ‐ $15.00 = $2.00 (Total Claim Paid Amount).

It is suspected that a few pharmacies may be inaccurately reporting quantities or National Drug Codes (NDCs) when submitting compound
pharmacy claims due to misunderstanding, or to maximize reimbursement. It is also suspected a few pharmacies may inappropriately submit
compounded drug claims for commercially available drugs. The goals of this evaluation are to describe current compound prescription utilization
and pharmacy billing practices to inform policy proposals.
Methods:
Include all FFS paid compound drug claims (Q‐claims) from January 1, 2014 to June 30, 2015. Exclude patients with BMM, BMD, MED and MND
benefit packages as we do not have complete drug data for them. The highest allowed cost for the top 10 ingredients by count and summed cost
were manually reviewed to identify the source of variation.
Results:
There were 3167 unique compound claims representing 0.09% of total FFS drug claims during the study period. The total amount paid to
pharmacies was $309,965 (0.13% of total FFS drug claims). The average amount paid per claim is $97.87. There were 109 claims over $500 and
69 claims over $1000. Figure 1 displays the monthly claim count trend and the amount paid to pharmacies. The number of claims has increased
7% over the 18‐month period. The amount paid to pharmacies is more variable but increased 42% over the 18 months. However, the increase is
reduced to 13% if the outlier point on February 2015 is excluded. The outlier point is due to 3 patients who received daptomycin from a single
pharmacy during that month. One patient received 21 doses of ~850 mg per day, indicating a weight of 140 kg at the maximum dose of 6 mg/kg.

Author: Ketchum
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Figure 1: Compound Pharmacy Header Claim Counts and Amount Paid to Pharmacies
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Table 1 displays the most frequent ingredients of compound claims. Suspensions of omeprazole and sodium bicarbonate are the most common
compounds and “magic mouthwash” (i.e. viscous 2% lidocaine/Maalox™/ diphenhydramine) is the next most common compounded product.
Antibiotics (e.g. vancomycin, gentamicin, ceftriaxone, cefepime, mupirocin, daptomycin) and their diluents (0.9% sodium chloride, water for
irrigation, water for injection, dextrose5% in water) are also common.
Table 2 displays the most costly compounded claims. There are multiple details per claim that represent all ingredients in the compound and the
sum of the allowed amount may not equal the total paid by FFS because other insurance payments, copays, the billed amount and dispense fees
are not reflected in the simple sum (see “Sample Compound Drug Pricing” above). Antibiotics and antifungals dominate this table but it also
includes the mental health carve‐out drug aripiprazole.

Author: Ketchum
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Table 1: Top 20 FFS Compound Pharmacy Claim Details by Count
Rank by Generic Name
claim
count
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

OMEPRAZOLE
SODIUM BICARBONATE
0.9 % SODIUM CHLORIDE
LIDOCAINE HCL
MAG HYDROX/AL HYDROX/SIMETH
DIPHENHYDRAMINE HCL
VANCOMYCIN HCL
WATER FOR IRRIGATION,STERILE
WATER FOR INJECTION,STERILE
NYSTATIN
TACROLIMUS
BACLOFEN
DEXTROSE 5 % IN WATER
COMPOUNDING VEHICLE SUSP NO.7
GENTAMICIN SULFATE
CEFTRIAXONE SODIUM
ENALAPRIL MALEATE
SODIUM CHLORIDE
SODIUM ACETATE
DEXTROSE 70 % IN WATER

Count
Claim
Details

Average Detail
Allowed
Amount

Min Detail
Allowed
Amount

Max Detail
Allowed
Amount

760
702
499
379
344
314
214
143
137
110
100
98
92
89
83
73
70
68
67
67

$4.37
$22.47
$13.89
$18.24
$1.15
$1.46
$50.26
$0.19
$42.00
$37.38
$133.55
$43.15
$6.61
$2.70
$21.48
$34.06
$0.45
$3.62
$4.54
$1.19

$0.06
$0.00
$0.24
$0.08
$0.02
$0.03
$1.97
$0.00
$0.01
$0.51
$17.18
$0.00
$0.15
$0.00
$0.29
$3.55
$0.04
$0.95
$1.02
$0.59

$287.82
$331.80
$198.36
$1,349.73
$205.06
$289.92
$202.50
$1.96
$5,179.39
$2,653.44
$423.40
$482.22
$64.76
$13.05
$190.23
$121.11
$1.10
$14.77
$10.58
$4.63

There is great variation between the minimum and maximum amount allowed for most drugs. Some variation is expected given that pediatric
quantities could be very small relative to adult quantities. Manual review of the claims confirmed some ingredients on this list may also represent
both intravenous and oral formulations. However, the variation may also indicate inappropriate billing quantities. When claims details associated
with the maximum detail allowed of the top 10 drugs by claim count were reviewed manually, only 2 were likely submitted with an appropriate
quantity. One claim billed for 4500 omeprazole 20 mg capsules for a 30‐day supply for a 3‐year old. A second claim billed for 3 different NDCs for
normal saline in the same compound claim. Only one detail allowed payment but for a billing quantity of 29,000 mL and the only other ingredient
was 112 mL of magnesium sulfate 50% for 7 days. A third claim billed for a total of 5400 grams of zinc oxide, A&D ointment, lidocaine cream and
aquaphilic ointment (the total paid on this claim was $1,483.46). Finally, a fourth claim billed 38,400 units for all 7 oral ingredients (total of
268,800 units). Fortunately the pharmacy billed only $99.99 because the calculated sum of the details was over $10,000.
When the claim details associated with the maximum header allowed amounts of the top 20 drugs were reviewed manually, 8 had potential billing
errors. One claim billed for 3200 mg of iron sucrose for an 8‐day supply when the usual dose is 100 mg 3‐times per week. One claim for oxacillin
Author: Ketchum
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billed for 110 grams for 9 days (12 grams per day versus the recommended 6 grams per day). A third claim billed for 450 mg of tadalafil for a 30‐
day supply for a 6‐year old (15 mg/day). Two claims involving lidocaine jelly billed for 1000‐3000 mL each. Several claims billed for multiple oral
solids (aripiprazole 30 mg + lamotrigine 200 mg + fluoxetine 40 mg) on one claim. There was also an azithromycin claim for 2000 500 mg vials for a
7‐day supply. Finally, there was a claim for an odd combination of ketamine and carboxymethylellulose.
Table 2: Top 20 FFS Compound Pharmacy Claims by Maximum Allowed Amount on Claim Header
First Detail Generic Name
0.9 % SODIUM CHLORIDE
0.9 % SODIUM CHLORIDE
0.9 % SODIUM CHLORIDE
0.9 % SODIUM CHLORIDE
ZINC OXIDE
DEXTROSE 5 % IN WATER
0.9 % SODIUM CHLORIDE
TADALAFIL
LINEZOLID
LIDOCAINE HCL 2% JELLY
LIDOCAINE HCL 2% JELLY
0.9 % SODIUM CHLORIDE
ERTAPENEM SODIUM
TACROLIMUS
0.9 % SODIUM CHLORIDE
0.9 % SODIUM CHLORIDE
CARBOXYMETHYLCELLULOSE
ARIPIPRAZOLE
WATER FOR INJECTION,STERILE
Various compounding vehicles

Second Detail Generic Name
DAPTOMYCIN
MICAFUNGIN SODIUM
CEFTAROLINE FOSAMIL
ACETATE
IRON SUCROSE COMPLEX
LIDOCAINE HCL
OXACILLIN SODIUM
GANCICLOVIR SODIUM
COMPOUNDING VEHICLE NO.8

KETOPROFEN
AZITHROMYCIN
0.9 % SODIUM CHLORIDE
SIMPLE SYRUP
MEROPENEM
NAFCILLIN SODIUM
KETAMINE HCL
LAMOTRIGINE
CEFTAZIDIME
SILDENAFIL CITRATE

Third Detail
Generic Name

HYDROPHILIC
CREAM

FLUOXETINE

Claim
Count
47
30

Average Allowed
Amount on
Claim
$2,188
$1,293

Minimum
Allowed Amount
on Claim
$346
$762

Maximum
Allowed Amount
on Claim
$5,391
$1,700

4
21

$1,104
$120

$783
$25

$1,552
$1,547

1
12
2
1
2
10
16
15
29
100
20
12
1
32
2
28

$1,483
$444
$1,030
$956
$778
$122
$240
$200
$341
$141
$180
$415
$483
$368
$286
$74

$1,483
$37
$827
$956
$778
$0
$135
$36
$154
$16
$52
$148
$483
$309
$174
$14

$1,483
$1,239
$1,233
$956
$778
$750
$692
$678
$631
$618
$599
$595
$483
$422
$399
$391

Table 3 displays the top 20 pharmacies by the sum of the amount paid on compound claims. These pharmacies account for 94% of compounded
claim costs and 71% of compounded claims submitted. The cost is largely reflective of the types of drugs predominantly dispensed. The top 2
pharmacies are largely intravenous and antibiotic practices, whereas the OHSU Doernbecher Children’s Hospital outpatient pharmacy mostly
compounds pediatric suspensions.
Author: Ketchum
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Table 3: Top 20 Pharmacies by the Sum of the FFS Amount Paid.
January 2014 - June 2015

NPI

1003826694
1972640712
1720062573
1619078698
1225073448
1235240391
1053454645
1265768774
1770713224
1336223171
1740240589
1255561478
1073610358
1972518967
1548217136
1518927649
1275698458
1225464118
1417977976
1427132265

Author: Ketchum

Pharmacy Name

CORAM ALTERNATE SITE SVCS INC
HOMECARE I.V. OF BEND LLC
CARE RX PHARMACY
CYPRESS POINT VENTURES LLC DBA
CONSONUS PHARMACY SVCS LLC
EVERGREEN PHARMACEUTICAL SERV
OHSU DOERNBECHER OTPTNT PHARM
JMSP LLC
OREGON HEALTH SCIENCE UNIV PHA
PROVIDENCE HLTH & SVCS OREGON
FAIRLEY S PHARMACY
HIERS ENTERPRISES
HOME PARENTERAL CARE INC
WALGREENS 05572
BEAVERTON PHARMACY
BOLGER PHARMACY DBA
GATEWAY MEDICAL PHARMACY
ISSE PHARMACY SERVICES
EMANUEL RETAIL PHARMACY
PROVIDENCE HLTH & SVCS OREGON

Count Unique
Claims (Header)

Percent of Total
Compound
Claims

190
74
155
217
143
80
452
55
283
148
28
63
10
52
64
42
48
25
99
20
2248

6%
2%
5%
7%
5%
3%
14%
2%
9%
5%
1%
2%
0%
2%
2%
1%
2%
1%
3%
1%
71%
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Sum Amount
Paid

$119,787
$33,662
$24,589
$23,997
$20,726
$17,293
$10,000
$9,935
$5,547
$4,044
$3,546
$2,886
$2,574
$2,374
$2,089
$2,058
$1,949
$1,624
$1,623
$1,468
$291,771

Percent of Total
Amount Paid on
Compound Claims
39%
11%
8%
8%
7%
6%
3%
3%
2%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
0%
94%

Date: March 2016

Limitations:
The claim details billed on the claim may not be reflective of all ingredients used in the compounded drug product. The database does not
currently include claim details of $0 payment. However, the manual reviews queried the complete claims data on‐line. Still, pharmacies may not
bill for all ingredients used in a compound if they are willing to forgo payment. As such, it is difficult to know if the single ingredient claims are truly
for commercial products.
References:
1. Kainer MA, Reagan DR, Nguyen DB, et al. Fungal Infections Associated with Contaminated Methylprednisolone in Tennessee. N Engl J Med.
2012;367(23):2194‐2203. doi:10.1056/NEJMoa1212972.
2. Outterson K. Regulating Compounding Pharmacies after NECC. N Engl J Med. 2012;367(21):1969‐1972.
3. Markey E. H.R.2186 ‐ 113th Congress (2013‐2014): VALID Compounding Act. May 2013. https://www.congress.gov/bill/113th‐congress/house‐
bill/2186. Accessed July 16, 2015.
4. Board of Pharmacy: Division 45 ‐ Sterile and Non‐Sterile Compounding. Or Secr State Arch Div. June 2015.
http://arcweb.sos.state.or.us/pages/rules/oars_800/oar_855/855_045.html. Accessed July 16, 2015.
5. Oregon Medicaid NCPDP Pharmacy Payer Sheet. Or Health Auth ‐ OHP Pharm Serv Program. January 2011.
http://www.oregon.gov/oha/healthplan/tools/NCPDP%20D.0%20Payer%20Sheet.pdf. Accessed July 16, 2015.
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Policy Evaluation: Oral Multivitamin Prior Authorization (PA)
Research Questions:
● Did the cost per member per month of multivitamins decrease after the PA policy was implemented?
● Was there a change in the diagnoses associated with patients prescribed multivitamins?
● What is the final disposition of PA status (no PA request, PA approved, PA denied) for patients encountering a PA requirement for multivitamins?
● What percent of patients encountering a PA requirement have a paid multivitamin claim within 14 days?
Conclusions:
● The implementation of the current PA policy led to a 44% reduction in the cost per member per month.
● No changes were observed in the diagnoses associated with patients prescribed multivitamins.
● About 98% of patients encountering a PA requirement had no PA request. Of the 21 (2%) of PAs requested, only 2 were denied.
● Out of the initially denied index claims, only 2.3% of patients received a multivitamin within 14 days.
Recommendations:
● Maintain the current PA policy.
● Further discussion regarding possible harms in patients with inadequate multivitamin supplementation should be considered.
Background:
The Oregon Health Plan (OHP) fee‐for‐service (FFS) program implemented PA criteria for the use of multivitamins, multivitamins with minerals, and
multivitamins with antioxidants on August 1, 2014 (see criteria in Appendix 1). The goal of the FFS PA policy was to limit use of multivitamins in non‐pregnant
adults to patients with a documented nutritional deficiency or indications associated with sufficient evidence to support efficacy and safety.
The Dietary Guidelines Advisory Committee (DGAC) recommendations for review of efficacy, safety, quality, and consistency of vitamins and supplements in the
United States (U.S.) were published in 2007 and updated in 2010.1 The recommendations included the Dietary Supplement Ingredient Database‐2 (DSID‐2) which
defines multivitamins as a supplement containing 3 or more vitamins with or without minerals or antioxidants. While the DGAC recommendations and DSID‐2
database have improved information about vitamins and supplements, in particular multivitamins, it also identified major gaps in knowledge and quality. DGAC
2010 proposed further randomized controlled trials (RCTs) be conducted to test health outcomes, safety and risk assessment of multivitamins and supplements.
The original OHP FFS multivitamin class review was initiated because of the overwhelming general use of dietary supplements and multivitamins in North
America as well as in populations with cardiovascular diseases (CVD).2 Debate existed about the efficacy and safety of vitamin use, including potential adverse
effects, contamination of preparations and mislabeling of products. In addition, a lack of standardization amongst products and guidelines existed. Overall, in
the general population and in patients with cardiovascular disease, there was evidence of no benefit on all‐cause mortality or CV events and a small reduction in
Authors: Ketchum/Herink/Kempton‐Hein/Carroll
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overall cancer incidence in men only after 11‐12 years follow‐up. The only other small benefit noted was a reduction in functional loss of patients with severe
macular degeneration.
Since the previous review, several RCTs and systematic reviews looked at chronic disease states and overall cardiovascular morbidity and mortality outcomes in
healthy populations. Conflicting with previous studies, one large RCT from the U.S. showed a small decrease in total cancer incidence in healthy men taking a
multivitamin.3 However, this was a physician population that may have had better health literacy and overall wellness compared to the general population. This
study has little effect on the overall evidence base, which remains inconclusive and insufficient to support the use of multivitamins as preventative treatment for
overall mortality benefit, cardiovascular outcome improvement, or reduction in risk of major cancers.1
However, several Australian studies were published which show small improved outcomes in mental or behavioral health traits in healthy populations. Five
different Australian RCTs of modest size and one from the United Kingdom showed various brain and cognitive improvements with use of daily multivitamins.1
Additionally, two international meta‐analysis including 8 and 10 RCTs each showed psychiatric improvements and immediate free memory enhancement.1
However, various multivitamins were used and not standardized throughout comparison of these trials. Treatment effects included cognitive recognition time
and multitasking, reduction in perceived stress, and immediate memory recall improvement amongst patients with decreased psychiatric symptoms and stress.
These findings warrant further investigation and additional RCTs.
Additional studies for patient populations with specific nutritional needs or varying deficiencies continue to be published since DGAC’s most recent
recommendations. These studies are in line with the current PA policy which approves multivitamin use for nutritional deficiencies or conditions which may lead
to a nutritional deficiency, such as Celiac disease, gastric bypass surgery, fractures and trauma, amongst others.
Oregon reimbursed pharmacies $93,500 in the second quarter of 2015 for all multivitamin products (including prenatal and pediatric) prior to the
implementation of this PA policy. Despite improved studies on multivitamin use in healthy populations, there is currently no evidence to support their use other
than for a documented nutritional deficit. Thus, there was an opportunity to decrease unnecessary spending and promote cost effective use of multivitamins.
The goal of this evaluation is to assess whether the current policy has met its intended goal.
The aims of this policy evaluation are to: 1) determine if the cost per member per month of multivitamins decreased after the PA policy was implemented; 2)
determine if there is a change in the diagnoses associated with patients prescribed multivitamins; 3) determine the final disposition of PA status for patients
encountering a PA requirement (no PA request, PA approved, PA denied); and 4) determine percent of patients encountering a PA requirement have a paid
multivitamin claim within 14 days.

Authors: Ketchum/Herink/Kempton‐Hein/Carroll
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Methods:
The cost trend analysis included all patients with a paid FFS drug claim for a multivitamin (see Appendix 2) from August 1, 2013 through July 31, 2015.
The policy analysis is a pre‐/post‐ observational cohort. The pre‐policy group included patients with a new (no prior claim within 100 days for any multivitamin)
paid FFS drug claim from August 1, 2013 through July 31, 2014. The post‐policy group included patients with a new (no prior claim within 100 days for any
multivitamin) paid FFS drug claim for a multivitamin or denied FFS drug claim for a multivitamin with an Explanation of Benefit Code (EOB) equal to 1056 (prior
authorization required) and without an EOB of 2017 (patient in managed care) from August 1, 2014 through July 31, 2015. The first claim per patient is the
“index claim”. All patients with a denied index event were evaluated for a record of a PA request for a multivitamin. Patients were then categorized as follows:
No PA request, PA requested‐Approved, PA requested‐Not approved.
The sub‐analysis of associated diagnoses excluded patients that were less than 12 years old on the date of index claim or were patients with Medicare coverage
as indicated by benefit packages BMM, BMD, MED, and MND. Patients were also excluded if they had less than 75% of eligible days (FFS or coordinating care
organization) during the 12 months prior to the index claim. The exclusions limit the sub‐analysis to those most likely to have a complete claim record. Patients
were flagged if they had a paid FFS or encounter claim with any of the diagnoses of interest in Appendix 3 during the 12 months prior to the index claim. Patients
were then categorized into diagnostic groups as follows: funded nutritional/mineral deficiencies; funded diagnoses associated with increased nutritional need;
funded diagnoses associated with malabsorption; non‐funded diagnoses associated with nutritional deficit; and none of the above.
Results:
Figure 1 depicts the amount paid per multivitamin claim per member per month (PMPM) from August 2013 to July 2015. A dramatic decrease in PMPM is noted
in January 2014 due to the increased number of enrollees attributable to the implementation of the Affordable Care Act (ACA). Following PA implementation in
August 2014, spending decreased from $0.18 PMPM to $0.14 PMPM. By the end of 2015 costs had decreased to $0.10 PMPM. The amount spent after
implementation of the policy has remained steady and fairly consistent.
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Figure 1. FFS Amount Paid Per Member per Month (PMPM) for Multivitamins
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There were 2311 unique patients with FFS paid or denied multivitamin index claims identified between August 2013 and July 2015 (Table 1a). The demographics
of the control group and the study group were similar at baseline. The majority of claims were for patients >64 years old (56%) in both groups and 60% of claims
were women with approximately 80% of the claims for whites. The majority of claims in the study group were denied (96.1%). Patients with Medicare benefits
made up a large proportion of the overall study population (72%).
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Table 1a. Demographics, All New Starts

N=

Control Group
Index Event
Paid
1,206

%

Index Event
Paid + Denied
1,105

%

Study Group
Index Event
Paid
43
3.9%

Index Event
Denied
1,062
96.1%

Mean age (years)
< 12
12-18
19-64
> 64

65.3
11
55
455
685

(1-105)
0.9%
4.6%
37.7%
56.8%

64.6
13
39
430
623

(3-100)
1.2%
3.5%
38.9%
56.4%

72.2
2
2
6
33

(7-99)
0.2%
0.2%
0.5%
3.0%

64.3
11
37
424
590

(3-100)
1.0%
3.3%
38.4%
53.4%

Female
White

757
993

62.8%
82.3%

674
883

61.0%
79.9%

28
41

2.5%
3.7%

646
842

58.5%
76.2%

Medicare

878

72.8%

792

71.7%

37

3.3%

755

68.3%

There were 336 unique patients with FFS paid or denied multivitamin index claims between August 2013 and July 2015 (Table 1b) and
included in the diagnostic sub‐analysis. This population excluded patients with Medicare, those <12 years old and those with <75% of
eligibility during the year prior to the index event. The major difference seen in the subgroup is the average age is significantly lower (37
years) but was similar between the control and study groups. Similarly to the previous analysis, the majority of claims in the study group
were denied (97.9%). Also of note, this subpopulation demonstrated greater racial diversity as only 56‐57% of patients were white.
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Table 1b. Demographics, All New Starts, Sub-Analysis Population

N=
Mean age
(range)
12-18
19-64
> 64
Female
White

Control Group
Index Event
Paid
147

%

Index Event
Paid + Denied
189

%

Study Group
Index Event
Paid
4
2.1%

Index Event
Denied
185
97.9%

34.8
40
106
1

(12-66)
27.2%
72.1%
0.7%

39.6
32
152
5

(12-80)
16.9%
80.4%
2.6%

21.3
2
2
0

(16-30)
1.1%
1.1%
0.0%

39.9
30
150
5

(12-80)
15.9%
79.4%
2.6%

85
88

57.8%
59.9%

107
92

56.6%
48.7%

1
4

0.5%
2.1%

106
88

56.1%
46.6%

Table 2 represents the distribution of denied index claims by PA request for the entire study group and sub‐analysis population. The majority of these denied
claims never followed through for a PA request (n=1038; 97.7%). Only 24 PA requests were made (2.0%) and the majority of these were approved (88%). In the
sub‐population analysis similar results were demonstrated. Out of the total denials (n=185) only 3 PA requests were submitted (1.6%) and all 3 were approved.
Table 2. PA Status for Patients with Denied Pharmacy Claim as Index Event

Denied
Total
Study Group

1,062

Denied
Total
Study Group, SubAnalysis

185

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

No PA Request
1,038

Approved
97.7%

No PA Request

182

2.0%

Approved

98.4%

22

21

3

1.6%

PA Requested
Denied
2

0.2%

PA Requested
Denied

0

0.0%

Cancelled
1

0.1%

Cancelled

0

0.0%

Date: March 2016

Table 3. Conditions in Year Prior to Index Claim
Control Group

N=
Funded Nutritional/Mineral Deficiency

Index Event

Index Event

Index Event

Paid Pharmacy

Pharmacy + Denied

Paid Pharmacy

Denied Pharmacy

147

%

189

%

4

%

185

%

31

21.1%

48

25.4%

4

2.1%

44

23.3%

Kwashiorkor
Nutritional marasmus

1

Other severe protein calorie malnutrition
Other and unspecified protein calorie malnutrition

Study Group

Index Event

9

Vitamin A Deficiency

0.0%

0.0%

0.0%

0.7%

0.0%

0.0%

0.0%

7

3.7%

6.1%

8

0.0%

4

0.0%
0.0%

2.1%

3

1.6%

4.2%

0.0%

8

4.2%

0.0%

0.0%

0.0%

Thiamine and niacin deficiency states

2

1.4%

2

1.1%

0.0%

2

1.1%

Deficiency of b complex components

1

0.7%

4

2.1%

0.0%

4

2.1%

0.0%

0.0%

Ascorbic Acid Deficiency
Vitamin D deficiency

0.0%

0.0%

15

10.2%

18

9.5%

1

0.5%

Other Nutritional Deficiencies

3

2.0%

1

0.5%

1

0.5%

Disorders of mineral metabolism

6

4.1%

10

5.3%

1

0.5%

9

10

6.8%

16

8.5%

0.0%

16

8.5%

29

19.7%

36

19.0%

0.0%

36

19.0%

17

11.6%

18

9.5%

0.0%

18

9.5%

0.0%

2

1.1%

0.0%

2

1.1%

1.4%

2

1.1%

0.0%

2

1.1%

0.0%

3

1.6%

0.0%

3

1.6%

Hypopotassemia
Funded diagnoses Associated with Increased Nutritional Need
Alcohol dependence syndrome
Sicca Syndrome
Osteoporosis or Pathologic fractures

2

Fracture of Skull

0

17

9.0%
0.0%
4.8%

Fracture Of Spine And Trunk

1

0.7%

2

1.1%

0.0%

2

1.1%

Fracture Of Lower Limb

7

4.8%

15

7.9%

0.0%

15

7.9%

Fracture Of Upper Limb

7

4.8%

15

7.9%

0.0%

15

7.9%

Late effect of fracture of extremities or burn

1

0.7%

2

1.1%

0.0%

2

1.1%

Second and third degree burns of face head and neck

0.0%

1

0.5%

0.0%

1

0.5%

Second and third degree burns of trunk

0.0%

1

0.5%

0.0%

1

0.5%

2

1.1%

0.0%

2

1.1%

0.0%

0.0%

1.1%

0.0%

0.0%

0.0%

Second and third degree burns of upper limb

2

1.4%

Second and third degree burns of lower limb

1

0.7%

Second and third degree burns of multiple specified and unspecified sites

0.0%

Burn of internal organs

0.0%

Funded Diagnoses Associated with Malabsorption

2

8

5.4%

Cystic fibrosis
Achalasia and cardiospasm; Regional enteritis (includes Crohn’s disease);
Intestinal malabsorption (includes celiac disease)

2

1.4%

Dysphagia

6

4.1%

3

0

0.0%

0

0.0%

79

53.7%

101

53.4%

Non-Funded Diagnoses Associated with Nutritional Deficit
None of the Above
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0.0%

23

2.1%

0

0.0%

0.0%
2

1.1%
0.0%

4

2.1%

0.0%

0.0%

0.0%

0.0%

0.0%

1.6%

0.0%

3

0

0.0%

0

0.0%

0

0.0%

101

53.4%

0.0%
1.6%
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Table 3 displays the associated conditions categorized by indication type and OHP funded or unfunded status for the control and study groups. The majority of
paid claims in the control group were associated with unspecified diagnoses (53.7%). Additionally, the evidence‐supported diagnoses most associated with a
paid index claim were nutritional deficiencies (21.1%) or conditions associated with nutritional need (19.7%). In the study group (after PA implementation) the
number of claims with diagnoses not associated with the FDA‐ and OHA‐approved list remained approximately the same (53.4%) but none were paid. However,
84 (45%) of the denied claims in the study group were associated with an appropriate diagnosis and only 4 (2.1%) were paid.
Discussion:
The OHP FFS program spent less on multivitamins PMPM after the new policy was implemented. After implementation of the PA policy in August 2014, the
PMPM cost decreased immediately by approximately 22% and stabilized at $0.10 PMPM (a 44% reduction) and avoided approximately $200,000 in drug costs
over the study period.
Prior to August 2014, over half of the paid claims for multivitamins (53.7%) were not associated with a documented nutritional deficiency or diagnosis associated
with a deficiency. Of the patients with an appropriate indication, the majority of paid events (21.1%) were patients with a nutritional or mineral deficiency, most
commonly vitamin D deficiency. The second most covered (19.7%) were diagnoses associated with increased nutritional need. Diagnoses associated with
malabsorption had the least amount covered. After the PA policy was implemented, the distribution of diagnoses associated with multivitamin used remained
the same but 98% of claims were rejected for PA with no subsequent PA request. The high rejection rate could indicate unnecessary use of multivitamins prior to
the PA. However, there was still a significant number (44.4%) of denied claims associated with an appropriate diagnosis so implementation of this PA may have
prevented some medically appropriate use. A limitation of this study is that the time frame of the documented diagnosis cannot be directly associated with the
index claim, and we cannot be entirely sure what the associated diagnoses for each index claim is. Additionally, it would be very difficult to track the impact or
outcomes associated with inadequate supplementation in these patients.
The majority of patients had no PA requested. Of the few PA requests made, the majority were approved. Similar outcomes where seen in the sub‐group
analyses. A high rate of claims without a follow‐up PA request has been seen in other policy evaluations;4 however this is an alarmingly high percentage,
particularly when over a third of patients did have a documented nutritional deficiency or associated condition. The administrative barrier of requesting the PA
may be a root cause. In addition, the emphasis on medical importance of taking a multivitamin may be represented differently than other medications typically
seen as more vital to one’s health. Patients may pay cash or those who have dual coverage through Medicare Part D may have coverage of multivitamins;
neither scenario is represented in the OHP FFS utilization data. Lastly, it is possible that some of the patients received monovitamins (vitamin D, potassium
supplement) for their nutritional deficiency, which were not evaluated in this study.
A small percentage of patients with a denied claim (<3%) post‐PA policy received a multivitamin within 14 days of the denied claim. One limitation of these data
are that it only shows patients that got their multivitamin as a prescription and does not show patients who paid for their multivitamins as an over‐the‐counter
product. In this Medicaid population, it is unlikely that many patients paid for these medications out‐of‐pocket. Thus, this limitation likely does not change the
results. It is unclear if not receiving multivitamin caused harm in these patients and it would be extremely difficult to evaluate these outcomes because negative
nutritional outcomes develop over a long period of time and are highly confounded by patients’ other health conditions.
Authors: Ketchum/Herink/Kempton‐Hein/Carroll
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Overall, the implementation of the PA policy in August 2014 led to decreased spending by the state of Oregon on multivitamins and minerals. However, it is
unclear if any harms are associated with denying coverage of multivitamins in patients with a medically appropriate indications. A discussion surrounding the
possible harms in patients with inadequate multivitamin supplementation should be addressed before continuation of this policy.
References:
1. Herink M, Ketchum K. Abbreviated Class Review: Multivitamins and Antioxidants. Oregon State University Drug Use Research & Management Program.
March 2014. http://www.orpdl.org/durm/meetings/meetingdocs/2014_03_27/archives/2014_03_27_MVI_CR_Final.pdf. Accessed November 2015.
2. National Institutes of Health State‐of‐the‐Science Panel. National Institutes of Health State‐of‐the‐Science Conference Statement: multivitamin/ mineral
supplements and chronic disease prevention. Am J Clin Nutr. 2007;85:257S–64S.
3. Bailey RL, Gahche JJ, Lentino CV, Dwyer JT, Engel JS, Thomas PR, Betz JM, Sempos CT, Picciano MF. Dietary supplement use in the United States, 2003–
2006. J Nutr. 2011;141:261–6.
4. Ketchum K. Policy Evaluation: Step Therapy Prior Authorization of Combination Inhaled Corticosteroid / Long‐Acting Beta‐Agonists. Oregon State
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Appendix 1: Prior Authorization Criteria

Multivitamins
Goals:




Restrict use for documented nutritional deficiency or diagnosis associated with nutritional deficiency (e.g. Cystic Fibrosis)
Prenatal and pediatric multivitamins are not subject to this policy.

Length of Authorization:

Up to 12 months
Requires PA:



All multivitamins in HIC3 = C6B, C6G, C6H, C6I, C6Z

Covered Alternatives:
Upon PA approval, only vitamins generically equivalent to those listed below will be covered:
GSN
002532
039744
002523
064732
048094
002064
058801
047608
022707
061112
066980
067025
058068
068128
061991
066852
068035

Generic Name
MULTIVITAMIN
MULTIVITS, TH W-FE, OTHER MIN
MULTIVITAMINS, THERAPEUTIC
MULTIVITAMIN/ IRON/ FOLIC ACID
MULTIVITAMIN W-MINERALS/ LUTEIN
VITAMIN B COMPLEX
MULTIVITS-MIN/ FA/ LYCOPENE/ LUT
FOLIC ACID/ VITAMIN B COMP W-C
BETA-CAROTENE(A) W-C & E/MIN
VIT A,C & E/ LUTEIN/ MINERALS
MULTIVAMIN/ FA/ ZINC ASCORBATE
PEDIATRIC MULTIVIT #22/ FA/ ZINC
MULTIVITAMIN/ ZINC GLUCONATE
PEDIATRIC MULTIVIT #32/ FA/ ZINC
PEDI MULTIVIT #40/ PHYTONADIONE
MULTIVITS & MINS/ FA/ COENZYME Q10
MULTIVITS & MINS/ FA/ COENZYME Q10

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

Example Brand
DAILY VITE OR TAB-A-VITE
THEREMS-M
THEREMS
CEROVITE ADVANCED FORMULA
CEROVITE SENIOR
VITAMIN B COMPLEX
CERTAVITE SENIOR-ANTIOXIDANT
NEPHRO-VITE
PROSIGHT
OCUVITE WITH LUTEIN
SOURCECF
SOURCECF
SOURCECF
AKEDAMINS
AQUADEKS
AQUADEKS
AQUADEKS
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Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is this an OHP-funded diagnosis?

Yes: Go to #3

No: Pass to RPh; Deny (not
covered by OHP)

3. Does the patient have a documented nutrient deficiency
OR
Does the patient have an increased nutritional need resulting
from severe trauma (e.g. severe burn, major bone fracture,
etc.)
OR
Does the patient have a diagnosis resulting in malabsorption
(e.g. Crohns disease, Cystic Fibrosis, bowel resection or
removal, short gut syndrome, gastric bypass, renal dialysis,
dysphagia, achalasia, etc.)
OR
Does the patient have a diagnosis that requires increased
vitamin or mineral intake?

Yes: Approve up to 1 year

No: Pass to RPh; Deny for
medical appropriateness.

P&T / DUR Action:
Implementation:

3/16 (MH/KK); 3/14 (MH/KK)
4/1/2014

Authors: Ketchum/Herink/Kempton‐Hein/Carroll
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Appendix 2: All multivitamins in HIC3 = C6Z, C6I and C6G
HIC3
C6B
C6B
C6G
C6H
C6I
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6G
C6I
C6I
C6I
C6I

GSN
002064
047608
048094
067025
061112
002523
002532
022707
039744
058801
064732
066852
068035
045263
059252
061804
063200
063575
065035
068247
068314
073170
002242
002246
002247
002248
002250
002251
002253
064191
064653
067887
069227
069237
073816
060165
062498
062518
063995

Generic Name
VITAMIN B COMPLEX
FOLIC ACID/VITAMIN B COMP W-C
MULTIVITAMIN W-MINERALS/LUTEIN
PEDI MULTIVIT #22/VIT D3/VIT K
VIT A,C & E/LUTEIN/MINERALS
MULTIVITAMINS,THERAPEUTIC
MULTIVITAMIN
BETA-CAROTENE(A) W-C & E/MIN
MULTIVITS,TH W-FE,OTHER MIN
MULTIVIT-MIN/FA/LYCOPENE/LUT
MULTIVITAMIN/IRON/FOLIC ACID
MULTIVITS&MINS/FA/COENZYME Q10
MULTIVITS&MINS/FA/COENZYME Q10
MULTIVIT, MIN CMB#20/IRON/FA
FA/MU-VITS-MIN TH/LYCOPENE/LUT
MULTIVIT, IRON, MIN #5, FA
MV, MIN CMB #6/FA/LUT/LYCO/Q10
OM-3/DHA/EPA/B12/FA/B6/PHYTOST
MV,MIN #10/FA/D3/ALIP ACID/LUT
M-TETRAHYROFOLATE/NIACIN/CU/ZN
FOLIC ACID/MULTIVIT-MINERALS
LMEFOLATE/B3/COPP/ZN/SEL/CHROM
IRON/VITAMIN B COMP W-C
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
FOLIC ACID/MULTIVIT-MIN/LUTEIN
MV, MIN CMB#16/FA/LUTEIN/LYCOP
FOLIC ACID/MULTIVIT-MIN/LUTEIN
B1/B2/B3/B5/B6/IRON/METH/CHOLN
MV, MIN #36/IRON,CARBONYL/FA
B1,B2,B3,B6,B12/DEXPAN/ZN/MANG
VIT C/VITE AC/LUT/COPPER/ZNOX
VIT A/VIT C/VIT E/ZINC/COPPER
MULTIVIT W-MN/FA/LYCOP/LUT/ALA
VIT C/VIT E/LUTEIN/MIN/OMEGA-3

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

FormDesc
CAPSULE
TABLET
TABLET
TAB CHEW
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TAB CHEW
CAPSULE
TABLET
TABLET
TABLET
TABLET
CAPSULE
TABLET
TABLET
TAB CHEW
TABLET
TABLET
ELIXIR
LIQUID
TABLET
CAPSULE
ELIXIR
TABLET
TAB CHEW
TABLET
TAB CHEW
LIQUID
TABLET
ELIXIR
CAPSULE
CAPSULE
TABLET
CAPSULE

PDL CMSTapeFlag
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
28

NDCCount
9
5
44
1
14
9
101
15
2
36
45
1
1
1
2
1
1
1
1
1
30
1
2
1
3
19
3
2
5
1
1
1
2
2
1
2
5
1
1
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C6I
C6I
C6I
C6I
C6I
C6I
C6I
C6I
C6I
C6I
C6I
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z

066656
067715
068363
069474
070984
071924
073059
073140
073275
073893
073955
001829
002460
002464
002470
002472
002477
002482
002485
002487
002488
002489
002490
002492
002493
002494
002503
002508
002510
002511
002512
002514
002515
002516
002518
002522
002524
002530
002533

VIT A/VIT C/VIT E/ZINC/COPPER
ANTIOX#10/OM3/DHA/EPA/LUT/ZEAX
ANTIOX #11/OM3/DHA/EPA/LUT/ZEA
ANTIOX#12/OM3/DHA/EPA/LUT/ZEAN
ANTIOX#13/MIN/FA/LUTEIN/ZEAXAN
VIT A/VIT C/VIT E/ZINC/COPPER
VIT A/VIT C/VIT E/SELENIUM YST
FA/VIT C/E/ZINC/COPPER/LUT/ZEA
FA/VIT C/E/ZINC/COPPER/LUT/ZEA
A/C/E/ZINC OX/CUPRIC OX/LUTEIN
FA/VIT C/E/ZINC/COPPER/LUT/ZEA
AMINO ACIDS/MV,FE,OTHER MIN
VITAMINS A AND D
B COMPLEX WITH VITAMIN C
B COMPLEX WITH VITAMIN C
B COMPLEX WITH VITAMIN C
MULTIVITS,STRESS FORMULA/ZINC
MULTIVITS,STRESS FORMULA
MULTIVITS,TH W-FE,OTHER MIN
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN W/IRON, MINERALS
MULTIVITAMIN W/IRON, MINERALS
MULTIVITS,TH W-CA,FE,OTH MIN
MULTIVIT WITH CALCIUM,IRON,MIN
MULTIVIT WITH CALCIUM,IRON,MIN
MULTIVITS W-IRON,HEMATINIC
MULTIVITAMINS WITH IRON
MULTIVITAMINS,THER W-MINERALS
MULTIVITAMINS,THER W-MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMIN WITH MINERALS
MULTIVITAMINS,THERAPEUTIC
MULTIVITAMIN
MULTIVITAMIN
MULTIVITAMIN

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

TABLET
CAPSULE
CAPSULE
COMBO. PKG
TABLET ER
TABLET DR
TABLET
CAPSULE
CAPSULE
TABLET
CAPSULE
TABLET
CAPSULE
CAPSULE
TABLET
TABLET ER
TABLET
TABLET
TABLET
CAPSULE
ELIXIR
TABLET
TABLET ER
TABLET
TABLET
COMBO. PKG
TABLET
TABLET
CAPSULE
TABLET
CAPSULE
LIQUID
SYRUP
TABLET
TABLET ER
LIQUID
CAPSULE
LIQUID
TAB CHEW

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
29

3
1
1
1
1
1
1
1
1
2
1
1
10
7
34
1
19
17
5
2
1
13
3
5
12
1
8
46
4
8
2
3
1
45
3
1
2
4
5
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C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z

006381
006382
012063
014142
017103
019167
021902
023723
023800
024671
030824
034648
039739
039740
039746
039747
039748
039750
044590
046562
047971
048133
048782
049255
049257
049962
050890
050900
050919
053093
053300
053572
053650
057794
058134
058276
058285
058289
058653

LECITHIN/PYRIDOXINE/KELP
LECITHIN/PYRIDOXINE/KELP
MULTIVITAMIN
VITAMIN B COMP W-C/ZINC
MULTIVITAMIN W-MINERALS/HERBS
BETA-CAROTENE(A) W-C & E/MIN
MULTIVITAMIN W/IRON, MINERALS
IRON/LYSINE/VIT B COMP/FA
FE GLUCONATE/VIT B COMP/FA/ZN
AMINO ACIDS/MV,TH W-FE,MN
MULTIVITAMIN W-MINERALS/GIN
CALCIUM/VIT B12/FA/PYRIDOXINE
MULTIVITS,THERAP W-FE,HEMATIN
MULTIVITS,THERAP W-FE,HEMATIN
MULTIVITAMIN W/IRON, MINERALS
MULTIVIT,THER IRON,CA,FA & MIN
MULTIVIT WITH CALCIUM,IRON,MIN
MULTIVITS W-IRON,HEMATINIC
MV/GNK/S.GINSENG/GRP/KLP
MULTIVITS W-FE,OTHER MIN/LUT
FOLIC ACID/NIACINAMIDE/ZINC
MV/GNK BI EX/K.GINSG
FOLIC ACID/MV,FE,OTHER MIN
MULTIVITAMIN W/IRON, MINERALS
BIOFLAVONOIDS/MV,FE,OTHER MIN
AMINO AC/FA/MV-MN/DIETARY 3
CAL/MAG/B COMP/VIT D3/HRB61
MV/DIETARY 4/DNA/RNA
BCOMP&C/ST.JHN WRT/S.GINSG/KGN
MULTIVITS,TH W-FE,OTHER MIN
FE FUMARATE/FA/VIT BCOMP&C
MV,FE,OTHER MIN/GR TEA LFXT
FOLIC ACID/MULTIVIT-MINERALS
FOLIC ACID/MV,FE,OTHER MIN
MULTIVIT WITH CALCIUM,IRON,MIN
ALPHA LIPOIC ACID/FA/MV-MN/LUT
FOLIC ACID/MULTIVIT-MIN/LUTEIN
FOLIC ACID/MULTIVIT-MIN/LUTEIN
MV,FE,OTHER MIN/GR TEA LFXT

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

CAPSULE
TABLET
COMBO. PKG
TABLET
TABLET
CAPSULE
TAB CHEW
LIQUID
LIQUID
LIQUID
CAPSULE
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
COMBO. PKG
COMBO. PKG
CAPSULE
TABLET
CAPSULE
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
COMBO. PKG
COMBO. PKG
COMBO. PKG
TABLET

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
30

3
6
2
1
8
2
1
1
1
2
1
1
1
2
1
19
9
14
1
10
1
9
1
1
1
1
1
1
2
1
1
3
13
8
7
1
1
1
1
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C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z

059184
059312
059577
059663
059784
060168
061454
061763
062002
062003
062047
062722
062980
062991
063259
063270
063288
063385
063851
063893
063897
063914
063961
064457
064478
064479
064545
065118
065178
065576
065735
065983
065992
066148
066186
066214
066217
066252
066267

FOLIC ACID/MV,FE,OTHER MIN
B2/VIT A,C & E/LUT/ZEAXANTH/MN
FOLIC ACID/MULTIVIT-MIN/LUTEIN
MULTIVIT-MIN/FA/LYCOPENE/LUT
FOLIC ACID/MV,FE,OTHER MIN/LUT
FA/MV,CA,IRON,MIN/LYCOPENE/LUT
MULTIVIT, IRON, MIN #4, FA
MULTIVITS-MINERALS/FA/LYCOPENE
MV, MIN, CA, IRON& AMINO ACIDS
MV, MIN, CA, IRON& AMINO ACIDS
MULTIVIT-MIN/FA/LUTEIN/ZEAXANT
MULTIVIT, IRON, MIN #7, FA
MULTIVITS-MINERALS/FA/LYCOPENE
MV,IRON,MIN/FA/UBIDEC/LYC/LUT
MULTIVIT,CA,IRON,MIN/FA/HRB145
MV,IRON,MIN/FA/INOS/CHOL/PABA
MULTIVIT,CA,IRON,MIN/FA/HRB146
MULTIVITAMINS WITH MIN NO.7/FA
MV,CA,IRON,MIN/FA/PHYTOSTEROL
MV,CA,IRON,MN/FA/LUT/LYC/HB153
MV,CA,IRON,MN/FA/CHOL/INO/PABA
MULTIVITS-MIN/FA/DIETARY NO 19
MULTIVIT-MIN/CAL/BIOTIN/D3/FA
MV,CA,MIN/IRON/FA/LYC/LUT/PHYT
CA COMB NO.1/VIT D3/B-6/FA/B12
CA COMB NO.1/D3/B-6/FA/B12/AV
MV,CA,MIN/IRON FUM/FA/LYCO/LUT
MULTIVITS,CA,MINERALS/IRON/FA
MV,MINERALS/FA/LYCOPENE/GINKGO
MULTIVIT&MIN/IRON FUM/FOLIC AC
MULTIVIT, MIN NO.21/FOLIC ACID
MULTIVITS-MIN/IRON/FA/GINSENG
MULTIVITS,CA,MIN/IRON/FA/LYCOP
MULTIVITAMINS-MIN/FA/GINKGO
MULTIVITS,CA,MINERALS/IRON/FA
MULTIVITS,CA,MINERALS/IRON/FA
MULTIVITS W-MIN/FERROUS GLUC
MULTIVIT, CALC, MIN/FOLIC ACID
MULTIVIT/FOLIC ACID/ZINC/VIT C
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TAB CHEW
TABLET ER
TABLET
TABLET
TABLET
TABLET
TAB CHEW
CAPSULE
CAPSULE
CAPSULE
TABLET DR
TAB CHEW
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
TABLET
CAPSULE
CAPSULE
CAPSULE
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET DR
TABLET
TABLET
TABLET
TABLET
TABLET
LIQUID
TABLET
CAPSULE

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
31

3
2
2
2
3
9
1
1
1
1
2
1
6
1
3
2
2
2
6
1
1
1
1
2
2
2
17
8
4
2
2
4
8
6
1
2
6
1
1
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C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z

066366
066494
066514
066556
066735
066842
066909
066915
066948
066985
067026
067104
067125
067468
067526
067537
067538
067540
067552
067853
067982
068235
068366
068370
068550
068668
068673
068858
069033
069034
069173
069205
069214
069220
069221
069292
069372
069635
069679

VIT A/BETA-CAROT/D2/E/SELENIUM
FOLIC ACID/MULTIVIT-MIN/LUTEIN
MULTIVIT-MIN/FA/LYCOPENE/LUT
MV-MN/IRON/FA/LUT/LYC/HERB#175
MULTIVIT &MINERALS/FERROUS FUM
MV, MIN CMB#24/IRON PS CMP/FA
MV W-CA/IRON/FA/LUTEIN/HRB#179
MV-MN/FA/LYCOPENE/LUT/HB#178
MULTIVIT-MIN/FE FUM/FA/VIT K
MV-MN/FA/COQ10/LYCOPENE/LUTEIN
MV,CA,MIN/IRON/FA/EGCG/CAFFEIN
B&C/FA/ZINC/COPPER OXIDE/VIT E
MULTIVITS-MIN/IRON/FA/LUTEIN
MULTIVITS,CA,MINERALS/IRON/FA
MULTIVIT&MIN/FA/LYCOPENE/BORON
VITB&C/IRON FUM/FA/VIT E/AA#16
MV-MN/FE PICOLIN/FA/CAL/D3/AA
MULTIVITS,CA,MINERALS/IRON/FA
VIT B COMP & C/CALCIUM CARB
OM-3/DHA/EPA/D3/B12/FA/B-6/PHY
MV, MIN CMB#9/FA/SAW PALMET XT
MULTIVIT,CA,MINS/FA/BIOFLAV#4
MV,MINERALS/FA/LYCOPENE/GINKGO
MULTIVITS,CA,MINERALS/IRON/FA
MV-MIN/FA/D3/OM-3/DHA/EPA/FISH
MULTIVITAMIN/FOLIC ACID/DHA
MV,CA,MIN/IRON/FA/GUARANA/CAFF
MV,FE/FA/D3/OM-3/DHA/EPA/FISH
MULTIVITS-MINERALS/FA/LYCOPENE
MULTIVIT-MIN/FA/LYCOPENE/LUT
MV,CA,MIN/IRON GLUC/FA/BIOTIN
MULTIVIT, CA, MIN/FA/SOY ISOFL
MV,CA,MIN/IRON/FA/LUTEIN
MV,CA,MIN/IRON/FA/GUARANA/CAFF
MULTIVITS,CA,MINERALS/IRON/FA
MULTIVITAMIN WITH FOLIC ACID
MULTIVIT&MIN/IRON FUM/FOLIC AC
FOLIC ACID/MULTIVIT-MIN/LUTEIN
MULTIVIT-MIN/FA/CA CARB/VIT K
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TABLET
TABLET
TABLET
CAPSULE
LIQUID
TABLET
TABLET
TABLET
CAPSULE
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
TABLET
COMBO. PKG
TABLET
TABLET
CAPSULE
TAB CHEW
TABLET
CAPSULE
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TAB CHEW
TABLET

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
32

1
2
13
1
2
1
4
5
1
1
1
1
8
3
1
1
2
11
1
2
1
1
2
3
2
2
2
2
9
9
1
1
1
3
1
8
2
1
3
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C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z
C6Z

069904
069927
070020
070085
070086
070189
070275
070276
070441
070442
070452
070594
070790
071094
071297
071298
071481
071588
071973
072250
072324
072420
072556
072614
072890
072942
073355
073399
074027
074255
074399
074503
074516
074517
074601
074639

MULTIVITAMIN/FERROUS GLUCONATE
IRON FUM/FA/B COMPLEX & C/MIN
MV-MN/IRON/FA/VIT K/K.GINSENG
MV,IRON,MIN/FA/DIETARY CMB.24
MV/K/O3/D3/MAG/C/ALA/GRN T/CHR
MULTIVITS W-MIN/FERROUS GLUC
MULTIVITS-MIN/FA/K/LYCOPENE
MV-MN/IRON/FA/CA CARB/VIT K
MV-MN/FE/FA/K/D3/CHOL/DHA/FISH
MULTIVIT-MIN/FOLIC ACID/VIT K
MV-MN/IRON/FA/K/GREEN TEA XT
MV,CA,MIN/IRON FUM/FA/VIT K
MULTIVIT-MIN/FOLIC ACID/VIT K
MULTIVIT-MIN/GLUTATHIONE/CYST
MV,CA,MIN/IRON FUM/FA/VIT K
MULTIVIT-MIN/FA/LYCOPENE/LUT
MULTIVIT-MIN/FA/LUTEIN/ZEAXANT
MV-MIN/IRON FUM/FA/K/LYCO/LUTN
MULTIVITAMIN NO.44/VIT D3/K
MV-MIN/MFOLAT/COQ10/DIET NO.26
MV,IRON,MIN/FOLIC ACID/BIOTIN
MV-MIN/MFOL/COQ10/DHA/EPA/#27
MULTIVIT-MIN/FOLIC ACID/BIOTIN
IRON,CARBONYL/FA/MULTIVIT-MIN
A/C/E/ZINC/SOD SELENATE/COPPER
MV-MN/FA/INOSI/CHOLINE/BIOFLAV
MULTIVIT-MIN/FA/GUARANA/CAFF
MV-MN/FA/VIT K/LYCOP/LUT/COQ10
MULTIVIT-MINERALS/FA/CAFFEINE
MULTIVIT & MIN NO.49/IRON/FA
MV-MN/FA/VIT K/LYCOP/LUT/ZEAXA
MV,IRON,MIN/FOLIC ACID/BIOTIN
MULTIVIT-MIN/FA/HERBAL NO.245
MULTIVIT/IRON/FA/K/HERB NO.244
MULTIVITAMIN/FERROUS SULFATE
MV. MIN CMB#50/IRON,CARB/FA
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LIQUID
TABLET
TABLET
TABLET
COMBO. PKG
LIQUID
TABLET
TABLET
COMBO. PKG
TABLET
TABLET
TABLET
TABLET
TABLET
TAB CHEW
TABLET
TABLET
TABLET
CAPSULE
CAPSULE
CAPSULE
CAPSULE
TABLET
TAB CHEW
TABLET
CAPSULE
TABLET EFF
CAPSULE
TAB CHEW
LIQUID
TABLET
TABLET
TAB CHEW
TABLET
TABLET
TABLET

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

33

2
1
2
2
1
1
2
1
1
1
1
1
2
1
1
2
1
1
1
1
1
1
1
1
2
1
4
1
1
1
1
2
1
1
1
1
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Appendix 3: FDA and OHA Approved Indications for Multivitamin Use
Diagnoses
Kwashiorkor
Nutritional marasmus
Other severe protein calorie malnutrition
Other and unspecified protein calorie malnutrition
Vitamin A Deficiency
Vitamin B
Deficiency of b complex components
Vitamin C
Vitamin D
Deficiency of Vitamin K
Deficiency of other vitamins
Unspecified vitamin deficiency
Other diagnosis
Celiac Disease
Osteoporosis
Achalasia and cardiospasm
Sicca Syndrome
Dysphagia
Renal dialysis status
Cystic fibrosis
Regional enteritis

579.0
733.0
530.0
710.2
787.2
V45.11
277.0
555

Other and unspecified postsurgical nonabsorption

579.3

Alcohol Dependence
Minerals
Hypocalcemia
Disorders of magnesium metabolism
Disorders of phosphorus metabolism
Hypopotassemia
Trauma
Burn of face head and neck unspecified degree
Burn of trunk to unspecified degree
Burn of upper limb except wrist and hand unspecified degree

303

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

ICD9 codes
260
261
262
263
264
265
266
267
268
269.0
269.1
269.2

275.41
275.2
275.3
276.8
941.0
942.0
943.0
34
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Burn of wrists and hands unspecified degree
Burn of lower limbs unspecified degree
Burns of multiple specified sites
Burn unspecified site
Burn with epidermal loss due to burn (second degree) unspecified site

944.0
945.0
946
949
949.2

Full thickness skin loss due to burn (third degree nos) unspecified site

949.3

Fracture
Fracture of unspecified bones
Fracture of unspecified bone closed
Fracture of unspecified bone open
Procedures
High gastric bypass
Incision, excision, and anastomosis of intestine

Authors: Ketchum/Herink/Kempton‐Hein/Carroll

829
829.0
829.1
44.31
45
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Oregon State University, 500 Summer Street NE, E35
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Phone 503-947-5220 | Fax 503-947-1119

Policy Evaluation: Biologics for RA, Psoriasis, or Crohn’s Disease
Research Questions:
• What proportion of biologic claims were for preferred drugs, both before and after the prior authorization (PA) was implemented?
• What diagnoses are associated with specific biologic drugs?
• What proportion of new patients on biologics had evidence of previous conventional therapy since implementation of the clinical PA in February 2013
and compared to before the PA?
• Is there evidence of interruption of therapy or an unintended increase in all cause hospitalizations or emergency department (ED) visits after the PA
policy?
Conclusions:
• Overall, there was an increased trend in the number of patients using a biologic prior to the PA policy and a decreased trend after implementation of the
PA policy. Most pharmacy claims (79%) before and after policy implementation were for the preferred products adalimumab and etanercept, which is a
function of the preferred drug list (PDL).
• Most patients had an indication that was approved by the U.S. Food and Drug Administration (FDA) and funded by OHP (77.6% prior to PA
implementation and 76.6% after PA implementation). The most common indications associated with pharmacy claims were rheumatoid arthritis,
Crohn’s disease, and chronic plaque psoriasis. Common indications associated with medical claims were rheumatoid arthritis, Crohn’s disease, and
multiple sclerosis. In patients with no associated diagnoses, most had antineoplastic immunotherapy, malignant neoplasm, or lymphoma with a medical
claim.
• Use of disease‐modifying antirheumatic drug (DMARD) therapy prior to a pharmacy claim for a biologic was low, with similar rates before (45%) and
after (47%) policy implementation. A limitation of this assessment is the lack of PA for preferred products, which make up the majority of pharmacy
claims. Even fewer patients (13%) with medical claims had evidence of prior DMARD therapy, as medical claims have not required a PA up to this point.
• There was insufficient evidence in patients without PA requests that delay or interruption of biologic therapy was related to hospitalization or ED visits;
however, this evaluation was not designed to determine an association with certainty.
• The overall small number of claims for biologics makes it difficult to draw strong conclusions from the data.
Recommandations:
• Continue to PA non‐preferred biologics. Expand current PA to medical claims for biologic agents with auto‐approval for cancer and multiple sclerosis
indications.
• Require a PA on preferred biologics to promote the appropriate use of DMARD therapy prior to biologic therapy.
• A re‐evaluation of the evidence for biologic agents will be performed to inform PDL status after the biologics class update is completed by the OHSU
Drug Effectiveness Review Project (DERP) in June 2016.
Author: Megan Herink, PharmD
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Background:
The use of biologic agents for treatment of Rheumatoid Arthritis (RA), Crohn’s disease, and Psoriasis is rapidly expanding.1‐3 Biologics work by selectively
inhibiting the inflammatory pathways and are used in the treatment of a variety of immunologic and inflammatory diseases. Due to the complex pathogenesis of
inflammatory diseases, agents from several classes of medications are used to control and maintain the symptoms. While literature strongly supports biologics
for treating inflammatory diseases, the high cost and adverse effects of these agents are major concerns. There is not yet a standardized guide for medication
selection and the choice of initial biologic therapy is largely based on prescriber preference.1,4
The OHP implemented PA criteria for the first time only for the use of non‐preferred biologics for pharmacy claims on February 21, 2013 (Appendix 1). Medical
claims do not currently require PA. The goal of the policy is to 1) limit the use of non‐preferred biologics to indications where there was evidence to support
efficacy, 2) limit use of these agents to patients who are intolerant to preferred nonbiologic DMARD therapy, and 3) promote use of high value biologics. Prior to
the policy update in 2013, non‐preferred products required PA to ensure use was for a funded condition. This policy added a step therapy requirement of failure
or contraindication to the first‐line DMARD therapy before use of a non‐preferred biologic agent because there was evidence of off‐label use in the OHP
population and most patients did not utilize DMARD therapy before initiating a biologic5. Step therapy with a DMARD is supported by clinical guidelines and
clinical trials. 5 Currently, only non‐preferred products on the preferred drug list (PDL) require PA while the two preferred agents (adalimumab and etanercept)
are available without restriction. Table 1 lists the currently available biologic agents.
Drug policies have not been formally evaluated for efficacy or unintended harm and published in the medical literature. Thirty‐two state Medicaid programs
require PA for one or more biologic agent but there is wide variation in specific clinical criteria which makes it difficult to evaluate the impact of PAs on
utilization, patient outcomes and cost.1
Table 1: FDA‐approved Biologics and Supported Indications.
Generic
Abatacept

Brand

Pharmacologic Category

Orencia

®

®

Indication

Route

Monoclonal antibody

RA, juvenile RA, juvenile idiopathic arthritis

Subcutaneous
Intravenous

TNF‐Inhibitors

RA, psoriatic arthritis, ankylosing spondylitis, juvenile idiopathic arthritis, CD,
plaque psoriasis, UC, hiddradenitis suppurativa

Subcutaneous

Adalimumab

Humira

Anakinra

Kineret®

IL‐1 blockers

RA, neonatal‐onset multisystem inflammatory disease

Subcutaneous

Apremilast

Otezla®

PDE4‐Inhibitor

Psoriatic arthritis, plaque psoriasis

Oral

Certolizumab

Cimzia®

TNF‐Inhibitors

RA, CD, psoriatic arthritis, ankylosing spondylitis

Subcutaneous
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Etanercept

Enbrel

TNF‐Inhibitors

RA, psoriatic arthritis, ankylosing spondylitis, juvenile idiopathic arthritis, plaque
psoriasis

Golimumab

Simponi®

TNF‐Inhibitors

RA, psoriatic arthritis, ankylosing spondylitis, UC

Subcutaneous
Intravenous

Infliximab

Remicade®

TNF‐Inhibitors

RA, CD, psoriatic arthritis, ankylosing spondylitis, UC, plaque psoriasis

Intravenous

Natalizumab

Tysabri®

monoclonal antibody

CD, Multiple sclerosis,

Intravenous

monoclonal antibody

RA, CLL, Wegnener granulomatosis, Microscopic polyangitis, non‐Hodgkin
lymphoma

Intravenous

monoclonal antibody

Plaque psoriasis

Subcutaneous

®

®

Rituximab

Rituxan

Secukinumab

Cosentyx®

Subcutaneous

Tocilizumab

Actemra

monoclonal antibody

RA, juvenile idiopathic arthritis

Subcutaneous
Intravenous

Tofacitinib

Xeljanz®

JAK Inhibitor

RA

Oral

Ustekinumab

Stelara®

IL‐inhibitor

Plaque psoriasis, psoriatic arthritis

Subcutaneous

Vedolizumab

Entyvio®

monoclonal antibody

CD, UC

Intravenous

®

Abbreviations: CD = Crohn’s Disease; CLL= chronic lymphocytic leukemia; IL = interleukin; JAK = Janus Kinase Inhibitor; RA = rheumatoid arthritis; TNF = tumor necrosis
factor; UC=ulcerative colitis.

Therapy for rheumatoid arthritis includes symptom relief with nonsteroidal anti‐inflammatory drugs, corticosteroids and other treatments for pain. Oral
DMARDs are recommended as first‐line therapy (methotrexate, leflunomide, sulfasalazine, etc.). Maximal efficacy of DMARD therapy will not be seen before 6
months in many patients.6 The American College of Rheumatology (ACR) 2015 guidelines (for early rheumatoid arthritis <6months), recommends monotherapy
(methotrexate is preferred, but may also be leflunomide, sulfasalazine, hydroxychloroquine) initially, then biologics with or without MTX.7 For established
rheumatoid arthritis (>6 months), ACR recommends biologics if disease activity is moderate or high after initial DMARD monotherapy or combination therapy.
Under the OHP PA policy, use of biologics can be approved if a patient completed a trial that resulted in an inadequate response to DMARDs for 6 months or
longer or if the patient has an intolerance or contraindication to conventional therapy. There is no evidence of any conclusive difference in disease activity
between biologic agents in the treatment of RA; although there is high quality evidence for the use of TNF inhibitors, abatacept and tocilizumab. Tofacitinib may
be considered if treatment with biologic DMARDs fails.
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Therapies for chronic plaque psoriasis include high potency topical corticosteroids, systemic therapy (cyclosporine, methotrexate, acitretin), phototherapy and
biologic agents. The American Academy of Dermatology (2009) Guideline recommends that corticosteroids, vitamin D analogues or systemic agents
(methotrexate and cyclosporin) are tried as first line therapy and biologic agents to be considered if the first line therapy failed.8 OHP PA policy is consistent with
the AAD guidelines which recommend the use of biologics after the standard therapy of high‐potency topical corticosteroids and systemic agents (cyclosporine,
methotrexate, or acitretin) have failed.
Psoriatic arthritis (PsA) is an inflammatory arthritis. The goal of therapy is to suppress joint, tendon and entheseal inflammation and to improve skin condition..
Scottish Intercollegiate Guidelines Network guidelines (2010) recommend use of NSAIDs for short‐term relief and DMARDs (sulfasalazine, leflunomide,
methotrexate, cyclosporine) as the first line therapy for 3 months.9 If 3 months therapy with DMARDs does not improve the symptoms or if the medications are
not well tolerated, then biologic agents should be considered. OHP PA criteria is consistent with SIGN guideline recommendations. There is evidence of no
difference in efficacy between adalimumab, etanercept and infliximab for the treatment of PsA.
Ankylosing spondylitis is a chronic inflammatory arthritis with involvement of the spine and sacroiliac joint. Therapies include TNF inhibitors and NSAIDs. NSAIDs
are considered first‐line drug treatment for pain and stiffness. Biologic agents are recommended for patients with persistently high disease activity despite
conventional therapy.10 Evidence suggests similar efficacy between adalimumab, etanercept and infliximab.11 The National Institute for Clinical Excellence (2008)
recommends that at least two NSAIDs should be tried first, and then biologic agents should be considered.12 Recent ACR guidelines defines that a lack of
response or intolerance to at least 2 different NSAIDs over 1 month, or incomplete responses to at least 2 different NSAIDs over 2 months, would be adequate
trials with which to judge a NSAID response.13
Crohn’s disease is a type of inflammatory bowel disease characterized by chronic full‐thickness inflammation that can occur anywhere in the gastrointestinal
tract, but most often the small bowel and colon.3 Approved biologics are infliximab, adalimumab, natalizumab, and vedolizumab. Clinical practice guidelines for
Crohn’s disease recommend taking into account the disease location, severity, complications, and extraintestinal manifestations when choosing a treatment
strategy. 3 Treatment is largely directed at symptom relief rather than cure, and active treatment of acute disease (inducing remission) should be distinguished
from preventing relapse (maintaining remission). 15 Some experts believe that patients have better long‐term outcomes taking immunomodulators and biologics
early (“top‐down therapy”), as opposed to taking them after prolonged steroid use (“step‐up therapy”) and there is controversy over which method is more
effective and currently the step‐up strategy remains standard of care. Order of medications from top down is biologics, immunomodulators, corticosteroids, and
aminosalicylates. 3 A recent randomized controlled trial compared conventional step therapy to early combined immunosuppression therapy with a TNF inhibitor
(top‐down therapy) and found no significant benefit in remission rates compared to conventional therapy with a lower rate of major adverse outcomes.14 The
American Gastroenterological Association strongly recommends induction with an anti‐TNF drug in patients who have moderately severe CD despite standard
therapies, and to maintain corticosteroid or anti‐TNF induced remission.16 NICE guidelines recommend TNF‐alpha inhibitors for induction, but only after
conventional therapy steroids, azathioprine or mercaptopurine, and should only be used for maintenance if there is clear evidence of active disease.15
Ulcerative Colitis (UC) is an inflammatory bowel disease and presents as a shallow, continuous inflammation of the colon.17 Treatment for ulcerative colitis aims
to relieve symptoms during a flare‐up and then to maintain remission.18 Infliximab is recommended by the NICE guidelines as an induction option for acute
exacerbations of severely active UC only in patients in whom cyclosporine is contraindicated or clinically inappropriate.19 The American College of
Gastroenterology (ACG) and the NICE Guidelines recommend the use of biologic agents (infliximab, adalimumab and golimumab) as options for treating
moderately to severely active ulcerative colitis in adults whose disease has responded inadequately to conventional therapy including corticosteroids and
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mercaptopurine or azathioprine, or who cannot tolerate, or have medical contraindications for, such therapies.17,18 In a recent update, the NICE also
recommends vedolizumab.20 Continuation of these agents is only recommended if there is clear evidence of response. 17,18 OHP PA policy is consistent with
guideline recommendations, as under their policy, biologic agents are approved for up to 1 year if the patient had a trial resulting in inadequate response to
conventional therapy, or has an intolerance or contraindication to conventional therapy.
Possible adverse effects of biologics include increased risk for lymphomas, cervical cancer, or other cancers, as well as increases risk for infections such as
tuberculosis or other serious infections. Infusion and injection‐site reactions, increased risk for bone fractures, and decreased height and weight in children, have
also been associated with use of biologics. The long‐term safety of these treatments remains unknown.3
The goal of this policy evaluation is to determine the impact of the PA on promoting use of high‐value, preferred biologic agents and limiting use of non‐
preferred agents for supported indications in patients unable to use preferred products.
Methods:
Unique patients with a paid FFS pharmacy claim or paid FFS medical claim for any biologic (Appendix 2) from February 2011 through February 2015 were
counted by month and plotted in Figure 1.
A pre‐ and post‐ observational cohort was constructed to evaluate the policy. Patients were included if they were newly started on any biologic. FFS pharmacy
claims were identified by NDC (Appendix 2). FFS medical claims were identified by procedure codes (Appendix 3).
The first biologic claim in the study period with no other biologic claim in the 100 days prior (including coordinated care organization claims) is referred to as the
“index claim.” Patients with a paid index claim from February 2011 through January 2013 were defined as the control group; patients with a paid or denied index
claim from March 2013 through February 2015 were defined as the study group. Denied pharmacy claims had EOB code 1056 or 1059 on the claim which
indicated that PA was required when EOB code 2017 (“patient enrolled in managed care organization”) was not simultaneously present. Each group was further
sub‐divided into the type of claim that marked the index event: paid pharmacy; denied pharmacy; or paid medical.
Patients from both groups were excluded if they had less than 75% eligible days during the 12 months prior to the index claim. Patients with Medicare Part D
coverage (BMM, BMD, MED and MND benefit packages) were also excluded. These exclusions were made to minimize missing claim data for patients.
In addition to basic demographics, the presence of a DMARD claim in the year prior to the index claim was flagged. “Year prior” includes the year prior to, and
including, the index date. DMARD drugs and codes are defined in Appendix 4.
Patients were categorized by generic drug name of their index event and by the presence of diagnostic codes in the year prior to their index claim. Patients were
grouped into mutually‐exclusive diagnostic categories: 1) FDA‐approved and OHP‐funded; 2) off‐label and OHP‐funded; 3) unfunded condition; and 4) none of
the above.
Patients whose index event was a denied pharmacy claim were categorized by final PA disposition: No PA Requested, PA Requested ‐ Approved and PA
Requested ‐ Denied. These patients were categorized as to whether they were hospitalized or had an ED encounter for any reason on the day of the index claim
or 90 days thereafter.
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Patient profiles were reviewed for the following subgroups: 1) patients with a paid pharmacy claim for a non‐preferred agent (n=3); 2) patients with an unfunded
diagnosis or no diagnosis (n=34) for both pharmacy and medical claims; and 3) patients with no PA requested following a denied pharmacy claim (n=8).

Results:
Overall, there was very low use of biologics by FFS OHP patients (<10 patients per PMPM x 10,000). The trend for unique patient biologic use per month, per FFS
members x 10,000, before and after the PA was implemented for pharmacy claims, is shown in Figure 1. There was an increased trend in the number of patients
using a biologic prior to the PA policy and a decrease trend after implementation of the PA policy. The medical claim trend is flat except for a brief period in
2012. Overall, there was consistently more pharmacy claims than medical claims for biologics.
Figure 1: unique patient count per month per FFS members x 10,000.
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From February 2011 through February 2015, 113 non‐Medicare patients with new‐start FFS paid or denied pharmacy claims for biologics, were eligible for the
study. An additional 306 patients were eligible with new‐start FFS medical claims. Table 2a and 2b contains demographic information for study participants with
pharmacy claims and medical claims, respectively. The majority of patients with pharmacy claims were adults, white and female. Prior DMARD use occurred in
less than half the patients, both before and after implementation of the PA, with no difference between the study (46.9%) and control (44.9%) groups. In the
medical claim group, there was a greater distribution in age of patients after PA implementation, with more pediatric patients included. Patient demographics
for medical claims was similar, as most patients were adults, white and female. However, only 12.9% of patients in the medical claim group had evidence of prior
DMARD therapy.
Table 2a: Demographics; Pharmacy Claims.
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Control Group
All
Index Events
49

N=
Mean age (years)
<6
6-17
≥ 18

Study Group

Index Event
Paid Claim

Index Event
Denied Claim

46

3

All
Index Events
64

Index Event
Paid Claim

Index Event
Denied Claim

50

14

37.9
0
3
46

(6-63)
0.0%
6.1%
93.9%

38.4
0
3
43

(6-63)
0.0%
6.5%
93.5%

29.7
0
0
3

(19-51)
0.0%
0.0%
100.0%

39.1
1
3
60

(4-65)
1.6%
4.7%
93.8%

39.7
0
1
49

(16-65)
0.0%
2.0%
98.0%

34.3
1
2
11

(4-60)
7.1%
14.3%
78.6%

Female
White

33
37

67.3%
75.5%

30
35

65.2%
76.1%

3
2

100.0%
66.7%

46
41

71.9%
64.1%

36
32

72.0%
64.0%

10
9

71.4%
64.3%

DMARD Year Prior*

22

44.9%

22

47.8%

0

0.0%

30

46.9%

24

48.0%

6

42.9%

Table 2b: Demographics; Medical Claims.

N=

Control Group
Index Event
Paid Claim
128

Study Group
Index Event
Paid Claim
65

Mean age (years)
<6
6-17
≥ 18

46.0
0
7
121

(10-91)
0.0%
5.5%
94.5%

40.1
2
9
54

(2-82)
3.1%
13.8%
83.1%

Female
White

83
106

64.8%
82.8%

42
50

64.6%
76.9%

16

12.5%

9

13.8%

DMARD Year Prior*

Table 3a and 3b lists the utilization of specific biologic agents (preferred and non‐preferred) based on pharmacy claims (Table 3a) or medical claims (Table 3b).
The majority of pharmacy claims were for preferred products, with 86% utilization of preferred agents prior to PA implementation and 76% after the PA was
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implemented. Certolizumab and infliximab were the most utilized non‐preferred agents, but with very low utilization overall. All of the 14 denied claims after the
PA was implemented were for non‐preferred agents. There were 3 paid claims for non‐preferred agents in the study group, but for reasons unclear. Further
review of these patient profiles found that two of the three claims were appropriate based on PA criteria. The third claim was not appropriate as there was no
evidence of a previous trial of a preferred biologic, and there was no reason for not using a preferred agent. Table 2b displays the use of biologic agents based on
medical claims. The three most utilized biologic agents were (infliximab, rituximab, and natalizumab) are all non‐preferred agents.

Table 3a: Biologic Drug Utilization; Pharmacy claims.
Control Group
All
Index Events
N=

Study Group

Index Event
Paid Claim

Index Event
Denied Claim

46

49

3

All
Index Events
64

50

Index Event
Paid Claim

Index Event
Denied Claim

14

Preferred
Adalimumab
Etanercept

42
31
11

85.7%
63.3%
22.4%

42
31
11

85.7%
63.3%
22.4%

0

0.0%
0.0%
0.0%

47
30
17

73.4%
46.9%
26.6%

47
30
17

73.4%
46.9%
26.6%

0

0.0%
0.0%
0.0%

Non-Preferred
Abatacept
Anakinra
Apremilast
Certolizumab
Golimumab
Infliximab
Natalizumab
Rituximab
Secukinumab
Tocilizumab
Tofacitinib
Ustekinumab
Vedolizumab

7
1

14.3%
2.0%
0.0%
0.0%
4.1%
2.0%
4.1%
0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
0.0%

4
1

8.2%
2.0%
0.0%
0.0%
0.0%
0.0%
4.1%
0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
0.0%

3

6.1%
0.0%
0.0%
0.0%
4.1%
2.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

17
3
1

26.6%
4.7%
1.6%
0.0%
6.3%
0.0%
6.3%
0.0%
0.0%
0.0%
1.6%
4.7%
1.6%
0.0%

3

4.7%
0.0%
0.0%
0.0%
1.6%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
1.6%
0.0%
0.0%

14
3
1

21.9%
6.0%
2.0%
0.0%
6.0%
0.0%
8.0%
0.0%
0.0%
0.0%
0.0%
4.0%
2.0%
0.0%

2
1
2

1
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Table 3b: Biologic Drug Utilization; Medical Claims.

N=
Preferred
Adalimumab
Etanercept
Non-Preferred
Abatacept
Anakinra
Apremilast
Certolizumab
Golimumab
Infliximab
Natalizumab
Rituximab
Secukinumab
Tocilizumab
Tofacitinib
Ustekinumab
Vedolizumab

Control Group
Index Event
Paid Claim
128

1

0.8%
0.0%

7

5.5%
0.0%
0.0%
0.0%
0.0%
53.1%
12.5%
22.7%
0.0%
5.5%
0.0%
0.0%
0.0%

68
16
29
7

Study Group
Index Event
Paid Claim
65

0.0%
0.0%

5

34
6
15
4
1

7.7%
0.0%
0.0%
0.0%
0.0%
52.3%
9.2%
23.1%
0.0%
6.2%
0.0%
1.5%
0.0%

Table 4a and 4b displays the associated indications for biologics from the pharmacy and medical claims. The majority of patients in the pharmacy claim group
had a condition that was both FDA approved and funded (77.6% in the control group and 76.6% in the study group). The most common indications were
rheumatoid arthritis, Crohn’s disease, and chronic plaque psoriasis. There were a significant number of patients (22%) who had none of the conditions. These
profiles were manually reviewed and while all of these claims were for preferred biologics, there were no appropriate indications recorded. Additionally, the
majority of these profiles did not list any previous DMARD therapy. Similarly, the majority of patients with medical claims both before (77.3%) and after (70.8%)
the policy had claims record of an FDA approved indication. The three most common indications were rheumatoid arthritis, Crohn’s disease, and multiple
sclerosis. Profile review showed that for the patients with no associated diagnoses, most patients had antineoplastic immunotherapy, malignant neoplasm, or
lymphoma. Other potentially associated indications were unclear, but may have included anemia, osteoporosis, and juvenile RA. There was almost no indication
of use for off‐label or non‐funded conditions, especially after the policy was implemented.
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Table 4a: Conditions associated with utilization; Pharmacy Claims.

N=
FDA Funded
Rheumatoid Arthritis
Chronic Plaque Psoriasis
Psoriatic Arthritis
Ankylosing Spondylitis
Crohn's Disease
Ulcerative Colitis
Multiple Sclerosis
Oncology Indications
Microscopic Polyangitis
Off-Label Funded
Wegener's granulomatosis
Alzheimer's disease
Behcet's disease
Age-related macular degeneration
Type 1 diabetes mellitus
Gout
Systemic lupus erythematosus
Hepatitis C
Unfunded Conditions
Hidradenitis Suppurativa
None of the Above
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Index Event
Pharmacy + Denied
49
%
38
19
15

5

0

0
11

77.6%
38.8%
30.6%
0.0%
0.0%
10.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
22.4%

Control Group
Index Event
Pharmacy Claim
46
35
18
15

3

0

0
11

Index Event
Denied Claim
3

%

76.1%
39.1%
32.6%
0.0%
0.0%
6.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
23.9%

3
1

2

0

0
0
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%

100.0%
33.3%
0.0%
0.0%
0.0%
66.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Index Event
Pharmacy + Denied
64
%
49
21
15

11
3

1

1

0
14

76.6%
32.8%
23.4%
0.0%
0.0%
17.2%
4.7%
0.0%
0.0%
0.0%
1.6%
0.0%
0.0%
0.0%
0.0%
0.0%
1.6%
0.0%
0.0%
0.0%
0.0%
21.9%

Study Group
Index Event
Pharmacy Claim
50
38
17
13

6
3

1

1

0
11

%

76.0%
34.0%
26.0%
0.0%
0.0%
12.0%
6.0%
0.0%
0.0%
0.0%
2.0%
0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
0.0%
0.0%
0.0%
0.0%
22.0%

Index Event
Denied Claim
14
11
4
2

5

0

0
3
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%

78.6%
28.6%
14.3%
0.0%
0.0%
35.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
21.4%

Table 4b: Conditions Associated with Utilization; Medical Claims.

N=
FDA Funded
Rheumatoid Arthritis
Chronic Plaque Psoriasis
Psoriatic Arthritis
Ankylosing Spondylitis
Crohn's Disease
Ulcerative Colitis
Multiple Sclerosis
Oncology Indications
Microscopic Polyangitis
Off-Label Funded
Wegener's granulomatosis
Alzheimer's disease
Behcet's disease
Age-related macular degeneration
Type 1 diabetes mellitus
Gout
Systemic lupus erythematosus
Hepatitis C
Unfunded Conditions
Hidradenitis Suppurativa
None of the Above

Control Group
Index Event
Medical Claim
128
99
47
12

24
9
18
1
3

1
2
1
0
26

%

Study Group
Index Event
Medical Claim
65

77.3%
36.7%
9.4%
0.0%
0.0%
18.8%
7.0%
14.1%
0.0%
0.8%
2.3%
0.0%
0.0%
0.0%
0.0%
0.8%
1.6%
0.0%
0.8%
0.0%
0.0%
20.3%

46
21
5

12
8
6

0

0
19

%

70.8%
32.3%
7.7%
0.0%
0.0%
18.5%
12.3%
9.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
29.2%

Table 5 depicts the PA status for patients whose initial claim was denied both in the control and study group. Of the 14 patients in the study group with a denied
claim, 6 requested a PA, which all were subsequently approved. Eight patients (57.1%) did not complete a PA request. Five study group patients were later seen
in the ED or were hospitalized, 2 that had requested a PA and were approved, and 3 that did not request a PA. Profiles were reviewed for the 3 patients with no
PA request and a 90‐day hospitalization or ED visit. We were unable to determine why patients were hospitalized from claims data and were therefore unable to
assess if a lack of therapy or delay of receiving biologic treatment lead to hospitalization or emergency care.
Author: Megan Herink, PharmD
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Table 5: PA status for Patients with Denied Pharmacy Claim.
n=
PA Requested
Approved
Denied
No PA Request

Control Group
100.0%
3
2
2
0
1

66.7%
66.7%
0.0%
33.3%

Study Group
14
100.0%
6
2
0
8

42.9%
14.3%
0.0%
57.1%

Discussion:
Overall, there was a decreased trend in total utilization of biologics since implementation of the PA. However, the decreased trend in index claims could be a
result of numerous factors other than the PA itself, or the PA may deter prescribing of biologics for the treatment of inappropriate indications. The PA does not
appear to further promote use of preferred biologic agents as preferred use only increased from 91.3% to 94.0% after implementation of the PA. Such high
utilization of preferred products was not seen in the medical claims, however, for which there is no PA in place. However, the two preferred agents are not
indicated for multiple sclerosis or cancer, which could account for lower preferred biologic use under medical claims. In addition, the preferred products are self‐
administered and would only be billed through the pharmacy claims. For more common indications like RA, Crohn’s disease, or psoriasis, expanding the PA to
the medical claims could promote a higher use of preferred products.
The majority of patients (76%) with a pharmacy claim for a biologic had a FDA‐funded indication after the PA was implemented. The most common conditions
were RA, Crohn’s disease, and chronic plaque psoriasis. Of the remaining 24%, only one patient had an index pharmacy claim for an off‐label funded condition
while 22% of claims were for potentially oncology‐related indications.
There was low use of a DMARD in the year prior to the index claim for a biologic agent. Based on pharmacy claims, the use of DMARD therapy was low (49%)
before the PA was implemented and the rate did not change (48.4%) after the PA was implemented. PA criteria requests for most conditions that a trial with at
least one first‐line DMARD be tried before the patient is eligible for a biologic agent. Ideally, the PA would have increased prior use of a DMARD. However, the
preferred agents are not subject to the PA so patients have access to a preferred biologic agent without requiring a trial of DMARD therapy. For medical claims,
the rate of prior DMARD therapy was substantially lower at 18.2% which could be explained by different the associated conditions seen in this group (i.e.,
Crohn’s disease, multiple sclerosis, and cancer) for which prior DMARD therapy is not standard of care. However, approximately a third of patients had a
diagnosis of RA so there is opportunity to promote appropriate DMARD use on the medical claims.
After PA implementation, 5 of the 14 patients witha rejected PA were later hospitalized. Two of these patients submitted a PA request that was subsequently
approved. Profile review of remaining 3 patients did not yield conclusive evidence that lack of biologic therapy was related to the hospitalization or ED visit.
Limitations to this evaluation include the small sample size and patients loss to follow‐up. There are inherent limitations with claims data, including the inability
to capture accurate diagnoses and treatments. There are also limited access to patient profiles that can result in a lack of clear associated indications, prior
therapy, and causes of adverse events. In addition, there could be missing data from claims being paid for by another entity, such as veteran’s affairs or co‐
insurance, or prior DMARD therapy could have occurred prior to the 100 day look back period. No PA is in place for preferred agents, which restricts the ability
to enforce DMARD therapy before a biologic agent is utilized. Additionally, there are differences in first‐line treatment for particular indications.
Author: Megan Herink, PharmD
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Appendix 1: Prior Authorization Criteria

Biologics for RA, Psoriasis, or Crohn’s Disease
Goal(s):
 Cover biologics according to OHP list guidelines.
 Promote use that is consistent with National Guidelines and medical evidence.
 Promote use of high value products.
Length of Authorization:
Up to 12 months
Requires PA:
 All biologic agents (pharmacy and medical claims)
Covered Alternatives:
Preferred alternatives listed at www.orpdl.org/drugs/
Generic Name
Abatacept
Adalimumab

Trade Name
Orencia
Humira

Anakinra
Apremilast
Certolizumab
Etanercept

Kineret
Otezla
Cimzia
Enbrel

Golimumab
Infliximab*

Simponi
Remicade

Natalizumab*
Rituximab*

Tysabri
Rituxan

Secukinumab
Tocilizumab*
Tofacitinib
Ustekinumab

Cosentyx
Actemra
Xeljanz
Stelara

Author: Megan Herink, PharmD

Indication
RA, juvenile RA, juvenile idiopathic arthritis
RA, psoriatic arthritis, ankylosing spondylitis, juvenile idiopathic arthritis,
Crohn’s disease, plaque psoriasis, ulcerative colitis
RA
Psoriatic arthritis, plaque psoriasis
RA, Crohn’s disease, psoriatic arthritis, ankylosing spondylitis
RA, psoriatic arthritis, ankylosing spondylitis, juvenile idiopathic arthritis,
plaque psoriasis
RA, psoriatic arthritis, ankylosing spondylitis, ulcerative colitis
RA, Crohn’s disease, psoriatic arthritis, ankylosing spondylitis, ulcerative
colitis, plaque psoriasis
Crohn’s disease, multiple sclerosis
RA, CLL, Wegnener granulomatosis, Microscopic polyangiitis, non-Hodgkin
lymphoma
Plaque psoriasis, psoriatic arthritis, ankylosing spondylitis
RA, juvenile idiopathic arthritis
RA
Plaque psoriasis, psoriatic arthritis
51
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Vedolizumab

Entyvio

Ulcerative colitis, Crohn’s disease

Abbreviations: CLL: chronic lymphocytic leukemia; RA: rheumatoid arthritis
* Must be billed via HCPC J-code and payment requires trial of preferred self-administered drug first.

Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the diagnosis covered by OHP?

Yes: Go to #3

No: Pass to RPH; Deny for
medical appropriateness.

3. Will the provider change to a preferred product?

Yes: Inform provider of
preferred alternatives.

No: Go to #4

4. Is the diagnosis chronic plaque psoriasis (ICD-10: L400404,L408-418 , L448 ) and the product requested FDA
approved for psoriasis (see table above)?

Yes: Go to #5

No: Go to #7.
Note: Seborrheic dermatitis
(L2083,L210-219,L303),
keroderma (L110, L83, L850-852,
L870-872, L900-902, L906, L940,
L943) or other hypertrophic and
atrophic conditions of skin (L119,
L572, L574, L664, L908-909,
L918-919, L922, L985) are not
covered by OHP.

* Moderate/Severe psoriasis treatments are covered by the
OHP

5. Is the Psoriasis Moderate/Severe? Defined as functional
impairment and one or more of the following:
 At least 10% body surface area involved or with
functional impairment?
 Hand, foot or mucous membrane involvement

Author: Megan Herink, PharmD

Yes: Go to #6
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No: Pass to RPh; deny, not
covered by the OHP.
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Approval Criteria
6. Has the patient tried and not had an adequate response to
standard systemic therapies or has a contraindication to
ALL of the following:
 High-potency topical corticosteroids: betamethasone
dipropionate, clobetasol, fluocinonide
 At least one other topical agent: calcipotriene,
tazarotene, anthralin
 At least one other systemic therapy: cyclosporine,
methotrexate or acitretin

Yes: Approve for length of
treatment; maximum 1 year.

No: Pass to RPh; deny for
medical appropriateness.

7. Is the diagnosis ankylosing spondylitis (ICD-10 M459) and
the product requested is FDA approved for ankylosing
spondylitis?

Yes: Approve treatment for up to
1 year.

No: Go to #8

8. Is the diagnosis rheumatoid arthritis (ICD-10 M069,
M0500, M0530, M0560, M061, M0800, M083, M0840,
M1200, M0510, M064) or psoriatic arthropathy (ICD-10
L4054,L4059) and the product requested FDA approved for
rheumatoid arthritis (see table above)?

Yes: Go to #9

No: Go to #12

9. Has the patient had a trial and inadequate response to
methotrexate or other first line DMARDs (leflunomide,
sulfasalazine, hydroxychloroquine, penicillamine) and a
disease duration of ≥6 months?
OR
An intolerance or contraindication to oral DMARDs?

Yes: Go to #10

No: Pass to RPh; deny for
medical appropriateness.

10. Is the request for tofacitinib?

Yes: Go to #11

No: Approve treatment for up to 1
year.

11. Has the patient had a trial and inadequate response or
intolerance to 1 or more biologic TIM (Humira, Enbrel,
Cimzia, Simponi, Orencia)?

Yes: Approve treatment for up to
1 year.

No: Pass to RPh; deny for
medical appropriateness.

Author: Megan Herink, PharmD
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Approval Criteria
12. Is the diagnosis Crohn’s disease (ICD-10
K5000,K5010,K5080,K5090) or ulcerative colitis (ICD-10
K5100, K5120,K5130,K5140,K5150,K5180,K5190) and the
product requested FDA approved for the indication (see
table above)?

Yes: Go to #13

No: Pass to RPh; deny for
medical appropriateness.

13. Has the patient had a trial and inadequate response to
conventional therapy including immunosuppressive therapy
(mercaptopurine, azathioprine) and/or corticosteroid
treatments?
OR
Has an intolerance or contraindication to conventional
therapy?

Yes: Approve treatment for up to
1 year.

No: Pass to RPh;
deny for medical appropriateness.

P&T/DUR Review:
Implementation:

7/15; 9/14; 8/12
10/15; 9/27/14; 2/21/13

Author: Megan Herink, PharmD
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Appendix 2: Codes identifying Biologics in fee‐for‐service or managed care pharmacy claims:
GSN
061205
061205
061205
051599
051599
063724
072952
061938
058214
062624
040869
067681
060226
048899
072076
073370
072075
063903
065189
065113
071262
065114
071017
071250
040650
058384
036870
073395
073395
073394
073394
071590
065409
065410
065411
070233
065993
065994
072362

Brand
HUMIRA
HUMIRA CROHN'S
HUMIRA PSORIASIS
HUMIRA
HUMIRA PEDIATRIC CROHN'S
HUMIRA
HUMIRA
ENBREL
ENBREL
ENBREL
ENBREL
ORENCIA
ORENCIA
KINERET
OTEZLA
OTEZLA
OTEZLA
CIMZIA
CIMZIA
SIMPONI
SIMPONI
SIMPONI
SIMPONI
SIMPONI ARIA
REMICADE
TYSABRI
RITUXAN
COSENTYX PEN
COSENTYX PEN (2 PENS)
COSENTYX (2 SYRINGES)
COSENTYX SYRINGE
ACTEMRA
ACTEMRA
ACTEMRA
ACTEMRA
XELJANZ
STELARA
STELARA
ENTYVIO

Author: Megan Herink, PharmD

Generic
ADALIMUMAB
ADALIMUMAB
ADALIMUMAB
ADALIMUMAB
ADALIMUMAB
ADALIMUMAB
ADALIMUMAB
ETANERCEPT
ETANERCEPT
ETANERCEPT
ETANERCEPT
ABATACEPT
ABATACEPT/MALTOSE
ANAKINRA
APREMILAST
APREMILAST
APREMILAST
CERTOLIZUMAB PEGOL
CERTOLIZUMAB PEGOL
GOLIMUMAB
GOLIMUMAB
GOLIMUMAB
GOLIMUMAB
GOLIMUMAB
INFLIXIMAB
NATALIZUMAB
RITUXIMAB
SECUKINUMAB
SECUKINUMAB
SECUKINUMAB
SECUKINUMAB
TOCILIZUMAB
TOCILIZUMAB
TOCILIZUMAB
TOCILIZUMAB
TOFACITINIB CITRATE
USTEKINUMAB
USTEKINUMAB
VEDOLIZUMAB

FormDesc
PEN IJ KIT
PEN IJ KIT
PEN IJ KIT
SYRINGEKIT
SYRINGEKIT
SYRINGEKIT
SYRINGEKIT
PEN INJCTR
SYRINGE
SYRINGE
VIAL
SYRINGE
VIAL
SYRINGE
TAB DS PK
TAB DS PK
TABLET
KIT
SYRINGEKIT
PEN INJCTR
PEN INJCTR
SYRINGE
SYRINGE
VIAL
VIAL
VIAL
VIAL
PEN INJCTR
PEN INJCTR
SYRINGE
SYRINGE
SYRINGE
VIAL
VIAL
VIAL
TABLET
SYRINGE
SYRINGE
VIAL
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PDL
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
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Appendix 3: Codes identifying Biologics in fee‐for‐service or managed care professional claims
J Code Brand
Generic
PDL
J0129, Orencia™
Abatacept
N
C9230
J0135
Humira™
Adalimumab
Y
Kineret™
Anakinra
N
Otezla™
Apremilast
N
J0717, Cimzia™
Certolizumab
N
J0718,
C9249
J1438
Enbrel™
Etanercept
Y
J0602
Simponi™
Golimumab
N
J1745
Remicade™
Infliximab
N
J2323, Tysabri™
Natalizumab
N
C9126,
Q4079
J9310
Rituxan™
Rituximab
N
Cosentyx™
Secukinumab
N
J3262, Actemra™
Tocilizumab
N
C9264
Xeljanz™
Tofacitinib
N
J3357, Stelara™
Ustekinumab
N
C9261
J3490, Entyvio™
Vedolizumab
N
C9026
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Appendix 4: Codes identifying DMARD drugs and other conventional therapy in fee‐for‐service or managed care pharmacy or professional claims

HIC3
V1B
S2N
S2N
S2N
S2N
S2N
S2N
S2N
S2N

Class
Antineoplastics, Oral
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics

GSN Brand
036872 METHOTREXATE
071561 OTREXUP
071562 OTREXUP
071563 OTREXUP
071564 OTREXUP
071563 RASUVO
072577 RASUVO
072578 RASUVO
072579 RASUVO

Generic
METHOTREXATE SODIUM
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF
METHOTREXATE/PF

S2N STC 42 - Antiarthritics
S2N STC 42 - Antiarthritics

072580 RASUVO
072581 RASUVO

METHOTREXATE/PF
METHOTREXATE/PF

S2N STC 42 - Antiarthritics

072582 RASUVO

METHOTREXATE/PF

S2N STC 42 - Antiarthritics
S2N STC 42 - Antiarthritics

072583 RASUVO
072584 RASUVO

METHOTREXATE/PF
METHOTREXATE/PF

S2N
S2N
V1B
V1B
V1B
V1B
S2I
S2I
S2I
S2I
D6F
D6F
D6F
D6F
D6F
D6F
Z2E

072585 RASUVO
045266 RHEUMATREX
035928 TREXALL
036874 TREXALL
047823 TREXALL
047824 TREXALL
040549 ARAVA
040550 ARAVA
040549 LEFLUNOMIDE
040550 LEFLUNOMIDE
009402 AZULFIDINE
009403 AZULFIDINE
009402 SULFASALAZINE
009403 SULFASALAZINE DR
009402 SULFAZINE
009403 SULFAZINE EC
011963 CYCLOSPORINE

METHOTREXATE/PF
METHOTREXATE SODIUM
METHOTREXATE SODIUM
METHOTREXATE SODIUM
METHOTREXATE SODIUM
METHOTREXATE SODIUM
LEFLUNOMIDE
LEFLUNOMIDE
LEFLUNOMIDE
LEFLUNOMIDE
SULFASALAZINE
SULFASALAZINE
SULFASALAZINE
SULFASALAZINE
SULFASALAZINE
SULFASALAZINE
CYCLOSPORINE

STC 42 - Antiarthritics
STC 42 - Antiarthritics
Antineoplastics, Oral
Antineoplastics, Oral
Antineoplastics, Oral
Antineoplastics, Oral
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
STC 42 - Antiarthritics
Inflammatory Bowel Disease
Inflammatory Bowel Disease
Inflammatory Bowel Disease
Inflammatory Bowel Disease
Inflammatory Bowel Disease
Inflammatory Bowel Disease
Immunosuppressants
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TextDrugStr
2.5 mg
10 mg/0.4 mL
15 mg/0.4 mL
20 mg/0.4 mL
25 mg/0.4 mL
20 mg/0.4 mL
7.5 mg/0.15 mL
10 mg/0.2 mL
12.5 mg/0.25
mL
15 mg/0.3 mL
17.5 mg/0.35
mL
22.5 mg/0.45
mL
25 mg/0.5 mL
27.5 mg/0.55
mL
30 mg/0.6 mL
2.5 mg
10 mg
7.5 mg
5 mg
15 mg
10 mg
20 mg
10 mg
20 mg
500 mg
500 mg
500 mg
500 mg
500 mg
500 mg
100 mg

FormDesc
TABLET
AUTO INJCT
AUTO INJCT
AUTO INJCT
AUTO INJCT
AUTO INJCT
AUTO INJCT
AUTO INJCT
AUTO INJCT

Route PDL
PO
SQ
SQ
SQ
SQ
SQ
SQ
SQ
SQ

AUTO INJCT
AUTO INJCT

SQ
SQ

AUTO INJCT

SQ

AUTO INJCT
AUTO INJCT

SQ
SQ

AUTO INJCT
TAB DS PK
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET DR
TABLET
TABLET DR
TABLET
TABLET DR
CAPSULE

SQ
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
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Y
Y
Y
Y
Y
Y
Y

Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
Z2E
W4A

Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
STC 32 - Antimalarials

W4A STC 32 - Antimalarials

011964 CYCLOSPORINE
023883 CYCLOSPORINE
023881 CYCLOSPORINE MODIFIED
023882 CYCLOSPORINE MODIFIED
023885 CYCLOSPORINE MODIFIED
023881 GENGRAF
023882 GENGRAF
023883 GENGRAF
023881 NEORAL
023882 NEORAL
023883 NEORAL
011684 SANDIMMUNE
011963 SANDIMMUNE
011964 SANDIMMUNE
009580 HYDROXYCHLOROQUINE
SULFATE
009580 PLAQUENIL

W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
W1C
Z2E
Z2E
Z2E
Z2E

009226 MINOCYCLINE HCL
009227 MINOCYCLINE HCL
009230 MINOCYCLINE HCL
009231 MINOCYCLINE HCL
042778 MINOCYCLINE HCL
052057 MINOCYCLINE HCL
060730 MINOCYCLINE HCL ER
060731 MINOCYCLINE HCL ER
060732 MINOCYCLINE HCL ER
065433 SOLODYN
065434 SOLODYN
066683 SOLODYN
066684 SOLODYN
066685 SOLODYN
051793 AZASAN
051794 AZASAN
011682 AZATHIOPRINE
011682 IMURAN

Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Tetracyclines, Oral
Immunosuppressants
Immunosuppressants
Immunosuppressants
Immunosuppressants
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CYCLOSPORINE
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE, MODIFIED
CYCLOSPORINE
CYCLOSPORINE
CYCLOSPORINE
HYDROXYCHLOROQUINE
SULFATE
HYDROXYCHLOROQUINE
SULFATE
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
MINOCYCLINE HCL
AZATHIOPRINE
AZATHIOPRINE
AZATHIOPRINE
AZATHIOPRINE
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25 mg
100 mg/mL
100 mg
25 mg
50 mg
100 mg
25 mg
100 mg/mL
100 mg
25 mg
100 mg/mL
100 mg/mL
100 mg
25 mg
200 mg

CAPSULE
SOLUTION
CAPSULE
CAPSULE
CAPSULE
CAPSULE
CAPSULE
SOLUTION
CAPSULE
CAPSULE
SOLUTION
SOLUTION
CAPSULE
CAPSULE
TABLET

PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO

200 mg

TABLET

PO

100 mg
50 mg
100 mg
50 mg
75 mg
75 mg
45 mg
90 mg
135 mg
65 mg
115 mg
55 mg
80 mg
105 mg
75 mg
100 mg
50 mg
50 mg

CAPSULE
CAPSULE
TABLET
TABLET
CAPSULE
TABLET
TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
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TABLET
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PO
PO
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PO
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PO
PO
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Class Update with New Drug Evaluation: Drugs for Pulmonary Arterial Hypertension
Date of Review: March 2016
Generic Name: selexipag

End Date of Literature Search: November 2015
Brand Name (Manufacturer): Uptravi™ (Actelion Ltd.)
AMCP Dossier Received: yes

Current Status of PDL Class:
See Appendix 1.
Purpose for Class Update:
The Oregon Pharmacy & Therapeutics (P&T) Committee previously reviewed the Pulmonary Arterial Hypertension (PAH) drug class in July 2014. Since that time,
selexipag was approved as a new drug by the U.S. Food and Drug Administration (FDA) and several agencies have published systematic reviews and clinical
practice guidelines that reflect current evidence and best practice.
Research Questions:
1. Are there differences in efficacy or effectiveness of initial monotherapy, initial combination therapy, or sequential combination therapy (i.e., add‐on therapy)
for treatment of PAH based on stage of the disease?
2. Are there differences in the safety profiles of initial monotherapy, initial combination therapy, or sequential combination therapy (i.e., add‐on therapy) for
treatment of PAH in treatment‐naïve patients?
3. Are there specific subpopulations based on disease severity (World Health Organization [WHO] Functional Class [FC]) or other disease characteristics that
may benefit more from a specific drug or combination of drugs?
Conclusions:
 The primary outcome studied in most randomized controlled trials (RCTs) was change from baseline in the distance walked in 6 minutes (6‐min walk
distance, or 6MWD), a measure that may provide some functional information on exercise capacity but does not reliably reflect mortality or clinically
relevant morbidity outcomes.1–3 Details regarding 6MWD are available in the class update but are not reflected in these conclusions.
 Low quality evidence suggests there are no statistically significant differences between monotherapy treatment options for treatment‐naïve WHO FC II or III
PAH patients with respect to change in WHO FC (worsening or improvement) and composite clinical worsening outcomes.1 Clinical worsening is generally
defined as a composite of time to clinical worsening of PAH (i.e., change in WHO FC), initiation of treatment with intravenous (IV) or subcutaneous (SC)
prostanoids, all‐cause mortality, heart or lung transplant, or atrial septostomy.1 The minimal clinically important difference (MCID) between treatments with
respect to these study endpoints has not been determined. In addition, the confidence intervals around the calculated risk estimates demonstrate strong
imprecision of the evidence and inability to adequately determine differences in efficacy between treatments.
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When low quality evidence was pooled and assessed by drug class, oral prostanoids were the only class not associated with reduced risk for clinical
worsening or improvement in WHO FC compared to placebo.2
Low quality evidence also suggests there are no statistically significant differences in mortality between individual PAH monotherapy and placebo as most
studies were not sufficiently powered to detect such a difference.1–3 The exception is parenteral epoprostenol: pooled data from the open‐label
epoprostenol trials demonstrated a statistically significant, albeit very imprecise, lower risk of mortality compared with placebo (RR 0.33; 95% 0.13 to 0.85).1
When data were pooled by drug classes offering oral formulations, phosphodiesterase‐5 (PDE5) inhibitors were the only drug class associated with mortality
reduction (RR 0.22; 95% CI, 0.07 to 0.71; p=0.011).2
There is moderate quality evidence that certain sequential (i.e., add‐on) combination therapies may slow clinical worsening compared to monotherapy.
However, there is insufficient evidence to guide the duration of initial drug therapy before switching or adding another drug. The addition of tadalafil added
to endothelin receptor antagonist (ERA) therapy (mostly bosentan) statistically significantly reduced clinical worsening versus ERA therapy alone (RR 0.39;
95% CI, 0.17 to 0.89), however, the addition of bosentan to sildenafil versus sildenafil alone did not.4 The addition of macitentan to a PDE‐5 inhibitor or
prostanoid also statistically significantly reduced risk for clinical worsening (RR 0.74; 95% CI, 0.55 to 0.98) compared to the background therapy alone.1
However, no sequential combination therapies have shown to be superior to monotherapy when changes in WHO FC (improvement or worsening) are
assessed.1
There is also moderate quality evidence that the concomitant initiation of ambrisentan and tadalafil statistically significantly reduces clinical worsening
compared to each monotherapy in treatment‐naïve patients in WHO FC III (and some WHO FC II) [HR 0.48; 95% CI 0.31‐0.72, p<0.001 vs. ambrisentan alone
and [HR 0.53; 95% CI 0.34‐0.83, p=0.005 vs. tadalafil alone].5 Evidence is insufficient for other initial combination strategies in treatment‐naïve patients.
There is insufficient evidence to adequately compare the safety profiles between monotherapy treatment options for PAH.1 Notable treatment‐related
adverse events (AEs) with a higher incidence than placebo were liver toxicity (bosentan); peripheral edema (riociguat, ambrisentan, bosentan and
treprostinil); anemia (macitentan, riociguat and ambristentan); and hypotension (riociguat, epoprostenol and treprostinil).1 Epoprostenol and treprostinil
were frequently associated with nausea, diarrhea, jaw pain, headache and injection‐site reactions.1 When low quality evidence was pooled and assessed by
drug class, oral prostanoids were the only drug class associated with significantly more withdrawal events due to adverse events versus placebo.2
There is moderate quality evidence selexipag, a new oral agent recently approved by the FDA, can help reduce complications of PAH in patients in WHO FC II
or III.6 Selexipag does not reduce risk of death due to PAH or from any other cause, but results from one phase 3 trials show selexipag can reduce disease
progression, defined as a 15% reduction in 6MWD plus worsening WHO FC or need for additional PAH treatment (6.6% vs. 17.2% with placebo), and
hospitalizations for worsening of PAH (13.6% vs. 18.7% with placebo).6 Adverse events are similar to those seen with prostanoids (headache, jaw pain,
nausea and diarrhea).6
There is insufficient evidence to make recommendations for specific subgroups of patients based on disease severity (e.g., WHO FC I or IV) or other disease
characteristics who may benefit more from specific drugs or combinations of drugs.1,7

Recommendations:
 Continue current prior authorization (PA) criteria for oral/inhaled agents and parenteral agents (Appendix 5).
 Continue to prefer at least one orally dosed endothelin receptor antagonist (ERA) and phosphodiesterase‐5 (PDE5) inhibitor without PA.
 Add epoprostenol to the Preferred Drug List (PDL) without PA as a treatment option for patients who require parenteral therapy.
 PDL status of other PAH agents should be determined after review of comparative drug costs in the executive session.
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Previous Conclusions:8
 There is insufficient evidence to directly compared riociguat to other PAH treatments. There is moderate strength of evidence that riociguat improved the
6MWD in patients with chronic thrombotic/embolic disease and low to moderate evidence in patients with PAH. Changes in 6MWD distance ranged from 33
to 39 meters (m), which is at the lower end of clinically significant improvement and consistent with PDE5 inhibitors, which work by a similar mechanism of
action. Adverse events, such as syncope and hypotension, are similar to other vasodilators.
 There is no direct comparative evidence evaluating macitentan to other PAH treatments. There is moderate strength of evidence that macitentan improves
the composite endpoint of death, atrial septostomy, lung transplantation, initiation of treatment with IV or SC prostanoids or worsening of PAH in patients
with PAH based on one small study lasting approximately 2 years. This was primarily driven by worsening of PAH. Modest efficacy was demonstrated in the
6MWD at 6 months with a treatment effect of 22 m for the macitentan 10 mg group. Patients on background PAH treatment and those with WHO FC III/IV
symptoms received the most benefit from treatment. Common adverse events are anemia, headache and nasopharyngitis.
 Studies comparing oral treprostinil to other PAH therapies are lacking. There is low strength of evidence that oral treprostinil improves the 6MWD in
patients not on other vasodilatory therapy for PAH compared to placebo, 26 m and 0 m, respectively. Oral treprostinil use in patients taking other PAH
therapies demonstrated no significant difference in the 6MWD when compared to placebo. Oral treprostinil was associated with headache, nausea and
diarrhea in clinical trials.
 There is no new significant comparative evidence on other treatments for PAH. Evaluation of recent literature supports the current PDL placement of agents
for PAH.
Previous Recommendations:8
 Prior authorize riociguat to ensure appropriate use by qualified providers.
 Prior authorize macitentan to ensure appropriate use by qualified providers. Limited evidence is insufficient to prefer macitentan over bosentan for
placement on PDL.
 Prior authorize oral treprostinil to ensure appropriate use by qualified providers.
 Continue to include an agent from each class on the PDL and evaluate comparative costs in executive session.
Background:
Pulmonary arterial hypertension is a complex, multifactorial chronic disease characterized by progressively elevated pulmonary arterial pressure (PAP) and
pulmonary vascular resistance (PVR) that results in high morbidity and early mortality.1 PAH can affect both males and females of all ethnicities and ages with a
prevalence of 12 to 50 cases per million people; however, PAH is most common among females and in people ages between 20 and 40 years.1 PAH can be
categorized into 4 subgroups: idiopathic PAH (IPAH), familial PAH (FPAH), drug‐induced PAH, and PAH associated with concurrent medical conditions such as
connective tissue disease, HIV infection, portal hypertension, or congenital heart disease.1 Clinical trials of PAH‐specific therapies generally enroll patients under
the broader definition of PAH, but enrolled subjects predominantly have had IPAH or PAH associated with systemic sclerosis.9
Symptoms suggestive of pulmonary hypertension may include dyspnea upon exertion, fatigue or weakness, angina, syncope, peripheral edema and abdominal
distension.10 The clinical severity of patients with pulmonary hypertension (PH) is classified using WHO FC, which ranges from class I (asymptomatic) to class IV
(severe symptoms) (Table 1). Despite its inter‐observer variability, the WHO FC is widely used to classify stage of PAH and remains one of the most powerful
predictors of survival at diagnosis and at follow‐up.11
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Table 1. WHO Functional Classification of Patients with Pulmonary Hypertension.10
Functional Class
Patients with PH but without resulting limitation of physical activity. Ordinary physical activity does not cause undue dyspnea or fatigue,
I
chest pain, or near syncope.
Patients with PH resulting in slight limitation of physical activity. They are comfortable at rest. Ordinary physical activity causes undue
II
dyspnea or fatigue, chest pain, or near syncope.
Patients with PH resulting in marked limitation of physical activity. They are comfortable at rest. Less than ordinary activity causes undue
III
dyspnea or fatigue, chest pain, or near syncope.
Patients with PH with inability to carry out any physical activity without symptoms. These patients manifest signs of right‐sided heart failure.
IV
Dyspnea and/or fatigue may even be present at rest. Discomfort is increased by any physical activity.
The pathophysiology of PAH involves vasoconstriction, endothelial dysfunction, dysregulated smooth muscle cell growth, inflammation and thrombosis, which
contributes to overload of the right heart ventricle and progressive right‐sided heart failure.1 An initial approach to management includes acute vasoreactivity
testing with an oral calcium channel blocker (CCB) and supportive care with diuretics (increased fluid retention), digoxin (may improve cardiac output and slow
ventricular rate), and anticoagulants (increased risk for venous thromboembolism).11 Treatment with a CCB (e.g., amlodipine, nifedipine or diltiazem) is
important in the few patients who have a favorable response to vasoreactive testing.11 When warranted, PAH‐specific therapy should be initiated in patients
without vasoreactivity.11 These therapies are designed to reverse to some extent the pathophysiology of PAH.11 PAH‐specific therapy belongs to 5 general classes
(Table 2). Drug therapy for PAH involves a complex strategy that includes initial evaluation of disease severity and subsequent response to treatment.
Table 2. PAH‐specific Drug Therapy.
Endothelin Receptor
Phosphodiesterase‐5
Antagonists
Inhibitors
 Ambrisentan (oral)
 Sildenafil (oral and
injectable)
 Bosentan (oral)

Tadalafil
(oral)
 Macitentan (oral)

Prostanoids (prostacyclin analogs)




Epoprostenol (injectable)
Iloprost (inhaled)
Treprostinil (oral, inhaled and
injectable)

Prostacyclin Receptor
Agonists
 Selexipag (oral)*

Soluble Guanylate Cyclase
Stimulators
 Riociguat (oral)

* Selexipag is an agonist at the prostacyclin PGI2 receptor, but it is not a prostacyclin analog. It was recently approved by the FDA in December 2015 for use in PAH to delay disease progression and
12
reduce risk for hospitalization for PAH. A new drug evaluation of selexipag is included as part of this drug class update.

Estimated 1‐year mortality associated with PAH can be classified into 3 risk categories (Low risk = mortality <5%; Intermediate risk = 5‐10%; or High risk = >10%),
which is largely dependent on progression of symptoms, WHO FC, 6MWD, echocardiographic and hemodynamic factors.11 In general, patients who present with
non‐progressive disease in WHO FC I or II with a 6MWD greater than 440 m and no signs of clinically relevant right ventricular (RV) dysfunction are categorized
as low risk.11 Patients with intermediate risk often present in WHO FC III with moderately impaired exercise capacity and signs of RV dysfunction, but not RV
failure.11 Patients at high risk present in WHO FC III or IV with progressive disease and signs of severe RV dysfunction or with RV failure and secondary organ
dysfunction.11
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Clinical trial outcomes of these agents have been primarily limited to hemodynamic endpoints, exercise capacity (i.e., 6MWD) endpoints, and time to clinical
worsening end points. Hemodynamic and echocardiographic measures provide an assessment of cardiac impairment which may be useful when adjusting
therapy, but the clinical relevance of these endpoints is difficult to assess and not are consistently helpful when choosing initial drug therapy.9 The 6MWD
endpoint is the most widely used endpoint in trials of drugs for PAH but has been inconsistently correlated with mortality and morbidity outcomes. However,
6MWD can provide some functional information of exercise capacity.1 Treatment goals proposed for 6MWD, which are limited to selective cohort data and
clinical opinion, have ranged from 380 m or greater to 500 m or greater.11 Clinical worsening is a composite of some clinically relevant endpoints such as
mortality and morbidity outcomes.1 Clinical worsening is generally defined as a composite of time to clinical worsening of PAH (i.e., change in WHO FC), initiation
of treatment with IV or SC prostanoids, all‐cause mortality, heart or lung transplant, or atrial septostomy.1
No FDA‐approved therapy has been shown to prevent progression of PAH which remains an incurable disease.9 Thus, the overall treatment goals for patients
with PAH are to slow disease progression, improve morbidity outcomes (i.e., hospitalizations) and slow the high mortality associated with the disease.
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 4, which includes dates, search terms and limits used. The OHSU Drug Effectiveness
Review Project, Agency for Healthcare Research and Quality (AHRQ), Cochrane Collection, 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 and recent evidence‐based guidelines.
The primary focus of the evidence is on high quality systematic reviews and evidence‐based guidelines. RCTs will be emphasized if evidence is lacking or
insufficient from those preferred sources.
Systematic Reviews:
Canadian Agency for Drugs and Technologies in Health (2015)1
The CADTH conducted a systematic review and meta‐analyses to assess the comparative clinical efficacy and safety of PAH drugs used as monotherapy or as
sequential combination therapy in adults.1 The PAH drugs evaluated included oral ERAs (ambrisentan 5 mg and 10 mg once daily, bosentan 125 mg twice daily,
macitentan 10 mg once daily), the oral sGC stimulator riociguat 2.5 mg at three times daily, oral PDE5 inhibitors (sildenafil 20 mg three times daily, tadalafil 40
mg once daily), and prostanoids (IV epoprostenol and IV or SC treprostinil).1 Comparative studies of adults with PAH who received drugs and doses of treatments
approved by Health Canada were eligible for inclusion.1 Inhaled iloprost and oral and inhaled formulations of treprostinil, which are approved by the FDA but not
Health Canada, were not included.1 Of the studies that met inclusion criteria, 18 RCTs compared PAH treatments in treatment‐naïve patients (i.e., monotherapy)
and 4 RCTs compared sequential combination therapy.1 Most studies were short‐term (12‐16 weeks) with small sample sizes (n=60‐70). Change in 6MWD from
baseline was the primary outcome in most trials. Data for meta‐analysis was sufficient for 4 outcomes: clinical worsening, WHO FC improvement, WHO FC
worsening and 6MWD.1 For these outcomes, relative risks (RR) were calculated but raw data from individual studies were not presented. Pre‐specified sub‐group
analyses were performed based on age, baseline WHO FC, baseline 6MWD, gender, background pharmacotherapy, and etiology subtype of PAH (e.g., IPAH,
FPAH or other).1 The methodological approaches to randomization and allocation concealment were generally adequate in most studies, although all 3
epoprostenol studies were open‐label.1 In addition, the intervention groups in the epoprostenol trials had higher baseline 6MWD than those in the placebo
Author: Andrew Gibler, Pharm.D.

63

Date: March 2016

groups (278 m vs. 239 m), suggesting that patients in the placebo group were sicker than those in the epoprostenol groups. It is also important to note that 2
studies of bosentan enrolled patients in the intervention group who had been diagnosed with PAH for much longer than the placebo groups (average 40.4
months vs. 28.0 months). Otherwise, demographic and baseline characteristics in the studies were generally balanced between intervention and comparator
groups and reflected those in the general PAH population.1
Monotherapy (Treatment‐naïve Population)
For clinical worsening, data for meta‐analyses were available for macitentan, riociguat, ambrisentan, bosentan, sildenafil, and tadalafil.1 A statistically significant
reduction in risk for clinical worsening versus placebo was found with macitentan (RR 0.59; 95% CI, 0.40 to 0.86), ambristentan 5 mg (RR 0.32; 95% CI, 0.13 to
0.79) and bosentan (RR 0.29; 95% CI, 0.11 to 0.72), but not for riociguat, ambrisentan 10 mg, sildenafil, and tadalafil.1 Drugs that did not show a statistically
significant reduction likely lacked adequate study power since studies had short durations and thus few events. Wide confidence intervals around these results
also demonstrate imprecision of these data. There were no statistically significant differences found between these drugs with respect to clinical worsening
outcomes.1 The minimal clinically important difference (MCID) between treatment groups with respect to clinical worsening in these studies has not been
determined.1 Sensitivity analyses did not show marked change in the relative treatment effects.1
For WHO FC improvement, data for meta‐analyses were available for riociguat, ambrisentan, bosentan, sildenafil, tadalafil, epoprostenol, and treprostinil.1
Epoprostenol (RR 10.18; 95% CI, 1.91 to 54.24), sildenafil (RR 3.91; 95% CI, 1.55 to 9.88), and tadalafil (RR 2.33; 95% CI, 1.01 to 5.41) showed statistically
significant improvement in WHO FC compared with placebo, while riociguat, ambrisentan, bosentan, and treprostinil did not.1 There were no differences found
between the 5 mg and 10 mg doses of ambrisentan and the 1.5 mg and 2.5 mg doses of riociguat for WHO FC improvement.1 For FC worsening, data for meta‐
analyses were available for riociguat 2.5 mg, ambrisentan (both doses), bosentan, sildenafil, tadalafil, and epoprostenol; however, statistically significant
differences versus placebo were only reached for ambrisentan 5 mg (RR 0.14; 95% CI, 0.04 to 0.45) and 10 mg (RR 0.27; 95% CI, 0.08 to 0.93) and riociguat 2.5
mg (RR 0.24; 95% CI, 0.09 to 0.67).1 There were no differences found between the 5 mg and 10 mg doses of ambrisentan and the 1.5 mg and 2.5 mg doses of
riociguat for FC worsening.1 Again, the MCIDs of WHO FC improvement and worsening are unclear and sensitivity analyses did not show marked change in the
relative treatment effects.1 The confidence intervals around the calculated risk estimates were very wide, showing imprecision of the evidence and inability to
adequately determine differences in efficacy between treatments.
Change in 6MWD from baseline was used as the primary outcome in 14 of the 18 studies even though improvement in 6MWD does not reflect benefit in clinical
outcomes, such as all‐cause mortality, hospitalization or initiation of PAH rescue therapy.1 Data for meta‐analyses were available for macitentan, riociguat,
ambrisentan, bosentan, sildenafil, tadalafil, epoprostenol, and treprostinil.1 All of the drugs except macitentan, in which 6MWD was studied as a secondary
outcome and was not adequately powered, showed statistically significantly increase in 6MWD compared with placebo.1 Epoprostenol had the largest mean
difference (MD 71.7 m), followed by ambrisentan 10 mg (MD 53.2 m), both of which were statistically superior to macitentan and treprostinil.1 All of the
remaining treatments were statistically similar in 6MWD.1 The MCID for the change in 6MWD from baseline has been estimated to be 33.0 m (range: 25.1 m to
38.6 m).1 However, sensitivity analyses were not conducted for change in 6MWD since it is a surrogate outcome that has not clearly shown to reflect benefit in
clinically relevant outcomes.1
Combination Therapy (Treatment‐experienced Population)
Several studies of combination therapy were evaluated but did not meet the selection criteria for the review.1 Data for meta‐analysis for clinical worsening, FC
improvement, FC worsening and 6MWD were only available for riociguat 2.5 mg 3‐times daily and tadalafil 40 mg daily when added to background ERA therapy
(mostly bosentan).1 Tadalafil plus an ERA (RR 0.39; 95% CI, 0.17 to 0.89) but not riociguat 2.5 mg plus and ERA (RR 0.16; 95% CI, 0.02 to 1.50) statistically
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significantly reduced clinical worsening versus placebo plus an ERA; however, these combinations were not statistically significantly different from ERA
monotherapy when WHO FC improvement or worsening were assessed.1 The 6MWD also significantly improved with these combinations.1 Data for meta‐
analysis for clinical worsening and 6MWD was also available for the addition of macitentan to a PDE‐5 inhibitor or prostanoid agent.1 The combination
statistically significantly reduced risk for clinical worsening (RR 0.74; 95% CI, 0.55 to 0.98) and improved 6MWD (RR 25.70; 95% CI, 7.04 to 44.36) compared to
the background therapy alone.1
Other Efficacy Outcomes
The number of deaths in all studies was relatively low, except in one study of epoprostenol and one study of treprostinil, where 25% and 36% of patients in the
placebo groups died, respectively, albeit in patients with more severe disease (WHO FC III or IV).1 In one epoprostenol trial, there were 8 deaths reported with
placebo and none in the intervention group (RR 0.06; 95% CI, 0.00 to 0.96) and the pooled data from the epoprostenol trials demonstrated a statistically
significant, albeit very imprecise, lower risk of mortality compared with placebo (RR 0.33; 95% 0.13 to 0.85).1 There were no statistically significant differences in
mortality between other PAH drugs and placebo and most studies were not sufficiently powered to detect a difference.1 Macitentan demonstrated a statistically
significant reduction in hospitalizations compared with placebo (RR 0.59; 95% CI, 0.43 to 0.81).1 Other treatments, including ambrisentan 5 mg, bosentan,
riociguat (both doses), sildenafil and tadalafil numerically favored reduction in hospitalizations compared to placebo but did not reach statistical significance.1
When HRQoL was assessed, all drugs except bosentan showed improvement compared to placebo.1 However, several different instruments were used to assess
HRQoL, including Short‐Form 36‐Item health survey (SF‐36), EuroQol 5‐Dimensions questionnaire (EQ‐5D), Living with Pulmonary Hypertension questionnaire,
Minnesota Living with Heart Failure questionnaire, Chronic Heart Failure questionnaire, Nottingham Health Profile, and Dyspnea‐Fatigue Rating.1
Safety
Safety data from total populations (treatment‐naïve and treatment‐experienced) were also evaluated in the systematic review. Respective to placebo, serious
adverse events (SAEs) were less frequent with macitentan (45% vs. 55%), riociguat (11% vs. 18%), ambrisentan (9% vs. 16%), and tadalafil (9% vs. 55%).
Treprostinil had frequent SAEs related to injection‐site reactions (62% vs. 20% with placebo) which also led to higher discontinuations rates (7.7% vs. 0.4%).
Bosentan, sildenafil, and epoprostenol did not demonstrate a difference in number of SAEs compared with placebo. Notable treatment‐related AEs with a higher
incidence than placebo were liver toxicity (bosentan); peripheral edema (riociguat, ambrisentan, bosentan and treprostinil); anemia (macitentan, riociguat and
ambristentan); and hypotension (riociguat, epoprostenol and treprostinil). Epoprostenol and treprostinil were frequently associated with nausea, diarrhea, jaw
pain, headache and injection‐site reactions.
Zhang, et al. American Heart Journal (2015)3
Zhang, et al.3 systematically studied the efficacy of oral PAH drugs on clinical worsening and mortality in patients with PAH. Randomized, double‐blind, placebo‐
controlled, parallel‐group trials that reported combined clinical worsening (CCW) events or all‐cause mortality were eligible for inclusion in the review.3 CCW
events included all‐cause mortality, lung or heart transplantation, hospitalization due to decompensated PAH and escalation of treatment (i.e., initiation of new
therapy). Patients in the studies had to be diagnosed with PAH and treated with an oral dosage formulation of a PAH drug.3 Studies that evaluated combination
therapy with inhaled, subcutaneous or intravenous prostanoids were excluded.3 Twenty‐one RCTs (n=5,105) with a mean follow‐up time of about 5 months were
identified that met inclusion criteria, but 4 trials were subsequently excluded from analysis because a few patients had received concurrent inhaled,
subcutaneous or intravenous PAH treatment.3 Odds ratios (ORs) with 95% CIs were calculated for all‐cause mortality and CCW events.3 The mean difference or
standard mean differences for continuous outcomes including 6MWD, PVR, mean PAP, mean right atrial pressure (RAP), and cardiac index were also calculated.3
All analyses were based on the intention‐to‐treat principle using a fixed‐effects or random‐effects models depending on study heterogeneity.3 Statistical
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heterogeneity was assessed using the ᵪ2 test (significant if p<0.1) and I2 test (significant if >50%).3 Meta‐analysis was performed for 3 drug classes: prostanoids,
ERAs and PDE5 inhibitors.
More than half (63.6%) patients had IPAH or FPAH, and 20.2% had PAH associated with connective tissue disease.3 Most of the patients were female with WHO
FC II or III.3 All studies but 1 reported baseline 6MWD and treatment effect on 6MWD, whereas only 8 studies reported baseline hemodynamic values and
change from baseline.3 The CCW event rate was significantly lower in the oral treatment group versus the placebo group (11.3% vs. 17.9%, respectively; OR 0.55;
95% CI, 0.47 to 0.64; p<0.001, heterogeneity p=0.166) but mortality rates did not significantly differ (2.5% vs. 3.3% for the treatment and placebo groups,
respectively, OR 0.82; 95% CI, 0.61 to 1.10; p=0.192, heterogeneity p=0.986).3 These results were not statistically dependent on trial characteristics.3 Oral PAH
drugs were associated with reduced risk for hospitalization (OR 0.52; 95% CI, 0.41 to 0.66) and reduced need to escalate therapy (OR 0.48; 95% CI, 0.26 to 0.90).3
A pooled analysis was also performed by drug classes. Oral ERAs and PDE5 inhibitors reduced the OR of CCW by 50% and 53%, respectively (p<0.001), whereas
oral prostanoids reduced the OR of CCW by 38% (p=0.014); oral riociguat also achieved a statistically significant reduction in the OR of 0.277 (p=0.015).3
However, none of the oral drug classes achieved a statistically significant reduction in mortality versus placebo.3 Change in 6MWD was significantly correlated
with CCW in meta‐regression analysis (p=0.006) and remained significant after adjustment for age, gender, drug class, WHO FC, and baseline 6MWD; however,
there was no correlation between change in 6MWD and mortality (p=0.065).3 Lastly, oral PAH treatment was also associated with significant improvement in
PVR, mean PAP and mean RAP with both fixed‐ and random‐effects models (p<0.001 for all).3 However, there was again no association found between
treatment effect on these hemodynamic parameters and all‐cause mortality or CCW.3
Zheng, et al. Pulmonary Pharmacology & Therapeutics (2014)2
Zheng, et al.2 also systematically assessed the efficacy of oral PAH drugs on mortality in patients with PAH. Similar methods to the Zhang, et al.3 review were
used to identify and assess RCTs of oral PAH drugs; however, since the authors were interested only in mortality outcomes, trials with endpoints limited to acute
hemodynamic parameters were excluded.2 In addition, studies that assessed sitaxsentan, which was withdrawn from the market due to liver toxicity, were also
excluded.2 Relative risks (RR) were calculated for dichotomous data and weighted mean differences (WMD), with 95% CI for continuous data.2 The Cochran Q
test and I2 test were used to assess the magnitude of effect size heterogeneity.2 When the effect size was homogenous, the data were analyzed with a fixed
effect model; otherwise, a random‐effects model was used.2 Publication bias was assessed with funnel plots by Eggers' regression test.2 Eighteen randomized,
placebo‐controlled trials (n=4,363) met inclusion criteria: 8 trials assessed ERAs, 4 trials assessed PD5 inhibitors, 5 trials assessed prostanoids, and 1 trial
assessed the sGC stimulator riociguat.2 In 17 trials, the predominant etiology was IPAH or familial PAH and most patients were in WHO FC III.2 Median length of
follow‐up in the trials was 16 weeks (range 12 to 96 weeks), with only 1 long‐term, event‐driven trial, which studied macitentan using a composite primary
endpoint of morbidity and mortality.2 The primary endpoint was 6MWD (alone or in combination with another outcome) in 14 trials; other primary outcomes in
the trials included PVR, clinical worsening or maximal oxygen consumption.2 Mortality was reported in 18 trials (n=4,363) but no individual trial showed a
statistically significant reduction in all‐cause mortality.2
As a drug class, ERAs (RR 0.82; 95% CI, 0.52 to 1.30; p=0.396) and prostanoids (RR 0.90; 95% CI, 0.46 to 1.79; p=0.773), and the sGC simulator riociguat (RR 0.40;
95% CI, 0.08 to 1.94; p=0.254), were not associated with a statistically significant reduction in all‐cause mortality; however, PDE5 inhibitors as a class were
associated with a significant mortality reduction compared to placebo (RR 0.22; 95% CI, 0.07 to 0.71; p=0.011).2 Secondary outcomes evaluated included clinical
worsening, which showed a significant improvement with all drug classes but the oral prostanoids.2 WHO FC improved by at least 1 grade in 20.7% of the
patients studied in these trials.2 By drug class, ERAs and PDE5 inhibitors significantly improved WHO FC, whereas oral prostanoids did not.2 The meta‐analysis
also found statistically significant improvement in 6MWD with each of the 3 drug classes: oral PDE5 inhibitors improved 6MWD by 39 meters, oral ERA agents
improved 6MWD by 35 meters, and oral prostanoids improved 6MWD by 20 meters.2 Lastly, oral prostanoids were associated with increased withdrawal due to
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adverse effects (RR 3.41; 95% CI, 2.06 to 5.63; p=0.000), whereas oral ERAs (RR 0.92; 95% CI, 0.66 to 1.28; p=0.626) and PDE5 inhibitors (RR 0.64; 95% CI, 0.39 to
1.04; p=0.072) did not increase incidence of withdrawal from adverse effects.2 For the outcomes assessed, no significant heterogeneity between the trials for
each drug class was found.2
Although there was an overlap for the majority of trials included in both systematic reviews by Zhang, et al.3 and Zheng et al.2, it should be noted that there were
some differences in some of the included trials that account for the small differences in their results. First, one study included in the Zheng, et al.2 review but
excluded by Zhang, et al.,3 largely influenced the overall mortality benefit with the PDE5 inhibitors calculated by Zheng, et al.2 Zhang, et al. also included trials
that evaluated sitaxentan, an oral ERA that was removed from the market due to risk for liver toxicity. Limitations between these systematic reviews are largely
the same: the majority of trials included had a small sample sizes and short duration of follow‐up, which made it difficult to assess mortality and other
meaningful long‐term clinical outcomes. Clinical worsening outcomes were also defined somewhat differently between individual trials and some of the trials did
not adequately report some secondary outcomes, which may have led to reporting bias. In addition, publication bias favoring the publication of positive studies
could not be excluded, though the funnel‐plot analyses of identified trials did not identify asymmetry.
Rival, et al. CHEST (2014)13
Rival, et al.13 systematically assessed the efficacy of PAH‐specific therapies to improve HRQoL. Patient‐perceived wellbeing is assessed through a questionnaire
that includes physical, social and psychological domains in relation to how they are affected by health. A systematic review of these results was conducted in
order to strengthen confidence in how PAH therapies might affect HRQoL.13 Randomized, placebo‐controlled trials longer than 6 weeks’ duration that evaluated
the effect of PAH therapies using HRQoL questionnaires in adults were included.13 Seventeen articles reporting on 14 trials were identified that met inclusion
criteria.13 The median study duration was 12 weeks (range 6 to 104 weeks).13 Most patients had IPAH or PAH associated with connective tissue disease.13 A
variety of HRQoL questionnaires were used, but the generic Medical Outcomes Study 36‐item Short Form (SF‐36) questionnaire was most commonly used.13 In
addition, for most of the questionnaires used, the MCID in scores in the setting of PAH is unknown.13 Most RCTs that evaluated HRQoL included it as a secondary
or exploratory endpoint that was only minimally detailed in the trials, often with only p‐values provided.13 Therefore, a meta‐analysis of the data was not
performed, though many trials demonstrated significant improvement in HRQoL scores (especially for physical domains).13
New Guidelines:
Canadian Drug Expert Committee (2015)7
Recommendations published by the Canadian Drug Expert Committee (CDEC) were informed by the CADTH systematic review.1 The CDEC acknowledged that
medical specialists who work with PAH are best suited to prescribe these medications given the nature of the disease as well as the complexity and costs of drug
regimens.7
An oral PDE5 inhibitor (sildenafil or tadalafil) is the preferred initial therapy for adult patients with PAH in WHO FC II and III.7 CADTH meta‐analyses
demonstrated that monotherapy of available oral PAH drugs are similarly efficacious in slowing WHO FC and clinical worsening, and PDE5 inhibitors were the
most cost‐effective options.7 However, there is no evidence to guide the duration of treatment with sildenafil or tadalafil before changing to or adding another
drug.7 Thus, the decision to change therapy or combine therapy with the PDE5 inhibitor should be made by a PAH specialist based on patient‐specific factors and
response (effectiveness and harms).7 For patients unable to receive sildenafil or tadalafil, there is insufficient evidence to make a recommendation with respect
to specific alternative initial therapies.7
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There is insufficient evidence to make a recommendation for initial therapy in PAH patients with WHO FC I and WHO FC IV at this time.7 Patients with WHO FC I
have not been represented in RCTs (<1%).7 For patients in WHO FC III or IV, IV epoprostenol is the only drug that has shown reduced mortality compared with
placebo; however, patients with more severe disease made up a large portion of the subjects in the epoprostenol studies (74% FC III and 26% FC IV).7
There are several limitations to the evidence that prohibited the CDEC from making more specific recommendations. First, the key outcome studied in most RCTs
was change in 6MWD from baseline, a measure that does not reliably reflect clinically relevant outcomes such as mortality, hospitalizations, or initiation of
rescue therapy.7 Second, some patients may not achieve satisfactory disease control on a single drug and may require additional medications due to the
progressive nature of the disease, and combination therapy should be used in such patients.7 Four RCTs demonstrated that sequential combination therapy can
improve outcomes versus monotherapy.7 There is insufficient evidence that assesses triple combination therapy.7 Lastly, no specific recommendations could be
made to subgroups of patients (based on disease severity or other disease characteristics) who may benefit more from specific drugs or combinations of drugs
based on insufficient evidence.7
European Society of Cardiology and European Respiratory Society (2015)11
The European Society of Cardiology (ESC) and the European Respiratory Society (ERS) recently updated their clinical practice guideline on the management of
PH. A comprehensive search for published evidence was performed.11 Identified evidence was critically appraised with the level of evidence graded (defined in
Table 3) and strength of recommendation given (defined in Table 4) for each management option.11
Table 3. ESC/ERS Strength of Recommendations.11
Class I
Given treatment is beneficial, useful and effective
Class II
Divergence of opinion whether treatment is useful/efficacious
Class IIa
Weight is in favor of usefulness/efficacy
Class IIb
Usefulness/efficacy not well established
Class III
Given treatment is not useful or effective, and may even be harmful

Recommendation indicated
Should be considered
May be considered
Not recommended

Table 4. ESC/ERS Level of Evidence Grades.11
Level of Evidence A
Data derived from multiple RCTs or meta‐analyses
Level of Evidence B
Data derived from single RCT or large non‐randomized studies
Level of Evidence C
Consensus opinion, retrospective studies or registries
Recommendations and evidence grades specific to management of PAH are summarized in Table 5.
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Table 5. Recommendations for Drug Monotherapy Options in PAH According to WHO FC.11
WHO FC II
WHO FC III
ERAs:
ERAs:
 Ambrisentan, oral (Class I, Level A)
 Ambrisentan, oral (Class I, Level A)
 Bosentan, oral (Class I, Level A)
 Bosentan, oral (Class I, Level A)
 Macitentan, oral (Class I, Level B)
 Macitentan, oral (Class I, Level B)
PDE5 Inhibitors:
PDE5 Inhibitors:
 Sildenafil, oral (Class I, Level A)
 Sildenafil, oral (Class I, Level A)
 Tadalafil, oral (Class I, Level B)
 Tadalafil, oral (Class I, Level B)
Prostanoids:
Prostanoids:
 Epoprostenol, IV (Class I, Level A)
 ‐
IP Receptor Agonists:
 Iloprost, inhaled (Class I, Level B)
 Selexipag, oral (Class I, Level B)
 Treprostinil, SC (Class I, Level B)
sGC Stimulators:
 Treprostinil, inhaled (Class I, Level B)
 Riociguat, oral (Class I, Level B)
 Treprostinil, IV (Class IIa, Level C)
 Treprostinil, oral (Class IIb, Level B)
IP Receptor Agonists:
 Selexipag, oral (Class I, Level B)
sGC Stimulators:
 Riociguat, oral (Class I, Level B)

WHO FC IV
ERAs:
 Ambrisentan, oral (Class IIb, Level C)
 Bosentan, oral (Class IIb, Level C)
 Macitentan, oral (Class IIb, Level C)
PDE5 Inhibitors:
 Sildenafil, oral (Class IIb, Level C)
 Tadalafil, oral (Class IIb, Level C)
Prostanoids:
 Epoprostenol, IV (Class I, Level A)
 Iloprost, inhaled (Class IIb, Level C)
 Treprostinil, SC (Class IIb, Level C)
 Treprostinil, inhaled (Class IIb, Level C)
 Treprostinil, IV (Class IIb, Level C)
IP Receptor Agonists:
 ‐
sGC Stimulators:
 Riociguat, oral (Class IIb, Level C)

Combination therapy using 2 or more classes of drugs simultaneously may be applied sequentially or initially. The rationale for initial combination therapy is
based on the known mortality of PAH.11 However, sequential combination therapy has been more widely studied and is most widely utilized in clinical trials and
in clinical practice, though a statistically significant mortality reduction with combination therapy has not yet been achieved.11 Recommendations and evidence
for the use of specific drug combination options are presented in Table 6 for initial combination therapy and in Table 7 for sequential combination therapy.
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Table 6. Recommendations for Initial Drug Combination Therapy for PAH According to WHO FC.11
WHO FC II
WHO FC III
 Ambrisentan + tadalafil, oral
 Ambrisentan + tadalafil, oral
(Class I, Level B)
(Class I, Level B)
 Other oral ERA + oral PDE5 inhibitor
 Other oral ERA + oral PDE5 inhibitor
(Class IIa, Level C)
(Class IIa, Level C)
 Oral bosentan + oral sildenafil + IV
epoprostenol
(Class IIa, Level C)
 Oral bosentan + IV epoprostenol
(Class IIa, Level C)
 Other oral ERA or PDE5 inhibitor + SC
treprostinil
(Class IIb, Level C)
 Other oral ERA or PDE5 inhibitor + other IV
prostanoid
(Class IIb, Level C)
Table 7. Recommendations for Sequential Drug Combination Therapy for PAH According to WHO FC.11
Sequential Combination Regimen
WHO FC II
WHO FC III
Macitentan added to sildenafil
Class I, Level B
Class I, Level B
Riociguat added to bosentan
Class I, Level B
Class I, Level B
Selexipag added to an ERA and/or PDE5
Class I, Level B
Class I, Level B
inhibitor
Sildenafil added to epoprostenol
Insufficient
Class I, Level B
Treprostinil inhaled added to sildenafil
Class IIa, Level B
Class IIa, Level B
or bosentan
Iloprost inhaled added to bosentan
Class IIb, Level C
Class IIb, Level B
Tadalafil added to bosentan
Class IIa, Level C
Class IIa, Level C
Ambrisentan added to sildenafil
Class IIb, Level C
Class IIb, Level C
Bosentan added to epoprosentol
Insufficient
Class IIb, Level C
Bosentan added to sildenafil
Class IIb, Level C
Class IIb, Level C
Other double combinations
Class IIb, Level C
Class IIb, Level C
Other triple combinations
Class IIb, Level C
Class IIb, Level C
Riociguat added to sildenafil or other
Class III, Level B
Class III, Level B
PDE5 inhibitor
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WHO FC IV
Oral bosentan + oral sildenafil + IV
epoprostenol
(Class IIa, Level C)
Oral bosentan + IV epoprostenol
(Class IIa, Level C)
Ambrisentan + tadalafil, oral
(Class IIb, Level C)
Other oral ERA + oral PDE5 inhibitor
(Class IIb, Level C)
Other oral ERA or PDE5 inhibitor + SC
treprostinil
(Class IIb, Level C)
Other oral ERA or PDE5 inhibitor + other IV
prostanoid
(Class IIb, Level C)

WHO FC IV
Class IIa, Level C
Class IIa, Level C
Class IIa, Level C
Class IIa, Level B
Class IIa, Level C
Class IIb, Level C
Class IIa, Level C
Class IIb, Level C
Class IIb, Level C
Class IIb, Level C
Class IIb, Level C
Class IIb, Level C
Class III, Level B
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American College of Chest Physicians (2014)9
The updated CHEST guideline addresses only drugs approved by the FDA for the management of PAH, with the exception of a CCB, which are also included
because of their use in a small but important subgroup of vasoreactive patients with PAH. The rating of the quality of the entire body of evidence for each
intervention and outcome for PAH was assessed. Grades of Recommendations, Assessment, Development, and Evaluation (GRADE) methodology was used to
summarize and grade pooled evidence.9 Evidence ratings started as high quality and were downgraded based on domains of risk of bias, precision, consistency,
directness and publication bias.9 The letter grade (A, B, C or Insufficient) was assigned based on the evidence level of the body of literature supporting each
intervention and outcome comparison.9 To be considered C‐level evidence, 2 or more studies that addressed the specific intervention and outcome were
required.9 An evidence‐based guideline was pursued when the evidence level was determined to be “A” (high‐quality evidence), “B” (moderate‐quality
evidence), or “C” (low‐quality evidence). A consensus‐based statement was issued where the evidence was deemed insufficient.9 A number grade (1 or 2) was
also assigned reflect the recommendation as strong (1) or weak (2) on the basis of perceived benefits and harms of the treatment.9
Recommendations are organized by WHO FC as it is frequently a starting point in treatment decisions and a basis upon which drugs are approved by the FDA.9 In
general, management of patients with PAH should be collaborative and closely coordinated between local physicians and providers with expertise in PAH, which
may involve cardiologists, pulmonologists, rheumatologists, and primary care (consensus).9
The following drug therapy recommendations are highlighted from the CHEST guideline:
Treatment‐naïve Patients in WHO FC I:
 This population of patients should be continuously monitored for development of symptoms that would signal disease progression and warrant initiation
of pharmacotherapy (consensus).9 Any causes that may contribute to PAH, such as sleep apnea and hypertension, should be aggressively treated
(consensus). In patients that demonstrate acute vasoreactivity upon testing, a trial of a CCB (i.e., amlodipine, diltiazem, nifedipine) should be initiated
unless there are contraindications or right‐sided heart failure is present (consensus).9
Treatment‐naïve Patients in WHO FC II:
 Patients who are not candidates for a CCB should be initiated on monotherapy.9 Options for initial monotherapy include an ERA, PDE5 inhibitor, or
riociguat:
o The ERA ambrisentan may be used to improve 6MWD (Grade 1C); bosentan or macitentan are other ERAs that can be used to delay time to
clinical worsening (consensus);
o PDE5 inhibitors sildenafil (Grade 1C) or tadalafil (consensus) may be used to improve 6MWD; or
o Riociguat can be used to improve 6MWD (consensus) and WHO FC (consensus), and delay time to clinical worsening (consensus).
o Parenteral or inhaled prostanoids should not be chosen as initial therapy or as second‐line agents who have not met treatment goals
(consensus).9
Treatment‐naïve Patients in WHO FC III:
 Patients who are not candidates for a CCB should be initiated on monotherapy.9 Again, options for initial monotherapy include an ERA, PDE5 inhibitor, or
riociguat:
o The ERA bosentan may be used to improve 6MWD (Grade 1B) and to decrease hospitalizations related to PAH in the short‐term (Grade 2C);
ambrisentan may also be used to improve 6MWD (Grade 1C); alternatively, macitentan can be used to improve WHO FC (consensus) and delay
the time to clinical worsening (consensus);
o PDE5 inhibitors sildenafil (Grade 1C) or tadalafil (consensus) may be used to improve 6MWD or to improve WHO FC (consensus); or
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Riociguat can be used to improve 6MWD (consensus) or WHO FC (consensus).
Patients who have evidence of rapid disease progression or poor clinical prognosis should be initiated on a parenteral prostanoid, such as
continuous IV epoprostenol to improve WHO FC (consensus), or continuous IV epoprostenol, treprostinil, or continuous SC treprostinil to
improve 6MWD (consensus).9
Treatment‐experienced Patients in WHO FC III:
 Patients with evidence of disease progression or poor clinical prognosis despite treatment with oral agents should be initiated on a parenteral or inhaled
prostanoid9:
o Inhaled may be used treprostinil to improve 6MWD (Grade 2C) in patients who remain symptomatic on stable and appropriate doses of an ETRA
or PDE5 inhibitor; alternatively, inhaled iloprost can be used to improve WHO FC (consensus) and delay time to clinical worsening (consensus); or
o Continuous IV epoprostenol can be used to improve WHO FC (consensus) or 6MWD (consensus); continuous IV treprostinil can also be used to
improve 6MWD (consensus).9
Patients in WHO FC IV:
 Patients should be initiated on a parenteral prostanoid, such as9:
o Continuous IV epoprostenol can be used to improve WHO FC (consensus) and 6MWD (consensus); alternatively, continuous IV treprostinil or
continuous SC treprostinil can be used to improve 6MWD (consensus).9
o Treatment‐naïve patients unable to manage parenteral prostanoid therapy may be initiated on an inhaled prostanoid in combination with an
ERA, such as bosentan to improve 6MWD (Grade 2B) and inhaled iloprost to improve 6MWD (consensus) and WHO FC (consensus); inhaled
treprostinil (in combination only) can also be used to improve 6MWD (consensus).9
o
o

New Safety Alerts:
None identified.
New Formulations or Indications:
None identified.
Randomized Controlled Trials:
A total of 47 citations were manually reviewed from the literature search. After further review, all but 2 trials were excluded because of wrong study design
(observational), comparator (placebo), or outcome studied (non‐clinical). These trials are briefly described in the Table 8 below. Full abstracts are included in
Appendix 2.
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Table 8. Description of Randomized Comparative Clinical Trials.
Study
Comparison
Population
Galie, et al.5

1.

MC, DB, RCT

2.
3.

McLaughlin,
et al.4

1.
2.

ambrisentan 10 mg +
tadalafil 40 mg (n=302)
ambrisentan 10 mg +
placebo (n=152)
tadalafil 40 mg +
placebo (n=151)

bosentan 62.5‐125 mg
BID (n=159)
placebo (n=175)

MC, DB, RCT
All patients had been on,
and remained on, sildenafil
≥20 mg TID

▪Mean age 54 years
▪78% female
▪WHO FC II/III PAH (69% FC III)
▪Treatment‐naïve
▪PAP ≥25 mmHg

▪Mean age 54 years
▪76% female
▪WHO FC II/III PAH
▪6MWD 150‐480 m
▪Sildenafil ≥20 mg TID for ≥3
months before study (no other
PAH drugs)

Primary Endpoint

Results

Composite Clinical Worsening: time‐to‐event of
death, hospitalization for worsening PAH,
disease progression, or unsatisfactory long‐
term clinical response.

1.
2.
3.

ambrisentan + tadalafil (18%)
ambrisentan + placebo (34%)
tadalafil 40 mg + placebo (28%)

1. vs. 2. [HR 0.48; 95% CI 0.31‐0.72, p<0.001]
1. vs. 3. [HR 0.53; 95% CI 0.34‐0.83, p=0.005]

Composite Clinical Worsening: time‐to‐event of
death, hospitalization for worsening PAH or
initiation of IV prostanoid therapy, atrial
septostomy, lung transplant, or worsening
PAH.

Note: Composite endpoint primarily driven by reduction in
hospitalizations for PAH. Mean duration of treatment was 609
days (no statistically significant difference between groups).
1. bosentan (42.8%) [HR 0.83; 97.31% CI 0.58‐1.19, p=0.2508]
2. placebo (42.8%)
Note: mean duration of treatment was 40 months for the placebo
group and 38 months for the bosentan group. Median daily
sildenafil dose was 60.0 mg for both groups.

Abbreviations: 6MWD = 6‐minute walk distance; BID = twice daily; CI = confidence interval; DB = double‐blind; IV = intravenous; MC = multi‐centered; PAH = pulmonary arterial hypertension; PAP =
pulmonary arterial pressure; RCT = randomized, controlled trial; SC = subcutaneous; TID = three‐times daily; WHO FC = World Health Organization Functional Class.
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NEW DRUG EVALUATION:
See Appendix 3 for Highlights of Prescribing Information from the manufacturer, including indications, dosage and administration, formulations,
contraindications, warnings and precautions, adverse reactions, drug interactions and use in specific populations.
Pharmacology and Pharmacokinetic Properties:
The mechanism of action and specific pharmacokinetic properties of selexipag are listed in Table 9.
Table 9. Pharmacology and Pharmacokinetic Properties.12
Mechanism of Action
Selexipag and its active metabolite are selective IP prostacyclin receptor agonists
Absorption
Time to maximum concentration is 1‐3 hours (selexipag) and 3‐4 hour (active metabolite)
Distribution and
Protein Binding
Both selexipag and its active metabolite are highly bound (99%) to plasma proteins (i.e., albumin, alpha 1‐acid glycoprotein)
Elimination
Primarily eliminated through metabolism
Half‐Life
0.8‐2.5 hours (active metabolite 6.2‐13.5 hours)
Hydrolyzed by carboxylesterase 1 to active metabolite (37‐fold more potent than selexipag), followed by oxidative metabolism through
Metabolism
CYP3A4 and CYP2C8 and glucuronidation of the metabolite by UGT1A3 and UGT2B7
Clinical Efficacy:
FDA approval of selexipag is based on a single trial that assessed the efficacy of selexipag versus placebo in PAH WHO FC II or III patients with or without
background ERA and PDE5 inhibitor therapy.14 The trial was a multicenter, double‐blind, randomized, parallel‐group, placebo‐controlled, event‐driven, phase 3
study.6 Patients were randomized 1:1 to placebo or selexipag 200 mcg twice daily (BID). Concomitant use of prostanoids was prohibited. The selexipag dose was
increased weekly during a 12‐week dose titration phase by 200 mcg per dose until the maximum tolerable dose was reached. The maximum allowed dose was
1600 mcg BID. After 12 weeks, patients entered the maintenance phase of the study.
The end of the treatment period was defined for each patient as 7 days after the last dose of selexipag or placebo. The end of the treatment period occurred at
the end of the study (for patients who did not have a primary endpoint event), after first occurrence of a primary endpoint, or after premature discontinuation
of the drug (e.g., due to an adverse event, etc.). The end of the study was declared when the pre‐specified number of primary endpoint events in the study
population was reached. The primary endpoint was time to first event of (a) all‐cause mortality, (b) hospitalization for worsening PAH, (c) initiation of parental
prostanoid or chronic oxygen, (d) confirmed 15% decrease in 6MWD plus worsened WHO FC or need for additional PAH therapy. Secondary endpoints included
components of the primary composite endpoint.
Details of the study are available in Table 10. The study population was 80% female, 13% from the U.S., and had a median age of 49 years. Nearly all patients at
baseline were either in WHO FC II (45.8%) or WHO FC III (52.5%). Over 26 weeks, 26% of patients receiving selexipag discontinued treatment, mostly for adverse
events, versus 17% in the placebo group. Overall, 397 patients experienced the primary endpoint (41.6% in the placebo group and 27.0% in the selexipag group;
HR 0.60; 99% CI, 0.46 to 0.78; p<0.001). The primary drivers behind the composite endpoint were a lower incidence of disease progression with selexipag (6.6%
vs. 17.2% with placebo) and hospitalization for worsening PAH with selexipag (13.6% vs. 18.7% with placebo). Death from any cause occurred more frequently in
patients in the selexipag group (4.9%) versus the placebo group (3.1%); however, all‐cause mortality (17.4% vs. 18.0%, respectively) and mortality due to PAH
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(12.2% vs. 14.3%, respectively) was equal between the two groups when events up to the end of the study were assessed and analyses included patients who
chose to remain enrolled after a non‐fatal primary endpoint was reached. The FDA’s initial concerns were alleviated by these subsequent data.14
Subgroup analyses of the primary endpoint were performed on pre‐specified dose strata: low doses (200 or 400 mcg BID), medium doses (600, 800, or 1000 mcg
BID), and high doses (1200, 1400 or 1600 mcg BID). A total of 23.2% of patients received a maintenance dose of selexipag in the low‐dose stratum, 31.2%
received a maintenance dose in the medium‐dose stratum, and 42.9% received a maintenance dose in the high‐dose stratum. The treatment effect of selexipag
with respect to the primary endpoint was consistent across the dosing strata. In another pre‐specified subgroup analysis, the treatment effect was similar in
patients who were already receiving both ERA and PDE5 inhibitor therapy (33%), one of the treatments (15% on an ERA; 32% on a PDE5 inhibitor), or none.
At week 26, the 6MWD had decreased by a median of 9.0 m from baseline in the placebo group and had increased by 4.0 m from baseline in the selexipag group
(difference 12.0 m; 99% CI, 1.0 to 24.0 m; p=0.003). The difference seen between the groups in 6MWD is miniscule compared with other therapies but was
somewhat attributable to imputation rules.14 There was not a statistically significant difference between the groups with respect to the number of patients who
did not experience worsening WHO FC (74.9% in the placebo group vs. 77.8% in the selexipag group; OR 1.16; 99% CI, 0.81 to 1.66; p=0.28). In addition, there
were no statistically significant differences in mortality due to PAH (14.3% in the placebo group vs. 12.2% in the selexipag group; HR 0.86 [95% CI, 0.63 to 1.18;
p=0.18]) or all‐cause mortality (18.0% in the placebo group vs. 17.4% in the selexipag group; HR 0.97 [95% CI, 0.74 to 1.28; p=0.42]) at the end of the study
period.
Overall, there was low concern for risks of bias, though the attrition rates were high but not unexpected for this population. The applicability of the study’s
results to the OHP PAH population is of moderate concern as few centers were located in the U.S. and the majority of patients were of Asian and Eastern
European populations.
Clinical Safety:
Overall, 7.1% of patients in the placebo group and 14.3% of patients in the selexipag group prematurely discontinued their medication due to an adverse event.
The most frequent adverse events leading to early discontinuation of selexipag were headache, nausea and diarrhea. The most common adverse effects were
similar to those observed in patients who receive prostanoid therapy. The frequencies of these adverse effects, including numbers needed to harm, are detailed
in Table 5. No serious adverse events were reported more frequently in the selexipag group compared to the placebo group. However, hyperthyroidism
occurred in 8 patients in the selexipag group (and led to early discontinuation in 1 patient) but none in the placebo group (p<0.004). Anemia also occurred more
frequently in the selxipag group than in the placebo group (8.3% vs. 5.4%, respectively; p=0.05) with a hemoglobin level less than 8 g/dL occurring in 1.3% of
patients in the selexipag group and 0.7% of patients in the placebo group (p=0.38). According to FDA analysis, the safety profile of selexipag is similar to that of
other systemic vasodilators.14
Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Mortality
2) Hospitalizations
3) Heart or lung transplant
4) Atrial septostomy
5) Change in WHO FC
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Table 10. Comparative Evidence Table.
Ref./
Study
Design
1. Sitbon, et
al.6
MC, DB, PG,
PC RCT

Drug Regimens/
Duration

Patient Population

N

Efficacy Endpoints

1. Selexipag 200
mcg BID and
titrated by 200 mcg
to maximum
tolerated dose (NTE
1600 mcg BID) [S]

Demographics:
Females: 79.8%
Mean age: 48.1 y
IPAH: 56.1%%
WHO FC II: 45.8%
WHO FC III: 52.5%
6MWD: 353.2 m
Treatment‐naïve:
20.4%

ITT:
1. 574
2. 582

Primary Endpoint:
Death or complication
related to PAH*

PP:
1. 574
2. 582

Selexipag: 27.0%
Placebo: 41.6%
HR 0.60 (99% CI, 0.46 to
0.78; p<0.001)

Phase 3
2. Placebo [P]
Sponsor:
Actelion, Ltd

1:1 randomization
12‐week dose
adjustment phase,
followed by
maintenance phase
Median duration for
selexipag: 70.7 wks
Median duration for
placebo: 63.7 wks

Key Inclusion
Criteria:
▪Age 18‐75 years
▪IPAH; FPAH; or
PAH associated with
HIV, drug use/toxin
exposure,
connective tissue
disease or repaired
congenital systemic‐
to‐pulmonary
shunts
▪PVR ≥5 Wood units
‐5
(400 dyn●sec●cm )
▪6MWD 50‐450 m
Key Exclusion
Criteria:
▪prostanoid therapy

Attrition:
1. 22.6%
2. 15.1%

ARR/NNT

14.6%/7

Secondary Endpoints (in
order of hierarchy):
Change in 6MWD from
baseline to week 26:
S: +4.0 m vs. P: ‐9.0 m
MD 12.0 m (99% CI, 1.0 to
24.0 m; p=0.003)
Absence of WHO FC
worsening to week 26:
S: 77.8% vs. P: 74.9%
OR 1.16 (99% CI, 0.81 to
1.66; p=0.28)

NA

NS

Death due to PAH:
S: 12.2% vs. P: 14.3%
HR 0.86 (95% CI, 0.63 to
1.18; p=0.18)

NS

Safety Outcomes

ARR/NNH

Early D/C due to AE:
S: 14.3%
P: 7.1%
P<0.001

7.2%/13

≥1 SAE:
S: 43.8%
P: 47.1%
p=0.26

NS

Headache:
S: 65.2%
P: 32.8%
p<0.001

32.4%/3

Diarrhea:
S: 42.4%
P: 19.1%
p<0.001

23.3%/4

Nausea:
S: 33.6%
P: 18.5%
p<0.001

15.1%/6

Pain in Jaw:
S: 25.7%
P: 6.2%
p<0.001

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized centrally via
IWRS/IVRS.
Performance Bias: (low) double‐blinded by
matching placebo tablets.
Detection Bias: (low) collection, management
and analysis of data performed by sponsor;
however, data assessment was blinded.
Statistical assumptions used to power study
not referenced. True ITT analysis of results
performed.
Attrition Bias: (high) significantly more
patients discontinued study treatment due to
adverse events which may have unblinded
patients and study personnel.
Reporting Bias: (low) pre‐specified outcomes
were appropriately reported.
Applicability:
Patient: 20.4% treatment‐naïve or
concomitantly taking PDE5‐inhibitor (32.4%)
or ERA (14.7%), or both (32.5%), at stable
doses. Only 16.7% were North American.
Intervention:
Comparator:
Outcomes: primary composite outcome a
time‐to‐event analysis driven by reduction in
disease progression (6.6% vs. 17.2%)
Setting: 181 outpatient clinic sites in 39
countries, primarily in Asian and Eastern
European settings.

19.5%/5
All‐cause mortality:
S: 17.4% vs. P: 18.0%
HR 0.97 (95% CI, 0.74 to
1.28; p=0.42)
NS
Abbreviations [alphabetical order]: 6MWD = 6‐minute walk distance; AE = adverse event; ARR = absolute risk reduction; BID = twice daily; CI = confidence interval; DB = double blind; ERA = endothelin‐
receptor antagonist; FPAH = familial (heritable) pulmonary arterial hypertension; HIV = human immunodeficiency virus infection; HR = hazard ratio; IPAH = idiopathic pulmonary arterial hypertension; ITT
= intention to treat; IWRS/IVRS = interactive web/voice response system; m = meters; mcg = micrograms; MC = multi‐centered; MD = mean difference; N = number of subjects; NA = not applicable; NNH =
number needed to harm; NNT = number needed to treat; NS = not statistically significant; O2 = oxygen; PAH = pulmonary arterial hypertension; PC = placebo‐controlled; PDE5 = phosphodiesterase‐5; PG =
parallel group; PP = per protocol; PVR = pulmonary vascular resistance; RCT = Randomized Controlled Trial; SAE = serious adverse event; WHO FC = World Health Organization Functional Class.
*Complication of PAH defined as: disease progression (15% reduction in 6MWD plus worsening WHO FC or need for additional PAH treatment); worsening of PAH that led to hospitalization, initiation of
parenteral prostanoid or long‐term O2; or need for lung transplant or balloon atrial septostomy.
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Appendix 1: Current Status on Preferred Drug List
ROUTE

FORMULATION

BRAND

GENERIC

PDL

ORAL
ORAL
ORAL

TABLET
TABLET
TABLET

REVATIO
SILDENAFIL
TRACLEER

SILDENAFIL CITRATE
SILDENAFIL CITRATE
BOSENTAN

Y
Y
Y

INHALATION
INHALATION
INHALATION
INHALATION
INJECTION
INTRAVEN
INTRAVEN
INTRAVEN
ORAL
ORAL
ORAL
ORAL
ORAL
INTRAVEN
INTRAVEN
ORAL

AMPUL-NEB
AMPUL-NEB
AMPUL-NEB
AMPUL-NEB
VIAL
VIAL
VIAL
VIAL
TABLET
TABLET
TABLET
TABLET
TABLET ER
VIAL
VIAL
SUSP RECON

TYVASO
TYVASO
TYVASO
VENTAVIS
REMODULIN
EPOPROSTENOL SODIUM
FLOLAN
VELETRI
ADCIRCA
ADEMPAS
LETAIRIS
OPSUMIT
ORENITRAM ER
REVATIO
SILDENAFIL CITRATE
REVATIO

TREPROSTINIL
TREPROSTINIL/NEB ACCESSORIES
TREPROSTINIL/NEBULIZER/ACCESOR
ILOPROST TROMETHAMINE
TREPROSTINIL SODIUM
EPOPROSTENOL SODIUM (GLYCINE)
EPOPROSTENOL SODIUM (GLYCINE)
EPOPROSTENOL SODIUM (ARGININE)
TADALAFIL
RIOCIGUAT
AMBRISENTAN
MACITENTAN
TREPROSTINIL DIOLAMINE
SILDENAFIL CITRATE
SILDENAFIL CITRATE
SILDENAFIL CITRATE

N
N
N
N
N
N
N
N
N
N
N
N
N
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Appendix 2: Abstracts of Clinical Trials
Galie N, Barbera JA, Frost AE, et a. Initial Use of Ambrisentan plus Tadalafil in Pulmonary Arterial Hypertension. N Engl J Med. 2015; 373:834‐44.
DOI: 10.1056/NEJMoa1413687
BACKGROUND Data on the effect of initial combination therapy with ambrisentan and tadalafil on long‐term outcomes in patients with pulmonary arterial
hypertension are scarce.
METHODS In this event‐driven, double‐blind study, we randomly assigned, in a 2:1:1 ratio, participants with World Health Organization functional class II or III
symptoms of pulmonary arterial hypertension who had not previously received treatment to receive initial combination therapy with 10 mg of ambrisentan plus
40 mg of tadalafil (combination‐therapy group), 10 mg of ambrisentan plus placebo (ambrisentan monotherapy group), or 40 mg of tadalafil plus placebo
(tadalafil monotherapy group), all administered once daily. The primary end point in a time‐to‐event analysis was the first event of clinical failure, which was
defined as the first occurrence of a composite of death, hospitalization for worsening pulmonary arterial hypertension, disease progression, or unsatisfactory
long‐term clinical response.
RESULTS The primary analysis included 500 participants; 253 were assigned to the combination‐therapy group, 126 to the ambrisentan‐monotherapy group, and
121 to the tadalafil‐monotherapy group. A primary end‐point event occurred in 18%, 34%, and 28% of the participants in these groups, respectively, and in 31%
of the pooled monotherapy group (the two monotherapy groups combined). The hazard ratio for the primary end point in the combination‐therapy group versus
the pooled‐monotherapy group was 0.50 (95% confidence interval [CI], 0.35 to 0.72; P<0.001). At week 24, the combination‐therapy group had greater
reductions from baseline in N‐terminal pro–brain natriuretic peptide levels than did the pooled‐monotherapy group (mean change, −67.2% vs. −50.4%; P<0.001),
as well as a higher percentage of patients with a satisfactory clinical response (39% vs. 29%; odds ratio, 1.56 [95% CI, 1.05 to 2.32]; P = 0.03) and a greater
improvement in the 6‐minute walk distance (median change from baseline, 48.98 m vs. 23.80 m; p<0.001). The adverse events that occurred more frequently in
the combination‐therapy group than in either monotherapy group included peripheral edema, headache, nasal congestion, and anemia.
CONCLUSIONS Among participants with pulmonary arterial hypertension who had not received previous treatment, initial combination therapy with
ambrisentan and tadalafil resulted in a significantly lower risk of clinical‐failure events than the risk with ambrisentan or tadalafil monotherapy.
FUNDING: Gilead Sciences and GlaxoSmithKline
McLaughlin V, Channick RN, Ghofrani HA, et al. Bosentan added to sildenafil therapy in patients with pulmonary arterial hypertension. Eur Respir J. 2015;
46:405‐413. DOI: 10.1183/13993003.02044‐2014
The safety and efficacy of adding bosentan to sildenafil in pulmonary arterial hypertension (PAH) patients was investigated. In this prospective, double‐blind,
event‐driven trial, symptomatic PAH patients receiving stable sildenafil (20 mg three times daily) for 3 months were randomized (1:1) to placebo or bosentan
(125 mg twice daily). The composite primary end‐point was the time to the first morbidity/mortality event, defined as all‐cause death, hospitalization for PAH
worsening or intravenous prostanoid initiation, atrial septostomy, lung transplant, or PAH worsening. Secondary/exploratory end‐points included change in 6‐
min walk distance and World Health Organization functional class at 16 weeks, change in N‐terminal pro‐brain natriuretic peptide (NT‐proBNP) over time, and
all‐cause death. Overall, 334 PAH patients were randomized to placebo (n=175) or bosentan (n=159). A primary endpoint event occurred in 51.4% of patients
randomized to placebo and 42.8% to bosentan (hazard ratio 0.83, 97.31% CI 0.58–1.19; p=0.2508). The mean between‐treatment difference in 6‐min walk
distance at 16 weeks was +21.8 m (95% CI +5.9–37.8 m; p=0.0106). Except for NT‐proBNP, no difference was observed for any other end‐point. The safety profile
of bosentan added to sildenafil was consistent with the known bosentan safety profile. In COMPASS‐2, adding bosentan to stable sildenafil therapy was not
superior to sildenafil monotherapy in delaying the time to the first morbidity/mortality event.
FUNDING: Actelion Pharmaceuticals
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Appendix 3: Highlights of Prescribing Information
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Appendix 4: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to November Week 3 2015
1
exp Hypertension, Pulmonary/ 17423
2
sildenafil.mp. 5576
3
bosentan.mp. 1974
4
treprostinil.mp. 328
5
exp Iloprost/ 1099
6
exp Epoprostenol/ 3824
7
tadalafil.mp. 1313
8
riociguat.mp. 86
9
ambrisentan.mp. 223
10
macitentan.mp. 77
11
2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 12471
12
1 and 11 2694
13
limit 12 to (english language and yr="2014 ‐Current" and (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)) 47
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Appendix 5: Prior Authorization Criteria

Oral/Inhaled Pulmonary Arterial Hypertension Agents
Goals:
 Restrict use to patients with pulmonary arterial hypertension (PAH) and World Health Organization (WHO) Functional Class II-IV
symptoms.
 Restrict use to conditions funded by the Oregon Health Plan (OHP). Note: erectile dysfunction is not funded by the OHP.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred drugs
Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. What is the diagnosis?

Record ICD10 code

2. Is this an OHP-funded diagnosis?

Yes: Go to #3

No: Pass to RPh. Deny, not
funded by the OHP.

3. Is the drug being prescribed by a pulmonologist or
cardiologist?

Yes: Go to #4

No: Pass to RPh. Deny for
medical appropriateness.

4. Is there a diagnosis of pulmonary arterial hypertension
(PAH) (WHO Group 1)?

Yes: Go to #8

No: Go to #5

5. Is there a diagnosis of chronic thromboembolic pulmonary
hypertension (WHO Group 4)?

Yes: Go to #6

No: Go to #10
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6. Is the request for riociguat (Adempas®)?

Yes: Go to #7

No: Go to #10

7. Is the patient classified as having World Health
Organization (WHO) Functional Class II-IV symptoms?

Yes: Approve for 12 months

No: Pass to RPh. Deny for
medical appropriateness.

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

Yes: Inform prescriber of
preferred alternatives in class.

No: Go to #9

9. Is the patient classified as having World Health
Organization (WHO) Functional Class II-IV symptoms?

Yes: Approve for 12 months

No: Pass to RPh. Deny for
medical appropriateness.

10. RPh Only: Prescriber must provide supporting literature for
use.

Yes: Approve for length of
treatment.

No: Deny, not funded by the
OHP

Note: preferred products do not require PA or copay.

P&T/DUR Review:
Implementation:

3/16 (AG); 7/14; 3/14; 2/12; 9/10
5/12; 1/12; 1/11

Injectable Pulmonary Arterial Hypertension Agents (IV/SC)
Goals:
 Restrict use to patients with pulmonary arterial hypertension (PAH) and World Health Organization (WHO) Functional Class III-IV
symptoms.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred drugs
Author: Andrew Gibler, Pharm.D.
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Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the diagnosis an OHP-funded condition?

Yes: Go to #3

No: Pass to RPh. Deny, not
funded by the OHP.

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

Yes: Inform prescriber of
preferred alternatives in class.

No: Go to #4

Note: preferred products do not require PA or copay.
4. Is there a diagnosis of pulmonary arterial hypertension (PAH) Yes: Go to #5
(WHO Group 1)?

No: Pass to RPh. Deny for
medical appropriateness.

5. Is the patient classified as having World Health Organization
(WHO) Functional Class III-IV symptoms?

Yes: Go to #6

No: Pass to RPh. Deny for
medical appropriateness.

6. Is the drug being prescribed by a pulmonologist or a
cardiologist?

Yes: Approve for 12 months

No: Pass to RPh. Deny for
medical appropriateness.

P&T / DUR Review:
Implementation:

3/16 (AG); 9/12
1/1/13
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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

New Drug Evaluation: Ferric Citrate tablets, oral
Date of Review: March 2016
Generic Name: ferric citrate
PDL Class: Phosphate Binders

End Date of Literature Search: October 2015
Brand Name (Manufacturer): Auryxia™ (Keryx Biopharmaceuticals)
Dossier Received: not available via AMCP

Research Questions:
 Is ferric citrate superior in efficacy to other phosphate binders (calcium acetate, lanthanum carbonate, sevelamer hydrochloride, sevelamer carbonate, and
ferric oxyhydroxide) in lowering serum phosphorus in patients who have chronic kidney disease (CKD), are on dialysis, and have hyperphosphatemia?
 Is ferric citrate effective in improving mortality or morbidity associated with hyperphosphatemia, and is ferric citrate effective in lowering serum
phosphorus levels in patients with CKD on dialysis?
 Is ferric citrate superior in safety, tolerance, and compliance to other phosphate binders in CKD dialysis patients with hyperphosphatemia?
Conclusions:
 There is no evidence ferric citrate is superior to other phosphate binders or improves mortality or morbidity associated with hyperphosphatemia in CKD
patients on dialysis. However, there is low quality evidence ferric citrate is effective in lowering serum phosphorus. The efficacy of ferric citrate is supported
by two phase 3 open‐label, randomized trials: Trial 304 and Trial 305. Trial 304 was a sequential, three‐phase study with a 2‐week washout period, followed
by a 52‐week active‐controlled safety period, followed by a 4‐week placebo‐controlled efficacy period. Patients who completed the 52‐week safety period
were re‐randomized to ferric citrate (n=91) or placebo (n=91) for the efficacy period. The efficacy period showed that the adjusted mean difference in
serum phosphorus levels for subjects on ferric citrate vs subjects on placebo was ‐2.2 mg/dL. Trial 305 was a 4‐week non‐controlled dose‐ranging and
efficacy study comparing the mean change in serum phosphorus for subjects on fixed‐dose 1‐g, 6‐g, and 8‐g ferric citrate daily. The mean reduction in
serum phosphorus from baseline to week 4 was 0.1 mg/dL, 1.9 mg/dL, and 2.1 mg/dL for the 1‐g, 6‐g, and 8‐g arms, respectively, with a statistically
significant difference in the 8‐g vs 1‐g and 6‐g vs 1‐g arms in pairwise comparison.
Among several validity concerns were the following: (1) Both trials used an open‐label design, which was mitigated by the objective nature of the outcome;
however, it was unclear whether laboratory personnel were blinded; (2) Both trials excluded patients intolerant to phosphate binders, which limits
determining the drug’s effectiveness in a general population of CKD patients on dialysis who have hyperphosphatemia; (3) The efficacy assessment periods
of both trials were short in comparison to the chronic nature of the condition; (4) Only patients completing the 52‐week safety period of Trial 305 were
randomized to the efficacy period, which resulted in exclusion of 39% of subjects between the start of the safety phase and the start of the efficacy phase.


Two primary safety concerns exist with all phosphate binders: (1) drug‐drug interactions resulting in the reduced bioavailability of concomitant medications
and (2) gastrointestinal (GI) adverse events. Two major safety concerns specific to iron‐based phosphate binders are the masking of GI bleeding and iron
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overload, particularly in patients with genetic predisposition (i.e., hemochromatosis). No empirical data are available on drug interactions between ferric
citrate and most oral drugs often taken concomitantly by patients with CKD. During the 52‐week safety period of Trial 304, 21% of patients on ferric citrate
discontinued treatment because of an adverse event versus 14% patients on active control (calcium acetate or sevelamer carbonate or both). However, the
study excluded patients intolerant to any of the active control treatments. At 14% (vs 4% for active control), GI adverse reactions were the most common
reason for discontinuation. Researchers observed elevated serum ferritin and transferrin saturation (TSAT) levels in clinical trials. Although, in Trial 304, 19%
of patients treated with ferric citrate vs 9% of patients treated with active control had a ferritin level >1500 ng/mL, no elevated risk of iron overload was
detected when reviewing adverse events indicative of iron overload. However, the ability to detect complications due to iron overload may have been
limited by study size and duration. Ferric citrate is associated with dark stools, which can visually mask GI bleeding. However, laboratory tests for occult
bleeding are unaffected by this dark staining of feces, because the tests detect heme rather than non‐heme iron.
There is no evidence ferric citrate is superior to other phosphate binders, and evidence supporting its effectiveness is of low quality. Additionally, GI
adverse events indicate patients may be less tolerant to ferric citrate in comparison with calcium acetate and sevelamer carbonate, and safety questions
with regard to iron overload have not yet been resolved.

Recommendations:
 Designate ferric citrate as non‐preferred and restrict use through prior authorization (PA). The current PA for phosphate binders is in Appendix 4 of
phosphate binders literature scan.
Background:
Auryxia (ferric citrate) is a phosphate binder indicated for the control of serum phosphorus levels in patients with CKD on dialysis. Ferric citrate is approved as
Riona in Japan and as Fexeric in the European Union (EU). However, clinical trials in Japanese subjects used a ferric citrate formulation different from the main
clinical trials used to form the basis of approval for Auryxia and Fexeric (JTT‐751 for Japanese vs KRX‐0502).1, 2
Derangement of phosphate homeostasis in CKD results in hyperphosphatemia, which is associated with increased mortality. The two main consequences of
hyperphosphatemia of CKD are bone disease and ectopic calcification in the soft tissue and blood vessels, which is thought to contribute to the high
cardiovascular risk and increased cardiovascular mortality seen in patients with end‐stage kidney disease.3 Observational studies have shown hemodialysis
patients have a 10‐ to 100‐fold higher cardiovascular mortality and total mortality than age‐matched controls.4
Placebo‐controlled randomized trials showing decreased morbidity or mortality from the use of phosphate binders in hyperphosphatemia of CKD are lacking.5
However, prospective cohort studies have shown an association between the use of phosphate binders in dialysis patients and significantly lower mortality.6, 7
The FDA has approved six types of phosphate binders: calcium acetate, lanthanum carbonate, sevelamer hydrochloride, sevelamer carbonate, and ferric
oxyhydroxide. Generally, intolerability (e.g., GI intolerability or hypercalcemia) and noncompliance (e.g., pill burden) limit phosphate binder use. Aluminum
hydroxide, magnesium hydroxide or carbonate, and calcium carbonate also have been used off‐label to treat hyperphosphatemia; however, their use is limited
by toxicities.1
The National Kidney Foundation’s Kidney Disease Outcomes Quality Initiative (KDOQI) 2010 guidelines recommend treating hyperphosphatemic CKD dialysis
patients with phosphate binders, in addition to management of diet and dialysis frequency, and suggest reducing serum phosphorus levels to the reference
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range. The guidelines state one phosphate binder has not been proven to be superior over another. Therefore, binders may be chosen based on effectiveness
and adverse effect profiles, and binders may be combined to minimize adverse effects that may result from using high doses of one agent.5
National Institute for Health and Clinical Excellence (NICE) guidelines on the management of hyperphosphatemia in CKD (2013) recommend, for children and
adults, a calcium‐based phosphate binder as the first‐line therapy, in addition to dietary management; however, the guidelines also recommend taking into
account patient preference, ease of administration, and clinical circumstances. For children and young people, the guidelines further recommend considering
combining a calcium‐based binder with sevelamer hydrochloride if serum calcium measurements show a trend toward the age‐adjusted upper limit of normal
(ULN) or if hyperphosphatemia remains and serum calcium rises above the age‐adjusted ULN. In the latter case, switching to sevelamer hydrochloride may also
be considered. For adults with stage 5 CKD on dialysis who remain hyperphosphatemic despite adhering to the maximum recommended or tolerated dose of
calcium‐based binder, combining the calcium‐based binder with or switching to a non‐calcium‐based binder may be considered. For adults who have serum
phosphate levels controlled by diet and a calcium‐based binder but also have serum calcium levels elevated above the ULN or low serum parathyroid hormone
levels, either combining the calcium‐based binder with, or switching to, sevelamer hydrochloride or lanthanum carbonate may be considered.3
See Appendix 1 for Highlights of Prescribing Information from the manufacturer, including Black Boxed Warning 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 primarily based its approval of ferric citrate for the treatment of hyperphosphatemic CKD dialysis patients on two phase 3 trials: KRX‐0502‐304 (Trial
304) and KRX‐0502‐305 (Trial 305).1
Trial 304
Lewis, et al. (2014) performed a sequential three‐period, 58‐week, open‐label, randomized‐controlled trial to determine the efficacy and safety of ferric citrate
as a phosphate binder, as well as to evaluate ferric citrate’s ability to supplement iron stores and reduce the use of intravenous (IV) iron and erythropoiesis‐
stimulating agents (ESA). The study included adult patients with end stage renal disease (ESRD) who were on hemodialysis or peritoneal dialysis 3‐times weekly
for at least 3 months before screening, were prescribed 3 to 18 doses of phosphate binder daily, and had serum ferritin <1000 ng/mL, TSAT <50%, and
phosphorus ≥2.5 and ≤8 mg/dL at screening. The study excluded patients who absolutely required oral iron or vitamin C or were intolerant to calcium acetate
and sevelamer. The study allowed vitamin D therapy, cinacalcet, calcium supplementation, erythropoietin‐stimulating agents (EMA), and IV iron as concomitant
therapies.8
The trial included an up to 2‐week washout period, a 52‐week active‐controlled safety period, and a 4‐week placebo‐controlled efficacy assessment period.
Subjects who had a serum phosphorus level between 6 and 10 mg/dL during the 2‐week phosphate‐binder wash‐out period were randomized 2:1 into the ferric
citrate group (n=292) or the active‐control (calcium citrate or sevelamer carbonate or both) group (n=149) for the safety period. Following the safety period,
subjects in the ferric citrate group and subjects in the active control group who had been switched to ferric citrate were eligible to be re‐randomized 1:1 into the
efficacy period if they had completed the final visit of the safety period on the study drug. The eligible subjects (n=193 from ferric citrate group; n=2 from active
control group) either continued on the ferric citrate doses they were on at the end of the efficacy assessment visit or switched to placebo. During the safety and
efficacy periods, the ferric citrate dose was titrated based on serum phosphate level, with the goal of maintaining the level between 3.5 and 5.5 mg/dL. The
mean baseline serum phosphorus levels of subjects entering the efficacy period were 5.12 for the ferric citrate arm and 5.44 for the placebo arm.1, 8
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The primary endpoint as specified in the final statistical analysis plan in the placebo‐controlled efficacy period was change in serum phosphorus from baseline
(Visit 21, Week 52) to end of the 4‐week efficacy period. Efficacy analysis was performed using the population of subjects who took at least one dose of study
medication, had baseline assessments, and had at least one post‐baseline efficacy assessment.1 The efficacy period’s final sample size provided at least a 95%
power at a two‐sided significance level of 5% to detect a mean difference in phosphorus level between ferric citrate and placebo groups of 1.2 mg/dL, assuming
the two groups had a common SD of 2 mg/dL. The primary analysis was performed using last observation carried forward (LOCF) analysis of covariance
(ANCOVA), controlling for baseline phosphorus, and was repeated in a sensitivity analysis adjusted for sex, ferritin, and hemoglobin, which were imbalanced
between the treatment groups at baseline.8
For the efficacy period, both analyses found a mean difference in phosphorus levels between the ferric citrate group (n=91) and placebo group (n=91) of
‐2.2±0.2 mg/dL (mean±SEM) (p<0.001). Treatment failures with a serum phosphorus level ≥9 mg/dL included 21 subjects on placebo and 1 subject on ferric
citrate. During the safety period, the mean serum phosphorus level was not significantly different between the ferric citrate and active control groups at the end
of 52 weeks: 5.4±1.6 mg/dL (mean±SD) for the ferric citrate group vs 5.4±1.7 and 5.3±1.4 mg/dL for the sevelamer carbonate group (p=0.94) and the calcium
acetate group (p=0.84), respectively.8
Trial 305
Dwyer et al. (2013) performed phase 3, randomized, uncontrolled, open‐label, dose‐ranging and efficacy study in adult patients with ESRD on thrice‐weekly
hemodialysis. Additional eligibility criteria included taking 3 to 15 doses daily of calcium acetate 667 mg or sevelamer as hydrochloride or carbonate 800 mg daily
and having a serum ferritin level <1,000 mcg/L, TSAT ≤50%, and phosphorus level ≥3.5 to ≤8 mg/dL at the screening visit. Major exclusion criteria included active
GI bleeding or inflammatory bowel disease (IBD), severe hyperphosphatemia (≥10 mg/dL) within 3 months of screening, malignancy within 5 years of screening,
or an absolute requirement for oral iron therapy, vitamin C, or calcium‐, magnesium‐, or aluminum‐containing drugs. Permitted concomitant therapies included
cinacalcet, calcium, vitamin D therapy, IV iron therapy, and ESA.9
Following a 1‐ to 2‐week washout period, 151 patients with serum phosphorus levels ≥6 mg/dL were randomly assigned 1:1:1 to a fixed dose of ferric citrate 1, 6,
or 8 g daily. The researchers determined patient sample sizes to provide at least 90% power to detect a treatment difference in serum phosphorus level of at
least 1.4 mg/dL, assuming a common SD of 2 mg/dL. Patients who had both baseline and post‐baseline assessments comprised the ITT population. Patients
considered treatment failures were those who discontinued study drug due to a serum phosphorus level ≤2.5 mg/dL at day 7 or ≤2.5 or ≥9 mg/dL at day 14 or
day 21. The primary analysis of change in serum phosphorus level from baseline to the end of the 28‐day treatment period was performed using a regression
model with dose effect, while the secondary efficacy assessment employed a LOCF ANCOVA for a pairwise comparison of dose, using treatment as the fixed class
effect and baseline phosphorus level as the covariate.9
About 79% of patients completed the study, and 10% discontinued treatment but completed all study assessments. Following the initiation of treatment, serum
phosphorus levels decreased in a dose‐dependent manner, with mean changes of −0.1 ± 1.3, −1.9 ± 1.7, and −2.1 ± 2 mg/dL in the 1‐g daily, 6‐g daily, and in 8‐g
daily groups, respectively. The pairwise comparison revealed significant mean differences in change from baseline values between the 1‐g daily and the 6‐ and 8‐
g daily groups (p<0.001), but not between the 6‐ and 8‐g daily groups. About 15% (n=22) of patients were considered treatment failures by the end of treatment,
with 73% of the 15 treatment failures with phosphorus levels ≥9 mg/dL coming from the 1‐g daily group and all seven of the treatment failures with phosphorus
levels ≤2.5 mg/dL split between the 6‐g and 8‐g daily groups.9
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Trials 304 and 305 had several limitations. The internal validity concerns included the following: (1) Both trials used an open‐label design, which was mitigated by
the objective nature of the outcome; however, it was unclear whether laboratory personnel were blinded; (2) The number of subjects in both trials was small;
(3) Both studies used last observation carried forward and had high rates of attrition despite limiting the study to patients tolerant to phosphate binders; (4) Trial
304 had an imbalance in sex, ferritin, and hemoglobin between the study arms, but a sensitivity analysis was performed, which showed the mean treatment
difference persisted; (5) The statistical plan for Trial 304 was finalized after the trial finished; however the FDA determined this did not affect the study’s
findings;1 and (6) The method of randomization for Trial 305 was unclear (“randomization list provided by the statistician”).
The external validity concerns included the following: (1) Both studies used serum phosphorus level as a surrogate outcome; however, it is an accepted one; (2)
Both trials excluded patients intolerant to phosphate binders, which limits determining the drug’s effectiveness in a general population of CKD patients on
dialysis who have hyperphosphatemia; (3) The efficacy assessment periods of both trials was short in comparison to the chronic nature of the condition; (4)
Only patients completing the 52‐week safety period of Trial 305 were randomized to the efficacy period, which resulted in exclusion of 39% of subjects between
the start of the safety phase and the start of the efficacy phase; and (5) Trial 305 did not have a comparator.
Clinical Safety:
Two primary safety concerns exist with all phosphate binders: (1) drug‐drug interactions resulting in the reduced bioavailability of concomitant mediations,
including drug binding by phosphate binders and (2) GI adverse events, including diarrhea, constipation, and obstruction. Two major safety concerns specific to
iron‐based phosphate binders are the masking of GI bleeding and iron overload, particularly in patients with genetic predisposition (i.e., hemochromatosis).1
Researchers observed elevated serum ferritin and TSAT levels in clinical trials. In Trial 304, 55 (19%) of patients treated with ferric citrate vs 13 (9%) of patients
treated with active control had a ferritin level >1500 ng/mL. Therefore, prescribing information contraindicates ferric citrate in patients with iron overload
syndromes (e.g., hemochromatosis) and recommends assessing iron parameters before initiating ferric citrate and during therapy and reducing the dose or
discontinuing of IV iron therapy when required.10
The pooled safety data set for ferric citrate comes from active control Trial 304 and 3 short‐term trials (uncontrolled Trial 305, pharmaceutical grade ferric
citrate trial PBB00101, and uncontrolled phase 2 Trial 201). Across the 4 trials, 557 unique patients received ferric citrate, ranging from up to 28 days for short‐
term trials and up to 52 weeks for Trial 304 with dosage regimens ranging from 210 mg to 2,520 mg of ferric iron daily (equivalent to 1 to 12 ferric citrate
tablets). Similar adverse events were reported for ferric citrate versus active control groups.1, 10
Adverse events reported in greater than 5% of patients treated with ferric citrate included diarrhea (21%), nausea (11%), constipation (8%), vomiting
(7%), and cough (6%). During the 52‐week, active‐control period of Trial 304, 21% of patients on ferric citrate (n=60) discontinued treatment because of
an adverse event versus 14% patients (n=21) on active control. However, the study excluded patients intolerant to any of the active control treatments.
At 14% (vs 4% for active control), GI adverse reactions were the most common reason for discontinuation.10
No empirical data are available on drug interactions between ferric citrate and most oral drugs often taken concomitantly by patients with CKD. Therefore, the
prescribing information recommends (1) considering separating the timing of the administration of oral medications where reduced bioavailability of that
medication would significant affect its safety or efficacy and (2) monitoring clinical responses or blood levels of concomitant medications that have a narrow
therapeutic range.10
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Ferric citrate is associated with dark stools, which can visually mask GI bleeding. However, laboratory tests for occult bleeding are unaffected by this dark
staining of feces because the tests detect heme rather than non‐heme iron.10
Unanswered safety questions:
 How safe is ferric citrate in pediatric patients? The safety and efficacy of ferric acid have not been established in pediatric patients.
 How safe is ferric citrate in patients with GI disorders? Clinical trials excluded patients with IBD or active, symptomatic GI bleeding. Therefore safety has
not been established in these populations.
 Which adverse events are associated with ferric citrate versus CKD and its morbidities? Data comparing ferric acid with placebo are limited. Some adverse
events described in clinical trials may be disease‐related, rather than treatment‐related.
 What is the safety profile of ferric citrate compared with other phosphate binders? The study excluded patients intolerant to any of the active control
treatments, making it difficult to compare adverse event rates between ferric citrate and the active controls.
 What is the true risk for iron overload? The ability to detect complications due to iron overload may have been limited by study size and duration.1
Look‐alike / Sound‐alike Error Risk Potential: Oracea, Oracit, Oraqix, various ferric and ferrous iron dietary supplements and prescription drugs
Pharmacology and Pharmacokinetic Properties: 10
Parameter
Ferric citrate reacts with dietary phosphate in the GI tract to form ferric phosphate, an insoluble precipitate that is excreted in the feces.
Decreasing phosphate absorption lowers serum phosphate concentration.
No data*

Mechanism of Action
Oral Bioavailability
Distribution and
Protein Binding
No data*
Elimination
No data*
Half‐Life
No data*
Metabolism
No data*
*
No formal pharmacokinetic studies have been performed. However, serum iron parameters show systemic absorption of iron from ferric citrate.
Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Improved mortality
2) Improved morbidity, e.g., cardiovascular outcomes
3) Improved serum phosphorus levels
4) Safety: Iron overload
5) Tolerability: GI adverse events
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1) For Trial 304, change in serum phosphorus from baseline (visit 21,
week 52) to end of the 4‐week efficacy period (compared with placebo)
2) For Trial 305, change in serum phosphorus from baseline to the end
of the 28‐day treatment period.
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Comparative Evidence Table 1, 8, 9, 11
Ref./
Study Design
1. Lewis 2014;
Umanath
2013; and
FDA Medical
Review 2014
December
2010 to
November
2012

Drug Regimens/
Duration
Efficacy
1. FC (6 to 12
caplets daily;
median 8‐g daily)
2. PLA
Duration: 4 weeks
Safety

60 sites in US
and Israel
Phase 3,
sequential
three‐period,
randomized,
open‐label,
efficacy and
safety trial

1. FC
2. AC
Duration: 52 weeks

Patient Population

N

Efficacy Endpoints

Demographics: (FC, PLA)
∙ Age (yr), median 54, 56
∙ Men (%) 73, 49
∙ Race (%)
Black 65, 53
White 31, 43
∙ Heart disease (%):
CHF 34, 33
MI/CAD 38, 30
∙ ESA (%) 60, 66
∙ IV iron (%) 16, 22
∙ vit D/analogs (%) 85, 81
∙ Phos (mg/dl) median
5.1, 5.3
∙ Calcium (mg/dl)
median 9.23, 9.20
∙ Ferritin (mg/dl) median
858, 932
∙ TSAT (%) median 36, 34
∙ Hemoglobin (g/dl)
median 11.4, 10.9

Efficacy period
ITT:
1. 95
2. 95

Mean change from
baseline in serum
phosphorus (mg/dL):

Key Inclusion Criteria:
∙ adults w/ ESRD
∙ 3x‐week HD or PD for
≥3 months
∙ 3–18 doses phosphate
binder daily
∙ ferritin <1000 ng/mL
∙ TSAT <50%
∙ phosphorus ≥2.5 and
≤8 mg/dl

Safety period
attrition:
1. FC: 96 (33%)
2. AC: 38 (26%)

1. FC: ‐0.26
mITT:
1. 91
2. 91
Efficacy period
attrition:
1. FC: 5/95
(5%)
2. PC: 25/95
(26%)

Safety Outcomes

ARR/NNH

TEAE (safety period):

NA

Infections and
infestations:
1. FC: 12.8%
2. AC: 20.1%

‐7.3/‐14

GI disorders:
1. FC: 6.9%
2. AC: 12.1%

‐5.2/‐19

Respiratory,
thoracic, mediastinal
disorders:
1. FC: 6.9%
2. AC: 10.1%

‐3.2/‐31

Nervous system
disorders:
1. FC: 4.8%
2. AC: 4%

‐0.8/2

2. AC: +1.77
Adjusted mean
difference FC vs PLA:
-2.18 (CI: -2.59 to 1.77), p<0.001

Safety
population:
1. FC: 289
2. AC: 149

Key Exclusion Criteria:
∙ active GI bleed/IBD
∙ parathyroidectomy <6
months prior
∙ severe hyperphos

∙ intolerance to calcium
acetate and sevelamer
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Hepatobiliary
disorders:
1. FC: 0.7%
2. AC: 1.3%

‐0.6/2

D/C due to TEAE
(safety period):
1. FC: 20.8%
2. AC: 14.1%

6.4/16

All SAEs any time
after drug initiation:
1. FC: 41.9%
2. AC 51%

‐9.1/‐11

D/C due to AE during
efficacy period:
1. FC: 2%
2. PC: 3%

‐1/‐100

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: High. Sex, ferritin, and
hemoglobin were imbalanced between the
study arms, but sensitivity analysis was
performed and showed the mean treatment
difference persisted.
Performance Bias: Low. The study was open‐
label, but the study outcomes were
objectively defined.
Detection Bias: Unclear. The study was
unclear as to whether outcome assessors
were blinded. The FDA Medical Review makes
a statement that laboratory staff were
blinded but the published study and design
do not.
Attrition Bias: High. The study used LOCF.
During the efficacy period there was greater
attrition in the PLA arm, while the FC and PLA
arms both had the same withdrawal rates for
AE and consent.
Reporting Bias: High. The statistical plan was
finalized after the trial finished.
Applicability:
Patient: The 52‐week safety period resulted in
the exclusion of 39% of subjects entering the
efficacy phase, with 13% and 8% excluded for
AE and “other,” respectively. Patients
intolerant to phosphate binders were
excluded.
Intervention: The 4‐week efficacy period was
short in duration, but the overall treatment
period was 56 weeks.
Comparator: The efficacy period comparator
was placebo.
Outcomes: Serum phosphorus level is a
surrogate outcome, but it is an accepted one.
Setting: The effectiveness of FC in a general
population of CKD dialysis patients with
hyperphosphatemia is unclear because only
subjects tolerant to phosphate binders were
included in the study.
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2. Dwyer
2013

1. FC 1‐g
2. FC 6‐g

15 sites in US
3. FC 8‐g
Phase 3,
randomized,
uncontrolled,
open‐label,
dose‐ranging
and efficacy
trial

Duration: 4 weeks

Demographics:
(FC 1‐g, 6‐g, 8‐g)
∙ Age (y) 56, 57, 53
∙ Male (%) 64, 59, 58
∙ Race (%)
Black 50, 61, 60
White 42, 33, 29
∙ Serum phosphorus
(mg/dL) 7.3, 7.6, 7.5
∙ Calcium (mg/dL)
9, 8.9, 8.9
2
2
∙ Ca x P (mg /dL )
66, 67, 66
∙ Ferritin (mg/dL)
558, 515, 527
∙ TSAT (%) 32, 34, 30
Key Inclusion Criteria:
∙ adults with ESRD
∙ 3x‐week HD/PD for ≥3
months
∙ 3–15 doses phosphate
binder daily
∙ ferritin <1000 ng/mL
∙ TSAT <50%
∙ phosphorus ≥3.5 and
≤8 mg/dL

ITT:
1. 51
2. 52
3. 48

Mean change in
serum phosphorus
(mg/dL±SD):
1. ‐0.1 ± 1.3
2. ‐1.9 ± 1.7

Attrition:
1. 23%
2. 10%
3. 24%

NA

GI AE:
1. 43.1%
2. 42.3%
3. 52.1%
All SAEs:
1. 11.8%
2. 13.5%
3. 18.8%

3. ‐2.1 ± 2
Pairwise comparison:
6‐g vs 1‐g: 1.3 (CI:
0.69 to 1.9), p<0.001
1‐g vs 8‐g: 1.5 (CI:
0.86 to 2.1), p<0.001
6‐g vs 8‐g: 0.21 (CI: ‐
0.39 to 0.81), p=0.5

D/C due to AE:
1. 3.9%
2. 5.8%
3. 16.7%

NA

NA

NA

Risk of Bias (low/high/unclear):
Selection Bias: Unclear. The method of
randomization was unclear.
Performance Bias: Low. The study was open‐
label, but the study outcomes were
objectively defined.
Detection Bias: Unclear. The study was
unclear as to whether outcome assessors
were blinded.
Attrition Bias: High. The study used LOCF.
The attrition rates were high, driven by
treatment failure for the 1‐g arm and AE in 8‐
g arm.
Reporting Bias: Low. No reporting bias
apparent
Applicability:
Patient: Patients intolerant to phosphate
binders were excluded.
Intervention: The study was only 4 weeks in
duration.
Comparator: No comparator was used.
Outcomes: Serum phosphorus level is a
surrogate outcome, but it is an accepted one.
Setting: The effectiveness of FC in a general
population of CKD dialysis patients with
hyperphosphatemia is unclear because only
subjects tolerant to phosphate binders were
included in the study.

Key Exclusion Criteria:
Same as above
Abbreviations [alphabetical order]: AC = active control (median 7.7 tabs daily calcium acetate 667‐mg capsules; median 9 tabs daily sevelamer carbonate 800‐mg tablets; or both titrated according to
prescribing information); AE = adverse events; ARR = absolute risk reduction; CI = confidence interval; D/C = discontinuations; FC = ferric citrate (1‐g tablets contained 210 mg ferric iron); GI =
gastrointestinal; HD = hemodialysis; IBD = inflammatory bowel disease; ITT = intention to treat; LOCF = last observation carried forward; mITT = modified intention to treat; N = number of subjects; NA = not
applicable; NNH = number needed to harm; NNT = number needed to treat; PD = peritoneal dialysis; PLA = placebo; PP = per protocol; TEAE = treatment emergent adverse events.
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From Lewis 2014: 8
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Literature Scan: Phosphate Binders
Date of Review: January 2016

Date of Last Review: May 2014
Literature Search: April 2014 to December 2015

Current Status of PDL Class:
See Appendix 1.
Conclusions:
• New evidence for phosphate binders is limited to one new systematic review for use in children with chronic kidney disease (CKD) and one new guideline for
use in adults with CKD. Both publications found insufficient evidence of differences between phosphate binders in clinically relevant outcomes (bone
fractures, bone deformities, bone pain, and reduced growth rates) or phosphate and PTH levels in children or adults. There is low strength evidence calciumbased phosphate binders may result in higher serum calcium levels in some patients compared to non-calcium-based phosphate binders.
• One new drug approval was identified. Auryxia™ (ferric citrate) was approved in September 2014 to control serum phosphorous levels in patients with CKD
on dialysis. It is reviewed separately as a new drug evaluation.
• One new formulation was also identified. Fosrenol® (lanthanum carbonate oral powder) was approved in September 2014 based on pharmacokinetic studies
that compared the powder formulation to the chewable tablet formulation already on the market.
Recommendations:
• Continue to prefer at least one calcium-based phosphate binder and one non-calcium-based phosphate binder on the Preferred Drug List (PDL).
• No changes to the current Prior Authorization (PA) are recommended (see Appendix 4).
• Evaluate comparative costs in the executive session.
Previous Conclusions and Recommendations:
• Phosphate binders should be selected based on each patient’s specific clinical needs.
• Consider adding a non-calcium-based phosphate binder to the preferred class, based on cost. There is no evidence that shows that one agent is more
effective or safer than an alternative, however there is more long-term evidence with sevelamer and lanthanum compared to sucroferric oxyhydroxide.
• Evaluate comparative costs in executive session.
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. A summary of the clinical trials is available in Appendix 2. The Medline search strategy used for this literature scan 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
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(AHRQ), Cochrane Collection, 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 and recent evidence‐based 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 of Interventions for Metabolic Bone Disease in Children with Chronic Kidney Disease
Cochrane reviewers updated a 2010 systematic review on interventions for metabolic bone disease in children with CKD.1 Adverse outcomes such as bone
fractures, bone deformities, bone pain, and reduced growth rates can occur in children with CKD.1 Randomized controlled trials that compared different
interventions to prevent or treat bone disease in children with CKD were eligible for inclusion in this review.1 The review included 18 trials (n=576 children) but
only 5 studies evaluated phosphate binders.1 In 2 studies (n=29), calcium carbonate and aluminum hydroxide were used as phosphate binders and compared as
interventions in pre-dialysis children with CKD.1 There was no significant difference between the 2 interventions when mean final height, rates of hypercalcemia,
or differences in serum parathyroid hormone (PTH) and phosphorous levels were assessed.1 In 3 studies, sevelamer was compared with calcium-containing
phosphate binders (calcium acetate or calcium carbonate) in patients with Stages 2 to 4 CKD.1 There were no significant differences in the final calcium (mean
difference (MD) -0.40 mg/dL, 95% CI -1.16 to 0.36; I2=59%), phosphorus (MD 0.17 mg/dL, 95% CI 0.37 to 0.71; I2=0%) or PTH levels (MD 51.92 pg/mL, 95% CI 77.53 to 181.36; I2=34%) between phosphate binders.1 However, incidence of hypercalcemia was higher with calcium-containing binders.1 Bone histology
reports also did not differ between the groups.1 According to the reviewers, there is insufficient evidence on the effect of phosphate binders on clinically
relevant outcomes (bone fractures, bone deformities, bone pain, and reduced growth rates) in children with CKD.1
New Guidelines:
VA/DoD Clinical Practice Guideline for the Management of Chronic Kidney Disease in Primary Care
The Department of Veterans Affairs (VA) and the Department of Defense (DoD) Evidence-based Practice Working Group updated their 2008 guideline for the
management of CKD in 2015.2 In CKD, hyperphosphatemia can occur in patients with CKD (eg, when glomerular filtration rate (GFR) is reduced to less than 30-35
mL/min/1.73m2).2 The initial approach to manage hyperphosphatemia is dietary restriction of phosphorus-containing foods.2 However, phosphate binders are
approved by the U.S. Food and Drug Administration (FDA) to control serum phosphate levels in patients with CKD.2 Oral phosphate binders are categorized as
calcium-based (eg, calcium acetate) or non-calcium-based (e.g., sevelamer, lanthanum salts, iron-based binders).2
Use of these phosphate binders in patients with CKD has been evaluated in placebo-controlled and comparator clinical studies.2 Outcomes consistently studied
included changes in serum calcium, phosphate and PTH levels.2 Some studies reported calcitriol levels and few studies reported bone mineral density or vascular
calcification.2 The Guideline Working Group found the evidence for phosphate binders in patients with CKD to have conflicting and inconsistent results.2
There were conflicting results in regard to change in serum PTH or serum phosphate levels with use of lanthanum carbonate in patients with normal baseline
serum phosphorous (mean <3.5 mg/dL).2 Use of sevelamer did not result in significant changes in serum phosphorous, PTH, calcitriol or calcidiol or bone mineral
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density after 40 weeks in patients with CKD with normal baseline phosphorous levels.2 In patients with CKD and hyperphosphatemia, however, use of calcium
acetate resulted in a 50% reduction in serum PTH levels and a significant decline in serum phosphate levels, but at the expense of significant incidence of
hypercalcemia.2 In a study that randomized patients with CKD 1:1:1 using calcium acetate, sevelamer and lanthanum versus placebo, there were not significant
changes found in serum PTH levels with active therapy but there was a 21% increase in PTH levels of patients who received placebo.2 Serum phosphate was
significantly lower in patients who received lanthanum.2 The calcium acetate group showed significant improvement in annualized bone density.2 Patients on an
active phosphate binder were more likely to have progression of coronary calcification compared to patients on placebo (38% vs. 17%; p=0.03).2 Another study
confirmed the beneficial effects of calcium acetate and sevelamer on serum phosphorus levels in CKD patients with hyperphosphatemia but both groups had a
significant increase in serum PTH levels after only 8 weeks.2
The guideline does not recommend use of phosphate binders in patients with normal serum phosphorous levels based on insufficient evidence and possible
increased risk of vascular calcification (weak recommendation against use).2 However, oral phosphate binders may be considered in patients with CKD and
hyperphosphatemia that do not respond to dietary interventions alone.2
New FDA Drug Approvals:
Auryxia® (ferric citrate) was approved September 2014 as a phosphate binder to control serum phosphorous levels in patients with CKD on dialysis.3 The drug is
evaluated separately in a new drug evaluation.
New Formulations/Indications:
Fosrenol® (lanthanum carbonate) oral powder for oral use was approved by the FDA in September 2014 based on pharmacokinetic studies.4 The new
formulation of lanthanum carbonate joins the chewable tablet formulation already marketed. Both formulations are indicated as phosphate binders to reduce
serum phosphate in patients with CKD.4
New FDA Safety Alerts:
None identified.
References:
1. Hahn D, Hodson EM, Craig JC. Interventions for metabolic bone disease in children with chronic kidney disease. Cochrane Database of Systematic
Reviews. 2015; Issue 11. Art. No.: CD008327. DOI: 10.1002/14651858.CD008327.pub2.
2. The Management of Chronic Kidney Disease Working Group, Department of Veterans Affairs and Department of Defense. VA/DoD Clinical Practice
Guideline for the Management of Chronic Kidney Disease in Primary Care. Version 3.0; 2014. Available at
http://www.healthquality.va.gov/guidelines/CD/ckd/VADoDCKDCPG.pdf. Accessed December 3, 2015.
3. Auryxia (ferric citrate) tablets [Prescribing Information]. New York, NY: Keryx Biopharmaceuticals, Inc., July 2015.
4. Fosrenol (lanthanum carbonate) oral powder [Prescribing Information]. Wayne, PA: Shire US Inc., September 2014.

Author: Andrew Gibler, Pharm.D.

98

Date: January 2016

Appendix 1: Current Status on Preferred Drug List
ROUTE

FORMULATION

BRAND

GENERIC

PDL

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

CAPSULE
CAPSULE
TABLET
TABLET
TABLET
TABLET

CALCIUM ACETATE
PHOSLO
CALCIUM ACETATE
CALPHRON
ELIPHOS
RENAGEL

CALCIUM ACETATE
CALCIUM ACETATE
CALCIUM ACETATE
CALCIUM ACETATE
CALCIUM ACETATE
SEVELAMER HCL

Y
Y
Y
Y
Y
Y

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

POWD PACK
POWD PACK
SOLUTION
TAB CHEW
TAB CHEW
TABLET
TABLET
TABLET
TABLET

FOSRENOL
RENVELA
PHOSLYRA
FOSRENOL
VELPHORO
AURYXIA
MAGNEBIND 300
MAGNEBIND 400 RX
RENVELA

LANTHANUM CARBONATE
SEVELAMER CARBONATE
CALCIUM ACETATE
LANTHANUM CARBONATE
SUCROFERRIC OXYHYDROXIDE
FERRIC CITRATE
CALCIUM CARBONATE/MAG CARB
CALCIUM CARBONATE/MAG CARB/FA
SEVELAMER CARBONATE

N
N
N
N
N
N
N
N
N

Appendix 2: New Clinical Trials
A total of 44 citations were manually reviewed from the literature search. After further review, all trials were excluded because of wrong study design
(observational), comparator (placebo), or outcome studied (non-clinical).
Appendix 3: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to November Week 3 2015
1
calcium acetate.mp. 293
2
sevelamer.mp. 698
3
lanthanum carbonate.mp. 348
4
sucroferric oxyhydroxide.mp. 6
5
ferric citrate.mp. 653
6
1 or 2 or 3 or 4 or 5 1762
7
limit 6 to (english language and yr="2014 -Current" and (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)) 44
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Appendix 4: Current Prior Authorization Criteria

Phosphate Binders
Goal(s):
• Promote use of preferred drugs.
• Reserve non-calcium-based phosphate binders for second-line therapy.
Length of Authorization:
Up to 12 months
Requires PA:
• Non-preferred phosphate binders
• Preferred non-calcium-based phosphate binders
Covered Alternatives:
• Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code

2. Is this an OHP-funded diagnosis?

Yes: Go to #3

No: Go to #5

3. Has the patient tried or contraindicated to calcium acetate?

Yes: Document trial dates and/or
intolerance and go to #4.

No: Pass to RPh. Deny for
medical appropriateness.
Recommend trial of preferred
calcium acetate product.

4. Will the prescriber consider a change to a preferred noncalcium-based phosphate binder?

Yes: Approve for 1 year and
inform prescriber of preferred
alternatives in class.

No: Approve for 1 year or length
of prescription, whichever is
less.

5. RPh only: All other indications need to be evaluated as to whether use is for an OHP-funded diagnosis.
• If funded and clinic provides supporting literature, approve for up to 12 months.
• If non-funded, deny (not funded by the OHP).
P&T/DUR Review:
Implementation:

1/16 (AG); 11/12; 9/12; 9/10
10/15
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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

Drug Effectiveness Review Project Summary Report – ADHD
Date of Review: March 2016

Date of Last Review: January 2015

Current Status of PDL Class:
See Appendix 1.
Research Questions:
1. What is the comparative evidence that pharmacologic treatments for attention deficit disorders differ in effectiveness outcomes (i.e., functional capacity as
it relates to social, academic and occupational productivity; or quality of life for patients, family members, caregivers or teachers) or efficacy outcomes
(symptom response assessing specific magnitude of improvement in scores on ADHD rating scales)?
2. What is the comparative evidence that pharmacologic treatments for attention deficit disorders differ in harms (i.e., tolerability, serious and long-term
adverse events, and abuse/misuse/diversion) outcomes?
3. What is the comparative evidence that pharmacologic treatments for attention deficit disorders differ in effectiveness, efficacy or harms outcomes in
subgroups of patients based on demographics, socioeconomic status, other medications or therapy, or comorbidities (e.g., tics, anxiety, substance use
disorders, disruptive behavior disorders)?
Conclusions:
• There is insufficient evidence that directly compares general effectiveness outcomes of different drugs for ADHD in children or adults.
• In children, there is low to moderate quality evidence of no difference in improvement of ADHD symptoms between immediate-release (IR) and extendedrelease (ER) stimulants; between ER stimulants (including controlled delivery (CD), sustained-release (SR), and transdermal formulations); or between IR
stimulants. Exceptions of studies that do show differences between stimulants are of low quality and further studies are needed to determine if true
differences in efficacy between these drugs exist.
• In children, there is moderate quality evidence non-stimulant atomoxetine may be inferior to stimulants on most efficacy outcomes, such as response rates.
Comparisons between stimulants and non-stimulants other than atomoxetine are either lacking or do not demonstrate differences in efficacy.
• In children, there is insufficient evidence that compares efficacy between non-stimulant ADHD drugs with the exception of guanfacine ER and atomoxetine,
for which there is low quality evidence guanfacine ER may be superior to atomoxetine at reducing ADHD-RS scores at 6 weeks (difference -5.1; scale 0-54).
• In adolescents and adults, there is insufficient evidence to adequately compare differences in efficacy of stimulants and non-stimulant drugs for ADHD.
• The most common adverse effects from stimulants are appetite loss, abdominal pain, headaches and sleep disturbance; there is only low quality evidence to
suggest any differences in harms between the agents.
• Insufficient evidence from survey data suggest lifetime non-medical use of methylphenidate IR and dextroamphetamine was more frequent compared to
mixed amphetamine salts; the highest rate of diversion was with amphetamine/dextroamphetamine.
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•

Two medications for ADHD have been approved U.S. Food and Drug Administration (FDA) since the DERP report was published. However, evidence is
insufficient to compared these medications to drugs already available for AHDH. The new formulation of extended-release methylphenidate (QuilliChew
ER™) was approved based on low quality, placebo-controlled evidence. The new orally disintegrating, extended-release tablet formulation of missed
amphetamines (Adzenys XR-ODT™) was approved based on pharmacokinetic bioequivalence studies.

Recommendations:
• No new evidence in the DERP report suggests changes should be made to the PDL based on clinical differences between agents.
• Designate QuilliChew ER™ and Adzenys XR-ODT™ as non-preferred based on limited evidence for safety and efficacy.
• Review comparative drug costs in the executive session to inform PDL status of other stimulants and non-stimulants.
• Approve updated safety edit (Appendix 3).
Previous Conclusions:
• New clinical evidence suggests no changes to the PDL are needed.
Previous Recommendations:
• No changes to the PDL made. No further review or research needed.
Methods:
The July 2015 Drug Class Review on Pharmacologic Treatments for Attention Deficit Hyperactivity Disorder by the Drug Effectiveness Review Project (DERP) at
the Pacific Northwest Evidence-based Practice Center at the Oregon Health & Science University (OHSU) was used to inform recommendations for the ADHD
drug class.
The final original report is available to Oregon Pharmacy and Therapeutics Committee members upon request. An executive summary report is publically
available in the agenda packet and on the DURM website.
The purpose of the DERP reports is to make available information regarding the comparative clinical effectiveness and harms of different drugs. Reports are not
usage guidelines, nor should they be read as an endorsement of or recommendation for any particular drug, use, or approach. OHSU does not recommend or
endorse any guideline or recommendation developed by users of these reports.
In addition, new published evidence, approvals and safety alerts from the U.S. Food and Drug Administration (FDA) since the DERP report was published were
identified. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits used.
Summary Findings:
A total of 1,022 citations were identified. The ADHD drugs eligible to be included in the DERP drug review are listed in Table 1. After excluding sources that did
not meet criteria for inclusion, 15 publications, including 8 head-to-head trials in 12 publications and 3 observational studies, were included in the DERP drug
review.
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Table 1. Drugs for ADHD Included in DERP Review.
Generic Name
Mixed amphetamine salts*
Atomoxetine

Trade Name
Formulation
Adderall XR®
Extended-release oral capsule
Straterra®
Oral capsule
Catapres®, Catapres TTS®
Oral tablet
Clonidine
Kapvay™
Extended-release oral tablet
Focalin®
Oral tablet
Dexmethylphenidate HCl
Focalin XR®
Extended-release oral capsule
Dexedrine®
Oral tablet
Dextroamphetamine sulfate
Dexedrine Spansule®
Sustained-release oral capsule
Intuniv®
Extended-release oral tablet
Guanfacine HCl
Tenex™
Oral tablet
Lisdexamfetamine dimesylate
Vyvanse®
Oral capsule
Methamphetamine HCl
Desoxyn®
Oral tablet
Methylphenidate
Daytrana®
Extended-release transdermal film
Concerta®
Extended-release oral tablet
Metadate CD®
Extended-release oral capsule
Metadate ER®
Extended-release oral tablet
Methylin®
Oral chewable tablet and solution
Methylphenidate HCl
Quillivant™ XR
Extended-release oral suspension
Ritalin®
Oral tablet
Ritalin LA®
Extended-release oral capsule
Ritalin-SR®
Extended-release oral tablet
Modafinil^
Provigil®
Oral tablet
Armodafinil^
Nuvigil®
Oral tablet
* Active ingredients = amphetamine aspartate; amphetamine sulfate; dextroamphetamine saccharate; dextroamphetamine sulfate.
^Modafinil and armodafinil are not approved by the FDA for ADHD. Though these drugs are included in the DERP report, they belong to a separate drug class on
the OHP PMPDP and are subject to prior authorization to restrict use to funded conditions with evidence of efficacy.
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EFFICACY/EFFECTIVENESS AND SAFETY OF ADHD DRUGS
Note: each item on the ADHD-RS 18-item measure is scored on a 4-point scale ranging from 0 (no symptoms) to 3 (severe symptoms), yielding a possible total
score of 0-54].
Young children (preschool age; 3-5 years)
• Comparative evidence was not found; placebo-controlled evidence had mixed efficacy outcomes.
• Adverse events occurred significantly more often with methylphenidate than with placebo. Over long-term treatment, some adverse events resolved but
others did not.
Children (elementary school age; 6-12 years)
Stimulants
• Immediate-release vs. Extended-release Formulations
o There was conflicting evidence that compared methylphenidate IR and methylphenidate ER OROS formulation. Two double-blind trials were
unable to identify differences between the IR and OROS formulations and 2 open-label studies found the OROS formulation was associated with
greater improvements in some, but not all, assessments.
o Limited evidence was available to adequately compare IR and ER methylphenidate formulations. Overall, the studies were unable to identify
differences between methylphenidate sustained-release (SR) and IR methylphenidate; and methylphenidate CD was non-inferior to IR
methylphenidate.
o Response to treatment was 18% higher in children who took lisdexamfetamine compared to children who took methylphenidate OROS. A
greater improvement in the ADHD-RS scores at 7 weeks was also found with lisdexamfetamine, with a difference of 5.6 points. Parent rating
scores were also better for lisdexamfetamine. Overall, adverse event rates did not differ between lisdexamfetamine and methylphenidate OROS:
more children had anorexia, decreased appetite, decreased weight, insomnia and nausea with lisdexamfetamine; headaches and
nasopharyngitis were more common with methylphenidate OROS.
• Sustained-release vs. Sustained-release Formulations
o Limited evidence from 2 small crossover studies suggested that methylphenidate long-acting (LA) was superior to methylphenidate OROS on
some, but not all efficacy outcomes.
o Methylphenidate CD was superior to methylphenidate OROS in the morning, but inferior in the evening; both formulations were similarly
effective in the afternoon. Methylphenidate OROS had statistically higher rates of insomnia and decreased appetite than methylphenidate CD.
o Limited evidence indicates dexmethylphenidate extended-release (ER) resulted in a better response from 0.5 to up to 6 hours post-dose
compared to methylphenidate OROS; however, methylphenidate OROS resulted in better scores later in the day, from 10 to 12 hours post-dose.
o Limited evidence of no difference in response rates or symptom improvement was found between dexmethylphenidate ER and mixed
amphetamine salts extended-release (XR) after 8 weeks.
o Differences were not found between lisdexamfetamine and mixed amphetamine salts XR using the Swanson, Kotkin, Agler, M-Flynn, and
Perlham Deportment Scale (SKAMP-DS) scores in a simulated classroom setting , or using the Clinical Global Impressions – Improvement (CGI-I)
response rates after 1 week.
•

Immediate-release vs. Immediate-release Formulations
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Evidence clearly indicates no difference in efficacy between dextroamphetamine IR and methylphenidate IR, though weight loss may be greater
with dextroamphetamine IR than with methylphenidate IR.
o Mixed amphetamine salts IR were superior to methylphenidate IR on a few efficacy outcomes evaluated in 2 trials, but clear evidence of
superiority is lacking.
o No differences were found between modafinil and methylphenidate IR over 6 weeks.
o Limited evidence suggests dextroamphetamine IR is superior to dextroamphetamine SR in the morning, and dextroamphetamine SR is superior
to amphetamine salts in the afternoon. Transient weight loss was greater with mixed amphetamine salts and dextroamphetamine SR than with
dextroamphetamine IR.
• Transdermal Methylphenidate vs. Methylphenidate OROS or Methylphenidate IR
o Methylphenidate transdermal system has similar efficacy to methylphenidate OROS (over 7 weeks starting 4 hours after administration) and
methylphenidate IR (over 12 hours in a simulated classroom setting, starting 30 minutes after dosing). No differences in adverse events were
observed.
Nonstimulants
Atomoxetine
• Atomoxetine vs. Methylphenidate IR
o Evidence from 2 trials suggests atomoxetine and methylphenidate IR result in similar efficacy.
• Atomoxetine vs. Methylphenidate OROS
o Methylphenidate OROS had higher response rates; 56% methylphenidate OROS and 45% atomoxetine (p=0.02) and greater reduction in ADHDRS scale scores after 4 to 6 weeks.
• Atomoxetine vs. Lisdexamfetamine
o Lisdexamfetamine resulted in clinical improvement 9 days earlier and more patients had achieved clinical response (82% vs. 64%) than
atomoxetine; similarly, lisdexamfetamine had greater change in the ADHD-RS score (difference -6.5) at 9 weeks than atomoxetine.
• Atomoxetine vs. Mixed Amphetamine Salts
o Mixed amphetamine salts XR was found to be superior to atomoxetine on most measures of efficacy in a simulated classroom study.
• Atomoxetine was associated with significantly higher rates of vomiting, somnolence, nausea, and anorexia than stimulants, depending on the specific
drug comparison. Incidence of vomiting (12-13%) was about 3-times greater than methylphenidate IR or mixed amphetamine salts XR. Incidence of
somnolence (6-26%) was 3- to 4-times greater than methylphenidate OROS and mixed amphetamine salts XR. However, methylphenidate OROS and
mixed amphetamine salts XR caused higher rates of insomnia than atomoxetine in 2 trials (7% atomoxetine, 13% methylphenidate OROS, 28% mixed
amphetamine salts XR).
Clonidine
• Current evidence does not clearly identify a difference in improvement of ADHD symptoms between clonidine IR and methylphenidate IR (both with and
without comorbid Tourette’s disorder); however, these results should be interpreted with caution due to inconsistency in some outcomes.
• Clonidine IR resulted in higher rates of sedation (42%) than methylphenidate IR (14%), with 28% reporting the sedation to be moderate or severe.
• No head-to-head evidence is available on clonidine ER.
o

Guanfacine
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•
•

No head-to-head evidence was available on guanfacine IR.
Guanfacine ER had superior reduction in ADHD-RS scores at 6 weeks compared with atomoxetine (difference of 5.1), but no difference in the proportion
of patients who clinically improved (RR 1.15; 95% CI, 0.93 to 1.43) based on a single study. Adverse event rates did not differ.

Adolescents
• Methylphenidate OROS resulted in better simulated driving scores only in the late evening or nighttime than methylphenidate IR and mixed
amphetamine salts.
Adults
• Four small short-term trials provide low-strength evidence of similar effects on ADHD symptoms after 2 to 6 weeks for the comparisons between
dextroamphetamine IR and either modafinil or guanfacine, between continuing with methylphenidate IR or switching to methylphenidate OROS, or
between IR and ER mixed amphetamine salts. Those same 4 trials provided low-strength evidence of no difference in harms, except for the comparison
of IR and ER mixed amphetamine salts, for which there was insufficient evidence to draw conclusions on harms.
Long-term Safety
• Cardiovascular Deaths and Events
o Two retrospective cohort studies in children provide low-strength evidence that there is no difference between methylphenidate or
amphetamine products in the rate of emergency department visits for cardiac reasons or between methylphenidate, amphetamines or
atomoxetine in sudden death or ventricular arrhythmia.
o Two retrospective cohort studies in adults provide low-strength evidence of similar risk of stroke or transient ischemic attack (TIA) for
atomoxetine compared with stimulants; similarly, one retrospective cohort provided low-strength evidence of similar risk of sudden cardiac
death for atomoxetine compared with stimulants.
• Growth
o There is moderate-strength evidence that dextroamphetamine IR was associated with more suppression of height and weight compared to
methylphenidate IR within the first few years, but the differences resolved in later years. There is moderate-strength evidence that
methylphenidate IR and mixed amphetamine salts had similar effects on height and weight at 3 years.
• Only low-strength evidence is available on difference between ADHD drugs on long-term insomnia, appetite suppression and headaches. No
comparative evidence is available on long-term outcomes such as tics, seizures, cardiovascular events, injury frequency and hepatotoxicity.
ABUSE/MISUSE/DIVERSION
• Survey data suggest lifetime non-medical use of methylphenidate IR and dextroamphetamine was more frequent compared to mixed amphetamine
salts; the highest rate of diversion was with amphetamine/dextroamphetamine.

SUBGROUPS
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•
•

No head-to-head evidence was found for demographic, socioeconomic, or co-intervention subgroups.
In children with Tourette’s disorder, methylphenidate IR and clonidine IR had similar effects on ADHD symptoms.

New Safety Alerts:
None identified.
New Formulations or Indications:
The FDA approved a chewable tablet formulation of extended-release methylphenidate (QuilliChew ER™) for ADHD in children aged 6 years and older in
December 2015. The drug, specifically dosed for each child, statistically significantly improved attention and behavior compared to placebo in a blinded,
controlled laboratory classroom study that involved 90 children aged 6 to 12 years who had a diagnosis of ADHD. At the end of the double-blind treatment
period, raters and teachers evaluated the attention and behavior of the students throughout the day using the Swanson, Kotkin, Agler, M-Flynn, and Pelham
(SKAMP) rating scale. The SKAMP scale measures behaviors of ADHD using observations of the student’s impairment in the classroom. SKAMP combined score is
comprised of 13 items (including subscales: attention with items 1-4, deportment with items 5-8, quality of work with items 9-11 and compliance with items 1213). The SKAMP composite score was obtained by summing up each item score where each item is rated on a 7-point impairment scale (0=normal to 6=maximal
impairment) for a total possible combined score of 0 to 78; where higher score signified worst impairment. The combined SKAMP score, which was measured at
7 time points on the last day of the pre-determined treatment period, was used to assess the primary and secondary efficacy endpoints. The primary efficacy
endpoint was the average treatment effect across all time points on the last day of the treatment period. QuilliChew ER was statistically significantly superior to
placebo with respect to the primary endpoint by a difference of -7.0 points (95% CI, -10.9 to -3.1). A publication of this trial could not be identified through a
Medline search.
Reference: Quillichew ER™ (methylphenidate hydrochloride extended-release), CII [product information]. Monmouth Junction, NJ: Tris Pharma, Inc.,
December 2015
The FDA approved an orally disintegrating extended-release tablet formulation of amphetamine (Adzenys XR-ODT™) for ADHD in patients 6 years of age and
older in January 2016. The formulation was approved on the basis of pharmacokinetic data demonstrating that the drug was bioequivalent to Adderall XR (mixed
amphetamine salts) extended-release capsule. It is the first orally disintegrating drug formulation for the management of ADHD.
Reference: Adzenys XR-ODT™ (amphetamine extended-release orally disintegrating tablets), CII [prescribing information]. Grand Prairie, TX: Neos
Therapeutics, Inc., January 2016
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ROUTE

FORMULATION

TRADE NAME

GENERIC NAME

PDL

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
TRANSDERM

TABLET
CAPSULE
TABLET
CPBP 50-50
CPBP 50-50
TABLET
TABLET
CAPSULE
CPBP 30-70
TABLET
TABLET
PATCH TD24

EVEKEO
STRATTERA
FOCALIN
FOCALIN XR
DEXMETHYLPHE NIDA TE HCL ER
ADDERALL
AMPHETAMINE SALT COMBO
VYVANSE
METADATE CD
METHYLPHENIDA TE HCL
RITALIN
DAYTRANA

AMPHETAMINE SULFATE
ATOMOXETINE HCL
DEXMETHYLPHE NIDA TE HCL
DEXMETHYLPHE NIDA TE HCL
DEXMETHYLPHE NIDA TE HCL
DEXTROAMPHE TAMINE/AMPHE TAMINE
DEXTROAMPHE TAMINE/AMPHE TAMINE
LISDEXAMFETAMINE DIMESYLATE
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

ORAL
ORAL
ORAL
ORAL

TAB
TAB
TAB
TAB

CLONIDINE HCL ER
KAPVAY
GUANFACINE HCL ER
INTUNIV

CLONIDINE HCL
CLONIDINE HCL
GUANFACINE HCL
GUANFACINE HCL

CARVE-OUT
CARVE-OUT
CARVE-OUT
CARVE-OUT

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

TABLET
CAPSULE ER
CAPSULE ER
TABLET
SOLUTION
SOLUTION
TABLET
CAP ER 24H
CAP ER 24H
TABLET
TABLET
TABLET
CPBP 30-70
CPBP 50-50
CPBP 50-50
CPBP 50-50
SOLUTION
SOLUTION
SU ER RC24

EVEKEO
DEXEDRINE
DEXTROAMPHE TAMINE SULFATE ER
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
PROCENTRA
ZENZEDI
ADDERALL XR
DEXTROAMPHE TAMINE-AMPHE T ER
DEXMETHYLPHE NIDA TE HCL
METHAMPHETAMINE HCL
DESOXYN
METHYLPHENIDA TE HCL CD
METHYLPHENIDA TE ER
METHYLPHENIDA TE LA
RITALIN LA
METHYLIN
METHYLPHENIDA TE HCL
QUILLIVANT XR

AMPHETAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE SULFATE
DEXTROAMPHE TAMINE/AMPHE TAMINE
DEXTROAMPHE TAMINE/AMPHE TAMINE
DEXMETHYLPHE NIDA TE HCL
METHAMPHETAMINE HCL
METHAMPHETAMINE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL
METHYLPHENIDA TE HCL

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
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ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

TAB CHEW
TAB CHEW
TAB ER 24
TAB ER 24
TABLET ER
TABLET ER
CPBP 50-50

METHYLIN
METHYLPHENIDA TE HCL
CONCERTA
METHYLPHENIDA TE ER
METADATE ER
METHYLPHENIDA TE ER
RITALIN LA

METHYLPHENIDA TE
METHYLPHENIDA TE
METHYLPHENIDA TE
METHYLPHENIDA TE
METHYLPHENIDA TE
METHYLPHENIDA TE
METHYLPHENIDA TE

HCL
HCL
HCL
HCL
HCL
HCL
HCL

N
N
N
N
N
N
N

Appendix 2: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to January Week 3 2016
1
exp Amphetamine/ 5569
2
exp Amphetamines/ 15803
3
exp Atomoxetine Hydrochloride/ 873
4
exp Clonidine/ 4155
5
exp Dexmethylphenidate Hydrochloride/ 48
6
exp Dextroamphetamine/ 1682
7
exp Guanfacine/ 265
8
exp Lisdexamfetamine Dimesylate/ 146
9
exp Methamphetamine/ 5275
10
exp Methylphenidate/ 3768
11
exp Attention Deficit Disorder with Hyperactivity/ or adhd.mp. or exp "Attention Deficit and Disruptive Behavior Disorders"/ 22396
12
1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 23821
13
11 and 12 3478
14
limit 13 to (english language and (clinical study or 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) and last year) 22
No high-quality systematic reviews or guidelines were identified. In addition, no randomized, controlled clinical trials assessing clinically relevant health
outcomes were identified.
Appendix 3: Prior Authorization Criteria
Author: A. Gibler
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Attention Deficit Hyperactivity Disorder (ADHD) Safety Edit
Goals:
• Cover ADHD medications only for diagnoses funded by the OHP and medications consistent with current best practices.
• Promote care by a psychiatrist for patients requiring therapy outside of best-practice guidelines.
• Promote preferred drugs in class.
Length of Authorization:
• Up to 12 months
Requires PA:
• Non-preferred drugs on the enforceable preferred drug list.
• Regimens prescribed outside of standard doses and age range (Tables 1 and 2)
• Non-standard polypharmacy (Table 3)
Covered Alternatives:
• Preferred alternatives listed at www.orpdl.org/drugs/
Table 1. FDA-approved and OHP-funded Indications.
Indication
ADHD
Narcolepsy
Drug-Induced
Sedation
Obstructive
Sleep Apnea

STIMULANTS
Methylphenidate
Amphetamine
and derivatives
and derivatives
Age ≥6 years, except
methyphenidate IR
Age ≥36 years
approved for age ≥4 years
Age ≥6 years
Age ≥6 years
Age ≥6 years
Age ≥6 years
Not approved

Not approved

NON-STIMULANTS
Atomoxetine

Clonidine ER

Guanfacine ER

Age ≥6 years

Children age
6-17 years only

Children age
6-17 years only

Not approved

Not approved

Not approved

Not approved
Not approved

Not approved
Not approved

Not approved
Not approved

Table 2. Standard Age and Maximum Daily Doses.
Author: A. Gibler
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Drug Type

Generic Name

CNS
CNS
CNS
CNS

Stimulant
Stimulant
Stimulant
Stimulant

amphetamine/dextroamphet amine salts IR
amphetamine/dextroamphet amine salts ER
dexmethylphenidate IR
dexmethylphenidate LA

Minimum
Age
3
6
6
6

CNS Stimulant
CNS Stimulant
CNS Stimulant
CNS Stimulant
CNS Stimulant
CNS Stimulant
CNS Stimulant
CNS Stimulant
Non-Stimulant
Non-Stimulant
Non-Stimulant

dextroamphetamineDextroamphetamine IR
dextroamphetamine LA
dextroamphetamine/amphet amine
lisdexamfetamine
methamphetamine
methylphenidate immediate releaseIR
methylphenidate sustained releaseLA
methylphenidate transdermal
atomoxetine
clonidineClonidine LA
guanfacineGuanfacine LA

6
6
6
6
6
4
6
6
6
6
6

Maximum
Age

17

17
17
17

Non-Traditional Stimulant
armodafinil
18
Non-Traditional Stimulant
modafinil
18
Abbreviations: IR = immediate-release formulation; LA = long-acting formulation (extended-release, sustained-release, etc.)

Maximum Daily Dose (adults or children
<18 years of age unless otherwise noted)
60 mg
30 mg
20 mg or 2 mg/kg/day if age <18 yrs
40 mg for adults or
30 mg if age <18 years
40 mg or 0.5 mg/kg/ day if age <18 yrs
60 mg
60 mg or 0.5 mg/kg/ day if age <18 yrs
70 mg or 0.5 mg/kg/ day if age <18 yrs
not established
960 mg or 2 mg/kg/ day if age <18 yrs
9072 mg or 2 mg/kg/ day if age <18 yrs
30 mg
100 mg
0.4 mg
4 mg
250 mg
200 mg

Table 3. Standard Combination Therapy for ADHD
Age Group
Age <6 years*
Age 6-17 years*

Standard Combination Therapy
Combination therapy not recommended
1 CNS Stimulant Formulation (LA or IR) + Guanfacine LA
1 CNS Stimulant Formulation (LA or IR) + Clonidine LA
Age ≥18 years**
Combination therapy not recommended
Abbreviations: IR = immediate-release formulation; LA = long-acting formulation (extended-release, sustained-release, etc.)
* As recommended by the American Academy of Pediatrics 2011 Guidelines www.pediatrics.org/cgi/doi/10.1542/peds.2011-2654
**As identified by Drug Class Review: Pharmacologic Treatments for Attention Deficit Hyperactivity Disorder: Drug Effectiveness Review Project 2011

Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the treated diagnosis an OHP-funded
condition?

Yes: Go to #3

Author: A. Gibler
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Approval Criteria
3. Is the requested drug on the PDL?

Yes: Go to #5

No: Go to #4

4. Will the prescriber consider a change to a
preferred agent?

Yes: Inform prescriber of preferred
alternatives

No: Go to #5

Yes: Go to #6

No: Pass to RPh. Deny for medical
appropriateness.

Message:
• Preferred drugs do not require co-pay and are
evidence-based reviewed for comparative
effectiveness and safety by the Oregon
Pharmacy & Therapeutics (P&T) Committee.
5. Is the request for an approved FDA indication
defined in Table 1?

May approve continuation of existing
therapy once up to 90 days to allow time to
appeal.Go to #9
6. Are the patient’s age and the prescribed dose
within the limits defined in Table 2?

Yes: Go to #7

No: Go to #9

7. Is the prescribed drug the only stimulant or nonstimulant filled in the last 30 days?

Yes: Approve for up to 12 months

No: Go to #8

8. Is the multi-drug regimen considered a standard
combination as defined in Table 3?

Yes: Approve for up to 12 months

No: Go to #9

Author: A. Gibler
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Approval Criteria
7.9. Is the request from a psychiatrist or wWas the
drug regimen developed by, or in consultation
with, a psychiatrist, developmental pediatrician,
psychiatric nurse practitioner, sleep specialist or
neurologist?

Yes: Document name and contact
information of consulting provider
and approve for up to 12
monthsGo to #7

No: Pass to RPh. Deny for medical
appropriateness.
Doses exceeding defined limits or nonrecommended multi-drug regimens of
stimulants and/or non-stimulants are only
approved when prescribed by a
psychiatrist or in consultation with a mental
health specialist.
May approve continuation of existing
therapy once up to 90 days to allow time to
consult with a mental health specialist.No:
Go To #8

8. Are all CNS stimulants that the client is to be on
prescribed by or in consultation with the same
psychiatrist or specialist?

Yes: Approve 12 months

No: Pass to RPH. Confirm that the
requesting specialist approves of the full
regimen or deny for medical
appropriateness.

9. Are the age and the dose within the limits in
Table 2?

Yes: Go To #9

No: Pass to RPH. Deny for medical
appropriateness.
Doses exceeding defined limits are only
approved when prescribed by a
psychiatrist or in consultation with a
psychiatrist.

Note: For children under 18, the maximum dose
for some medications may require a recent
weight.

May approve continuation of existing
therapy once up to 90 days to allow time to
schedule appointment with a psychiatrist.
10. Is the requested agent the only ADHD treatment
that has been filled within the last 30 days?
Author: A. Gibler
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Approval Criteria
11. Have all other recent ADHD medications been
discontinued or are they in the process of being
discontinued / tapered?

Yes: Approve 12 months

No: Go To #11

12. Is the request for a single short acting CNS
stimulant and a single long acting CNS stimulant?

Yes: Approve 12 months

No: Pass to RPH. Deny for medical
appropriateness.
Non-standard polypharmacy regimens are
only approved when prescribed by a
psychiatrist or in consultation with a
psychiatrist.
May approve continuation of existing
therapy once up to 90 days to allow time to
schedule appointment with a psychiatrist.

P&T / DUR Action:
Implementation:

Author: A. Gibler
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Class Update: Sodium‐glucose Cotransporter 2 (SGLT2) Inhibitors
Date of Review: March 2016

Date of Last Review: September 2015

Current Status of PDL Class:
See Appendix 1.
Purpose for Class Update:
The sodium‐glucose cotransporter 2 (SGLT2) inhibitor class was updated in September as part of the non‐insulin antidiabetic agent class review. However, new
evidence on the cardiovascular (CV) effects of the SGLT2 inhibitor empagliflozin has become available. The goal of this review is to evaluate updated evidence for
SGLT2 inhibitors and determine if changes related to current prior authorization (PA) criteria the Oregon Health Plan (OHP) Preferred Drug List (PDL) are needed.
Research Questions:
1. Is there any new comparative evidence for SGLT2 inhibitors pertaining to CV benefits or other clinically relevant outcomes (e.g. microvascular,
macrovascular and mortality outcomes)?
2. Is there any new evidence of comparative harms between SGLT2 inhibitors and other non‐insulin antidiabetic treatments?
3. Are there subgroups of patients with type 2 diabetes (T2DM) in which SGLT2 inhibitors may be more effective or associated with less harm?
Conclusions:
 One randomized controlled trial and two Food and Drug Administration (FDA) safety updates have been published since the last review. There are no new
systematic reviews or guidelines.1,2
 In patients with a history of CV disease, there was moderate strength of evidence that empagliflozin (pooled data from 10 mg and 25 mg doses) decreased
the primary composite CV endpoint of CV death, non‐fatal myocardial infarction (MI), or non‐fatal stroke versus placebo (10.5% vs. 12.1%), with a number
needed to treat (NNT) of 63 over 3.1 years (hazard ratio [HR] 0.86; 95.02% CI, 0.74 to 0.99; P<0.001 for noninferiority; P=0.04 for superiority).1 Reduction in
the primary endpoint was driven by a statistically significant reduction in CV death.1 There were no statistically significant differences between empagliflozin
and placebo in incidence of non‐fatal MI or non‐fatal stroke. 1
 Statistically significant reductions due to death from any cause favored empagliflozin over placebo (8.3% vs. 5.7%) (HR 0.68; 95% CI, 0.57 to 0.82; P<0.001).1
 Empagliflozin reduced death related to CV causes compared to placebo (5.9% vs. 3.7% [HR 0.62; 95% CI, 0.49 to 0.77]; P<0.001).1
 The CV benefit may be from the diuretic effect of empagliflozin. This theory is supported by the reduction in hospitalizations related to heart failure found in
the empagliflozin group compared to placebo (4.1% vs. 2.7% [HR 0.65; 95% CI, 0.50 to 0.85]; P=0.002).1
 No dose‐response with empagliflozin was found; therefore, the 10 mg dose is recommended for most patients. Seventy‐eight percent of patients were on
additional antidiabetic therapy, the most common drugs being metformin (74%), insulin (48%) and sulfonylureas (43%).1
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Empagliflozin is the first diabetes drug to demonstrate reduction in CV events in an adequately powered randomized controlled trail (RCT); however, it is
unknown if the risk reduction would also be seen in T2DM patients without preexisting CV disease. A systematic review and meta‐analysis of dapagliflozin
and canagliflozin studies demonstrated inconclusive findings on the effect of SGLT2 inhibitors on CV outcomes (OR 0.89; 95% CI, 0.70 to 1.14).4 Results from
ongoing studies with canagliflozin and dapagliflozin will help to determine if the benefits seen with empagliflozin is a class effect of SGLT2 inhibitors or if it is
unique to empagliflozin.5,6
There was a nonsignificant increase in the rate of nonfatal strokes in empagliflozin‐treated patients, which warrants further investigation.1 An FDA analysis
reported higher incidence of nonfatal stroke with canagliflozin, another SGLT2 inhibitor, compared to controls (HR 1.46; 95% CI 0.83 to 2.58).4 Canagliflozin
has also been associated with increased rates of bone fractures. The long‐term effect of SGLT2 inhibitors on bone density is still unknown.2
There is high strength evidence that genital mycotic infections are more common with SGLT2 inhibitors in both females and males, which was again seen in
the latest empagliflozin trial with an incidence of 6.4% compared to 1.8% for placebo (p<0.001).1,4
SGLT2 inhibitors are considered one of many reasonable second‐line treatment options for T2DM by the American Diabetes Association (ADA).7 The
American Association of Clinical Endocrinologists (AACE) and American College of Endocrinology (ACE) recommends them as an option for patients
presenting with all levels of A1C.8,9 However, these recommendations are largely guided by opinions of the guideline writers. The National Institute for
Health and Care Excellence (NICE), which also factors in cost‐effectiveness, recommends empagliflozin or canagliflozin as a third‐line option in patients
already taking metformin and a SU, unless a sulfonylurea (SU) is contraindicated.10,11

Recommendations:
 Modify current PA criteria to allow use of SGLT2 inhibitors as a third‐line option with metformin and sulfonylureas (Appendix 3).
 No changes to the PDL are recommended until results from post‐marketing trials of canagliflozin and dapagliflozin are available.
Previous Conclusions:
 There is insufficient new comparative evidence for efficacy/effectiveness on differences of microvascular outcomes (retinopathy, nephropathy and
neuropathy) between different treatments for type 2 diabetes mellitus (T2DM).12 Evidence‐based recommendations in new clinical practice guidelines from
the American Diabetes Association (ADA), Institute for Clinical Systems Improvement (ICIS), and the National Institute for Health and Care Excellence (NICE),
American Association of Clinical Endocrinologists (AACE) and American College of Endocrinology (ACE) and a systematic review draft report from the Agency
for Healthcare Research and Quality (AHRQ), support the current status of non‐insulin antidiabetic therapies on the preferred drug list (PDL).12
 High quality evidence suggest patients on metformin, pioglitazone, metformin plus a dipeptidyl peptidase‐4 (DPP‐4) inhibitor, or metformin plus a SGLT‐2
inhibitor have similar rates of all‐cause mortality, based on one systematic review.12
 There is high quality evidence that monotherapy with either metformin, a thiazolidinedione (TZD) or a sulfonylurea (SU) results in similar lowering of A1C
based on one systematic review.12
 There is moderate quality evidence that DPP‐4 inhibitors lower A1C less than metformin and glimepiride based on two systematic reviews (one for each
 comparison).12
 Moderate quality evidence, from one fair and one good quality trial, suggests that DPP‐4 inhibitors do not reduce major CV outcomes compared to
placebo.12 Data from the EXAMINE and TECOS found these drugs to be non‐inferior to placebo when a composite of CV outcomes were evaluated.12
 Moderate quality evidence from two meta‐analyses showed a statistically significant increase in HF outcomes with DPP‐4 inhibitors compared to placebo or
active treatment.12 Studies included in the meta‐analyses were of short duration and the majority of included outcomes were limited to 2 trials only
[SAVORTIMI53 (saxagliptin) and EXAMINE (alogliptin)].12
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High quality evidence suggest hypoglycemia rates are higher with SU than comparative T2DM therapy based on two systematic reviews.12
Evidence from a recent systematic review and meta‐analysis found glyburide to be associated with at least one episode of hypoglycemia compared to
secretagogues [relative risk (RR) 1.52, 95% CI 1.21 to 1.92] and compared to other SUs (RR 1.83, 95% CI 1.35 to 2.49).12
There is low quality evidence to recommend metformin use in patients with mild to moderate kidney disease based on one systematic review. Evidence
from this review suggests metformin is safe in patients with mild to moderate chronic kidney disease (eGFR >30‐60 mL/min per 1.73m2) without increased
risk of lactic acidosis, based on evidence from primarily non‐clinical trial data. The frequency of lactic acidosis in the setting of metformin therapy is very low
and numerically similar to what appears to be the background rate in the population with T2DM.12
In December of 2014 liraglutide injection (Saxenda) was approved for chronic weight management in addition to a reduced‐calorie diet and physical activity.
Treatments for weight loss are not funded by the OHP.12

Previous Recommendations:
 Make exenatide (Byetta®) a preferred agent but subject to current prior authorization (PA) for GLP1 receptor antagonists.
 Make empagliflozin/linagliptin (Glyxambi®) non‐preferred drug subject to current PA for SGLT‐2 inhibitors.
 Reorganize PDL classes for non‐insulin antidiabetic agents to the following:
o DPP‐4 Inhibitors
o GLP‐1 Receptor Antagonists
o Miscellaneous Antidiabetic Agents (metformin, pramlintide, meglitinides, others).
o SGLT‐2 Inhibitors
o Sulfonylureas
o Thiazolidinediones
 Remove clinical PA for pramlintide due to low overall utilization and current FDA‐mandated Risk Evaluation Mitigation Strategy (REMS) already in place to
promote safe use through education.
 Modify SGLT‐2 inhibitor clinical PA to require monitoring renal function every 6 months.
 Continue clinical PA criteria for all DPP‐4 inhibitors and all GLP‐1 RAs.
Background:
SGLT2 inhibitors are the newest class of antidiabetic agents for patients with T2DM. SGLT2 inhibitors increase urinary glucose excretion by decreasing renal
absorption of glucose.13 Because of their mechanism of action, SGLT2 inhibitors pose low risk for hypoglycemia but increase the likelihood of urinary tract and
genital infections. Additional benefits of SGLT2 inhibitors are weight loss and reduced blood pressure, likely through their diuretic effect. SGLT2 inhibitors are
associated with modest A1C lowering of approximately 0.5% in placebo‐controlled comparisons.14 There are currently three SGLT2 inhibitors available, offered
as monotherapy or in combination formulations with metformin: canagliflozin (Invokana), dapagliflozin (Farxiga), and empagliflozin (Jardiance).
Cardiovascular disease is the primary complication in patients with diabetes mellitus (DM).15 It is well documented that lowering A1C is associated with reduced
microvascular outcomes, however the evidence for macrovascular benefits are uncertain. Additionally, some antidiabetic therapies have been associated with
additional CV risk, prompting the FDA to require studies to evaluate the impact of new antidiabetic therapies on CV outcomes. Evidence suggests metformin is
likely to reduce the incidence of CVD based on data from the United Kingdom Prospective Diabetes Study (UKPDS).7 The TECOS trial (DPP‐4 inhibitors) and ELIXA
study (GLP‐1 agonists) have shown a neutral impact on CV markers.16,17 This review will focus on the recent evidence on the benefits of empagliflozin on CV
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outcomes. Two additional trials are underway with canagliflozin (CANVAS) and dapagliflozin (DECLARE) to determine the CV impact of these therapies.5,6 These
studies will provide valuable evidence on how to best manage the increased risk of CV disease seen in patients with T2DM.
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), Cochrane Collection, 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 and recent evidence‐based 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:
No new systematic reviews identified.
New Guidelines:
No new guidelines identified.
New Safety Alerts:
In September 2015, the Food and Drug Administration (FDA) released a warning of an increased risk of bone fractures and decreased bone mineral density
associated with the use of canagliflozin, also a SGLT2 inhibitor.2 It is unknown if this is a class effect and the FDA is continuing to evaluate if other SGLT2
inhibitors convey this same risk.
The FDA released a drug safety communication in December 2015 on labeling changes for the SGLT2 inhibitor class for the risk of ketoacidosis and serious
urinary tract infections, potentially leading to hospitalizations. Postmarketing studies are being required from the manufacturers of the SGLT2 inhibitors to gain
additional clarity on the risk.3
New Formulations or Indications:
No new formulations.
Randomized Controlled Trials:
Twenty‐three citations were manually reviewed from the literature search. After further review, 22 trials were excluded because of wrong study design
(observational), comparator (placebo), outcome studied (non‐clinical) or outside the search dates. The remaining trial is described below and in Table 1.
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The CV effects and mortality associated with empagliflozin treatment was studied in double‐blind, randomized, placebo controlled trial.1 Adult patients (n=7020)
with T2DM were randomized to receive a daily dose of empagliflozin 10 mg, empagliflozin 25 mg or placebo and were followed for a median 3.1 years. The
median treatment duration was 2.6 years. Patients were a mean age of 63 years old, predominately male (71%), white (72%) and had a prior history of CV
disease. The most common CV risk factor was coronary artery disease (CAD) (75%) followed by multi‐vessel CAD (47%) and history of MI (47%). Baseline A1C
levels were 8.07%. Background antidiabetic therapies were allowed.1 Metformin, insulin and sulfonylureas were most commonly used with similar rates across
all treatment groups. Angiotensin‐converting enzyme inhibitors (ACE) or angiotensin receptor blockers (ARBs) were used by 81% of patients. Twenty‐six percent
of patients had moderate renal insufficiency (<60 mL/min/1.73m2).1 The primary composite outcome was death from CV causes, nonfatal myocardial infarction,
or nonfatal stroke. The primary outcome plus hospitalization for unstable angina was a key secondary outcome.
Patients were analyzed using a modified intention‐to‐treat analysis of pooled empagliflozin data versus placebo.1 The noninferiority threshold for the primary
outcome comparison between empagliflozin and placebo was set at a margin of 1.3 for the hazard ratio. A two‐sided P value of 0.0498, or less, was used for
statistical significance and the confidence interval (CI) was calculated at 95.02% for the primary outcome.
Empagliflozin (pooled data from both doses) was found to significantly lower the incidence of the composite primary outcome compared to placebo (hazard
ratio [HR] 0.86; 95.02% CI, 0.74 to 0.99; p<0.001 for noninferiority and p=0.04 for superiority).1 Empagliflozin was noninferior, but not statistically superior, to
placebo for the key secondary composite outcome, which was the primary composite outcome plus hospitalizations for unstable angina (12.8% vs 14.4%,
respectively (HR 0.89; 95% CI, 0.78 to 1.01; p<0.001 for noninferiority and p=0.08 for superiority)). When individual endpoints were analyzed, patients on
empagliflozin had statistically significant lower incidence of death from CV causes, all‐cause mortality, and hospitalizations for heart failure (Table 1). Rates of MI
and fatal or nonfatal stroke were similar between both groups.1
Fatal or nonfatal stroke rates were higher with empagliflozin compared to placebo (HR 1.18; 95% CI, 0.89 to 1.56; p=0.26). Empagliflozin was also associated with
an increased risk of nonfatal stroke (HR 1.24; 95% CI, 0.92 to 1.67; p=0.16) There was no significant difference in CV outcomes between the empagliflozin 10 mg
and empagliflozin 25 mg doses. Differences is A1C reduction between the 10 mg and 25 mg doses and placebo were also similar (‐0.54% [95% CI, ‐0.58 to ‐0.49]
in the 10 mg group and ‐0.60% [95% CI, ‐0.64 to ‐0.55] in the 25 mg group).1 However, by week 206 the difference had decreased to ‐0.24% for empagliflozin 10
mg and ‐0.36% for empagliflozin 25 mg, compared to placebo. Changes in CV risk factors with empagliflozin compared to placebo include reductions in the
following; small changes in weight, waist circumference, uric acid levels, and systolic and diastolic blood pressure. Small increases in LDL and HDL cholesterol
were seen with empagliflozin in comparison to placebo.1 There was no substantial difference in A1C lowering between empagliflozin 10 mg and empagliflozin 25
mg, suggesting treatment with the 10 mg dose to be adequate for most patients.
Adverse events leading to discontinuation were lower in the pooled empagliflozin group compared to placebo, 17.3% and 19.4%, respectively.1 Genital infections
were the most common adverse effect associated with empagliflozin treatment, which occurred at a significantly higher rate than placebo (6.4% vs, 1.8%,
respectively (p<0.001). Hypoglycemic adverse events, acute renal failure, diabetic ketoacidosis, thromboembolic events, bone fracture, symptoms of volume
depletion and electrolyte changes were similar between empagliflozin and placebo.1
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Table 1. Description of Randomized Comparative Clinical Trials
Study

Comparison

Population

N

Outcomes

1. Zinman,
et al
(EMPA‐REG
OUTCOME)1

1.
Empagliflozin
10 mg (E10)

Demographics
(mean):
Age: 63 years
Male: 71%
White: 72%
Diabetes
diagnosis >10
years: 57%
A1C: 8.1%

ITT:
1. 2345
2. 2342
3. 2333

Primary Outcome:
Composite of CV death,
non‐fatal MI, or non‐fatal
stroke):
E*: 490 (10.5%) vs. P: 282
(12.1%); HR 0.86 (95.04%
CI, 0.74 to 0.99; P<0.001
for noninferiority and
p=0.04 for superiority)

Key Inclusion
Criteria:
● T2DM
● > 18 years of
age
● Body max index
of
<45
● eGFR >30
ml/min/1.73m2
● Established CVD
● A1C 7‐9% on no
glucose lowering
therapy or A1C
of 7‐10% on 12
weeks of
a stable dose of
glucose‐lowering
therapy*

Attrition:
1. 555
(24%)
2. 542
(23%)
3. 683
(29%)

RCT, DB, DD,
PG, Phase 3

2.
Empagliflozin
25 mg (E25)
3. Placebo (P)
Study
duration: 3.1
years

Key Exclusion
Criteria:
● eGFR < 30
ml/min/1.73 m2
● Liver disease
● Surgery
● Cancer

Author: Kathy Sentena, Pharm.D.

PP:
1. 1790
2. 1800
3. 1650

ARR/N
NT

Secondary Outcomes:
Composite of CV death,
non‐fatal MI, non‐fatal
stroke, or hospitalization
from unstable angina):
E*: 599 (12.8%) vs. P: 333
(14.3%); HR 0.89 (95.04%
CI, 0.78 to 1.01; P<0.001
for noninferiority and
p=0.08 for superiority)

Safety
Outcomes
D/C due to AE:
E*: 813
(17.3%) vs. P:
453 (19.4%);
P<0.01

ARR/
NNH

2/48

6/63
Any
hypoglycemia:
E*: 1303
(27.8%) vs. P:
650 (27.9%); P‐
value not given

NA

NS

Genital
infections:
E*: 301 (6.4%)
vs. P: 42
(1.8%);
P<0.001
5/20

Hospital admission for HF:
E*: 126 (2.7%) vs. P: 95
(4.1%); HR 0.65 (95% CI,
0.50 to 0.85; P=0.002)
CV mortality:
E*: 172 (3.7%) vs. P: 137
(5.9%); HR 0.62 (95% CI,
0.49 to 0.77; P<0.001)
All‐cause mortality:
E*: 269 (5.7%) vs. P: 194
(8.3%); HR 0.68 (95% CI,
0.57 to 0.82; P<0.001)
Fatal or nonfatal stroke:
E*: 164 (3.5%) vs. P: 69
120

1.4/71

2.2/45

2.6/39

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection bias (low): Randomization was done
via a computer‐generated random‐sequence
and interactive voice‐ and Web‐ response
system.
Performance bias (low): Trial was double‐
blind design with medication concealment
using double‐dummy design.
Detection bias (low): Outcome assessors
were blinded to randomization treatment
assignments. Outcomes were adjudicated by
clinical‐events committees.
Attrition bias (low): Overall attrition was 25%.
mITT analysis with LOCF was used for all data.
Reporting bias (low): Study protocol was
followed and outcomes were reported as
specified.
Applicability:
Patients: Patients were well matched. Ninety‐
nine percent of patients had a history of
cardiovascular disease.
Intervention: Pooled doses of empagliflozin
10 mg and empagliflozin 25 mg was
appropriate due to the low incidence of
expected events for the primary outcome.
Comparator: Matched placebo is an
appropriate comparator.
Outcomes: composite of major cardiac events
is an accepted outcome and required by the
FDA to ensure antidiabetic therapy is not
associated with unacceptable levels of cardiac
risk. In this study, empagliflozin was shown
to reduce cardiovascular outcomes including
death and all‐cause mortality.
Setting: Forty‐two countries and 590
outpatient centers.
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* Glucose
lowering
treatment at
baseline:
‐ metformin
(73.8%)
‐ Insulin (48.0%)
‐ sulfonylureas
(43.0%)

(3.0%); HR 1.18 (95% CI,
0.89 to 1.56; P=0.26)
Nonfatal stroke:
E*: 150 (3.2%) vs. P: 60
(2.6%); HR 1.24 (95% CI,
0.92 to 1.67; P=0.16)
Fatal or nonfatal MI:
E*: 223 (4.8%) vs. P: 126
(5.4%); HR 0.87 (95% CI,
0.70 to 1.09; P=0.23)

NS

NS

NS

E*= Pooled data for 10 mg
and 25 mg doses.
Abbreviations [alphabetical order]: A1C = hemoglobin A1C; ACE = angiotensin converting enzyme; AE = adverse events; ARR = absolute risk reduction; CI = confidence interval; CV = cardiovascular;
CVD = cardiovascular disease; DB = double‐blind; D/C = discontinuations; eGFR = estimated glomerular filtration rate; HR = hazard ratio; MI = myocardial infarction; mITT = modified intention to
treat; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NS = not statistically significant; PP = per protocol
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Appendix 1: Current Status on Preferred Drug List
Diabetes, Sodium‐Glucose Co‐Transporter Inhibitors
ROUTE
ORAL
ORAL
ORAL
ORAL
ORAL

FORMULATION
TABLET
TABLET
TABLET
TAB BP 24H
TABLET

BRAND
FARXIGA
INVOKANA
JARDIANCE
XIGDUO XR
INVOKAMET

GENERIC
DAPAGLIFLOZIN PROPANEDIOL
CANAGLIFLOZIN
EMPAGLIFLOZIN
DAPAGLIFLOZIN/METFORMIN HCL
CANAGLIFLOZIN/METFORMIN HCL

PDL
N
N
N
N
N

Appendix 2: Medline Search Strategy
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Appendix 3: Prior Authorization Criteria

Sodium-Glucose Cotransporter-2 Inhibitors (SGLT-2 Inhibitors)
Goal(s):
 Promote cost-effective and safe step-therapy for management of type 2 diabetes mellitus (T2DM).
Length of Authorization:
 Up to 6 months
Requires PA:
 All SGLT-2 inhibitors
Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. Is this a request for renewal of a previously approved prior
authorization?

Yes: Go the Renewal
Criteria

No: Go to #2

2. What diagnosis is being treated?

Record ICD10 code

3. Does the patient have a diagnosis of type 2 diabetes
mellitus?

Yes: Go to #4

No: Pass to RPh. Deny; medical
appropriateness

4. Has the patient tried and failed metformin and sulfonylurea
therapy, have contraindications to these treatments or is
requesting a SGLT-2 inhibitor to be used with metformin and
a sulfonylurea?

Yes: Go to #5

No: Pass to RPh; deny and
recommend trial of metformin or
sulfonylurea. See below for metformin
titration schedule.

(document contraindication, if any)
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Approval Criteria
5. Is the request for the following treatments (including
combination products) with an associated estimated
glomerular filtration rate (eGFR):
 Canagliflozin and eGFR <45 mL/min/ 1.73 m2, or
 Empagliflozin and eGFR <45 mL/min/ 1.73 m2, or
 Dapagliflozin and eGFR <60 mL/min/ 1.73 m2?

Yes: Pass to RPh. Deny;
medical appropriateness

No: Approve for up to 6 months.

Yes: Pass to RPh. Deny;
medical appropriateness

No: Approve for up to 6 months.

Renewal Criteria
1. Is the request for the following treatments (including
combination products) with an associated estimated
glomerular filtration rate (eGFR):
 Canagliflozin and eGFR <45 mL/min/ 1.73 m2, or
 Empagliflozin and eGFR <45 mL/min/ 1.73 m2, or
 Dapagliflozin and eGFR <60 mL/min/ 1.73 m2?

Initiating Metformin
1. Begin with low-dose metformin (500 mg) taken once or twice per day with meals (breakfast and/or dinner) or 850 mg once per day.
2. After 5-7 days, if gastrointestinal side effects have not occurred, advance dose to 850 mg, or two 500 mg tablets, twice per day (medication to
be taken before breakfast and/or dinner).
3. If gastrointestinal side effects appear with increasing doses, decrease to previous lower dose and try to advance the dose at a later time.
4. The maximum effective dose can be up to 1,000 mg twice per day but is often 850 mg twice per day. Modestly greater effectiveness has been
observed with doses up to about 2,500 mg/day. Gastrointestinal side effects may limit the dose that can be used.
Nathan, et al. Medical management of hyperglycemia in Type 2 Diabetes: a consensus algorithm for the initiation and adjustment of therapy. Diabetes Care. 2008;
31;1-11.
P&T/DUR Review:
Implementation:

3/16 (KS); 9/15; 1/15; 9/14; 9/13
TBD; 2/15
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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

Class Update: Calcium and Vitamin D Products
Date of Review: March 2016

Date of Last Review: March 2014

Current Status of PDL Class:
See Appendix 1.
Purpose for Class Update:
Calcium and vitamin D supplement use in Oregon Health Plan (OHP) patients is widespread and financially impactful to the Oregon Health Authority (OHA). This
class update will review the evidence on the use of calcium and vitamin D products and present recommendations for use where benefit has been proven or if
there is demonstrated harm.
Research Questions:
1. What is the current evidence to support the use of calcium and/or vitamin D supplements to improve clinically relevant health outcomes?
2. Are there specific formulations or doses of calcium and/or vitamin D that are associated with greater harm?
3. Are there any subpopulations based on demographics (i.e., gender, age, race, ethnicity, etc.) or socioeconomic status in which calcium and/or vitamin D
supplementation has evidence for greater efficacy for clinically relevant health outcomes or harms than other populations?
Conclusions:
 There is insufficient evidence on comparative efficacy or safety between the different calcium formulations and between the different vitamin D
formulations.
Calcium
 Four systematic reviews with meta‐analyses were available for updated evidence on the role of calcium supplementation on fracture risk, bone mineral
density (BMD), hypertensive disorders in pregnancy and maternal and child outcomes.1‐4
 There is low strength evidence from a systematic review (n=59 trials) of women under 70 years of age that BMD is increased 0.7‐1.8% in the hip, lumbar
spine, femoral neck, forearm and total body with calcium supplementation dosed 250‐2,500 mg daily.1
 There is low strength evidence from 26 trials that included mostly elderly females that calcium supplementation may reduce total body fracture risk by 1%
versus control groups (11% vs. 12%, respectively; relative risk [RR] 0.89; 95% CI, 0.81 to 0.96; P=0.004) and vertebral fractures by 0.2% (1.3% vs. 1.5%,
respectively; RR 0.86; 95% CI, 0.74 to 1.00; P=0.04) regardless of dose.2 No benefit was seen in hip or forearm fractures. Calcium with vitamin D had similar
results as calcium monotherapy. Studies of dietary calcium (milk powder and hydroxyapatite) had no effect on fracture rates.2
 There is moderate strength evidence from a systematic review of 13 trials (n=15,730) that calcium supplementation (≥1 g/day) decreases risk of pre‐
eclampsia during pregnancy (RR 0.45; 95% CI, 0.31 to 0.65), with an incidence rate of 65/1000 in controls (placebo or no treatment) compared to a rate of
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29/1000 in women treated with calcium. The greatest benefits were seen in women with diets low in calcium (n=10,678) and women who had a high risk of
pre‐eclampsia (n=587). Calcium supplementation reduced risk of hypertension in this population compared to placebo (RR 0.65; 95% CI, 0.53 to 0.81) as well
as decreased incidence of preterm birth (79/1000 vs. 104/1000, respectively; RR 0.76; 95% CI, 0.60 to 0.97).3 However, there is moderate strength of
evidence that calcium supplementation in women not at increased risk for pre‐eclampsia does not lower risk of preterm birth.4
There is low quality evidence from two trials (n=12,901) that calcium supplementation may be associated with a low but increased incidence of HELLP
Syndrome (hemolysis, elevated liver enzymes, and low platelets) in pregnant females (16 cases vs. 6 cases with placebo).3
Vitamin D
Eleven systematic reviews with meta‐analyses were available to provide updated evidence for the use of vitamin D in cancer, mortality, fractures, cystic
fibrosis (CF), pregnancy, neonatal outcomes, chronic pain, depression and blood pressure.6‐17
From a systematic review with meta‐analysis of 16 primary prevention trials and 2 secondary prevention trials (n=50,623) in cancer‐free patients (mean age
69 years; 81% female), there is low strength evidence that vitamin D may have no effect on cancer rates compared to placebo (1 study used no control).6
There is moderate strength evidence that vitamin D supplementation has no effect on mortality in healthy patients regardless of dose or baseline 25‐
hydroxyvitamin D (25[OH]D) levels. Vitamin D supplementation may modestly reduce mortality by 0.2% over of 4.4 years compared to controls (44 trials
used placebo and 12 trials used no intervention) (12.5% vs. 12.7%, respectively; RR 0.97; 95% CI, 0.94 to 0.99; p=0.02).7 A second review found a modest
decrease in all‐cause mortality in patients who supplemented with vitamin D compared to control (7.5% vs. 8.0%, respectively; RR 0.93; 95% CI, 0.88 to
0.98).6 However, most evidence does not suggest a mortality benefit with vitamin D supplementation.8,9
Low strength evidence suggests there may be a modest 0.4% reduction in cancer‐related mortality in patients supplemented with vitamin D compared to
controls (2.5% vs. 2.9%, respectively; RR 0.94; 95% CI, 0.91 to 0.98; p=0.002).6,7
There is moderate strength evidence that vitamin D alone, compared to control (placebo, no intervention or calcium alone), does not prevent hip fractures
(RR 1.12; 95% CI, 0.98 to 1.29) or new bone fractures (RR 1.03; 95% CI 0.96 to 1.11) in trials of predominately elderly women.10 However, vitamin D with
calcium reduced hip fractures by 0.3% versus control (2.6% vs. 2.9%, respectively; RR 0.84; 95% CI 0.74 to 0.96; p=0.01), which translates into 1‐9 fewer
fractures per 1000 patients per year.10 There is low strength of evidence that vitamin D (500‐800 units/day) increases BMD in the femoral neck of studies of
mostly women (weighted mean difference [WMD] 0.8%; 95% CI 0.2 to 1.4) but the addition of calcium to vitamin D does not provide additional benefit. 11
There is low strength of evidence that vitamin D may decrease the number of falls (41.6% vs. 55.8%; RR 0.66; 95% CI, 0.50 to 0.88; I2=65%) in elderly
women.9
There is low strength evidence from 2 reviews that vitamin D supplementation does not decrease risk for pre‐eclampsia in pregnant women.12,13 Incidence of
preeclampsia during pregnancy was 8.0% in those taking vitamin D compared to 15.5% for controls (no intervention or placebo) (RR 0.52; 95% CI 0.25 to
1.05) (n=219) in one analysis; and 6.7% versus 7.6% with controls (placebo, calcium + multivitamin, placebo + multivitamin, ferrous sulfate + calcium or no
intervention) in the other review (RR 0.88; 95% CI, 0.51 to 1.52)(n=2,299).12,13 Vitamin D supplementation did not affect risk of gestational diabetes.13
However, there is low strength evidence that preterm birth may decrease in women taking vitamin D compared to placebo or no intervention (8.9% vs.
15.5%, respectively; RR 0.36; 95% CI, 0.14 to 0.93 ).12
There is low strength evidence that vitamin D supplementation does not improve symptoms of cystic fibrosis (CF); does not improve chronic pain scores;
does not improve depression symptoms; does not improve blood pressure; does not improve asthma symptoms in children of women who took vitamin D
during pregnancy; does not improve hemoglobin A1c (A1c) in patients with type 2 diabetes mellitus (T2DM); and does not prevent recurrent adenomas in
patients with a history of colorectal adenomas.14‐22
Vitamin D supplementation has been shown to increase the risk of nephrolithiasis, hypercalcemia and gastrointestinal effects.18
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Recommendations:
 Recommend prior authorization (PA) clinical criteria to restrict non‐preferred vitamin D and calcium supplements to patients who are pregnant, have a
nutrient deficiency, have a diagnosis of osteopenia or osteoporosis, and patients 65 years of age or older who are at risk for falls (see Appendix 4).
 Dispense 90 day’s supply for each pharmacy claim.
 Evaluate comparative costs in the executive session to inform changes to the Preferred Drug List (PDL).
Previous Conclusions:
 The previous review was not specific to calcium or vitamin D but to all vitamin supplements. The conclusions for the review are available at
http://www.orpdl.org/durm/meetings/meetingdocs/2014_03_27/archives/2014_03_27_MVI_CR_Final.pdf
Previous Recommendations (specific to vitamin D):
 Calcium and vitamin D supplements lack evidence to support routine use and have insufficient evidence to make strong conclusions. Evaluate comparative
costs in executive session.23
 After comparative cost consideration in executive session, the Committee recommended making products without an AAC and no utilization non‐preferred.
The Committee also recommended making vitamin D3 wafers and vitamin D2 and D3 drops non‐preferred on the PMPDP and to not grandfather current
patients. The Committee recommended adding all other vitamin D products to the PDL.23
Background:
Calcium is important for adequate bone formation and but it has also been studied to reduce risk of bone fractures and manage hypertension and preeclampsia
in pregnant mothers.9 The recommended daily allowance (RDA) for calcium, which can be obtained through diet and supplementation, is 700‐1,300 mg/day,
depending on age.24 The National Osteoporosis Foundation endorses the Institutes of Medicine (IOM) recommendations of 1000 mg daily of calcium for males
aged 50‐70 years and 1200 mg daily for females older than 51 years.24 The World Health Organization (WHO) also recommends 1.5 g to 2 g of calcium daily for
pregnant women, especially those with low dietary calcium intake and for those at risk for hypertension.25
Outcomes thought to be improved with calcium include bone fracture rates, which are the most relevant outcome related to bone health; blood pressure, which
can be used as a surrogate endpoint for research related to cardiovascular impact of calcium supplementation; and maternal and neonatal outcomes, such as
the risk of hypertension, preeclampsia, preterm birth and low birth weight.
Vitamin D is produced naturally in the skin as vitamin D3; alternatively, vitamin D can be supplemented with vitamin D3 (cholecalciferol) or vitamin D2
(ergocalciferol).9 There is contradicting evidence on which formulation is most effective at increasing vitamin D levels and there is currently no preference for
one formulation over another. The most effective dose, formulation and dosing interval has not been adequately studied. In addition, absorption of vitamin D
can vary depending on different factors.9,24 Vitamin D helps to regulate calcium levels, emphasizing the importance of vitamin D in bone homeostasis. 25‐
hydroxyvitamin D (25(OH)D) is used to measure vitamin D status.12 Some guidelines only recommend screening those individuals at high risk for vitamin D
deficiency, however, new USPSTF guidance recommends against routine screening of asymptomatic adults.18,26 Risk factors for vitamin D deficiency are: reduced
UV light exposure, obesity, low levels of physical activity, less education, lower health status and certain health conditions. However, there is no consensus on
optimal 25(OH)D levels and assays used to determine levels have high levels of variability.8 The Institute of Medicine recommends a serum 25(OH)D level of 20
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ng/mL for adequate bone health.24 However, the Endocrine Society, National Osteoporosis Foundation and International Osteoporosis Foundation suggests
25(OHD) levels of 30 ng/mL.26
Vitamin D is needed to for the intestinal absorption of calcium and phosphorous.26 Deficiency in vitamin D effects bone metabolism and has also been shown in
some studies to be associated with an increased risk of fracture, cancer, diabetes, cardiovascular disease, depression, muscle weakness and death, however,
high quality randomized prospective studies are lacking.26 For adults ages 18‐70 years, the IOM recommends 600 units daily and 800 units daily for those over 70
years.24 Age based dosing is recommended for vitamin D supplementation for patients who are at risk for vitamin D deficiency (0‐1 years: ≥400 units daily;
children 1‐17 years: 600 units daily; adults 18‐50 years: 600 units daily; adults >50 years: 600‐800 units daily; and pregnant or lactating women: 600 units
daily).26 Those individuals that are found to be deficient in vitamin D should receive 2000 IU/day if they are 1‐18 years old, for at least 6 weeks, or 50,000 IU
vitamin D2 once weekly for 6 weeks, followed by a maintenance dose of 600‐1000 IU/day.26 Adults that are found to be vitamin D deficient should receive
50,000 units of vitamin D2 or D3 weekly, or an equivalent daily dose of 6000 units, followed by a maintenance dose of 1500‐2000 units daily.26 Higher levels of
supplementation ranging from 1800 to 3000 units daily have been suggested to prevent fractures.10 The IOM recommends a maximum daily dose of 4,000 units,
while the Endocrine Society states that daily doses up to 10,000 units may be required for individuals that are deficient in vitamin D.24,26 Toxicities associated
with excessive vitamin D include hypercalcemia and hypercalciuria, which are usually associated with doses of greater than 10,000 units daily; and there is some
evidence that 25(OH)D levels greater than 50 ng/mL may be harmful and put patients at risk of increased mortality, cardiovascular disease, cancer and falls.9,12
Outcomes thought to be improved with vitamin D supplementation include reduced fractures, cardiovascular and mortality benefits, blood pressure reduction,
cancer, depression, control of diabetes and improvement in maternal and neonatal outcomes.9 Fracture rates are the most relevant outcome related to bone
health and studies have shown that low 25(OH)D levels are associated with an increased risk of fracture. BMD is often used as a surrogate measure for fracture
risk that is more easily measured with smaller trials. BMD is reported as a T‐score with the number of standard deviations (SD) above or below the mean for a
gender and ethnicity‐matched young health population, with a normal T‐score being ≥ ‐1; low bone mass (osteopenia) being ‐1 to ‐2.5; and osteoporosis
equaling values of ≤ ‐2.5.5 Alternatively, BMD may be reported as Z‐scores for younger patients. It has been suggested that a 1‐2% increase in BMD would result
in a 5‐10% decrease in risk of fracture. In comparison, anti‐resorptive therapy (e.g., bisphosphonates) increases BMD by 5‐9% over three years.2 The USPSTF
found insufficient evidence on the role of vitamin D in primary prevention of fractures in men or women.18 The USPSTF also determined that there was
insufficient evidence to determine the benefits and harms of vitamin D and calcium in postmenopausal women and therefore recommended against the use of
daily supplementation for the primary prevention of fractures.18 The USPSTF concluded that for patients 65 years of age and older at risk of falls, vitamin D
supplementation may be beneficial at preventing falls.23 The evidence is insufficient to determine the benefit of vitamin D for reduction in cardiovascular
disease, mortality, cancer, and depression.18
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), Cochrane Collection, 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 and recent evidence‐based guidelines.
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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:
Calcium
Calcium and Bone
A systematic review and meta‐analysis was performed to determine the effect calcium intake on bone mineral density and to determine if there are
differences between dietary calcium and calcium supplementation.1 Trials that measured BMD in the lumbar spine, total hip, femoral neck, total body or
forearm in patients 50 years and older were included. Fifty‐nine RCTs met inclusion criteria; 15 trials involved dietary calcium and 51 trials used calcium
supplements (all supplements contained vitamin D). Study duration ranged from 6 months to 7 years. Studies of dietary calcium obtained 250‐3320
mg/day and studies of oral calcium supplements used 250‐2500 mg/day (majority were taking < 800 mg/day). 1 Dietary sources of calcium were found to
increase BMD at one year by 0.6% (95% CI, ‐0.1 to 1.3%; p=0.08) in the lumbar spine, 0.3% (95% CI, ‐0.3 to 0.9%; p=0.30) in the femoral neck, 0.6% (95%
CI, 0.3 to 1.0%; p=0.001) in the total hip, 0.0% (95% CI, ‐0.4 to 0.5%; p=0.85) in the forearm and 1.0% (95% CI, 0.3 to 1.8%; p=0.009) in the total body. 1 At
two years, significant differences were sustained for all sites that had previously shown significant changes. Calcium intake via supplements increased
BMD at all skeletal sites (hip, body, lumbar spine and femoral neck). At one year, calcium supplements increased BMD by the following: 1.2% (95% CI,
0.8 to 1.7%; p<0.001) in the lumbar spine, 1.2% (95% CI, 0.7 to 1.8%; p<0.001) in the femoral neck, 1.4% (95% CI, 0.6 to 2.3%; p=0.001) in the total hip,
1.0% (95% CI, 0.2 to 1.8%; p=0.014) in the forearm, and 0.7% (95% CI, 0.4 to 1.1%; p<0.001) in the total body. Increases seen in BMD at one year were
maintained but not increased beyond the initial year. 1 No significant differences in BMD were found between the dietary calcium and calcium
supplements, except for in the forearm. The addition of vitamin D to calcium made no significant difference in BMD compared to calcium alone.
Heterogeneity was high (I2 >50%) in 60% of the analyses. 1
Fracture risk related to calcium intake was systematically reviewed with meta‐analysis.2 Randomized controlled trials and cohort studies of patients aged
50 years and older taking calcium supplements or consuming dietary calcium (milk powder and hydroxyapatite) were included. There were 44 cohort
studies of dietary calcium and 1 RCT. 2 Data from one RCT (n=200) that compared 800 mg/day of dietary calcium with 240 units/day of vitamin D versus
controls (not described) found reduced risk of fracture in the dietary calcium group (1% vs. 3% fractures, respectively). In 74% of the observational
cohort studies, dietary calcium had no impact on fracture risk. 2 Twenty‐six RCTs were available for calcium supplements. Results from 20 trials that
evaluated total body fractures found a reduced risk with calcium supplementation (11% vs. 12%, respectively; RR 0.89; 95% CI, 0.81 to 0.96; P=0.004;
I2=27%). Vertebral fractures were also reduced (1.3% vs. 1.5%, respectively; RR 0.86; 95% CI, 0.74 to 1.00; P=0.04; I2= 0%) based on data from 12 studies.
2
However, hip and forearm fractures were not reduced with calcium supplements. Calcium supplementation with vitamin D had similar results as
calcium supplementation without vitamin D. There was a high risk of bias associated with the calcium supplements studied in RCTs. Analysis of four trials
at lowest risk of bias found no reduction in fracture risk regardless of site measured. Dietary consumption was found to have no effect on fracture
outcomes.
Calcium and Maternal and Neonatal Outcomes
The focus of a Cochrane Systematic Review was the effect of calcium supplementation on hypertensive disorders, such as pre‐eclampsia, and on
maternal and child outcomes.3 Fourteen studies met inclusion criteria and data from 13 trials were extracted for analysis. Pre‐eclampsia was defined as
high blood pressure with significant proteinuria and hypertension was elevation in diastolic blood pressure ≥ 90 mmHg or increase in systolic of ≥30
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mmHg or increase in diastolic by ≥15 mmHg or more. 3 The incidence of high blood pressure was reduced with high‐dose (≥1 g/day) calcium
supplementation based on data from 12 studies (RR 0.65; 95% CI, 0.53 to 0.81).3 The risk for pre‐eclampsia was reduced with calcium supplementation
compared to placebo or no treatment (2.9% vs. 6.5%, respectively; RR 0.45; 95% 0.31 to 0.65), with the most pronounced effect being in women with
diets low in calcium and those with a history of pre‐eclampsia. Four trials found a reduction in the composite outcome of maternal death and serious
morbidity with calcium supplementation. However, there was also an increase in HELLP (hemolysis, elevated liver enzymes, and low platelets) syndrome
based on high strength of evidence. 3 High strength of evidence (n=11 trials) demonstrated that preterm birth was reduced in women who took calcium
(RR 0.76; 95% CI, 0.60 to 0.97) and in women at high risk of pre‐eclampsia. In women at high risk of pre‐eclampsia and taking low doses of calcium (<1
g/day) (n=10 trials) were found to have a reduced risk of pre‐eclampsia (RR 0.38; 95% CI, 0.28 to 0.52).3 Small study size and publication bias could be
responsible for some of the findings and the overall results should be interpreted with caution.
The role of calcium supplementation on maternal, fetal and neonatal outcomes was evaluated in a Cochrane Systematic Review.4 Twenty‐three studies
(n=17,842) were included in the analysis. A reduction in preterm birth less than 37 weeks’ gestation or 34 weeks’ gestation was not observed with
calcium supplementation compared to controls based on moderate quality of evidence. There was a high level of heterogeneity for trials of births less
than 37 weeks (I2=57%), but not for births less than 34 weeks (I2=0%).4 A sensitivity analysis was done on the effects of calcium supplements on preterm
birth after removing two trials of unclear risk of bias for allocation concealment and results yielded a risk reduction favoring calcium compared to
controls (RR 0.80; 95% CI, 0.65 to 0.99). 4 There was no effect of calcium on low birth weight risk in infants compared to controls. There was insufficient
evidence to determine optimal calcium dosage or formulation.
Vitamin D
Vitamin D and Cancer
A Cochrane review evaluated the benefits and harms of vitamin D supplementation on cancer prevention in adults.6 A total of 18 trials were identified
for analysis; 14 vitamin D3 trials, one vitamin D2 trial and 3 calcitriol supplement trials. A majority of trials were in elderly women and all evidence was
associated with a high risk of bias. Similar cancer occurrence rates were seen in vitamin D groups compared to placebo (1 trial used no control) (7.6% vs.
7.7%, respectively; RR 1.0; 95% CI, 0.94 to 1.06; p=0.88) based on moderate quality of evidence. 6 Subgroup analysis on cancer occurrence, including
comparisons between vitamin D and vitamin D with calcium, did not yield any significant differences between groups. Vitamin D reduced all‐cause
mortality by 0.5% compared to controls (7.5% vs. 8.0%; p=0.009).6 In people specifically with vitamin D insufficiency, there was no significant effect on
cancer risk. Risk of nephrolithiasis was increased with vitamin D3 and calcium supplementation compared to controls (RR 1.17; 95% CI, 1.03 to 1.34,
p=0.02).6 The authors concluded that this finding could also be due to random errors.
Vitamin D and Mortality
Vitamin D and its effects on mortality in adults were the focus of a 2014 Cochrane review.7 Fifty‐six trials including vitamin D3, vitamin D2 and active
forms of vitamin D (1,25‐dihydroxyvitamin D) were eligible for inclusion. Most subjects were women (77%) over the age of 70 years; 48 of the trials were
of healthy individuals. Eight trials were in patients with neurological, cardiovascular, respiratory or rheumatoid diseases. Mean trial duration was 4.4
years. A majority of the trials had a low risk of bias. In the 45 trials that reported baseline vitamin D levels, 19 trials reported adequate levels (20 ng/mL)
and 26 trials reported insufficient levels (<20 ng/mL). 7 Vitamin D was associated with a 0.2% decrease in all‐cause mortality compared to controls (44
trials used placebo and 12 trials used no intervention) (12.5% vs. 12.7%, respectively; RR 0.97; 95% CI, 0.94 to 0.99; p=0.02) based on low to moderate
quality evidence. In a separate analysis of different formulations of vitamin D, vitamin D3 was associated with a lower mortality than the other
formulations (11% vs. 11.4%, respectively; RR 0.94; 95% CI, 0.91 to 0.98; p=0.002).7 Subgroup analysis of doses of vitamin D higher or lower than 800
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units daily, or between adequate and lower baseline 25(OH)D levels, did not find differences in all‐cause mortality. In patients with cancer, 4 trials found
a decrease in cancer‐related morality with vitamin D3 compared to controls (2.5% vs. 2.9%, respectively; RR 0.88; 95% CI, 0.78 to 0.98; p=0.02).7 An
increased risk of nephrolithiasis with vitamin D3 and calcium and an increase in hypercalcemia with calcitriol were observed.
The effects of vitamin D on mortality, falls and fractures were systematically reviewed in studies of patients 65 years of age and older.8 Nine studies
(n=22,012) that analyzed high doses of vitamin D or intermittent dosing of vitamin D, with or without calcium, were included. Follow up ranged from 6
months to 5 years. Vitamin D2 or D3 were used in all studies; 6 studies used oral routes (100,000 to 500,000 units annually) and 3 studies used daily
intramuscular (IM) injections of 300,000 to 600,000 units.8 Participants with adequate (≥20 ng/mL) 25(OH)D levels at baseline were included in 6 studies
and participants in 3 studies had level below 20 ng/mL. Mortality rates were similar in patients who received high doses or intermittent vitamin D doses
compared to controls (RR 1.04; 95% CI, 0.91 to 1.17; P=0.59) but there was high heterogeneity (I2=64%).8 There were no significant findings from sub‐
group analyses: risk of hip fracture, non‐vertebral fracture, and risk for falls were similar for high doses of vitamin or intermittent vitamin D doses
compared to controls.
Vitamin D and Fractures
The Cochrane Collaboration reviewed the effects of vitamin D and vitamin D analogues on the prevention of bone fractures in post‐menopausal women
and older men. Less than 50% of trials had low risk of bias. Fifty‐three trials were identified: 31 trials evaluated vitamin D and 22 trials evaluated calcitriol
(or alfacalcidol, which is not approved by the FDA).10 Baseline 25(OH)D levels were not measured. The primary outcome was rate of hip fracture. Vitamin
D supplementation did not affect hip fractures rates (RR 1.12; 95% CI, 0.98 to 1.29) or any other bone fracture (RR 1.03; 95% CI, 0.96 to 1.11) based on
high quality evidence.10 Nine trials demonstrated that vitamin D plus calcium mildly reduced fracture risk based on high quality evidence (RR 0.84; 95%
CI, 0.74 to 0.96; p=0.01). These findings translate into 1 fewer hip fractures per 1000 patients per year for adults who are community‐dwelling and at low
risk and 9 fewer fractures per 1000 patients per year in high risk populations.10 Vitamin D and calcium were effective at reducing non‐vertebral fractures,
but no preventative effects on vertebral fractures were found based on moderate to high quality evidence. Vitamin D, and vitamin D with calcium, had
no effect on mortality. Hypercalcemia was more common in patients who received vitamin D with or without calcium. Gastrointestinal symptoms were
slightly higher in vitamin D groups. A significant increase in renal disease was reported in participants who took vitamin D compared to controls (RR 1.16;
95% CI, 1.02 to 1.33) but when the results of one trial, which reported 10‐times more events than the other trials was removed, this increase
diminished.10
The effects of vitamin D on BMD was studied in a systematic review with meta‐analysis of 4082 healthy adults.11 Twenty‐three studies met inclusion
criteria, which were composed of 92% female and mostly white individuals. Studies of vitamin D3 or D2 formulations were included and calcium could be
given concomitantly if the dose was the same in both groups. Daily vitamin D doses ranged from 500‐800 units in most studies. The primary outcome for
all studies was percent change in BMD from baseline. BMD was tested from the lumbar spine, femoral neck, total hip, trochanter, total body or forearm.
Benefit with vitamin D supplementation was observed at the femoral neck (WMD 0.8%; 95% CI 0.2 to 1.4) but not the spine or total hip.11 There was a
high degree of heterogeneity between studies. Negative but not significant changes in BMD were seen in the forearm and total body scans of studies
that evaluated BMD of the cortical bone. Doses of vitamin D less than 800 units daily were more beneficial at increasing lumbar spine BMD than higher
doses. The addition of calcium with vitamin D did not affect any BMD.11
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Vitamin D and Cystic Fibrosis
The effects of vitamin D supplementation on symptoms of CF were studied in a recent Cochrane systematic review.15 Outcomes studied included vitamin
D deficiency, respiratory outcomes and vitamin D toxicity in CF patients. Children and adults were included regardless of exocrine pancreatic function.
Six studies were identified but only 3 studies were able to provide data for analysis. Vitamin D supplementation caused significant increases in 25(OH)D
levels. However, there is insufficient data to draw meaningful conclusion on the benefits or harms of vitamin D supplementation in patients with CF.15
Vitamin D and pregnancy and neonatal outcomes
An analysis of vitamin D, with or without calcium or other vitamins, was performed in pregnant women to determine if maternal or neonatal outcomes
were improved.12 Fifteen trials (n=2833) were evaluated: 9 trials compared vitamin D to no supplementation or placebo and 6 trials compared
combinations of vitamin D and calcium to no supplementation. Most trials had an unknown risk of bias. The data on maternal outcomes were limited,
with a small number of events available for analysis. Low quality data suggests a similar risk of gestational diabetes in women who take vitamin D and
those who take placebo or no intervention. Low quality data found women who took vitamin D supplements (400 units/day or 60,000‐120,000 units for
1‐4 doses based on 25(OH)D levels) had a lower risk of preeclampsia than those who received placebo or no supplementation (8.0% vs. 15.5%; RR 0.52;
95% CI, 0.25 to 1.05).12 Evidence from trials that assessed neonatal outcomes (n=477) found a lower risk of preterm birth in mothers who supplemented
with vitamin D compared to placebo or no intervention (8.9% vs. 15.5%, respectively) based on moderate quality evidence.12 Birth weight below 2500 g
was less common in mothers who took vitamin D (200‐1000 units/day or 60,000‐120,000 units for 1‐4 doses based on baseline serum 25(OH)‐D levels)
during pregnancy compared to placebo or no intervention (8.0% vs. 19.9%;RR 0.40; 95% CI, 0.24 to 0.67).12 Vitamin D supplementation did not affect
rates of caesarean sections, stillbirths, or neonatal deaths. Risk for preeclampsia was also reduced with vitamin D combined with calcium
supplementation compared to placebo or no intervention (9.3% vs. 4.8%; RR 0.51; 95% CI, 0.32 to 0.80) but there was increased risk of preterm birth
(11.4% vs. 7.3%;RR 1.57; 95% CI 1.02 to 2.43) based on moderate quality of evidence for both.12 Higher 25(OH)D levels were reported in groups who
received vitamin D compared to placebo, but no conclusions could be reached on the effects of levels on clinical outcomes. Adverse events were not
adequately reported in any of the included studies.12
In another systematic review with meta‐analysis, the effect of vitamin D supplementation on maternal and neonatal outcomes were analyzed.13 Thirteen
studies of women between 8 and 28 weeks gestation were included. Women were advised to take vitamin D2 or D3 alone or in combination with other
multivitamins, calcium or iron.13 Only 3 trials had a low risk of bias. 25(OH)D levels were higher in groups who received vitamin D supplementation. The
risk of preeclampsia was less in women on vitamin D supplementation (6.7%) compared to controls (7.6%) (RR 0.88; 95% CI, 0.51 to 1.52).13 The risk for
gestational diabetes was similar between the vitamin D and control groups (10.4% vs. 9.9%, respectively; RR 1.05; 95% CI, 0.60 to 1.84).13 The only
significant difference in neonatal outcomes seen was a slightly higher birth weight of babies whose mothers took vitamin D (mean difference vs. control
108 g; 95% CI, 60 to 155 g).13 This difference accounted for less than 5% of the birthweight for an average sized infant. No significant differences in other
neonatal outcomes (small for gestational age, low birth weight, and preterm birth) were found. 13
Vitamin D and Chronic Pain
A recent Cochrane Review analyzed the use of vitamin D in patients with chronic painful conditions.14 Ten randomized, double‐blind, studies assessing
the following pain conditions were included; rheumatoid arthritis, knee osteoarthritis, polymyalgia rheumatic, non‐specific musculoskeletal pain, diffuse
musculoskeletal pain and fibromyalgia. Women were enrolled at a higher rate than men and the mean age ranged from 42‐68 years.14 The dose of
vitamin D, outcome measures, and pain condition varied between studies, which resulted in a high degree of heterogeneity and prevent pooling the
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data. Patient‐specific pain outcomes were reported in 2 trials. Low quality evidence suggests that there was no association between vitamin D and
beneficial effect on painful conditions compared to placebo.14
Vitamin D and Depression
A systematic review with meta‐analysis was performed to determine the effect of vitamin D supplementation on reducing depressive symptoms in
adults with depression.16 Vitamin D supplementation alone, or in combination with other vitamins or antidepressants, were compared to placebo.
Depressive symptoms were measured by 10 different depression scales. Nine RCTs of adults with a diagnosis of depression met the inclusion criteria
(n=4923).16 The minimum vitamin D dose was 400 units daily and the maximum calcitrol dose was 2 million units daily. Studies lasted from 5 days to 5
years. Only 3 of the 9 studies had low risk of bias. Pooled data showed that patients on placebo had a greater, but not statistically significant, reduction
in depressive symptoms compared to vitamin D (standard mean difference (SMD) 0.28; 95%CI, ‐0.14 to 0.69; p=0.19).16 Size of effect ranged from ‐1.23
to 1.21 and there was high degree of heterogeneity (2=65.27).16
Vitamin D and Blood Pressure
A systematic review with meta‐analysis was performed to determine the effect of vitamin D supplementation on office measured systolic blood pressure
(SBP) and diastolic blood pressure (DBP).17 Fifty‐two studies were included and 46 of these were eligible for meta‐analysis. Thirty‐percent of studies
enrolled patients with baseline systolic blood pressures above 140 mm Hg. 17 Studies included participants 16 years and older who took any of the
following vitamin D supplements: vitamin D2, vitamin D3, calcitriol, 1‐‐hydroxylated versions of vitamin D, paricalcitol and doxerocalciferol. Thirty
percent of patients had baseline SBP >140 mm Hg at baseline and 24% had DBP >90 mm Hg. 25(OH)D levels exceeded 20 ng/mL in 38% of patients with
SBP data and in 36% of patients with DBP data. Changes in SBP ranged from ‐13.9 to +8.4 mm Hg with a pooled treatment effect of 0.0 mm Hg (95% CI, ‐
0.8 to 0.8 mm Hg; p=0.97; I2 =21%).17 Changes for DBP results from trial data were also not significant at ‐0.1 mm Hg (95% CI, ‐0.6 to 0.5 mm Hg; p=0.84;
I2 =20%). Daily dose of vitamin D3, baseline SPB and DBP, and baseline 25(OH)D levels had no effect on SBP or DBP. 17
New Guidelines:
U.S. Preventative Services Task Force (USPSTF): Vitamin D Deficiency Screening.
In 2014, the USPSTF released guidance on vitamin D deficiency screening recommendations for adults who are not pregnant and have no indications for vitamin
D supplementation.18 The USPSTF determined that evidence is insufficient to recommend routine screening for vitamin D deficiency in asymptomatic adults.
Recommendations for the USPSTF guidance was based on an AHRQ systematic review of vitamin D screening in asymptomatic adults.9 Data on the evidence to
support treating vitamin D deficiency was also analyzed. Sixteen fair to good quality studies in vitamin D deficient populations (<20‐30 ng/mL 25(OH)D levels)
were included. Studies on mortality, fractures, falls, cancer, type 2 diabetes mellitus, psychosocial functioning, and disability and physical functioning were
identified. In patients who live in the community, there was no significant effect of vitamin D on mortality compared to placebo (RR 0.83; 95% CI, 0.73 to 1.18;
I2=0%).18 However, when institutionalized and community patients were analyzed together, vitamin D supplementation significantly decreased mortality risk by
4‐6%. Mortality was not a pre‐specified outcome in any of the studies. Stratification by vitamin D dose or baseline 25(OH)D level had no impact on mortality
outcomes. Risk of fracture was not reduced with vitamin D 400‐800 units daily based on 5 studies (RR 0.98; 95% CI, 0.82 to 1.16; I2=32%). However, vitamin D
supplementation was associated with less falls (41.6% vs. 55.8%, respectively; RR 0.66; 95% CI, 0.50 to0.88; I2=65%).18 However, in high fall risk patients (age >70
years, institutionalized, decreased mobility and comorbidities), the risk for experiencing a fall was not decreased with vitamin D (RR 0.84; 95% CI, 0.69 to 1.02;
I2=70%).18 In trials that studied risk for breast cancer or colorectal cancer in women found no benefit with vitamin D compared to placebo. Vitamin D
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supplementation had no effect on the prevention of T2DM based on 2 studies. Data from 2 studies on the use of vitamin D in patients with depression also
found no improvements with supplementation. Physical functioning of patients on vitamin D also did not differ from patients on placebo in one small study.
There were more total and severe adverse events, withdrawals due to adverse events, rates of hypercalcemia, kidney stones, and gastrointestinal symptoms in
patients who supplemented with vitamin D compared to placebo.
New Safety Alerts:
No new safety alerts were identified.
New Formulations or Indications:
No new formulations were identified.
Randomized Controlled Trials:
A total of 69 citations were manually reviewed from the literature search. After further review, 65 trials were excluded because of study design (observational),
comparator or outcome studied (non‐clinical). The remaining 4 trials are briefly described in the table below. Full abstracts are included in Appendix 2.
Table 1: Description of Randomized Comparative Clinical Trials
Study
Comparison
Population
Primary Outcome
Baron, et
1. Vitamin D3
Adults 45‐75
Adenomas diagnosed in the
al.22
1000
interval from randomization
years with 1
units/day
through anticipated
colorectal
2. Calcium
surveillance colonoscopy
adenoma
carbonate
removed within
1200 mg/day
120 days before
3. Vitamin D3
enrollment and
and Calcium
had no remaining
carbonate
polyps (n=2259)
4. Placebo

Results
Vitamin D: 438 (42.8%)
Placebo: 442 (42.7%)
Vitamin D vs. placebo:
RR 0.99 (95% CI, 0.89 to 1.09; p=0.98)
Calcium: 345 (45.3%)
Placebo: 362 (47.6%)
Calcium vs. placebo:
RR 0.95 (95% CI 0.85 to 1.06; p=0.37)
Calcium + Vitamin D: 259 (40.3%)
Calcium: 259 (39.5%)
Calcium + vitamin D vs. calcium:
RR 1.01 (95% CI, 0.88 to 1.15; p=0.79)
Calcium + vitamin D vs. placebo:
RR 0.93 (95% CI, 0.80 to 1.08; p=0.49)
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Krul‐Poel, et
al.19

Litonjua, et
al.20

1. Vitamin D3
50,000
units/month
2. Placebo

Adult patients
with type 2
diabetes (n=275)

1. Vitamin D
4000
units/day
(plus prenatal
vit w/ vitamin
D 400 units)
2. Placebo plus
Prenatal Vit
w/ vitamin D
400 units/day

Pregnant women
18‐39 years old
with a
gestational age
of 10‐18 weeks
at high risk of
having children
with asthma

Change in A1C from baseline
after 6 months

Parental report of physician‐
diagnosed asthma or
recurrent wheezing through
age 3 and third trimester
maternal 25‐hydroxyvitamin
D levels

Vitamin D: 0.0%
Placebo: 0.0%
Vitamin D vs. placebo:
mean difference 0.4 (95% CI, ‐0.6 to 1.5; p=0.42)
Asthma or recurrent wheeze:
Vitamin D 4400 units/day: 98 (24.3%)
Vitamin D 400 units/day: 120 (30.4%)
4400 units/day vs. 400 units/day:
HR 0.8 (95% CI, 0.6 to 1.0; p=0.051)
Maternal vitamin D levels >30 ng/mL:
Vitamin D 4400 units/day: 289 (74.9%)
Vitamin D 400 units/day: 133 (34.0%)
Vitamin D 4400 units/day vs. vitamin D 400 units/day:
Mean difference 40.9% (95% CI, 34.2% to 47.5%; p<0.001)

Chawes, et
al.21

1. Vitamin D
2400
units/day
2. Placebo


Pregnant women
26 weeks or less
gestational age
(n=623)

Diagnosis of persistent
wheeze from birth to 3
years

Persistent wheeze :
Vitamin D: 47 (16%)
Placebo: 57 (20%)
Vitamin D vs. placebo:
HR 0.76 (95% CI, 0.52 to 1.12; p=0.16)

All women
received vitamin D
400 units/day as
part of usual care

Abbreviations: ARR = adjusted risk ratios; HR=hazard ratio; RCT = randomized clinical trial
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Appendix 1: Current Status on Preferred Drug List
GENERIC NAME
CALCITRIOL
CALCITRIOL
CALCITRIOL
CALCITRIOL
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE
CALCIUM CARBONATE/VITAMIN D3
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BRAND NAME
CALCITRIOL
ROCALTROL
CALCITRIOL
ROCALTROL
CALCI‐MIX
CALCIUM CARBONATE
CALCIUM CARBONATE
CAL‐MINT
CALCIUM CARBONATE
CALCIUM 500
OYSCO‐500
CALCIUM
CALCIUM CARBONATE
HI‐CALCIUM
NATURAL CALCIUM
OYST‐CAL‐500
OYSTER SHELL CALCIUM
SUPER CALCIUM
HIGH POTENCY CALCIUM
CALCIUM CARBONATE
LIQUID CALCIUM 600‐VIT D3

FORMULATION
CAPSULE
CAPSULE
SOLUTION
SOLUTION
CAPSULE
ORAL SUSP
ORAL SUSP
TAB CHEW
TAB CHEW
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
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CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CARBONATE/VITAMIN D3
CALCIUM CITRATE
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
CHOLECALCIFEROL (VITAMIN D3)
ERGOCALCIFEROL (VITAMIN D2)
ERGOCALCIFEROL (VITAMIN D2)
ERGOCALCIFEROL (VITAMIN D2)
ERGOCALCIFEROL (VITAMIN D2)
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LIQUID CALCIUM + VITAMIN D
CALCIUM 600 + VITAMIN D
CALCIUM CARBONATE/VIT D3
CAL‐QUICK
OS‐CAL 500+D
CALTRATE 600 + D
CALCIUM
CALCIUM 500 + VIT D
CALTRATE 600 + D
CALCIUM WITH VITAMIN D
OS‐CAL 500+D3
OSTEO‐PORETICAL
SUPER CALCIUM 600 + D3
CALCIUM 600 + VIT D3
CALCIUM 600 + VIT D
CALCARB 600 WITH VITAMIN D
CALCIUM 1000 + D3
CALCIUM 500 + VIT D3
CALCIUM 600 + VIT D
CALCIUM CITRATE
D3‐50
DECARA
MAXIMUM D3
OPTIMAL D3
VITAMIN D3
VITAMIN D
VITAMIN D3
VITAMIN D3
D3 DOTS
DIALYVITE VITAMIN D3 MAX
VITAMIN D‐3
THERA‐D
VITAMIN D
VITAMIN D3
VITAMIN D2
DRISDOL
VITAMIN D
VITAMIN D2

CAPSULE
CAPSULE
CAPSULE
LIQUID
TAB CHEW
TAB CHEW
TAB CHEW
TAB CHEW
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
CAPSULE
CAPSULE
CAPSULE
CAPSULE
CAPSULE
CAPSULE
SPRAY SUSP
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
CAPSULE
TABLET
TABLET
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CAL CARB/MGOX/D3/B12/FA/B6/BOR TL G‐FOL OS
CAL CARB/MGOX/D3/B12/FA/B6/BOR CALCIUM‐FOLIC ACID PLUS D
CALCIUM GLUCONATE
CALCIUM GLUCONATE

TABLET
WAFER
TABLET

N
N
N

Appendix 2: Abstracts of Clinical Trials
Baron J, Barry E, Mott L, et al. A trial of calcium and vitamin D for the prevention of colorectal adenomas. NEJM 2015;373:1519‐30. Doi:
10.1056/NEJMoal1500409.
Epidemiologic and preclinical data suggest that higher intake and serum levels of vitamin D and higher intake of calcium reduce the risk of colorectal neoplasia.
To further study the chemopreventive potential of these nutrients, we conducted a randomized, double‐blind, placebo‐controlled trial of supplementation
with vitamin D, calcium, or both for the prevention of colorectal adenomas. We recruited patients with recently diagnosed adenomas and no
known colorectal polyps remaining after complete colonoscopy. We randomly assigned 2259 participants to receive daily vitamin D3 (1000 IU), calcium as
carbonate (1200 mg), both, or neither in a partial 2×2 factorial design. Women could elect to receive calcium plus random assignment to vitamin D or placebo.
Follow‐up colonoscopy was anticipated to be performed 3 or 5 years after the baseline examinations, according to the endoscopist's recommendation. The
primary end point was adenomas diagnosed in the interval from randomization through the anticipated surveillance colonoscopy. Participants who were
randomly assigned to receive vitamin D had a mean net increase in serum 25‐hydroxyvitamin D levels of 7.83 ng per milliliter, relative to participants given
placebo. Overall, 43% of participants had one or more adenomas diagnosed during follow‐up. The adjusted risk ratios for recurrent adenomas were 0.99 (95%
confidence interval [CI], 0.89 to 1.09) with vitamin D versus no vitamin D, 0.95 (95% CI, 0.85 to 1.06) with calcium versus no calcium, and 0.93 (95% CI, 0.80 to
1.08) with both agents versus neither agent. The findings for advanced adenomas were similar. There were few serious adverse events. Daily supplementation
with vitamin D3 (1000 IU), calcium (1200 mg), or both after removal of colorectal adenomas did not significantly reduce the risk of
recurrent colorectal adenomas over a period of 3 to 5 years.
Chawes B, Bonnelykke K, Stokholm J, et al. Effect of vitamin D3 supplementation during pregnancy on risk of persistent wheeze in the offspring. JAMA
2016;315:353‐361. Doi: 10.1001/jama.2015.18318.
Observational studies have suggested that increased dietary vitamin D intake during pregnancy may protect against wheezing in the offspring, but the
preventive effect of vitamin D supplementation to pregnant women is unknown.[The objective was] to determine whether supplementation of vitamin D3 during
the third trimester of pregnancy reduces the risk of persistent wheeze in the offspring. A double‐blind, single‐center, randomized clinical trial conducted within
the Copenhagen Prospective Studies on Asthma in Childhood 2010 cohort. Enrollment began March 2009 with a goal of 708 participants, but due to delayed
ethical approval, only 623 women were recruited at 24 weeks of pregnancy. Follow‐up of the children (N = 581) was completed when the youngest child reached
age 3 years in March 2014.Vitamin D3 (2400 IU/d; n = 315) or matching placebo tablets (n = 308) from pregnancy week 24 to 1 week postpartum. All women
received 400 IU/d of vitamin D3 as part of usual pregnancy care. Age at onset of persistent wheeze in the first 3 years of life. Secondary outcomes included
number of episodes of troublesome lung symptoms, asthma, respiratory tract infections, and neonatal airway immunology. Adverse events were assessed. Of
the 581 children, persistent wheeze was diagnosed during the first 3 years of life in 47 children (16%) in the vitamin D3 group and 57 children (20%) in the control
group . Vitamin D3 supplementation was not associated with the risk of persistent wheeze (hazard ratio [HR], 0.76 [95% CI, 0.52‐1.12], P = .16), but the number
of episodes of troublesome lung symptoms was reduced (mean episodes [95% CI]: 5.9 [5.2‐6.6] for the vitamin D3 group vs 7.2 [6.4‐8.1] for the control group;
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incidence risk ratio [IRR], 0.83 [95% CI, 0.71‐0.97], P = .02), and the airway immune profile was up‐regulated (principal component analysis, P = .04). There was
no effect on additional end points, including asthma (32 children [12%] in the vitamin D3group vs 47 children [14%] in the control group; odds ratio, 0.82 [95% CI,
0.50‐1.36], P = .45), and respiratory tract infections (upper, mean [95% CI]: 5.2 [4.8‐5.5] in the vitamin D3 group vs 5.3 [4.9‐5.6] in the control group, IRR, 0.99
[95% CI, 0.90‐1.09], P = .84; lower: 94 children [32%] in the vitamin D3 group vs 95 children [33%] in the control group, HR, 0.96 [95% CI, 0.72‐1.27], P = .76).
Intrauterine death was observed in 1 fetus (0%) in the vitamin D3 group vs 3 fetuses (1%) in the control group and congenital malformations in 17 neonates (5%)
in the vitamin D3 group vs 23 neonates (8%) in the control group. The use of 2800 IU/d of vitamin D3 during the third trimester of pregnancy compared with 400
IU/d did not result in a statistically significant reduced risk of persistent wheeze in the offspring through age 3 years. However, interpretation of the study is
limited by a wide CI that includes a clinically important protective effect.
Krul‐Poel Y, Westra S, Boekel E, et al. Effect of vitamin D supplementation on glycemic control in patients with type 2 diabetes (SUNNY trial): a randomized
placebo‐controlled trial. Diabetes Care 2015;38:1420‐1426. Doi: 10.2337/dc15‐0323.
Low vitamin D status has been associated with impaired glycemic control in patients with type 2 diabetes. The purpose of our study was to evaluate
the effect of vitamin D supplementation on glycemic control in patients with type 2 diabetes. This randomized, double‐blind, placebo‐controlled trial was
conducted in 275 adult patients with type 2 diabetes without insulin treatment. Patients were randomly assigned to receive either vitamin D3 (50,000
IU/month) or placebo for 6 months. To assess the primary outcome of the study, change in HbA(1c), we performed a linear regression analysis. Mean baseline
serum 25‐hydroxyvitamin D [25(OH)D] increased from 60.6 ± 23.3 to 101.4 ± 27.6 nmol/L and 59.1 ± 23.2 to 59.8 ± 23.2 nmol/L in the vitamin D and placebo
group, respectively. Mean baseline HbA(1c) was 6.8 ± 0.5% (51 ± 6 mmol/mol) in both groups. After 6 months, no effect was seen on HbA(1c) (mean difference:
β = 0.4 [95% CI ‐0.6 to 1.5]; P = 0.42) and other indicators of glycemic control (HOMA of insulin resistance, fasting insulin, and glucose) in the entire study
population. Subgroup analysis in patients with a serum 25(OH)D <50 nmol/L or an HbA(1c) level >7% (53 mmol/mol) did not differ the results. In a well‐
controlled group of patients with type 2 diabetes, intermittent high‐dose vitamin D supplementation did not improve glycemic control.
Litonjua A, Carey V, Laranjo N, et al. Effect of prenatal supplementation with vitamin D on asthma or recurrent wheezing in offspring by age 3 years. JAMA
2016;315:362‐370. Doi: 10.1001/jama.2015.18589.
Asthma and wheezing begin early in life, and prenatal vitamin D deficiency has been variably associated with these disorders in offspring. To determine
whether prenatal vitamin D (cholecalciferol) supplementation can prevent asthma or recurrent wheeze in early childhood. The Vitamin
D Antenatal Asthma Reduction Trial was a randomized, double‐blind, placebo‐controlled trial conducted in 3 centers across the United States. Enrollment began
in October 2009 and completed follow‐up in January 2015. Eight hundred eighty‐one pregnant women between the ages of 18 and 39 years at high risk of having
children with asthma were randomized at 10 to 18 weeks' gestation. Five participants were deemed ineligible shortly after randomization and were
discontinued. Four hundred forty women were randomized to receive daily 4000 IU vitamin D plus a prenatal vitamin containing 400 IU vitamin D, and 436
women were randomized to receive a placebo plus a prenatal vitamin containing 400 IU vitamin D. Coprimary outcomes of (1) parental report of physician‐
diagnosed asthma or recurrentwheezing through 3 years of age and (2) third trimester maternal 25‐hydroxyvitamin D levels. Eight hundred ten infants were
born in the study, and 806 were included in the analyses for the 3‐year outcomes. Two hundred eighteen children developed asthma or recurrent wheeze: 98 of
405 (24.3%; 95% CI, 18.7%‐28.5%) in the 4400‐IU group vs 120 of 401 (30.4%, 95% CI, 25.7%‐73.1%) in the 400‐IU group (hazard ratio, 0.8; 95% CI, 0.6‐1.0;
P = .051). Of the women in the 4400‐IU group whose blood levels were checked, 289 (74.9%) had 25‐hydroxyvitamin D levels of 30 ng/mL or higher by the third
trimester of pregnancy compared with 133 of 391 (34.0%) in the 400‐IU group (difference, 40.9%; 95% CI, 34.2%‐47.5%, P < .001). In pregnant women at risk of
having a child with asthma, supplementation with 4400 IU/d of vitamin D compared with 400 IU/d significantly increased vitamin D levels
Author: Kathy Sentena, Pharm.D.

141

Date: March 2016

in the women. The incidence of asthma and recurrent wheezing in their children at age 3 years was lower by 6.1%, but this did not meet statistical significance;
however, the study may have been underpowered. Longer follow‐up of the children is ongoing to determine whether the difference is clinically important.
Appendix 3: Medline Search Strategy
Database(s): Ovid MEDLINE(R) without Revisions 1996 to January Week 4 2016
# Searches
1

Results

Calcium Gluconate/ or Calcium Sulfate/ or Calcium Compounds/ or Calcium Citrate/ or Calcium Carbonate/ or Calcium, Dietary/ or Calcium/ or
Calcium Oxalate/ or Calcium Fluoride/ or Calcium Dobesilate/ or Calcium Chloride/

128790

2 limit 1 to (english language and humans and yr="2014 ‐Current")

4019

3 limit 2 to (meta analysis or systematic reviews)

72

4 Vitamin D/

16617

5 limit 4 to (english language and humans)

14137

6 limit 5 to yr="2014 ‐Current"

2492

7

limit 6 to (clinical trial, phase iii or clinical trial or guideline or meta analysis or practice guideline or randomized controlled trial or systematic
reviews)

410

Database(s): Ovid MEDLINE(R) without Revisions 1996 to January Week 4 2016
# Searches
1

Results

Calcium Gluconate/ or Calcium Sulfate/ or Calcium Compounds/ or Calcium Citrate/ or Calcium Carbonate/ or Calcium, Dietary/ or Calcium/ or
Calcium Fluoride/ or Calcium Oxalate/

126652

2 limit 1 to (english language and humans and yr="2014 ‐Current")

3985

3 limit 2 to (clinical trial, phase iii or clinical trial, phase iv or guideline)

9

Database(s): Ovid MEDLINE(R) without Revisions 1996 to January Week 4 2016
# Searches

Results

1 Vitamin D Deficiency/ or Vitamin D/

19394

2 limit 1 to (english language and humans and yr="2014 -Current")

2878

3 limit 2 to (clinical trial, phase iii or clinical trial, phase iv or clinical trial or guideline)

60
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Appendix 4: Proposed Prior Authorization Criteria

Calcium and Vitamin D Supplements
Goal(s):
 Restrict use of calcium and vitamin D supplements to patients who are pregnant; have a documented nutritional deficiency; have a
diagnosis of osteopenia or osteoporosis; or elderly patients at risk for falls.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred calcium and vitamin D products
Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code

2. Is this an OHP-funded diagnosis?

Yes: Go to #3

No: Pass to RPh. Deny (not funded by
the OHP)

3. Does the patient meet any of the following criteria:
 Pregnancy;
 Documented nutrient deficiency;
 Diagnosis of osteopenia or osteoporosis; OR
 Age 65 years or older and at risk for falls

Yes: Approve for up to 12
months. Request that a 90
day’s supply be filled at a
time.

No: Pass to RPh; deny for medical
appropriateness

P&T/DUR Review:
Implementation:

3/16 (KS)
TBD
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Drug Class Review: Opioid Reversal Agents
Date of Review: March 2016
Purpose for Class Review:
Agents for opioid reversal (i.e., opioid overdose) have not been formally reviewed by the Pharmacy & Therapeutics (P&T) Committee. Two new naloxone
products, one intramuscular auto‐injector formulation and one intranasal formulation, were recently approved by the United States (U.S.) Food and Drug
Administration (FDA) which may offer convenient formulations for first responders and lay bystanders who witness an opioid overdose. In addition, more
naloxone outreach programs have been developed as the opioid epidemic in the U.S. has grown. Organizations and government agencies have also provided
guidance and recommendations for increased access to naloxone in the community.
Research Questions:
1. What are the differences in effectiveness of naloxone formulations or products when administered in the community by lay bystanders or first responders?
2. What are the differences in harms to opioid overdose victims or administering bystanders (i.e., seizures, agitation, needle sticks) of different naloxone
formulations or products administered in the community?
Conclusions:
 There is low quality evidence that suggests no differences in effectiveness or harms between naloxone injectable formulations when given intramuscularly
(0.4‐2 mg) versus intranasally (2‐4 mg) to reverse opioid overdose; however, more concentrated formulations (2 mg/1 mL) of injectable naloxone appear to
be more effective than less concentrated formulations (2 mg/5 mL) when administered intranasally.1–5
 Naloxone HCl for injection has been available for over 40 years to reverse the effects of opioids in the medical setting. However, two new formulations,
Evzio® auto‐injector and Narcan® nasal spray may offer convenient alternatives to standard kits of naloxone HCl injectable solution (for intramuscular or
intranasal use) for lay bystanders who witness an opioid overdose.4,5 Both formulations were approved based on bioequivalence studies (similarities in
pharmacokinetic parameters) with the reference drug naloxone HCl for injection.4,5 There is insufficient evidence that directly compares the new
formulations to each other or to standard naloxone kits.
 Increased access to naloxone for opioid users at high risk for opioid overdose is recommended by local and national organizations due to low quality
evidence that increased naloxone availability in the community reduces rates of opioid overdose deaths.6–9
Recommendations:
 Limit the quantity of naloxone to 2 units every 12 months. OHP clients who require naloxone more frequently will be targeted by OHP for case management.
 Create a new PDL class for Opioid Reversal Agents and make at least one naloxone product preferred with open access. Review comparative drug costs of
available formulations (or kits) to inform PDL status.
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Background:
Opiates and their synthetic analogs, collectively referred to as opioids, are a group of compounds that bind to opioid receptors located throughout the body.8
Endogenous opiates activate μ, κ and δ‐opioid receptors to produce analgesia but μ‐opioid receptors in the brain stem are also used to modulate respiration in
response to hypoxia and hypercapnia.7 Thus, administered opioids can be potent respiratory depressants, which can result in hypoxemia leading to impaired
consciousness or brain injury.7 Cardiac arrest secondary to respiratory arrest is a late complication of opioid overdose.7
Opioid overdose is a leading cause of preventable death in the U.S.8 Among people aged 25 to 64 years, overdose deaths from illicit drugs, which includes heroin
and prescription opioid analgesics, now exceed traffic fatalities and are the leading cause of accidental deaths.8 In 2013, there were more than 24,000 overdose
deaths in the U.S. from prescription and illicit opioid drug use, a 3‐fold increase since 1999.8 The rise in opioid‐related overdose deaths observed is associated
with an increase in the prescribing of opioids for chronic pain.7 On the contrary, a decrease in opioid overdoses may be associated with decreased prescribing of
opioids in high risk populations.10 In Oregon, the rate of opioid overdoses declined 38% between 2006 and 2013 (from 6.6 to 4.5 per 100,000 residents).10
Oregon’s rate of death from methadone decreased 58% in the same time period.10 Key initiatives in Oregon that likely mitigated the adverse trend seen
nationally included:
 Establishment of a PDMP to track prescriptions of controlled substances;
 Designation of methadone as a non‐preferred drug under the OHP;
 Education and access of lay persons to provide naloxone to persons suspected of overdose; and
 Continuing education requirements for physicians and allied health care professionals about safe and effective pain care.10
People who take prescribed opioids are at lower risk for overdose than people who abuse opioids illicitly; yet, because of the vast volume of prescription opioid
users, these patients make up a significant proportion of all overdoses.7 The greatest risk factors associated with opioid overdose are injection or non‐medical
opioid use and reduced opioid tolerance, typically seen when opioid use is restarted after a period of abstinence (frequently occurs after release from
incarceration or discharge from a detoxification program).7 Patients at risk for prescription opioid overdose include those with higher prescribed doses.7 For
example, risk for overdose is significantly higher with prescribed daily doses of 100 mg morphine equivalents or more.7 Other risks for prescription opioid
overdose include polypharmacy (especially with benzodiazepines or other sedatives/hypnotics), mental health disorders, lower socioeconomic status, male
gender, and older age.7 Risk factors for opioid overdose are summarized in Table 1.
Table 1. Risk Factors for Opioid Overdose.7–9
 Opioid dependence and reduced tolerance (following detoxification, release from incarceration, cessation of treatment)
 History of opioid overdose
 Suspected history of substance abuse (including alcohol) or non‐medical opioid use
 Use of high doses of prescription opioids (≥100 mg daily morphine equivalents)
 Use of opioids in combination with other sedating substances (e.g., benzodiazepines)
 Significant concurrent medical conditions (HIV, lung disease, liver disease, depression)
 Medicaid enrollees (6‐times higher risk for opioid overdose death than people not enrolled in Medicaid)
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Opioid overdose can be managed with basic life support resuscitation or timely administration of naloxone, an effective opioid antagonist that has been used to
manage overdoses for over 40 years.7 Naloxone is a competitive antagonist with high affinity for μ‐opioid receptors.6 Its safety is due to its specificity; its only
action is to rapidly displace most other opioids from opioid receptors and reverse opioid‐mediated effects, which include respiratory depression, central nervous
system depression and hypotension.6 Naloxone has long been effective in the community if administered intravenously (IV), intramuscularly (IM),
subcutaneously (SC) or intranasally (IN).8 Until recently, naloxone kits for community distribution had to be assembled, which often include 1‐2 vials or syringes
of naloxone, needles for IM injection or an atomization device for IN administration. Recently, the FDA approved an auto‐injector device (Evzio®) that delivers
0.4 mg/0.4 mL of naloxone for intramuscular or subcutaneous injection and an intranasal device (Narcan®) that delivers 4 mg/0.1 mL of naloxone into one
nare.4,5 Both formulations were approved based on bioequivalence studies with naloxone HCl for injection.4,5
Most opioid overdoses occur in private homes and are witnessed by friends, family or first responders.7 Most bystanders do not call EMS when they witness an
overdose because of perceived negative consequences if the overdose is reported.3 Increased access to naloxone in the community could significantly reduce
opioid overdose deaths;7 but there is no evidence to suggest increased access to naloxone is associated with more illicit use of opioids. Expanding the availability
of naloxone to first responders is also a key component of the overall strategy to reduce opioid overdose deaths.8 Naloxone outreach programs are emerging
among first responder organizations, law enforcement agencies, and public health needle exchange programs.9 These outreach programs have distributed more
than 150,000 doses of naloxone which directly contributed to a reduction in fatal opioid overdoses in the regions where these programs worked, with more than
26,000 cases of opioid overdoses reversed.8 Naloxone administered by bystanders in the community has a successful resuscitation rate of 90% with a negligible
rates of serious adverse events.8
Naloxone is only available by prescription in the U.S. but efforts underway may expand prescribing authority to pharmacists to improve access.8,11 Naloxone can
be prescribed to patients for use in an overdose emergency, and Oregon law allows naloxone to be prescribed to third party individuals who may witness an
overdose.9 A short training session (e.g., 10‐20 minutes) in recognizing the signs of opioid overdose and the use of naloxone is adequate for safe use of naloxone
in the community.8 In Oregon, legal protections from civil liability are in place for those who administer naloxone after completion of adequate training.11 Proper
training is also essential because evidence suggests trained bystanders are more likely to use naloxone to reverse opioid overdose.3
Table 2 lists the currently available FDA‐approved naloxone products. Table 3 summarizes the randomized, controlled trials (RCTs) published that compares
different formulations of naloxone. A summary of relevant drug information is available in Appendix 1, which includes pharmacokinetic characteristics of
naloxone formulations, as well as prescribing highlights for the Evzio® auto‐injector product and the Narcan® intranasal product.
Table 2. Drug Products for Opioid Reversal.
Drug Name
Manufacturer
Strength

Usual Dose* and Route

Evzio® (naloxone)

Kaleo

0.4 mg/0.4 mL auto‐injector

0.4 mg injection (IM or SC)

Naloxone HCl

Various

0.4 mg/mL 1‐ and 10‐mL vials

0.4 mg injection (IM, IV, IO, SC)

2 mg/2 mL Luer lock syringe

(2 mg/2 mL syringe may be used IN with a mucosal atomization device)

1 mg/mL 2‐mL vial
Narcan® (naloxone)

Adapt Pharma
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Abbreviations: IM = intramuscular; IN = intranasal; IO = intraosseous; IV = intravenous; SC = subcutaneous
*The naloxone dose needed to achieve reversal of opioid overdose depends on the potency of opioid consumed, dose of opioid, other concurrently administered drugs (particularly sedatives) and
many other factors. Naloxone dose should be titrated until clinical reversal is apparent.

Table 3. Summary of Comparative Trials.
Study
Comparison
Population
Kelly, et al.1 1. IN: naloxone 1 mg Persons
P, OL, RCT
in each nare (total suspected of
2 mg/5 mL) (n=84) opioid overdose
Setting:
2. IM: naloxone 2
EMS,
mg/5 mL IM
community
(n=71)

Kerr, et al.2
P, OL, RCT
Setting:
EMS,
community

1. IN: naloxone 1 mg
in each nare (total
2 mg/1 mL) (n=83)
2. IM: naloxone 2
mg/5 mL IM
(n=89)

Persons
suspected of
opioid overdose

Primary Outcome
Mean time to return of
spontaneous respirations (RR
>10 bpm)

% patients with effective and
spontaneous respirations (RR
≥10 bpm) and/or GCS score ≥13
within 10 min

Results
 Mean time to return of spontaneous respirations
IN: 8 min (95% CI, 7 to 8 min)
IM: 6 min (95% CI, 5 to 7 min)
Mean Difference 2 minutes (p=0.006)
 % patients who required >1 dose of naloxone
IN: 26%
IM: 13%
Mean Difference 13% (OR 2.4; 95% CI, 1.0 to 5.7; p=NS)
 % patients with minor adverse effects
IN: 12%
IM: 21%
Mean Difference 9% (p=NS)
 % patients with successful reversal within 10 min
IN: 72.3%
IM: 77.5%
Mean Difference ‐5.2% (95% CI, ‐18.2 to 7.7%; p=NS)
 Mean response time
IN: 8.0 min
IM: 7.9 min
Mean Difference 0.1 min (95% CI, ‐1.3 to 1.5 min; p=NS)
 % patients who required >1 dose of naloxone
IN: 18.1%
IM: 4.5%
Mean Difference 13.6% (95% CI, 4.2 to 22.9%; p=0.01)
 % patients with minor adverse effects
IN: 19.3%
IM: 19.1%
Mean Difference 0.2% (95% CI, ‐11.6 to 11.9%; p=NS)

Abbreviations: bpm = breaths per minute; CI = confidence interval; EMS = emergency medical services; GCS = Glasgow Coma Scale; IM = intramuscular; IN = intranasal; OL = open labeled; P =
prospective; RCT = randomized, controlled trial; RR = respiratory rate
Note: Intranasal formulations in both studies were administered by LMA MAD mucosal atomization device (Teleflex, Inc., Research Triangle Park, NC).
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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 2, which includes dates, search terms and limits
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), Cochrane Collection, 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 and recent evidence‐based 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.
Systematic Reviews:
None identified.
Guidelines:
Veterans Affairs (VA)
The VA Overdose Education and Naloxone Distribution (OEND) program is a harm reduction and risk mitigation initiative that aims to decrease opioid‐related
overdose deaths among VA patients.6 The OEND program is involved in opioid overdose prevention, recognition and rescue response.6 The program also issues
naloxone kits (see Table 4) or the naloxone autoinjector device.6 The OEND program prepared the following recommendations to provide standardized guidance
on dispensing of these drug products:6
 A prescription is required for naloxone products.
 Naloxone should be discussed with patients and/or family or caregivers as an available option to mitigate risk.
 Naloxone should be offered to Veterans at increased risk for opioid overdose (i.e., opioid use disorder; prescription opioid misuse; or injection opioid
use) or if there is an indication for naloxone based on clinical judgement.
 An IM or IN naloxone kit should be offered, rather than an autoinjector, except for those who are unable to demonstrate timely assembly and
administration of the IM and IN naloxone kit.
Table 4. Naloxone Kit Contents.6
Intramuscular Naloxone Kit
(2) naloxone 0.4 mg/mL (1 mL) vials
(2) syringe, 3 mL with 25G 1‐inch needle
(2) alcohol pads
(1) face shield CPR barrier
(1) pair of gloves
(1) overdose rescue instructions
(1) opioid safety brochure
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Intranasal Naloxone Kit
(2) naloxone 1 mg/mL (2 mL) prefilled needleless syringe
(2) mucosal atomizer device
(1) face shield CPR barrier
(1) pair of gloves
(1) overdose rescue instructions
(1) opioid safety brochure
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World Health Organization (WHO)
The WHO issued guidelines on community management of opioid overdose in 2014.7 Development of the guidelines began with the identification of key issues
for which advice was needed. The WHO Steering Group and Guideline Development Group were established and clinical questions were formulated using the
PICO format (population, intervention, comparator, outcomes) and systematic reviews were conducted for each PICO question. Evidence of values and
preferences, cost‐effectiveness, feasibility and resource use was presented along with evidence of benefits and harms. Evidence‐based recommendations for the
availability of naloxone for people likely to witness an opioid overdose were formulated, along with advice on the resuscitation and post‐resuscitation care of
opioid overdose in the community.7 The WHO recommendations that specifically pertain to naloxone are summarized in Table 5.
No studies identified by systematic review met the criteria for low risk of bias, but there were 20 studies that reported some overdose data for the provision of
‘take‐home’ naloxone kits to people likely to witness an opioid overdose.7 Data from case series estimate the mortality rate in opioid overdoses witnessed by
people who have access to naloxone is 1.0% (95% CI, 0.83 to 1.21%).7 In contrast, the mortality rate of opioid overdoses in communities where naloxone is not
available has been estimated at 2‐4%.7 Acute opioid withdraw following administration of naloxone has been estimated to occur at a rate of 7.6% (95% CI, 4.9 to
10.2%) with seizures being reported in 0.45% of overdose reversals. 7 About 20% of naloxone doses distributed in observational studies are reported to be used.7
Only 2 studies fulfilled eligibility criteria that might address appropriate formulation and dosage of naloxone for initial management of opioid overdose.7 Both
were field‐based RCTs that compared use of IN versus IM naloxone (initial 2 mg dose) by paramedics in people suspected of opioid overdose.7 Meta‐analysis of
the 2 trials found no difference in effectiveness between administering IN naloxone versus IM naloxone.7 Differences in rates of overdose complications (RR
0.36; 95% CI, 0.01 to 8.65), overdose morbidity (RR 0.85; 95% CI, 0.71 to 1.03), opioid withdrawal reaction to naloxone (RR 0.42; 95% CI, 0.10 to 1.65) or time to
opioid reversal (mean difference (MD) 1.05 higher [95% CI, 0.81 lower to 2.91 higher]) also did not differ.7 There were no deaths in either study.7 Ease of
administration was not evaluated. There were no studies that compared different initial doses or dosing regimens of naloxone (e.g., titration vs. single dose).7
Published surveys have shown a high degree of preparedness by non‐medically trained persons to administer naloxone to family members, friends and strangers
who have overdosed, with a preference for the IN formulation.7 Initial parenteral (IV/IM/SC) doses of 0.4 mg to 2 mg are generally effective and occasionally 2
or more doses may be necessary.7 In most cases, 0.4 to 0.8 mg is an effective initial dose for IM injection and higher initial doses increase the possibility of acute
opioid withdrawal and seizures.7 Intranasal administration generally requires a higher dose since the capacity of the nasal mucosa to absorb liquid is limited.7
Table 5. WHO Summary Recommendations.
Summary Recommendations

Strength of
Recommendation*
Strong

Quality of Evidence

People likely to witness an opioid overdose should have access to naloxone and be instructed in its
Very low
administration.
Naloxone is effective when delivered by IV, IM, SC and IN routes of administration. Persons using
Conditional
Very low
naloxone should select a route of administration based on the formulation available, their skills in
administration, the setting and local context.
* ’Strong’: Guideline Development Group was confident that the evidence of effect, combined with certainty about the values, preferences, benefits and feasibility, make the
recommendation one that should be applied in most circumstances and settings.
‘Conditional’: There is less certainty about the evidence of effect and values, preferences, benefits and feasibility around the recommendation. There may be circumstances
or settings in which the recommendation does not apply.
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Appendix 1: Specific Drug Information4,5
Mean Pharmacokinetic Parameters (Relative Standard Deviation %) of Naloxone Nasal Spray and Intramuscular Injection of Naloxone to Healthy Subjects*5
Parameter
4 mg
8 mg
0.4 mg
1 Nasal Spray in 1 Nostril
1 Nasal Spray in Each Nostril
Intramuscular Injection
Tmax (hours)^
0.50 (0.17, 1.00)
0.33 (0.17, 1.00)
0.38 (0.08, 2.05)
Cmax (ng/mL)
4.83 (43.1)
9.70 (36.0)
0.88 (30.5)
AUC (hour*ng/mL)
7.87 (37.4)
15.3 (23.0)
1.72 (22.9)
T1/2 (hours)
2.08 (29.5)
2.10 (32.4)
1.24 (25.9)
Dose Normalized Relative
46.7 (31.4)
43.9 (23.8)
100
Bioavailability vs. Intramuscular
Injection (%)
*healthy subjects were instructed not to breathe through the nose during administration of the nasal spray and remain fully supine for approximately 1 hour
post‐dose.
^ Tmax reported as a median (minimum, maximum)
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Appendix 2: Medline Search Strategy
Ovid MEDLINE(R) 1946 to February Week 1 2016, Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations February 12, 2016
1
exp Naloxone/ 22984
2
exp Drug Overdose/ 8315
3
1 and 2 318
4
limit 3 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 practice guideline or pragmatic clinical trial or randomized controlled trial or systematic reviews) 45
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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

New Drug Evaluation: Insulin degludec, subcutaneous injection
Date of Review: March 2016
Generic Name: Insulin degludec
PDL Class: Insulins

End Date of Literature Search: November 11, 2015
Brand Name (Manufacturer): Tresiba®
Dossier Received: yes

Research Questions:
• What is the difference in efficacy between insulin degludec and other long-acting insulins in patients with type 1 and type 2 diabetes mellitus (T1DM and
T2DM) when microvascular outcomes (i.e., retinopathy, nephropathy, neuropathy), macrovascular outcomes (i.e., stroke, myocardial infarction) and
mortality outcomes are assessed? Alternatively are there differences between degludec and other long-acting insulins in achievement of goal glycated
hemoglobin (A1c) in T1DM or T2DM?
• Is there evidence of comparative safety between degludec and other insulins for important safety outcomes such hypoglycemia, weight gain, or
cardiovascular events in patients with T1DM or T2DM?
• Are there subpopulations of patients with T1DM or T2DM for which degludec may be more effective or associated with less harm than other long-acting
insulins?
Conclusions:
• Insulin degludec was studied in 8 open-label, randomized controlled trials (RCTs).1-8 Active comparisons included insulin glargine, insulin detemir, and
sitagliptin. Most trials were 26-52 weeks in duration and designed to test non-inferiority of degludec to an active control, with both arms openly titrating
doses to achieve a fasting blood glucose level of approximately 70-90 mg/dL.1-4,6-8 The primary endpoint for each study was change in A1c from baseline.
Secondary efficacy endpoints were frequently the reduction in fasting blood glucose (FBG) from baseline and achievement of an A1c of less than 7%.
• There is insufficient evidence to determine if insulin degludec has any effect on mortality, macrovascular outcomes or microvascular outcomes.
• There is low strength evidence that degludec is non-inferior to insulin glargine or detemir at A1c reduction in patients with T1DM or T2DM with mildly
elevated A1c at baseline.1-8
• Adverse effects such as hypoglycemia, specifically nocturnal hypoglycemia, were assessed in each trial. However, the open-label study design prohibits a fair
comparison of degludec to insulin glargine or detemir. Hypoglycemia was the most common adverse effect associated with all insulin products studied.
There is low strength evidence that use of degludec had similar overall hypoglycemia rates as insulin comparators.1-4,6-8 Nocturnal hypoglycemia, defined as
confirmed blood glucose readings less than 56 mg/dL during the hours of 1:00-5:59 am, was 2-10% lower with degludec compared to glargine (NNT 1450.1,3,4,7 The clinical impact of these differences are unclear considering the open-label study design.
• All insulin comparator trials used a treat-to-target insulin titration scheme, preventing superiority comparisons. The use of an open-label study design may
introduce bias that produces results in favor of the study drug. Additionally, many studies had high or unclear risk of detection bias. Differences in reduction
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of A1c between degludec and its comparators were small and do not suggest clinical significance. Double-blinded trials that evaluate outcomes such as goal
A1c, and long-term studies that evaluate microvascular and macrovascular outcomes would be helpful to clarify the role of degludec in relation to other
long-acting insulins for the management of patients with T1DM and T2DM
Recommendations:
• Make insulin degludec non-preferred and subject to current PA criteria for insulin pens (appendix 2).
Background:
There are five long-acting insulin products to treat hyperglycemia associated with T1DM and T2DM: insulin glargine (Lantus U100 and Toujeo U300); insulin
detemir (Levemir; U100); insulin degludec (Tresiba U100 and U200); and a long-acting/short-acting combination of insulin degludec/aspart (Ryzodeg 70/30).11-15
Comparative evidence on long-term, clinically relevant health outcomes (i.e., macrovascular outcomes, microvascular outcomes, mortality or cancer) between
the long-acting insulins has not been studied.15 Absolute A1c reduction is similar for glargine, detemir and insulin NPH.16,17 Insulin NPH has been associated with
a higher incidence of hypoglycemia, defined as confirmed blood glucose measurement of < 56 mg/dL, and nocturnal hypoglycemia, defined as blood glucose
levels < 56 mg/dL from the hours of 1:00 to 5:59 am, compared to glargine and detemir. However, no difference in the incidence of severe hypoglycemia,
defined as hypoglycemia requiring assistance, has been found between these agents.14 Evidence on the efficacy and safety of degludec is presented below.
See Appendix 1 for Highlights of Prescribing Information from the manufacturer, including Black Boxed Warning 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:
Insulin degludec is only available via an insulin pen device called the FlexTouch. Approval of degludec was based on 9 phase 3, open-label trials.14 Open-label
trials may be associated with a high degree of reporting bias favoring the results of the intervention. The delivery devices for degludec were different than
comparators preventing masking of treatments and placebo-filled pens were not available. Three trials were in patients with T1DM and 6 trials in T2DM patients.
One trial involving T2DM patients was excluded due to limited applicability to OHP patients, since only Asian patients were studied.9 Subjects in the trials selftitrated their own insulin to achieve a goal fasting blood glucose (FBG). All studies in patients with T2DM allowed use oral anti-diabetic medications. Initial
approval of degludec was denied by the FDA due to associated cardiovascular (CV) risk based on a meta-analysis of CV events from 17 efficacy trials. An interim
analysis of a separate study designed to specifically investigate the CV implications demonstrated that degludec was not associated with any CV risk beyond
glargine or detemir. The study is ongoing, with results expected at the end of 2016. Final analysis of results will provide more robust evidence on the effect of
degludec on CV risk.10,18
Type 1 Diabetes Mellitus
Once Daily Insulin Degludec vs. Once Daily Insulin Glargine
Once daily insulin degludec was compared to once daily glargine in an open-label, non-inferiority, phase 3 study with the concomitant use of mealtime (bolus)
insulin aspart.1 Patients (n=629) had a mean age of 44 years, A1C of 7.7%, 58% were male, and subjects had been previously on a basal-bolus insulin regimen.
Patients with cardiovascular, renal and liver disorders. The primary outcome was change from baseline A1C at 52 weeks. Key secondary outcomes included
change from baseline in FBG and number of patients who obtained a goal A1C <7% at 52 weeks. Degludec was found to be non-inferior to glargine for A1c
lowering at 52 weeks: it was -0.40% for degludec and -0.39% for glargine (estimated treatment difference (ETD) -0.01%; 95% CI, -0.14 to 0.11%; P<0.0001 for
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non-inferiority). FPG values were also not significantly different. The percent of patients who achieved an A1C <7% were also similar at 40% for degludec and
43% for glargine (p-value not provided).1 At the end of the study basal insulin doses were 14% less for degludec compared to glargine.
Flexible Insulin Degludec vs. Once Daily Insulin Degludec vs. Once Daily insulin Glargine
In this phase 3, open-label RCT, 490 patients with T1DM using mealtime insulin aspart were given degludec (forced-flex) (provided in a fixed interval schedule
with a minimum of 8 and maximum of 40 hours between doses) compared to degludec or glargine given at the same time each day.2 Seventy percent of patients
were transferred from a basal-bolus regimen with 63% having used glargine prior to the study. Patients were reasonably well controlled with a mean A1C of
7.7% and age of 44 years. Forty-two percent were female. The primary and secondary outcomes were the same as the previous trial except the percent of
patients who obtained a goal A1C <7% was not studied. A 26-week extension trial was offered at the conclusion of the original trial (results reported below).19
Degludec forced flex was non-inferior to glargine and A1c lowering from baseline, -0.40% for degludec forced flex vs. -0.58% for glargine (ETD 0.17%; 95% CI, 0.04 to 0.30%; p= NS). Reduction in FPG were 23 mg/dL for flexible degludec, 24 mg/dL for once daily glargine, and 46 mg/dL for once daily degludec (no p-value
given).2 Small differences in A1c are common in trials that use treat-to-target design but prevent efficacy comparisons of superiority, especially when trials are
conducted in an open-label setting. Basal insulin doses were 4% less for degludec compared to glargine upon study completion.
Once Daily Insulin Degludec vs. Once Daily Insulin Detemir
Patients with T1DM were randomized 2:1 to degludec or detemir in another open label, non-inferiority phase 3 RCT.3 All patients remained on mealtime insulin
aspart. Patients were a mean age of 41 years with a baseline A1C of 8% and diabetes history of 14 years.3 Forty percent of patients were from Japan and 13%
were from India. No US sites were included in the study. The primary outcome was change from baseline A1c at 26 weeks for which degludec was found to be
non-inferior to detemir, -0.73% for degludec vs. -0.65% detemir (ETD -0.09%; 95% CI, -0.23 to 0.05; p=0.21). Change in baseline FPG was studied as a secondary
endpoint. Degludec lowered FBG from baseline by 46.8 mg/dL and detemir lowered FBG by 11.16 mg/dL (ETD -29.88 mg/dL; 95% CI, -42.66 to -17.1 mg/dL;
P<0.0001). The number of patients who obtained a goal A1C <7% was similar in both groups.3 At the end of the study, degludec insulin doses were 0.54 U/kg
compared to 0.63 U/kg for detemir.
Type 2 Diabetes Mellitus
Once Daily Insulin Degludec vs. Once Daily Insulin Glargine
Insulin degludec was compared to glargine in an open label, non-inferiority, phase 3 RCT of 1,030 patients with T2DM who were insufficiently controlled on oral
diabetes medications.4 Participants were predominately male (62%), white (89%), with a mean age of 59 years and an A1C of 8.2%. Most patients were on
metformin and a sulfonylurea (SU) at the time of screening. All patients were insulin naïve. The primary outcome was change from baseline A1C at 52 weeks.
Key secondary outcomes included change in FBG from baseline and proportion of patients who obtained an A1c < 7%.4 Degludec decreased A1C by -1.06% after
52 weeks which was similar to the -1.19% decrease seen with glargine (ETD 0.09%; 95% CI -0.04 to 0.22; p-value not given). Mean insulin doses used at the end
of the study were similar (0.59 units/kg for degludec and 0.60 units/kg for glargine). Mean change in FBG was greater with degludec compared to glargine (67.68 mg/dL for degludec vs. -59.4 mg/dL for glargine; p= 0.005) but the number of patients who obtained an A1C < 7% was similar between groups (51.7% for
degludec vs. 54.1% for glargine; p=0.40).4
Insulin Degludec vs. Sitagliptin
In another 26 week, open label, phase 3 study degludec (titrated to a FBG level of 90 mg/dL) was compared to sitagliptin 100 mg daily in insulin-naïve patients
already on 1-2 oral diabetes medications (most commonly metformin and SU).5 Patients were 56 years with a baseline A1c of 8.9% and 8-year history of T2DM.
The primary outcome was similar to the studies already noted. Degludec lowered A1c by -1.52% compared to sitagliptin -1.09% (ETD 0.43%; 95% CI, -0.61 to Author: K. Sentena, Pharm.D.
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0.24; p<0.0001). Mean change in FPG for degludec was (61.4 mg/dL) compared to sitagliptin (22.3 mg/dL) (p<0.0001). More patients achieved a goal A1c < 7%
with degludec (41%) compared to sitagliptin (28%) (odds ratio [OR] 1.60; 95% CI, 1.04 to 2.47; p=0.034).5
Insulin Degludec vs. Insulin Glargine
In another 26 week, open label, non-inferiority, phase 3 RCT, degludec U200 was compared to glargine U100. Insulin doses were titrated weekly based on selfreported blood glucose levels levels.6 Adult patients with T2DM taking metformin with or without a DPP-4 inhibitor were enrolled. There were 457 participants
with a mean A1C of 8.3%, BMI of 32.4 kg/m2 and a mean age of 57 years. Sixty percent were taking 2 oral diabetes medications: all patients were on metformin,
65% were on a SU and 16% were on DPP-4 inhibitor. The primary endpoint was change in A1C from baseline after 26 weeks. Degludec was non-inferior to
glargine with similar A1c reductions (-1.3%) in both groups (ETD 0.04%; 95% CI, -0.11 to 0.19; p-value not given).6 Fifty-six percent of patients achieved an A1c of
< 7% with degludec compared to 52% with glargine (no p-value given). Reduction in FPG was also greater with degludec (-66.7 mg/dL) compared to glargine (60.9 mg/dL) (ETD -7.56 mg/dL; 95% CI, -14.04 to -1.08 mg/dL; p-value not given).6
Insulin Degludec vs. Insulin Glargine
Degludec was compared to glargine, both with mealtime insulin aspart, in another open label, phase 3 RCT in patients with T2DM previously on insulin, with or
without metformin and/or pioglitazone.7 Patients were a mean age of 59 years, with a 13-year history of diabetes and A1C of 8.3%. Fifty percent of patients
were on a basal-bolus insulin regimen with at least one oral diabetes medication. Insulin doses were titrated to effect. Metformin was used in 60% of patients
and pioglitazone was used in 6%. The primary endpoint was change in A1C after 52 weeks. Degludec was non-inferior to glargine with similar A1C reduction (1.10% vs. -1.18%, respectively; ETD 0.08%; 95% CI, -0.05 to 0.21; p-value not given). The percent of patients who obtained an A1C <7% was also similar between
degludec (50%) and glargine (49%). Differences in FPG were not significantly different between degludec (41.4 mg/dL) and glargine (36 mg/dL) (p= 0.1075).7
Insulin Degludec vs. Insulin Glargine
In another open label, phase 3 RCT, degludec on a forced flex schedule (FF) and once daily degludec given the same time daily was compared to once daily
glargine in both insulin-naïve insulin-experienced patients.8 Patients randomized to degludec FF administered their dose in a morning and evening rotating
regimen with 8-40 hours between doses. The once daily degludec and glargine groups were dosed at the same time each day. Patients had a 10-year history of
T2DM, mean A1C of 8.4%, and mean age of 56 years, with 58% of patients with prior use of oral diabetes medications (primarily metformin and SU) and 39%
with prior basal insulin use.8 The primary outcome was the change in A1c from baseline at 26 weeks. Degludec FF was non-inferior to glargine with similar A1C
changes (-1.28% vs. -1.26%, respectively; ETD 0.04%; 95% CI, -0.12 to 0.20%). Changes in A1C between degludec FF and once daily dosing were not significantly
different (-1.28% vs. -1.07%, respectively; ETD -0.13%; 95% CI, -0.29 to 0.03%). The percent of patients who achieved an A1C <7% was highest with glargine
(43.9%), followed by once daily degludec (40.8%) and degludec FF (38.9%); however, none of the differences were statistically significant. Insulin doses were
similar across treatment groups, including both insulin-experience and insulin-naïve patients.8
Study Limitations
All of the results in the trials presented must be interpreted with caution as all of them used an open-label study design which introduces high risk of
performance bias. Masking of treatments was not an option due to delivery device limitations, however, making the product available in vials would have limited
this issue and allowed for blinded trials yielding more conclusive results. Trials only lasted 26-52 weeks which sufficient only to assess surrogate endpoints like
A1c and FBG but cannot assess clinically relevant morbidity and mortality outcomes. In addition, the applicability of study results to the OHP population is
limited by the exclusion of patients with comorbid conditions and enrollment of a high number of Japanese and Indian patients in some trials. Adherence to
intensive self-monitoring of blood glucose required in studies may not be replicable in the general population.
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Clinical Safety:
Hypoglycemia is the most common adverse event associated with insulin. Hypoglycemia, blood glucose measurements below 56 mg/dL, were not significantly
different in 7 out of 8 of the trials evaluated. One study showed degludec to be superior to glargine with an ARR of 1% and a NNT of 100.7 In clinical trials,
hypoglycemia, confirmed blood glucose measurement below 55.8 mg/dL between the hours or 1:00 and 5:59 am, were the most common adverse even
observed with degludec (29-99%) and was similar to glargine (31-96%) with an ARR of 2-10%.1,2,4,6-8 Nocturnal hypoglycemia occurred at a similar rate with
degludec compared to detemir, 58% for both groups.3
Other important safety outcomes are: adverse reactions causing discontinuation of treatment, changes in weight and injection site reactions. Mean adverse
event rates causing early discontinuation of therapy were similar between degludec (2.4%) and glargine (2.2%).1,2,4,6-8 The incidence of injection site reactions
was 3.7% for degludec compared to 3.9% for glargine. The difference in injection site reaction was 2% favoring detemir compared to degludec, 2% vs. 4%, based
on one study.3 Weight gain was similar with degludec, 2.1 kg, compared to glargine, 2.1 kg, and higher than detemir, 0.7 kg. 1,2,4,6-8
Adverse events (excluding hypoglycemia) occurring in ≥5% or more of T1DM patients studied in patients with T1DM with a mean exposure duration to degludec
of 34 weeks were the following: nasopharyngitis (24%), upper respiratory tract infection (12%), headache (12%), sinusitis (5%) and gastroenteritis (5%).13 similar
adverse reactions were seen in patients with T2DM exposed to degludec.13
Pharmacology and Pharmacokinetic Properties:
Table 2. Degludec Pharmacology and Pharmacokinetics13
Parameter
Mechanism of Action
Regulation of glucose metabolism by stimulating peripheral glucose uptake and inhibiting hepatic glucose production
Oral Bioavailability
Not applicable
Distribution and
Plasma protein binding >99%
Protein Binding
Elimination
Similar to human insulin – dependent on rate of absorption from subcutaneous tissue
Half-Life
25 hours
Metabolism
Similar to human insulin
Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Mortality
2) Macrovascular outcomes
3) Microvascular outcomes
4) Severe or Symptomatic Hypoglycemia
5) Premature Discontinuation due to Adverse Event
6) Goal A1c <7%
Author: K. Sentena, Pharm.D.
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Comparative Evidence Table
Ref./
Study Design
1. Heller, et
1
al.

Drug Regimens/
Duration
1. Insulin degludec
Qday (D)*

PG, OL, NI,
RCT

2. Insulin glargine
Qday (G)*

Phase 3

* Given with mealtime insulin aspart
* Doses titrated to
achieve a FBG
target of 70.2-90.0
mg/dL
Duration 52 weeks

Patient Population

N

Efficacy Endpoints

Demographics:
Mean age: 44 years
Male: 58%
Baseline A1c: 7.7%
White: 94%
Black: 2%
Asian: 2%

ITT:
1. 472
2. 157

Primary Outcome:
Change in A1c from
baseline:
D -0.40% vs. G -0.39%; ETD
0.01% (95% CI, -0.14 to
0.11%; p<0.0001 for noninferiority)

Key Inclusion
Criteria:
- T1DM
- Age ≥18 years
- A1c ≤10%
2
- BMI ≤35 kg/m
- Basal-bolus insulin
therapy ≥1 year
before screening

Attrition:
1. 14%
2. 13%

PP:
1. 448
2. 147

Secondary Outcome:
A1c <7.0%:
D 40% vs. G 43%
p-value not given

ARR/NNT

Safety Outcomes

NA

Nocturnal
hypoglycemia*:
D 72%
G 74%
p=0.021

NA

Severe
hypoglycemia**:
D 12%
G 10%
p=0.34
Weight gain at 26
weeks:
D +1.8 kg
G +1.6 kg
p=0.62
Early D/C due to AE:
D 2.5%
G 1.3%
p-value not given

Key Exclusion
Criteria:
- Use of non-insulin
antidiabetic drug
- Impaired liver or
renal function
- CVD
- Cancer

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am.
** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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ARR/NNH

2/50

NS

NA

NA

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 3:1 by
computer generated blocked allocation
sequence via central interactive response
system.
Performance Bias: (high) open-label.
Detection Bias: (high) Titration surveillance
committee and members responsible
involved in defining analysis sets until data
were locked for statistical analysis were
blinded to treatment group assignment.
Attrition Bias:(low) Overall attrition was
similar between groups with a value of 1314%. Analysis was done on the ITT population
with LOCF for missing data.
Reporting Bias: (low) Study protocol followed
and outcomes reported as specified.
Applicability:
Patient: T1DM, well controlled without
significant comorbidities.
Intervention: Dosing titration appropriate.
Comparator: Glargine appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Six countries and 79 sites.

Date: March 2016

2. Mathieu, et
2
al.
PG, OL, NI,
RCT
Phase 3

1. Insulin degludec
Qday Forced-Flex
(DFF)*
2. Insulin degludec
Qday (D)*
3. Insulin glargine
Qday (G)*
*Given with mealtime insulin aspart
*Doses titrated to
achieve a FBG
target of 70.2-90.0
mg/dL
Duration 26 weeks

Demographics:
Mean age: 44 years
Female: 42.4%
Baseline A1C: 7.7%
White: 97%
Black: 3.6%
Asian: 0.4%
Key Inclusion
Criteria:
- T1DM
- Age ≥18 years
- A1c ≤10%
2
- BMI ≤35 kg/m
- Basal-bolus insulin
therapy before
screening

ITT:
1. 164
2. 165
3. 164
PP:
1. 138
2. 139
3. 152
Attrition:
1. 16%
2. 16%
3. 7%

Primary Outcome:
Change in A1c from
baseline:
DFF: -0.40%
D: -0.41%
G: -0.58%
DFF vs. G: ETD 0.17% (95%
CI, -0.04 to 0.30%; p-value
not given)
DFF vs. D: ETD 0.01% (95%
CI, -0.13 to 0.14%; p-value
not given)

Key Exclusion
Criteria:
- Use of non-insulin
antidiabetic drug
- Impaired liver or
renal function
- CVD
- Cancer

NA

NA

Nocturnal
hypoglycemia*:
DFF 67.7%
D 73.3%
G 72.7%
p=NS for all

NS

Severe
hypoglycemia**:
DFF 17.4%
D 12.7%
G 9.9%
p=NS for all

NS

Weight gain at 26
weeks:
DFF +1.2 kg
D +0.8 kg
G +1.6 kg
p=NS for all

NS

Early D/C due to AE:
DFF 3.0%
D 2.4%
G 0.6%
p-value not given

NA

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 1:1:1 via a
central interactive response system.
Performance Bias: (high) open-label.
Detection Bias: (high) Titration surveillance
committee and members responsible
involved in defining analysis sets until data
were locked for statistical analysis were
blinded to treatment group assignment.
Attrition Bias: (low) Attrition with degludec
was higher (16%) than for glargine (7%).
Analysis was done on the ITT population with
LOCF for missing data.
Reporting Bias: (low) Study protocol was
followed and outcomes were reported as
specified.
Applicability:
Patient: T1DM without significant
comorbidities; 70.6% on 1 basal injection and
3 or more bolus injections prior to trial.
Intervention: Dosing titration appropriate.
Comparator: Glargine an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Six countries and 71 sites.

** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.

161

Date: March 2016

3. Davies, et
3
al.

1. Insulin degludec
Qday (Deg)*

PG, OL, NI,
RCT

2. Insulin detemir
Qday (Det)*

Phase 3

*Given with mealtime insulin aspart
*Doses titrated to
achieve a FBG
target of 70.2-90.0
mg/dL
Duration 26 weeks

Demographics:
Mean age: 41 years
Male: 52%
Baseline A1c: 8.0%
White: 45%
Black: 0.4%
Asian: 54%

ITT:
1. 302
2. 153

Key Inclusion
Criteria:
- T1DM
- Age ≥18 years
- A1c ≤10%
2
- BMI ≤35 kg/m
- Basal-bolus insulin
therapy for ≥1 year
before screening

Attrition:
1. 7%
2. 10%

PP:
1. 283
2. 138

Primary Outcome:
Change in A1c from
baseline:
Deg: -0.73%
Det: -0.65%
ETD -0.09% (95% CI, -0.23 to
0.05%; p=0.21)

NS

Secondary Outcome:
A1c <7.0%:
Deg: 41.1%
Det: 37.3%
OR 1.27 (95% CI, 0.77 to
2.09; p=0.34)

NS

Key Exclusion
Criteria:
- Recurrent major
hypoglycemia
- Impaired hepatic
or renal function
- CVD

Nocturnal
hypoglycemia*:
Deg: 58.5%
Det: 58.6%
p<0.0001

0.1/1000

Severe
hypoglycemia**:
Deg: 10.6%
Det: 10.5%;
p=0.80

NS

Weight gain:
Deg: +1.5 kg
Det: +0.4 kg
p<0.0001

NA

Early D/C due to AE:
Deg: 1.0%
Det: 0.7%
p-value not given

NA

Injection site
reactions:
Deg: 4%
Det: 2%
p-value not given

NA

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am.

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 2:1 by
interactive voice/web response system with
centralized block randomization.
Performance Bias: (high) open-label.
Detection Bias: (low) All personnel working
with assessment, handling and evaluation of
trial data were blinded.
Attrition Bias:(low) Overall attrition was low
and similar between groups with a value of 710%. Analysis was done on the ITT population
with LOCF for missing data.
Reporting Bias: (low) Study protocol followed
and outcomes reported as specified.
Applicability:
Patient: moderately well controlled T1DM
patients without significant comorbidities.
Intervention: Dosing titration appropriate.
Comparator: Glargine is an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Seven countries. No U.S. sites.

** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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4. Zinman, et
4
al.

1. Insulin degludec
Qday (D)*

PG, OL, NI,
RCT

2. Insulin glargine
Qday (G)*

Phase 3

*Doses titrated to
achieve a FBG of
70.2-88.2 mg/dL
*Both groups on
concomitant
metformin
Duration 52 weeks

Demographics:
Mean age: 59 years
Male: 62%
Baseline A1c: 8.2%
2
BMI: 31.5 kg/m
White: 89%
Black: 6.8%
Asian: 2%
Key Inclusion
Criteria:
- T2DM
- Age ≥18 years
- A1c 7-10%
2
- BMI ≤40 kg/m
- Stable doses of
OADs 3 months
prior to study
- Insulin-naïve

ITT:
1. 773
2. 257
PP:
1. 655
2. 221
Attrition:
1. 14%
2. 14%

Primary Outcome:
Change in A1c from
baseline:
D -1.06%
G -1.19%

Nocturnal
hypoglycemia*:
D 13.8%
G 15.2%

ETD 0.09% (95% CI, -0.04 to
0.22%; p-value not given)

NA

NS

Key Exclusion
Criteria:
- TZD, exenatide, or
liraglutide within 3
months of screening
- Significant CVD,
- Impaired hepatic
or renal function
- Cancer
- Severe, recurrent
hypoglycemia
- Hypoglycemia
unawareness
- Proliferative
retinopathy

1.4/71

Severe
hypoglycemia**:
D 0.3%
G 1.9%

Secondary Outcome:
A1c <7.0%:
D 51.7%
G 54.1%
OR 0.88 (95% CI, 0.65 to
1.19; p= 0.40)

RR 0.64 (95% CI, 0.42
to 0.98; p=0.038)

RR 0.14 (95% CI, 0.03
to 0.70; p=0.017)
SAE:
D 8.1%
G 10.1%
p-value not given
Injection site
reactions:
D 5.9%
G 7.0%
p-value not given
Weight gain from
baseline:
D +2.4 kg
G +2.1 kg
p=0.28

1.6/63

NA

NA

NS

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 3:1 by
centralized, computer-generated, interactive
voice and web response system.
Performance Bias: (high) open-label.
Detection Bias: (high) All personnel working
with assessment, handling and evaluation of
trial data were blinded.
Attrition Bias: (low) Overall attrition was
similar between groups at 14%. Analysis was
done on the ITT with LOCF for missing data.
Reporting Bias:(low) Study protocol was
followed and outcomes reported as specified.
Applicability:
Patient: Predominately male, white patients
who were insulin-naïve on background OADs.
Intervention: Patients started on 10 units and
titrated to target. Mean insulin doses were
similar at the end of treatment for both
therapies.
Comparator: Glargine is an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Twelve countries and 166 sites.

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am
** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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5. PhilisTsimikas, et
5
al.
PG, OL, RCT
Phase 3

1. Insulin degludec
Qday (D)*
2. Sitagliptin 100 mg
Qday (S)
*Dose titrated to
achieve a FBG
target of <90 mg/dL
Duration 26 weeks

Demographics:
Mean age: 56 years
Male: 59%
Baseline A1c: 8.9%
2
BMI: 30 kg/m
White: 62%
Black: 8%
Asian: 25%
Key Inclusion
Criteria:
- T2DM
- Age ≥18 years
- A1c 7-11%
2
- BMI ≤40 kg/m
- Stable doses of 1-2
OADs 3 months
prior to study
- Insulin-naïve

ITT:
1. 225
2. 222
PP:
1. 174
2. 174
Attrition:
1. 24%
2. 24%

Primary Outcome:
Change in A1c from
baseline:
D: -1.52%
S: -1.09%
ETD -0.43% (95% CI, -0.61 to
0.24%; p<0.0001 for
superiority)
Secondary Outcome:
A1c <7.0%:
D: 41%
S: 28%
OR 1.60 (95% CI, 1.04 to
2.47; p=0.034)

NA

13/8

Key Exclusion
Criteria:
- GLP-1 receptor
agonist, DPP-4
inhibitor, or
rosiglitazone within
3 months of
screening

Nocturnal
hypoglycemia*:
D 12.8%
S 5.7%
p-value not given

NA

Severe
hypoglycemia**:
D 0.4%
S 0%
p-value not given

NA

Weight gain from
baseline:
D +2.28 kg
S -0.35 kg
ETD 2.75 kg (95% CI,
1.97 to 3.54 kg; pvalue not given)
Early D/C due to AE:
D 3.9%
S 0.9%
p-value not given
* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am

NA

NA

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 1:1 by
centralized, interactive voice and web
response system.
Performance Bias: (high) open-label.
Detection Bias: (low) All personnel working
with assessment, handling and evaluation of
trial data were blinded.
Attrition Bias:(low) Overall attrition was high
for both groups at 24%. Analysis was done on
the ITT with LOCF for missing data.
Reporting Bias: (low) Study protocol was
followed and outcomes reported as specified.
Applicability:
Patient: Patients were on 1-2 OADs (most
commonly metformin and SU) and
overweight or obese, which is representative
of T2DM population.
Intervention: Degludec titrated to 90.0 mg/dL
FBG, which is appropriate.
Comparator: Sitagliptin is an inappropriate
comparison for a long-acting insulin.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Twelve countries and 166 sites.

** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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6. Gough, et
6
al.

1. Insulin degludec
Qday (U200) (D)*

PG, OL, NI,
RCT

2. Insulin glargine
Qday (U100) (G)*

Phase 3

*Doses titrated to
achieve a FBG of <
90.0 mg/dL once
weekly
*Concomitant

metformin ± DPP-4
inhibitor
Duration 26 weeks

Demographics:
Mean age: 57 years
Male: 53%
Baseline A1c: 8.3%
2
BMI: 32.4 kg/m
White: 79%
Black: 14%
Asian: 11%
Key Inclusion
Criteria:
- T2DM
- Age ≥18 years
- A1c 7-10%
2
- BMI ≤45 kg/m
- OADs 3 months
prior to study
- Insulin-naïve

FAS:
1. 228
2. 229
PP:
1. 201
2. 212
Attrition:
1. 13%
2. 8%

Primary Outcome:
Change in A1c from
baseline:
D: -1.3%
G: -1.3%
ETD 0.04% (95% CI, -0.11 to
0.19; p-value not given)
Secondary Outcome:
A1c <7.0%:
D: 52%
G: 56%
OR 0.85 (95% CI, 0.56 to
1.30; p-value not given)

NA

NA

Key Exclusion
Criteria:
- TZD, exenatide, or
liraglutide within 3
months of screening
- Significant CVD
- Uncontrolled HTN
- Impaired hepatic
or renal function
- Severe, recurrent
hypoglycemia
- Hypoglycemia
unawareness
- Proliferative
retinopathy or
maculopathy

Nocturnal
hypoglycemia*:
D 6.1%
G 8.8%
p=NS
Severe
hypoglycemia**:
D 0%
G 0%
SAEs:
D 6.6%
G 4.4%
p-value not given

NS

NA

NA

Injection site
reactions:
D 6.1%
G 6.1%
p=NS

NS

Weight gain from
baseline:
D +1.9 kg
G +1.5 kg
p= NS

NS

Early D/C due to AE:
D 2.0%
G 2.0%
p-value not given

NA

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 1:1 by
interactive voice and web response system.
Performance Bias: (high) open-label.
Detection Bias: (unclear) No details provided.
Attrition Bias:(low) Overall attrition was
higher for D (13%) vs. G (8%). Analysis was
done on the ITT with LOCF for missing data.
Reporting Bias:(low) Study protocol followed
and outcomes reported as specified.
Applicability:
Patient: Predominately white patients who
were insulin-naïve on background OADs.
Intervention: Patients started on 10 units and
titrated to target. Mean insulin doses were
similar at the end of treatment for both
therapies.
Comparator: Glargine is an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Eight countries and 106 sites.

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am
** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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7. Garber, et
7
al.

1. Insulin degludec
Qday (D)*

PG, OL, NI,
RCT

2. Insulin glargine
Qday (G)*

Phase 3

*Doses titrated to
achieve a FBG of
70.2-90.0 mg/dL
once weekly
*Concomitant
mealtime insulin
aspart
*± metformin
and/or pioglitazone
Duration 52 weeks

Demographics:
Mean age: 59 years
Male: 54%
Baseline A1c: 8.3%
2
BMI: 32 kg/m
White: 83%
Black 10%
Asian: 6%
Key Inclusion
Criteria:
- T2DM
- Age ≥18 years
- A1c 7-10%
2
- BMI ≤40 kg/m
- Prior insulin use
for ≥3 months ±
OAD

ITT:
1. 744
2. 248
PP:
1. 694
2. 233
Attrition:
1. 7%
2. 6%

Primary Outcome:
Change in A1c from
baseline:
D: -1.10%
G: -1.18%
ETD 0.08% (95% CI, -0.05 to
0.21%; p-value not given)
Secondary Outcome:
A1c <7.0%:
D 49%
G 50%
p-value not given

NA

Severe
hypoglycemia**:
D 5%
G 4%
p-value not given
NA

Key Exclusion
Criteria:
- GLP-1 receptor
agonists or
rosilglitazone within
3 months of
screening
- Significant CVD
- Uncontrolled HTN,
- Impaired hepatic
or renal function
-Proliferative
retinopathy or
maculopathy

Nocturnal
hypoglycemia*:
D 40%
G 47%
RR 0.75 (95% CI, 0.58
to 0.99; p=0.0399)

Injection site
reactions:
D 4%
G 3%
p=NS
Weight gain from
baseline:
D +3.6 kg
G +4.0 kg
p-value not given
Early D/C due to AE:
D 4.0%
G 4.0%
p-value not given
* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am

7/14

NA

NS

NA

NA

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 3:1 by a
central interactive voice or web response
system.
Performance Bias: (high) open-label.
Detection Bias: (unclear) Data handlers were
masked to treatment allocation until dataset
was unlocked for analysis.
Attrition Bias:(low) Overall attrition was
similar. Analysis was done on the ITT with
LOCF for missing data.
Reporting Bias:(low) Study protocol followed
and outcomes reported as specified.
Applicability:
Patient: Patients with a history of insulin use
and approximately 13-year history of T2DM;
60% on metformin, 6% on pioglitazone.
Intervention: Mean insulin doses were similar
at the end of treatment for both therapies.
Comparator: Glargine is an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Twelve countries and 123 sites.

** Severe
hypoglycemia –
hypoglycemia
requiring assistance

Author: K. Sentena, Pharm.D.
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8. Meneghini,
8
et al.
PG, OL, NI,
RCT
Phase 3

1. Insulin degludec
Qday Forced-Flex (D
FF)*^
2. Insulin degludec
Qday (D)*
3. Insulin glargine
Qday (G)*
*Doses titrated to
achieve a FBG of
70.2-90.0 mg/dL
once weekly
*± metformin
and/or pioglitazone
Duration 26 weeks
^Forced Flex dosing
was rotating
morning and
evening dosing
regimens to allow
for 8-40 hours
between doses

Demographics:
Mean age: 56 years
Male: 54%
Baseline A1c: 8.4%
2
BMI: 29.6 kg/m
White: 67%
Black: 2%
Asian: 30%
Key Inclusion
Criteria:
- T2DM
- Age ≥18 years
- A1c 7-11% if prior
OAD use
- A1c 7-10% if prior
basal insulin ± OADs
2
- BMI ≤40 kg/m
- Prior use of either
insulin ±OADs
Key Exclusion
Criteria:
- GLP-1 receptor
agonists,
rosilglitazone, DPP4 inhibitors or αglucosidase
inhibitors within 3
months of screening
- Significant CVD
- Uncontrolled HTN,
- Impaired hepatic
or renal function
- Severe, recurrent
hypoglycemia
- Hypoglycemia
unawareness
- Cancer

ITT:
1. 229
2. 228
3. 230
PP:
1. 211
2. 207
3. 210
Attrition:
1. 8%
2. 9%
3. 9%

Primary Outcome:
Change in A1c from
baseline:
D FF: - 1.28%
D: -1.07%
G: -1.26%

Nocturnal
hypoglycemia*:
D FF 13%
D 11%
G 21%

D FF vs. G:
ETD 0.04% (95% CI, -0.12 to
0.20%; p-value not given)

NA

D FF vs. D:
ETD -0.13% (95% CI, -0.29 to
0.03%; p-value not given)

NA

Secondary Outcome:
A1c <7.0%:
D FF: 38.9%
G: 43.9%
p=0.34

NS

D FF: 38.9%
D: 40.8%
p=0.99

NS

D FF vs. G: p=NS
D FF vs. D: p=NS

NS
NS

Severe
hypoglycemia**:
D FF 0.87%
D 0.88%
G 0.87%
p-value not given

NA

Injection site
reactions:
D FF 1.3%
D 3.5%
G 1.7%
p-value not given

NA

Early D/C due to AE:
D FF 0.87%
D 0.44%
G 0.87%
p-value not given

NA

* Nocturnal
hypoglycemia –
confirmed glucose
readings < 56 mg/dL
between the hours
of 1 am and 5:59 am

Risk of Bias (low/high/unclear):
Selection Bias: (low) randomized 1:1:1 by an
interactive voice/web response system.
Performance Bias: (high) open-label.
Detection Bias: (unclear) Data handlers were
masked to treatment allocation until dataset
was unlocked for analysis.
Attrition Bias:(low) Overall attrition (9%) was
similar. Analysis was done on the ITT with
LOCF for missing data.
Reporting Bias:(low) Study protocol followed
and outcomes reported as specified.
Applicability:
Patient: Patients with a 10-year history of
T2DM with 58% previously on OAD and 39%
with prior insulin use; 91% were on
metformin and 66% were on sulfonylureas.
Patients continued their prior OAD use during
the trial.
Intervention: Mean insulin doses were similar
at the end of treatment for both therapies.
Comparator: Glargine is an appropriate
comparator.
Outcomes: Change in A1C from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes would be helpful.
Setting: Fourteen countries and 69 sites.

** Severe
hypoglycemia –
hypoglycemia
requiring assistance
Abbreviations [alphabetical order]: AE = adverse events; ARR = absolute risk reduction; BMI = body mass index; CI = confidence interval; CVD = cardiovascular disease; D/C = discontinuations; DPP-4 =
dipeptidyl peptidase-4; ETD = estimated treatment difference; FAS = ?; GLP-1 = glucagon-like peptide-1; EER = estimated rate ratio; FBG = fasting blood glucose; HTN = hypertension; ITT = intention to treat;
LOCF = last observation carried forward; mITT = modified intention to treat; N = number of subjects; NA = not applicable; NI = non-inferiority; NNH = number needed to harm; NNT = number needed to
treat; OAD = oral antidiabetic drugs; OR = odds ratio; OL = open-label; PP = per protocol; Qday = once daily; RR = relative risk; SAE = serious adverse events; T1DM = type 1 diabetes mellitus; T2DM = type 2
diabetes mellitus; TZD = thiazolidinediones.
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Appendix 2: Current Prior Authorization Criteria

Insulins
Goal:
• Restrict certain insulin products to specified patient populations to ensure appropriate and safe use.
Length of Authorization:
Up to 12 months
Requires PA:
• Non-preferred insulins
• All pre-filled insulin pens, cartridges and syringes
Covered Alternatives:
Preferred alternatives 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 the request for an Insulin Pen or Cartridge?

Yes: Go to #4

No: Go to #5

4. Is the insulin being administered by the patient or a non-professional
caregiver AND any of the following criteria apply:

Yes: Go to #5

No: Pass to RPh; deny for
medical appropriateness

•
•
•
•
•

The patient has physical dexterity problems/vision impairment
The patient is unable to comprehend basic administration instructions
The patient has a history of dosing errors with use of vials
The patient is on 40 units or less of insulin per day
The patient is a child less than 18 years of age
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Approval Criteria
5. Will the prescriber consider a change to a preferred product?
Message:
• Preferred products do not require a copay
• Preferred products are evidence-based reviewed for comparative
effectiveness and safety by the Oregon Pharmacy & Therapeutics
(P&T) Committee

P&T / DUR Review:
Implementation:

Yes: Inform prescriber of
covered alternatives in
class.

No: Approve for up to 12
months

Approve insulin
pens/cartridges for up to 12
months (other preferred
products do not require PA)

3/16 (KS), 11/15 (AG); 9/10
1/1/11
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New Drug Evaluation: Insulin degludec/aspart, subcutaneous injection
Date of Review: March 2016
Generic Name: Insulin degludec and insulin aspart
PDL Class: Insulins

End Date of Literature Search: November 11, 2015
Brand Name (Manufacturer): Ryzodeg®
Dossier Received: No

Research Questions:
• What is the difference in efficacy between insulin degludec/apart and other long-acting insulins in patients with type 1 and type 2 diabetes mellitus (T1DM
and T2DM) when microvascular outcomes (i.e., retinopathy, nephropathy, neuropathy), macrovasular outcomes (i.e., stroke, myocardial infarction) and
mortality outcomes are assessed? Alternatively, are there differences between degludec/aspart and other long-acting insulins in achievement of goal
glycated hemoglobin (A1c) in T1DM or T2DM?
• Is there evidence of comparative safety between degludec/aspart and other insulins for important safety outcomes such hypoglycemia, weight gain, or
cardiovascular events in patients with T1DM or T2DM?
• Are there subpopulations of patients with T1DM or T2DM for which degludec/aspart may be more effective or associated with less harm than other longacting insulins?
Conclusions:
• There is low strength evidence that degludec/aspart has similar A1c lowering as detemir/aspart in patients with T1DM, and similar A1c lower as biphasic
aspart 70/30 in patients with T2DM on concomitant metformin, based on two 26-week, open-label trials.1-2 The primary outcome was A1c lowering from
baseline and secondary outcomes were changes fasting plasma glucose (FPG) and achievement of a goal A1c less than 7%.
• There is insufficient evidence to determine the effect of degludec/aspart on mortality, microvascular and macrovascular outcomes.
• Hypoglycemia, defined as blood glucose measurements less than 56 mg/dL, was common in degludec/aspart and its comparators. There is low quality
evidence that degludec/aspart has a 16% lower incidence of nocturnal hypoglycemia during the hours of 12:00 or 1:00 am to approximately 6:00 am
compared with detemir/aspart (number needed to harm (NNH) 8), and a 13% lower incidence of nocturnal hypoglycemia compared to biphasic aspart (NNH
8).1-2
• The use of an open-label study design introduces risk for performance bias in these trials. Small differences of 0.03% to 0.05% in A1c lowering suggests there
is no clinically significant difference between degludec/aspart and its competitors. Additional trials that are blinded and evaluate the number of patients
who obtain a goal A1c of less than 7% would provide more conclusive comparative evidence for degludec/aspart.
Recommendations:
• Make insulin degludec/aspart non-preferred and subject to current PA criteria for insulin pens (appendix 2).
Background:
There are five long-acting insulin products to treat hyperglycemia associated with T1DM and T2DM: insulin glargine (Lantus U100 and Toujeo U300); insulin
detemir (Levemir; U100); insulin degludec (Tresiba U100 and U200); and a long-acting/short-acting combination of insulin degludec/aspart (Ryzodeg 70/30).3-7
Comparative evidence on long-term, clinically relevant health outcomes (i.e., macrovascular outcomes, microvascular outcomes, mortality or cancer) between
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the long-acting insulins has not been studied.8 Absolute A1c reduction is similar for glargine, detemir and insulin NPH.8,9 Insulin NPH has been associated with a
higher incidence of hypoglycemia, defined as confirmed blood glucose measurement of < 56 mg/dL, and nocturnal hypoglycemia, defined as blood glucose levels
< 56 mg/dL from the hours of 1:00 to 5:59 am, compared to glargine and detemir.9 However, no difference in the incidence of severe hypoglycemia, defined as
hypoglycemia requiring assistance, has been found between these agents.9
The addition of prandial insulin is needed for patients with T1DM to cover mealtime hyperglycemia. T2DM patients may also need prandial insulin coverage as
the disease progresses and glucose homeostasis is not achievable with basal insulin alone. There are combination products that contain intermediate insulin
with short acting and rapid acting insulin components to cover prandial and basal needs, however they are in fixed concentrations preventing customizing of
doses. Biphasic insulin aspart (NovoLog mix 70/30) is available which contains rapid acting aspart and aspart protamine which has a prolonged absorption lasting
up to 24 hours.10 A review of the evidence on the efficacy and safety of degludec/aspart is presented below.
See Appendix 1 for Highlights of Prescribing Information from the manufacturer, including Black Boxed Warning 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:
Degludec/aspart is a combination insulin pen that is combined of both long-acting insulin (70%) and rapid-acting insulin (30%). The combination product is
available in one strength of degludec, 100 units/mL. Five open label, randomized, treat-to-target (TTT) studies were used to demonstrate efficacy for FDA
approval. Two studies were included, two studies have not been published and therefore cannot be critically evaluated and one study was not included due to
limited applicability to the Oregon Health Plan (OHP) population because only Asian patients were included.
Deguldec/Aspart vs. Detemir and Aspart
In a 26-week, open-label trial degludec/aspart was compared to detemir and aspart in 548 patients with T1DM.1 Degludec/aspart was given once daily with a
meal and aspart was used for additional mealtime insulin. Detemir was given with the evening meal or at bedtime with a second dose being added in the
morning, if glucoses remained elevated.1 Aspart was given at mealtimes. The goal was an A1c of < 7%, and pre-meal FBG were used to titrate insulin doses.
Patients meeting inclusion criteria were an average age of 41 years, A1c of 8.3% and 49% males. Almost all patients were on a previous basal-bolus insulin
regimen with similar baseline total daily requirements. The primary endpoint was change in A1c after 26 weeks. Secondary endpoints were the number of
patients obtaining an A1c < 7% and FPG levels. Mental and physical functioning was assessed via the SF-36 questionnaire.1 Degludec/aspart was found to be noninferior to detemir and aspart, -0.75% vs. -0.70% (ETD 0.05%; 95% CI, -0.18 to 0.08; p-value not provided).1 Changes in FBG were similar between
degludec/aspart and detemir and aspart, 157 mg/dL and 155 mg/dL, respectively. The number of patients obtaining an A1c < 7% was higher in the
degludec/aspart group compared to detemir and aspart, 24.6% vs. 20.3% (ETD 4.3%; CI and p-value not provided). SF-36 mental and physical scores were similar
between treatment groups.1 At the end of the study, basal insulin requirements were 15% less in the degludec/aspart group compared to detemir and aspart,
however, aspart insulin requirements were similar. Twenty-six percent of patients in the detemir and aspart group required two daily doses. Attrition rates were
similar between degludec/aspart and detemir and aspart, 13% vs. 14%, suggesting the additional injection required in the detemir and aspart group was not a
barrier to utilization.1
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Deguldec/Aspart vs. Bisphasic Aspart 70/30
Degludec/aspart was compared to biphasic aspart in a phase 3, open-label, RCT in 446 patients with T2DM.2 Injections were given twice daily, with the morning
and evening meal. Insulin was titrated based on pre-breakfast glucose levels at the evening meal and pre-evening meal glucose levels at breakfast, with a goal
FBG of 72-90 mg/dL. Ninety-one percent of patients were on premixed or self-mixed insulin, 59% were on one oral antidiabetic drug (OAD) and 16.4% were on 2
OADS at baseline. Metformin, pioglitazone and/or DPP-4 inhibitors were allowed during the trial and doses remained unchanged during the study.2 Patients
meeting inclusion criteria had a 13-year history of diabetes, mean A1c of 8.4% and average age of 59 years old. Primary and secondary endpoints were the same
as in the trial above. Degludec/aspart was shown to decrease A1c by 1.2% compared to a decrease in biphasic aspart of 1.3% (ETD -0.03% (95% CI, -0.18 to 0.13;
p-value not provided). The number of patients obtaining an A1C < 7% was similar in each group, 50.4% with degludec/aspart and 48.6% with biphasic aspart (pvalue not given).2 Daily insulin requirements were less in patients treated with degludec/aspart compared to biphasic aspart (estimated rate ratio [ERR] 0.89;
95% CI, 0.83 to -0.96; p=0.002).
All of the trials used an open-label study design which introduces a high risk of performance bias. Small differences in A1c between treatments makes it unlikely
there are true clinical differences, especially when the open-label study design is taking into account. Trials were of short duration, leaving unanswered
questions regarding effects of long-term treatment that is required for diabetes management. There was a high risk of detection bias and selection bias in the
trial by Fulcher, et al, due to limited details provided on patient randomization procedures and blinding of outcome assessors.
Clinical Safety:
Confirmed hypoglycemia, blood glucose measurements less than 56 mg/dL, was the most common adverse reaction seen with degludec and aspart.1,2 Incidence
of hypoglycemia with insulin degludec/aspart compared to detemir and aspart were similar in patients with T1DM, 94.2% vs. 93.3%, respectively.1,2 In patients
with T2DM, degludec/aspart was found to have less confirmed hypoglycemia compared to biphasic aspart, 66.1% vs. 68.9%, p=0.0049 (NNH 36). Nocturnal
hypoglycemia, blood glucose measurements less than 56 mg/dL between the hours of midnight or 1 am and approximately 6 am, were lower in T1DM patients
treated with degludec/aspart patients compared to detemir and aspart, 53.0% vs. 69.4% (RaR 0.63; 95% CI, 0.49 to 0.81; p<0.05) (ARR 16%/NNH 6). Patients with
T2DM that were treated with degludec/aspart experienced lower nocturnal hypoglycemia rates compared to biphasic aspart, 23.2% vs. 36.0% (p<0.0001). The
open-label study design presents limitations in interpreting the true clinical difference between the rates experienced between degludec/aspart and
comparators.
Other important safety outcomes were adverse reactions causing discontinuation of treatment and weight gain. Degludec/aspart was associated with
withdrawal rates similar to detemir/aspart and biphasic aspart; 1.1-9% for degludec/aspart and 1.6-9% for detemir and aspart.1-2 In patients with T1DM,
degludec/aspart increased weight more than detemir/aspart, 2.3 kg vs. 1.3 kg (ETD 1.04; 95% CI, 0.38 to 1.69; p<0.05).1 Weight gain was similar in patients with
T2DM, degludec/aspart 1.7 kg compared to biphasic aspart 2.2 kg (p-value not given).2
Adverse reactions (excluding hypoglycemia) occurring in ≥5% of patients in patients with T1DM with a mean exposure duration to degludec/aspart of 43 weeks
were the following: nasopharyngitis (24.6%), upper respiratory tract infection (9.1%), headache (9.7%) and influenza (6.9%).7 Similar adverse reactions were seen
in patients with T2DM exposed to degludec/aspart for a mean treatment duration of 24 weeks and included nasopharyngitis (11.1%), headache (5.6%) and
upper respiratory infection (5.7%).7
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Pharmacology and Pharmacokinetic Properties7,11
Parameter
Mechanism of Action
Oral Bioavailability
Distribution and
Protein Binding
Elimination
Half-Life
Metabolism

Degludec
Regulation of glucose metabolism by stimulating peripheral
glucose uptake and inhibiting hepatic glucose production.
Not applicable
Plasma protein binding >99%

Aspart
Regulation of glucose metabolism by stimulating peripheral glucose
uptake and inhibiting hepatic glucose production.
Not applicable
Plasma protein binding <10%

Similar to human insulin – dependent on rate of absorption from
subcutaneous tissue
25 hours
Similar to human insulin

Similar to human insulin
81 minutes
Similar to human insulin

Abbreviations:

Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Mortality
2) Macrovascular outcomes
3) Microvascular outcomes
4) Goal A1c < 7%
5) Severe or symptomatic hypoglycemic
6) Premature discontinuation due to adverse effects
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Comparative Evidence Table
Ref./
Study Design
1. Hirsch, et
1
al

Drug Regimens/
Duration
1. Insulin
degludec/insulin
aspart Qday (DA)^

PG, OL, RCT,
NI, Phase 3

2. Insulin detemir
and aspart Qday
(DET A)^
•

•

Treatments
were titrated
to achieve FBG
70.2 – 88.2
mg/dL
26-weeks

^ Bolus insulin Asp
was given at
mealtimes when DA
and DET A was not
used

Patient Population

N

Efficacy Endpoints

Demographics:
Mean age: 41 years
Male: 49%
Baseline A1C: 8.3%
2
BMI: 26.4 kg/m
White: 90%
Black: 3%
Asian: 1%

ITT:
1. 366
2. 182

Primary endpoint:
Change in A1c from baseline
DA: -0.75%
DET A: -0.70%

PP:
1. 320
2. 156

ETD -0.05% (95% CI, -0.18 to
0.08; p-value not given)

Key Inclusion
Criteria:
- T1DM
- ≥ 18 years
- A1C 7-10%
2
- BMI ≤ 35 kg/m
- Basal-bolus insulin
regimen for at least
12 months

Attrition:
1. 13%
2. 14%

Key Exclusion
Criteria:
- Renal or hepatic
impairment
- CVD
- retinopathy or
maculopathy
- cancer

ARR/NNT

NA

Secondary Endpoints:
A1c <7.0%
DA: 24.6%
DET A: 20.3%
ETD 4.3% (95% CI and pvalue not given)

NA

SF-36:
DA: -1.06%
DET a: -1.19%
ETD 0.09% (95% CI, -0.04 to
0.22; p-value not given)

NA

Safety Outcomes

ARR/NNH

Nocturnal
hypoglycemia*
DA: 53%
DET A: 69.4%
p< 0.05

16/6

Severe
hypoglycemia**
DA: 9.7%
DET A: 12.2%
p-value not given

NA

Withdrawals due to
AE
DA: 1.1
DET A: 1.6%
p-value not given

NA

Weight change from
baseline after 26
weeks
DA: 2.3 kg
DET A: 1.3 kg
p<0.05

NA

* Nocturnal
hypoglycemiaBlood glucose levels
< 56 mg/dL between
the hours of
midnight and 6 am.
** Severe
hypoglycemia –
hypoglycemia
requiring assistance
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Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: (high) Randomization 2:1. No
detail on randomization procedure provided
Performance Bias: (high) open-label.
Detection Bias: (high) Titration surveillance
monitors, internal safety committee
members, external committee members
responsible for cardiovascular event
adjudication were blinded to treatment group
assignment. P-values and CI missing.
Attrition Bias:(low) Overall attrition was
similar between groups with a value of 14%.
Analysis was done on the ITT with LOCF for
missing data.
Reporting Bias:(low) Study protocol was
followed and outcomes were reported as
specified.
Applicability:
Patient: Most previously been treated with a
basal-bolus regimen.
Intervention: Dosing titration appropriate.
Mean insulin doses were similar at the end of
treatment for both therapies.
Comparator: Detemir and aspart are
appropriate comparators.
Outcomes: Change in A1c from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes, such as morbidity and
mortality, would be helpful.
Setting: Nine countries and 79 sites.

Date: March 2016

2. Fulcher, et
2
al

1. Insulin degludec/
aspart bid (DA)

PG, OL, RCT,
NI, Phase 3

2. Biphasic insulin
aspart 70/30 bid
(BA)
•

•
•

Treatments
were titrated
to achieve a
FPG of 72 – 90
mg/dL
Regimens
given with
metformin
26-weeks

Demographics:
Mean age: 58.7
years
Male: 56%
Baseline A1C: 8.4%
2
BMI: 29.3 kg/m
Key Inclusion
Criteria:
- T2DM
- ≥ 18 years
- A1C 7-10%
2
- BMI ≤ 40 kg/m
- Basal-bolus insulin
regimen for at least
3 months
- ±OADs

ITT:
1. 224
2. 222
PP:
1. 197
2. 188
Attrition:
1. 12%
2. 15%

Primary endpoint:
Change in A1c from baseline
DA: -1.2%
BA: -1.3%
ETD -0.03% (95% CI, -0.18 to
0.13; p-value not given)

NA

Secondary endpoint:
A1c <7.0%
DA: 50.4%
BA: 48.6%
p-value not given

NA

Nocturnal
hypoglycemia*
DA: 23%
BA:36%
p<0.0001

13/8

Severe
hypoglycemia**
DA: 0.5%
BA: 5.2%
p=0.04

5/21

Withdrawals due AE
DA: 8.96%
BA: 8.88%
p-value not given
Weight gain
DA: 1.7 kg
BA: 2.2 kg
p-value not given

Key Exclusion
Criteria:
- GLP-1 receptor
agonists or
rosiglitazone
- Recurrent severe
hypoglycemia or
hypoglycemia
unawareness
- Severe
hypertension
- CVD

* Nocturnal
hypoglycemiaBlood glucose levels
< 56 mg/dL between
the hours of 1:005:59 am.
** Severe
hypoglycemia –
hypoglycemia
requiring assistance

NA

NA

Risk of Bias (low/high/unclear):
Selection Bias: (high) Randomization 1:1. No
detail on randomization procedure provided
Performance Bias: (high) open-label.
Detection Bias: (high) No details were
provided on blinding of assessors. P-value
and CI intervals were missing.
Attrition Bias:(low) Overall attrition was
similar between groups with a value of 14%.
Reporting Bias:(low) Study protocol was
followed and outcomes were reported as
specified.
Applicability:
Patient: Enrolled patients had an average
history of diabetes of 13 years and were
middle-aged. Ninety-one percent of patients
were on a premixed or self-mixed insulin
regimen twice daily and 59% were on one
OAD at baseline.
Intervention: Dosing titration appropriate.
Mean insulin doses were lower for
degludec/aspart than biphasic aspart.
Comparator: Biphasic aspart is an appropriate
comparator.
Outcomes: Change in A1c from baseline is not
an appropriate surrogate outcome of efficacy
because it has not been linked to clinically
relevant health outcomes. It must also be
balanced with other outcomes like
hypoglycemia rates and goal A1c. Long-term
health outcomes, such as morbidity and
mortality, would be helpful.
Setting: Ten countries and 50 sites.

Abbreviations [alphabetical order]: AE = adverse events; ARR = absolute risk reduction; BID = twice daily; BMI = body mass index; CI = confidence interval; CVD = cardiovascular disease; ETD = estimated
treatment difference; ERR = estimated rate ratio; GLP-1 = glucagon-like peptide-1; ITT = intention to treat; mITT; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT =
number needed to treat; PP = per protocol; OAD = oral antidiabetic drugs; OL = open-label; Qday = once daily RaR = rate ratio;T1DM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus
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Appendix 2: Current Prior Authorization Criteria

Insulins
Goal:
• Restrict certain insulin products to specified patient populations to ensure appropriate and safe use.
Length of Authorization:
Up to 12 months
Requires PA:
• Non-preferred insulins
• All pre-filled insulin pens, cartridges and syringes
Covered Alternatives:
Preferred alternatives 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 the request for an Insulin Pen or Cartridge?

Yes: Go to #4

No: Go to #5

4. Is the insulin being administered by the patient or a non-professional
caregiver AND any of the following criteria apply:

Yes: Go to #5

No: Pass to RPh; deny for
medical appropriateness

•
•
•
•
•

The patient has physical dexterity problems/vision impairment
The patient is unable to comprehend basic administration instructions
The patient has a history of dosing errors with use of vials
The patient is on 40 units or less of insulin per day
The patient is a child less than 18 years of age
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Approval Criteria
5. Will the prescriber consider a change to a preferred product?
Message:
• Preferred products do not require a copay
• Preferred products are evidence-based reviewed for comparative
effectiveness and safety by the Oregon Pharmacy & Therapeutics
(P&T) Committee

P&T / DUR Review:
Implementation:

Yes: Inform prescriber of
covered alternatives in
class.

No: Approve for up to 12
months

Approve insulin
pens/cartridges for up to 12
months (other preferred
products do not require PA)

3/16 (KS), 11/15 (AG); 9/10
1/1/11
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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

Literature Scan: Triptans
Date of Review: March 2016

Date of Last Review: May 2014
Literature Search: May 2014 – February 2016

Current Status of PDL Class:
See Appendix 1.
Conclusions:
 Since the last triptan scan, there is limited new comparative evidence from two Cochrane systematic reviews and three randomized controlled trials (RCTs).
There are also two new triptan formulations approved by the U.S. Food and Drug Administration (FDA) for the treatment of acute migraine.
 There is high quality evidence all triptan formulations are superior to placebo at providing headache and pain relief. The route of administration influences
onset of action, particularly within the first hour of administration. A recent summary of Cochrane reviews of all sumatriptan routes of administration
demonstrates that subcutaneous administration was the most effective, particularly within the first two hours at reducing pain compared to placebo (59%
versus 15%; NNT 2.3).
 High quality evidence from two studies demonstrated that oral zolmitriptan 2.5 mg and 5 mg provided headache relief at two hours to the same proportion
of people as oral sumatriptan 50 mg (66%, 67%, and 68%, respectively).
 The zolmitriptan 5 mg nasal spray was significantly more effective than zolmitriptan 5 mg oral tablet for headache relief (pain reduced from moderate or
severe to none or mild) at 2 hours and sustained headache relief at 24 hours, but not pain‐free at 2 hours.
 A recent review showed no significant difference between zolmitriptan 5 mg and sumatriptan 50 mg in the percentage of participants experiencing adverse
events, and more patients receiving zolmitriptan than placebo experiencing adverse events, with a clear dose response relationship.
Recommendations:
 No further review or research needed. Maintain current prior authorization (see Appendix 5). Evaluate comparative drug costs in executive session.
 Continue to include at least one agent available for each route of administration (oral, nasal, subcutaneous).
Previous Conclusions/Conclusions:
 No further review or research needed. Evaluate comparative drug costs in the executive session.
Methods:
An OHSU Drug Effectiveness Review Project literature scan was used to identify randomized controlled trials (RCTs) and systematic reviews through November
2015. A Medline literature search for new systematic reviews and RCTs assessing clinically relevant outcomes to active controls, or placebo if needed, was
conducted to present date. A summary of the clinical trials is available in Appendix 2 with abstracts presented in Appendix 3. The Medline search strategy used
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for this literature scan is available in Appendix 4, which includes dates, search terms and limits used. The OHSU Drug Effectiveness Review Project, Agency for
Healthcare Research and Quality (AHRQ), Cochrane Collection, 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 and recent evidence‐based 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:
A 2014 Cochrane Collaboration systematic review evaluated zolmitriptan formulations for acute migraine attacks in adults.1 All double‐blind RCTs were included. A
total of 25 studies compared zolmitriptan to placebo or an active comparator. Zolmitriptan 2.5 mg was superior to placebo for all efficacy outcomes, including
pain‐free at 2 hours (NNT 5), headache relief at 2 hours (NNT 4), sustained pain‐free during the 24 hours post‐dose (NNT 8) and sustained headache relief over 24
hours (NNT 5). Results for the 5 mg dose were similar to the 2.5 mg dose compared to placebo. The zolmitriptan 5 mg nasal spray was significantly more effective
than zolmitriptan 5 mg oral tablet for headache relief (pain reduced from moderate or severe to none or mild) at 2 hours and sustained headache relief at 24
hours, but not pain‐free at 2 hours. There is a clear dose‐relationship for adverse events (zolmitriptan 1 mg to 10 mg). However, zolmitriptan 10 mg compared to
placebo (NNT for pain‐free at 2 hours 3) was similar in magnitude to the other doses compared to placebo. High quality evidence from two studies demonstrates
that oral zolmitriptan 2.5 mg and 5 mg provided headache relief at two hours to the same proportion of people as oral sumatriptan 50 mg (66%, 67%, and 68%,
respectively). There were no significant differences in adverse events between oral zolmitriptan and oral sumatriptan.
Another Cochrane review summarized the evidence from four Cochrane reviews evaluating sumatriptan (all routes of administration) for acute migraine attacks
in adults.2 The data demonstrated that subcutaneous administration was the most effective, with more subjects who experienced reduced pain from moderate
to severe to no pain by 2 hours compared to placebo (59% vs. 15%; NNT 3). The subcutaneous route provided more rapid pain relief compared to the other
formulations. The oral, rectal, and intranasal formulations were also superior to placebo for pain relief at all time points. The most effective dose of
sumatriptan for each route of administration for headache relief at 2 hours were the oral 100 mg, subcutaneous 6 mg, intranasal 20 mg, and rectal 25 mg
formulations. Adverse effects were more common with higher doses as well as with the subcutaneous formulation.
New Guidelines:
None identified.
New FDA Drug Approvals:
None identified.
New Formulations/Indications:
A sumatriptan nasal powder (Onzetra Xsail®) was FDA‐approved for treatment of acute migraine with or without aura in adults.3 The recommended dose is 22
mg, administered by use of one nosepiece in each nostril. The maximum dose in a 24‐hour period should not exceed two doses (44 mg) separated by at least
two hours. Approval was based on two phase 3 trials that are briefly described in Appendix 2.
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A new sumatriptan injectable formulation (Zembrace® SymTouch) was also recently FDA‐approved for the treatment of acute migraine in adults.4 It comes as a
prefilled, ready‐to‐use, single‐dose disposable autoinjector. Approval was based on two unpublished placebo controlled studies demonstrated superior efficacy
to placebo in pain relief at 1 and 2 hours.
There is no comparative data to show clinical superiority in efficacy or safety compared to other triptan agents available on the preferred drugs list (PDL).
New FDA Safety Alerts:
None Identified.
References:
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Derry CJ, Derry S, Moore RA. Sumatriptan (all routes of administration) for acute migraine attacks in adults ‐ overview of Cochrane reviews. Cochrane
Database Syst Rev. 2014;5:CD009108. doi:10.1002/14651858.CD009108.pub2.
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Savi L, Mogavero S, Egan CG. Efficacy and pharmacokinetic activity of frovatriptan compared to rizatriptan in patients with moderate‐to‐severe migraine.
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Appendix 1: Current Status on Preferred Drug List
ROUTE

FORMULATION

BRAND

GENERIC

PDL

NASAL
NASAL
NASAL
NASAL
NASAL
NASAL
NASAL
NASAL

SPRAY
SPRAY
SPRAY
SPRAY
SPRAY
SPRAY
SPRAY
SPRAY

IMITREX
IMITREX
IMITREX
SUMATRIPTAN
SUMATRIPTAN
SUMATRIPTAN
ZOMIG
ZOMIG

SUMATRIPTAN
SUMATRIPTAN
SUMATRIPTAN
SUMATRIPTAN
SUMATRIPTAN
SUMATRIPTAN
ZOLMITRIPTAN
ZOLMITRIPTAN

Y
Y
Y
N
N
N
N
N

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TAB RAPDIS
TAB RAPDIS
TABLET
TABLET
TAB RAPDIS
TAB RAPDIS
TABLET
TABLET

AMERGE
NARATRIPTAN HCL
IMITREX
SUMATRIPTAN SUCCINATE
AXERT
RELPAX
FROVA
MAXALT MLT
RIZATRIPTAN
MAXALT
RIZATRIPTAN
ZOLMITRIPTAN ODT
ZOMIG ZMT
ZOLMITRIPTAN
ZOMIG

NARATRIPTAN HCL
NARATRIPTAN HCL
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
ALMOTRIPTAN MALATE
ELETRIPTAN HBR
FROVATRIPTAN SUCCINATE
RIZATRIPTAN BENZOATE
RIZATRIPTAN BENZOATE
RIZATRIPTAN BENZOATE
RIZATRIPTAN BENZOATE
ZOLMITRIPTAN
ZOLMITRIPTAN
ZOLMITRIPTAN
ZOLMITRIPTAN

Y
Y
Y
Y
N
N
N
N
N
N
N
N
N
N
N

SUB-Q
PEN INJCTR
SUB-Q
VIAL
SUB-Q
VIAL
SUB-Q
CARTRIDGE
SUB-Q
PEN INJCTR
SUB-Q
CARTRIDGE
SUB-Q
PEN INJCTR
SUB-Q
PEN INJCTR
SUB-Q
CARTRIDGE
SUB-Q
SYRINGE
SUB-Q
PEN INJCTR
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IMITREX
IMITREX
SUMATRIPTAN SUCCINATE
IMITREX
IMITREX
IMITREX
ALSUMA
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE

SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE

Y
Y
Y
Y
Y
Y
N
N
N
N
N
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SUB-Q
SUB-Q
SUB-Q

CARTRIDGE
NDL FR INJ
NDL FR INJ

SUMATRIPTAN SUCCINATE
SUMAVEL DOSEPRO
SUMAVEL DOSEPRO

SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE
SUMATRIPTAN SUCCINATE

N
N
N

Appendix 2: New Clinical Trials
A total of 111 citations were manually reviewed from the literature search. After further review, 108 trials were excluded because of wrong study design
(observational), comparator (placebo), or outcome studied (non‐clinical). The remaining 3 head‐to‐head trials, or trials describing a new formulation, are briefly
described in the table below. Full abstracts are included in Appendix 3.
Table 1: Description of Clinical Trials.
Study
Comparison
5
Savi, et al.
frovatriptan 2.5 mg oral
RCT, DB, CS
versus rizatriptan 10 mg
oral x 1

Population
Single acute migraine attack
(n=18)

Primary Outcome
The association between PK
parameters and efficacy
measures and recurrence
rate.

Results
Proportion of patients pain‐free at 4 hours:
Frovatriptan: 38.9%
Rizatriptan: 5.6%
P=0.045

Target Study6
DB, PC, PG, RCT

Sumatriptan nasal
powder 22 mg x 1 versus
placebo

Single moderate to severe
migraine (n=223)

Compass Trial7
DD, AC, RCT

Sumatriptan 22 mg nasal
powder vs. sumatriptan
100 mg orally (n=275)

Subjects experiencing 2‐8
migraines/month in the
past year

Headache relief (reduction
of headache pain intensity
from severe or moderate to
mild or none) at 2 hours
post‐dose.
The mean value of the
summed pain intensity
differences through 30
minutes post‐dose using
Headache Severity scores.

Headache relief at 2 hours:
Sumatriptan: 68%
Placebo: 45%
OR 2.53; 95% CI 1.45 to 4.42
P=0.002
Reduction in pain intensity:
Nasal: 10.80
Oral: 7.41
Adjusted mean difference 3.39 (95% CI 1.76 to
5.01); p<0.001
At 2 hours, rates of pain relief and pain freedom
became comparable; rates of
sustained pain relief and sustained pain
freedom from 2 to 48 hours remained
comparable.

Abbreviations: AC = active comparator; CS = crossover study; DB = double blind; DD = double dummy; PC = placebo controlled; PG = parallel group; PK = pharmacokinetic; RCT
= randomized controlled trial;
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Appendix 3: Abstracts of Clinical Trials

1. Savi L, Mogavero S, Egan CG. Efficacy and pharmacokinetic activity of frovatriptan compared to rizatriptan in patients with moderate‐to‐severe migraine. Drug
Des Devel Ther. 2014 Jul 21;8:983‐92.
BACKGROUND: Migraine is a painful neurological disorder that affects over 10% of the general population. Frovatriptan and rizatriptan are antimigraine agents
belonging to the triptan class. Although previous studies have independently compared the efficacy of these agents, contemporaneous data examining both
pharmacokinetic (PK) properties and efficacy in parallel have not previously been available.
MATERIALS AND METHODS: In this single‐center double‐blind study, 18 subjects (ten female) were treated for a single migraine attack with frovatriptan 2.5 mg
or rizatriptan 10 mg. Plasma concentrations were measured predose and at 2, 4, 6, 12, 24, 48, and 72 hours after drug administration. The primary end point of
this study was to evaluate the association between PK parameters and efficacy measures and recurrence rate. Secondary end points were pain‐free and pain‐
relief episodes at 2 and 4 hours, recurrent episodes within 48 hours, and cumulative hazard of recurrence within 72 hours.
RESULTS: At baseline, approximately 17% of patients had mild migraine, while 83% had moderate‐severe migraine. Although the time to maximum
concentration was similar for both drugs (2.7 versus 2.3 hours), the terminal half‐life for frovatriptan was longer than rizatriptan (29.3 versus 3.2 hours,
P<0.0001). The proportion of patients who were pain‐free at 4 hours without rescue medication was higher in the frovatriptan‐treated group, (38.9 versus 5.6%,
P=0.045). The cumulative hazard of recurrence over 72 h was reduced by frovatriptan compared to rizatriptan‐treated patients (log‐rank test, P=0.04). Pain‐free
and pain‐relief episodes for the study period were positively correlated with the concentration:maximum concentration (Cmax) ratio for frovatriptan (r=0.52,
P=0.028), but not rizatriptan. Recurrence rate was negatively correlated with the concentration:Cmax ratio for both frovatriptan (r=‐0.96, P=0.0024) and
rizatriptan (r=‐0.98, P=0.0004). Fewer adverse events were observed for frovatriptan compared to rizatriptan (one versus eight, P=0.021).
CONCLUSION: This pilot study indicates that a similar extent of initial pain relief is afforded by both triptans in migraine treatment. The longer duration of action
of frovatriptan parallels and correlates with its PK profile.
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2. Cady RK, McAllister PJ, Spierings EL, Messina J, Carothers J, Diupesland PG, Mahmud RA. A randomized, double‐blind, placebo‐controlled study of breath
powered nasal delivery of sumatriptan powder (AVP‐825) in the treatment of acute migraine (The Target Study). Headache. 2015 Jan;55(1):88‐100.
OBJECTIVE: To evaluate the efficacy and safety of AVP‐825, a drug‐device combination of low‐dose sumatriptan powder (22 mg loaded dose) delivered
intranasally through a targeted Breath Powered device vs an identical device containing lactose powder (placebo device) in the treatment of migraine headache.
BACKGROUND: Early treatment of migraine headaches is associated with improved outcome, but medication absorption after oral delivery may be delayed in
migraineurs because of reduced gastric motility. Sumatriptan powder administered with an innovative, closed‐palate, Bi‐Directional, Breath Powered intranasal
delivery mechanism is efficiently absorbed across the nasal mucosa and produces fast absorption into the circulation. Results from a previously conducted
placebo‐controlled study of AVP‐825 showed a high degree of headache relief with an early onset of action (eg, 74% AVP‐825 vs 38% placebo device at 1 hour,
P<.01).
METHODS: In this double‐blind, placebo‐controlled, parallel‐group study in adults with a history of migraine with or without aura, participants were randomized
via computer‐generated lists to AVP‐825 or placebo device to treat a single migraine headache of moderate or severe intensity. The primary endpoint was
headache relief (defined as reduction of headache pain intensity from severe or moderate migraine headache to mild or none) at 2 hours post‐dose.
RESULTS: Two hundred and thirty patients (116 AVP‐825 and 114 placebo device) were randomized, of whom 223 (112 and 111, respectively) experienced a
qualifying migraine headache (their next migraine headache that reached moderate or severe intensity). A significantly greater proportion of AVP‐825 patients
reported headache relief at 2 hours post‐dose compared with those using the placebo device (68% vs 45%, P=.002, odds ratio 2.53, 95% confidence interval
[1.45, 4.42]). Between‐group differences in headache relief were evident as early as 15 minutes, reached statistical significance at 30 minutes post‐dose (42% vs
27%, P=.03), and were sustained at 24 hours (44% vs 24%, P=.002) and 48 hours (34% vs 20%, P=.01). Thirty‐four percent of patients treated with AVP‐825 were
pain‐free at 2 hours compared with 17% using the placebo device (P=.008). More AVP‐825 patients reported meaningful pain relief (patient interpretation) of
migraine within 2 hours of treatment vs placebo device (70% vs 45%, P<.001), and fewer required rescue medication (37% vs 52%, P=.02). Total migraine
freedom (patients with no headache, nausea, phonophobia, photophobia, or vomiting) reached significance following treatment with AVP‐825 at 1 hour (19% vs
9%; P=.04). There were no serious adverse events (AEs), and no systemic AEs occurred in more than one patient. Chest pain or pressure was not reported, and
only one patient taking AVP‐825 reported mild paresthesia. No other triptan sensations were reported.
CONCLUSIONS: Targeted delivery of a low‐dose of sumatriptan powder via a novel, closed‐palate, Breath Powered, intranasal device (AVP‐825) provided fast
relief of moderate or severe migraine headache in adults that reached statistical significance over placebo by 30 minutes. The treatment was well tolerated with
a low incidence of systemic AEs.
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3. Tepper SJ, Cady RK, Silberstein S, Messina J, Mahmoud RA, Diupesland PG, Shin P. AVP‐825 breath‐powered intranasal delivery system containing 22 mg
sumatriptan powder vs 100 mg oral sumatriptan in the acute treatment of migraines (The COMPASS study): a comparative randomized clinical trial across multiple
attacks. Headache. 2015 May:55(5):621‐25.
OBJECTIVE: The objective of this study was to compare the efficacy, tolerability, and safety of AVP‐825, an investigational bi‐directional breath‐powered
intranasal delivery system containing low‐dose (22 mg) sumatriptan powder, vs 100 mg oral sumatriptan for acute treatment of migraine in a double‐dummy,
randomized comparative efficacy clinical trial allowing treatment across multiple migraine attacks.
BACKGROUND: In phases 2 and 3, randomized, placebo‐controlled trials, AVP‐825 provided early and sustained relief of moderate or severe migraine headache
in adults, with a low incidence of triptan‐related adverse effects.
METHODS: This was a randomized, active‐comparator, double‐dummy, cross‐over, multi‐attack study (COMPASS; NCT01667679) with two ≤12‐week double‐
blind periods. Subjects experiencing 2‐8 migraines/month in the past year were randomized 1:1 using computer‐generated sequences to AVP‐825 plus oral
placebo tablet or an identical placebo delivery system plus 100 mg oral sumatriptan tablet for the first period; patients switched treatment for the second period
in this controlled comparative design. Subjects treated ≤5 qualifying migraines per period within 1 hour of onset, even if pain was mild. The primary end‐point
was the mean value of the summed pain intensity differences through 30 minutes post‐dose (SPID‐30) using Headache Severity scores. Secondary outcomes
included pain relief, pain freedom, pain reduction, consistency of response across multiple migraines, migraine‐associated symptoms, and atypical sensations.
Safety was also assessed.
RESULTS: A total of 275 adults were randomized, 174 (63.3%) completed the study (ie, completed the second treatment period), and 185 (67.3%) treated at least
one migraine in both periods (1531 migraines assessed). There was significantly greater reduction in migraine pain intensity with AVP‐825 vs oral sumatriptan in
the first 30 minutes post‐dose (least squares mean SPID‐30 = 10.80 vs 7.41, adjusted mean difference 3.39 [95% confidence interval 1.76, 5.01]; P < .001). At
each time point measured between 15 and 90 minutes, significantly greater rates of pain relief and pain freedom occurred with AVP‐825 treatment compared
with oral sumatriptan. At 2 hours, rates of pain relief and pain freedom became comparable; rates of sustained pain relief and sustained pain freedom from 2 to
48 hours remained comparable. Nasal discomfort and abnormal taste were more common with AVP‐825 vs oral sumatriptan (16% vs 1% and 26% vs 4%,
respectively), but 90% were mild, leading to only one discontinuation. Atypical sensation rates were significantly lower with AVP‐825 than with conventional
higher dose 100 mg oral sumatriptan.
CONCLUSIONS: AVP‐825 (containing 22 mg sumatriptan nasal powder) provided statistically significantly greater reduction of migraine pain intensity over the
first 30 minutes following treatment, and greater rates of pain relief and pain freedom within 15 minutes, compared with 100 mg oral sumatriptan. Sustained
pain relief and pain freedom through 24 and 48 hours was achieved in a similar percentage of attacks for both treatments, despite substantially lower total
systemic drug exposure with AVP‐825. Treatment was well tolerated, with statistically significantly fewer atypical sensations with AVP‐825.
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Appendix 4: Medline Search Strategy
1 Sumatriptan 2113
2 zolmitriptan.mp 517
3 rizatriptan.mp 428
4 naratriptan.mp 292
5 almotriptan.mp 238
6 eletriptan.mp 246
7 frovatriptan 168
8 triptans.mp or Tryptamines 2996
9 migraine.mp or Migraine Disorder 19093
10 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 4501
11 9 and 10 2706
12 limit 11 to (clinical trial, all 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) 111
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Appendix 5: Prior Authorization Criteria

Antimigraine - Triptans
Goal(s):
 Decrease potential for medication overuse headache through quantity limits and therapeutic duplication denials.
 Promote PDL options.
Length of Authorization:
Up to 6 months
Requires PA:
 Non-preferred drugs
Covered Alternatives:
Preferred alternatives listed at www.orpdl.org/drugs/
Check the Reason for PA:
 Non-Preferred drugs will deny on initiation
 Preferred drugs will deny only when maximum dose exceeded
 Both will deny for concurrent therapy (concurrent triptans by different routes is allowed)
Quantity Limits Per Labeling.
Generic
Brand
Almotriptan
Axert

Max Daily Dose
25 mg

Dosage Form
6.25 mg tab
12.5 mg tab

Quantity Limit Per Month
12 tabs

Eletriptan

Relpax

80 mg

9 tabs

Frovatriptan

Frova

7.5 mg

20 mg tab
40 mg tab
(blister pack 6, 12)
2.5 mg tab
(blister pack 9)

Naratriptan

Amerge

5 mg
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1 mg tab
2.5 mg tab (blister pack 9)
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Generic
Rizatriptan

Brand
Maxalt
Maxalt MLT

Max Daily Dose
30 mg

Dosage Form
5 mg tab
10 mg tab (blister pack 6,
12)

Quantity Limit Per Month
12 tabs

Sumatriptan Tablets

Imitrex &
generics

200 mg

25 mg tab, 50 mg tab,
100 mg tab (blister pack 9)

9 tablets

Sumatriptan Nasal

Imitrex &
generics

40 mg

5 mg, 10 mg (box of 6)

18 spray units

Sumatriptan Nasal
Powder

Onzetra Xsail

44 mg

22 mg (11 mg in each
nostril)

6 nosepieces

Sumatriptan
Injectable

Imitrex &
generics

12 mg

6 mg/0.5 mL

6 vials

Sumatriptan
Injectable

Sumavel

12 mg

6 mg/0.5 mL units
(package of 6)

6 jet injectors

Sumatriptan
/Naproxen

Treximet

170 mg / 1000 mg (2
tablets)

85 mg/500 mg tab
(box of 9)

9 tablets

Zolmitriptan

Zomig
Zomig ZMT

10 mg

2.5 mg tab
(blister pack, 6)

6 tabs

Zolmitriptan Nasal
Spray

Zomig NS

10 mg

5 mg (box of 6)

3 packages (18 spray units)

Abbreviations: d = days; MR = may repeat; NS = nasal spray; PO = orally
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Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Does the patient have a diagnosis of migraine headaches?

Yes: Go to #3

No: Pass to RPh. Deny for
medical appropriateness.

3. Is requested drug a preferred product?

Yes: Go to #5

No: Go to #4

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

Yes: Inform prescriber of covered
alternatives in class and dose
limits.

No: Go to #5

Yes: Pass to RPh. Deny for
medical appropriateness.

No: Trouble-shoot claim
payment (e.g., days’ supply?).



Go to #6.

Message:
 Preferred products do not require PA within
recommended dose limits.
 Preferred products are evidence-based reviewed for
comparative effectiveness and safety by the Oregon
Pharmacy & Therapeutics Committee.
5. Is request for a higher dose than listed in quantity limit chart?




May recommend use of
migraine prophylactic therapy
and reinforce that doses
above those recommended
by the manufacturer increase
the incidence of medication
overuse headache.
One lifetime 90-day taper
may be approved at
pharmacist discretion.
Document.

6. Is the request for two different oral triptans concurrently?

Yes: Go to #7
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Approval Criteria
7. Is this a switch in triptan therapy due to intolerance, allergy
or ineffectiveness?

P&T / DUR Review:
Implementation:

Yes: Document reason for switch
and override for concurrent use
for 30 days.

No: Pass to RPh. Deny for
medical appropriateness.
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Author: Megan Herink, Pharm.D.

195

Date: March 2016

© Copyright 2012 Oregon State University. All Rights Reserved

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

Literature Scan: NSAIDs
Date of Review: March 2016

Date of Last Review: November 2014

Current Status of PDL Class:
See Appendix 1.
Conclusions:
 Since the last NSAID scan, there is limited new comparative evidence from three Cochrane systematic reviews and two randomized controlled trials (RCTs).
There is also one new FDA safety alert regarding cardiovascular risk with oral NSAIDs.
 There is low quality evidence that NSAIDs are more effective than placebo for treating chronic low back pain, with a mean difference in the pain intensity
score using the 100 point visual analog scale (VAS) from baseline of ‐3.30 (95% CI ‐5.33 to ‐1.27). The clinical significance of this change remains unclear.
 There is high quality evidence of a significant reduction in pain with NSAIDs compared to placebo in the treatment of ankylosing spondylitis (AS).
 There is low quality evidence of no difference between specific NSAIDs for both the treatment of chronic low back pain and AS.
Recommendations:
 No further review or research needed. Evaluate comparative drug costs in the executive session.
Previous Conclusions/Conclusions:
 No further review or research needed. Evaluate comparative drug costs in the executive session.
Methods:
An OHSU Drug Effectiveness Review Project literature scan was used to identify randomized controlled trials (RCTs) and systematic reviews through November
2015. A Medline literature search for new systematic reviews and RCTs assessing clinically relevant outcomes to active controls, or placebo if needed, was
conducted to present date. A summary of the clinical trials is available in Appendix 2 with abstracts presented in Appendix 3. The Medline search strategy used
for this literature scan is available in Appendix 4, which includes dates, search terms and limits used. The OHSU Drug Effectiveness Review Project, Agency for
Healthcare Research and Quality (AHRQ), Cochrane Collection, 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 and recent evidence‐based guidelines.
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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:
A recent Cochrane Systematic Review compared the efficacy and harms of NSAIDs compared with other oral analgesics for treating acute soft tissue injury.1
Sixteen trials (n=2144) were included. The evidence was either low quality or very low quality with study limitations including suboptimal dosing of single
comparators, imprecision, and indirectness. Nine studies compared NSADs with acetaminophen (APAP). There were no significant differences between the two
groups in pain at any time point measured, swelling, and return to function. There was also low quality evidence of no difference in gastrointestinal adverse
events (RR 1.76; 95% CI 0.99 to 3.14) between NSAIDs and APAP. Four studies compared opioids to NSAIDs. There was low quality evidence for a lack of
clinically important differences between the groups for pain or swelling. No studies compared NSAIDs with complementary and alternative medicines and the
review did not evaluate the comparative effectiveness of different NSAIDs or COX‐2 inhibitors. 1
Another Cochrane Systematic Review evaluated the use of NSAIDs for chronic low back pain.2 There was low quality evidence from six studies (n=1354) that
NSAIDs are more effective than placebo, with a mean difference in pain intensity score from baseline of ‐3.30 mm (95% CI ‐5.33 to ‐1.27). The clinical
significance of this is unclear as studies have suggested that a 13‐mm difference on the 0‐100 visual analogue scale (VAS) is the minimum clinically significant
difference.3 In addition, patients with more severe pain require a greater change in the VAS to demonstrate clinically significant lessening of pain. There was
also low quality evidence that NSAIDs are modestly more effective than placebo at reducing disability on a scale from 0‐24 (mean difference from baseline ‐
0.85; 95% CI ‐1.30 to ‐0.40) with a median follow‐up of 84 days. Although there was no significant difference in adverse events between the NSAID and placebo
groups (RR 1.04; 95% CI 0.92 to 1.17), it is likely this is underestimated in trials due to the their short duration follow‐up. Comparative trials were limited and
demonstrated no difference for ibuprofen versus diclofenac and piroxicam versus indomethacin.
A third Cochrane Review compared oral NSAIDs for the treatment of ankylosing spondylitis (AS).4 Compared to placebo, there was high quality evidence of a
significant reduction in pain using the VAS with NSAIDs. Pain in the control group ranged from 57 to 64 on the 100 mm VAS and was 16.5 points lower in the
NSAID group (95% CI 12.2 to 20.8). There was moderate quality evidence of improved disease activity with NSAIDs. There was no significant difference in
withdrawals due to adverse events (RR 0.75; 95% CI 0.46 to 1.21) or serious adverse events (RR 1.69; 95% CI 0.36 to 7.97). There were no significant differences
in pain or harms between NSAID classes.
New Guidelines:
None identified.
New FDA Drug Approvals:
None identified.
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New FDA Safety Alerts:
After a recent review of the current safety data, the FDA opted to strengthen the label warning that non‐aspirin NSAIDs increase the chance of a myocardial
infarction and stroke. 5 A review of a meta‐analysis of RCTs and observational trials were reviewed by the FDA Advisory Committee in 2014. Based on this
review, the following conclusions were made: 1) a multitude of studies support the finding that NSAIDs can cause serious cardiovascular (CV) thrombotic events
(RR 10% ‐ 50%) and this risk is also evident in healthy individuals; 2) there could be a significant risk within days to weeks of initiation and there may be a higher
risk with longer NSAID use; 3) some observational data suggests that naproxen may have a lower CV risk compared to other NSAIDs. However, this is based on
limited data from studies not designed to compare safety between NSAIDs. The ongoing randomized safety trial comparing CV events with celecoxib, naproxen
and ibuprofen among high CV risk patients will help determine if there are differences between individual agents; and 4) there is an approximately 2‐fold
increase in hospitalizations due to heart failure with use of both COX‐2 selective and nonselective NSAIDs.
References:
1.
Jones P, Dalziel SR, Lamdin R, Miles‐Chan JL, Frampton C. Oral non‐steroidal anti‐inflammatory drugs versus other oral analgesic agents for acute soft
tissue injury. In: Cochrane Database of Systematic Reviews. John Wiley & Sons, Ltd; 2015.
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007789.pub2/abstract. Accessed February 10, 2016.
2.
Enthoven WT, Roelofs PD, Deyo RA, van Tulder MW, Koes BW. Non‐steroidal anti‐inflammatory drugs for chronic low back pain. Cochrane Database Syst
Rev. 2016;2:CD012087. doi:10.1002/14651858.CD012087.
3.
Bird SB, Dickson EW. Clinically significant changes in pain along the visual analog scale. Ann Emerg Med. 2001;38(6):639‐643.
doi:10.1067/mem.2001.118012.
4.
Kroon FPB, van der Burg LRA, Ramiro S, et al. Non‐steroidal anti‐inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non‐
radiographic axial spondyloarthritis). Cochrane Database Syst Rev. 2015;7:CD010952. doi:10.1002/14651858.CD010952.pub2.
5.
US Food and Drug Administration. FDA Drug Safety Communication: FDA strengthens warning that non‐aspirin nonsteroidal anti‐inflammatory drugs
(NSAIDs) can cause heart attacks or strokes. July 2015. Available at http://www.fda.gov/Drugs/DrugSafety/ucm451800.htm. Accessed 1/7/2016.
6.
Essex MN, Behar R, O’Connell MA, Brown PB. Efficacy and tolerability of celecoxib and naproxen versus placebo in Hispanic patients with knee
osteoarthritis. Int J Gen Med. 2014;7:227‐235. doi:10.2147/IJGM.S61297.
7.
Huang F, Gu J, Liu Y, et al. Efficacy and safety of celecoxib in chinese patients with ankylosing spondylitis: a 6‐week randomized, double‐blinded study
with 6‐week open‐label extension treatment. Curr Ther Res Clin Exp. 2014;76:126‐133. doi:10.1016/j.curtheres.2014.08.002.
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Appendix 1: Current Status on Preferred Drug List
ROUTE

FORMULATION

ORAL
TABLET
ORAL
TABLET DR
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
CAPSULE
ORAL
CAPSULE
ORAL
CAPSULE
ORAL
CAPSULE
ORAL
DROPS SUSP
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DROPS SUSP
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DROPS SUSP
ORAL
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ORAL
DROPS SUSP
ORAL
ORAL SUSP
ORAL
ORAL SUSP
ORAL
ORAL SUSP
ORAL
ORAL SUSP
ORAL
TAB CHEW
ORAL
TAB CHEW
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TAB CHEW
ORAL
TABLET
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TABLET
ORAL
TABLET
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CAPSULE
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CAPSULE
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
ORAL
TABLET
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BRAND

GENERIC

PDL

DICLOFENAC POTASSIUM
DICLOFENAC SODIUM
ETODOLAC
FLURBIPROFEN
PROVIL
ADVIL
ADVIL LIQUI-GELS
ADVIL MIGRAINE
IBUPROFEN
IBU-DROPS
INFANTS IBU-DROPS
INFANTS IBUPROFEN
INFANT'S IBUPROFEN
INFANTS' IBUPROFEN
CHILD IBUPROFEN
CHILDREN'S ADVIL
CHILDREN'S IBUPROFEN
IBUPROFEN
ADVIL
IBUPROFEN
IBUPROFEN IB
ADVIL
IBUPROFEN
IBUPROFEN IB
INDOMETHACIN
KETOPROFEN
KETOROLAC TROMETHAMINE
MELOXICAM
MOBIC
NABUMETONE
ALL DAY PAIN RELIEF
ALL DAY RELIEF
ANAPROX
ANAPROX DS
NAPROSYN
NAPROXEN

DICLOFENAC POTASSIUM
DICLOFENAC SODIUM
ETODOLAC
FLURBIPROFEN
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IBUPROFEN
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IBUPROFEN
IBUPROFEN
IBUPROFEN
IBUPROFEN
IBUPROFEN
INDOMETHACIN
KETOPROFEN
KETOROLAC TROMETHAMINE
MELOXICAM
MELOXICAM
NABUMETONE
NAPROXEN SODIUM
NAPROXEN SODIUM
NAPROXEN SODIUM
NAPROXEN SODIUM
NAPROXEN
NAPROXEN
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Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
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ORAL
ORAL
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ORAL
ORAL
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ORAL
ORAL
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ORAL
ORAL
ORAL
ORAL
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TABLET
TABLET DR
TABLET DR
TABLET
TABLET
TABLET
CAPSULE
CAPSULE
CAPSULE
CAPSULE
POWD PACK
TAB ER 24H
TAB IR DR
TAB IR DR
TAB IR DR
TABLET
CAPSULE
TAB ER 24H
TABLET
CAPSULE
TABLET
CAPSULE ER
ORAL SUSP
CAPSULE
CAP24H PEL
SPRAY
CAPSULE
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ORAL SUSP
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TBMP 24HR
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TAB IR DR
CAPSULE
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CAPSULE
TABLET
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NAPROXEN SODIUM
EC-NAPROSYN
NAPROXEN
OXAPROZIN
DAYPRO
SULINDAC
CELEBREX
CELECOXIB
ZIPSOR
ZORVOLEX
CAMBIA
DICLOFENAC SODIUM ER
ARTHROTEC 50
ARTHROTEC 75
DICLOFENAC SODIUM-MISOPROSTOL
DIFLUNISAL
ETODOLAC
ETODOLAC ER
FENOPROFEN CALCIUM
NALFON
DUEXIS
INDOMETHACIN
INDOCIN
TIVORBEX
KETOPROFEN
SPRIX
MECLOFENAMATE SODIUM
MEFENAMIC ACID
PONSTEL
MELOXICAM
MOBIC
NAPROXEN SODIUM
NAPROXEN
NAPRELAN
NAPROXEN SODIUM CR
VIMOVO
FELDENE
PIROXICAM
TOLMETIN SODIUM
TOLMETIN SODIUM

NAPROXEN SODIUM
NAPROXEN
NAPROXEN
OXAPROZIN
OXAPROZIN
SULINDAC
CELECOXIB
CELECOXIB
DICLOFENAC POTASSIUM
DICLOFENAC SUBMICRONIZED
DICLOFENAC POTASSIUM
DICLOFENAC SODIUM
DICLOFENAC SODIUM/MISOPROSTOL
DICLOFENAC SODIUM/MISOPROSTOL
DICLOFENAC SODIUM/MISOPROSTOL
DIFLUNISAL
ETODOLAC
ETODOLAC
FENOPROFEN CALCIUM
FENOPROFEN CALCIUM
IBUPROFEN/FAMOTIDINE
INDOMETHACIN
INDOMETHACIN
INDOMETHACIN, SUBMICRONIZED
KETOPROFEN
KETOROLAC TROMETHAMINE
MECLOFENAMATE SODIUM
MEFENAMIC ACID
MEFENAMIC ACID
MELOXICAM
MELOXICAM
NAPROXEN SODIUM
NAPROXEN
NAPROXEN SODIUM
NAPROXEN SODIUM
NAPROXEN/ESOMEPRAZOLE MAG
PIROXICAM
PIROXICAM
TOLMETIN SODIUM
TOLMETIN SODIUM
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Appendix 2: New Clinical Trials
A total of 177 citations were manually reviewed from the literature search. After further review, 175 trials were excluded because of wrong study design
(observational), comparator (placebo), or outcome studied (non‐clinical). The remaining 2 trials are briefly described in the table below. Full abstracts are
included in Appendix 3.
Table 1: Description of Clinical Trials
Study
Comparison
6
Essex, et al.
Celecoxib 200 mg daily
DB, PG, NI, RCT
vs. naproxen 500 mg
twice daily(noninferiority
study)

Huang, et al.7
DB, PG, et al.

Celecoxib 200 mg – 400
mg daily vs. diclofenac 75
mg daily

Population
Hispanics with knee
osteoarthritis age ≥45 years
(n=239)

Chinese subjects with
ankylosing spondylitis
(n=240)

Primary Outcome
Change in patient’s
assessment of arthritis pain
at 6 weeks compared with
baseline

Noninferiority of celecoxib
compared with diclofenac
in global assessment of pain
using the VAS

Results
Reduction in OA Pain (least squares mean
change from baseline):
Celecoxib: ‐39.7 mm
Naproxen: ‐36.9 mm
P=NS (noninferior)
Also no statistically significant differences in GI
tolerability, and patient’s and physician’s global
assessments of arthritis
Change from baseline in VAS pain scale
Celecoxib: ‐23.8 mm
Diclofenac: ‐27.1 mm
Treatment difference: 3.3 mm (95% CI ‐2.2 to
8.8)

Abbreviations: DB = double blind; NI = non‐inferiority study; OA = osteoarthritis; PG = parallel group; NS = not statistically significant; RCT = randomized controlled trial; VAS =
visual analog scale.

Author: Megan Herink, Pharm.D.

201

Date: March 2016

Appendix 3: Abstracts of Clinical Trials
1. Essex, et al. Efficacy and Tolerability of celecoxib and naproxen versus placebo in Hispanic patients with knee osteoarthritis. Int J Gen Med. 2014 May
16:7;227‐35.
BACKGROUND: Celecoxib is an effective treatment for osteoarthritis (OA). However, information on its efficacy and safety profile in different racial/ethnic groups
is limited. Noticeable differences among racial groups are found in other disease states, but a thorough investigation of OA is lacking. The objective of this study
was to determine if celecoxib 200 mg once daily is as effective as naproxen 500 mg twice daily in the treatment of OA of the knee in Hispanic patients.
METHODS: Hispanic patients aged ≥45 years with knee OA were randomized to receive celecoxib 200 mg once daily, naproxen 500 mg twice daily, or placebo for
6 weeks. The primary efficacy variable was the change in Patient's Assessment of Arthritis Pain at 6 weeks compared with baseline. Secondary variables were
change in Patient's and Physician's Global Assessments of Arthritis from baseline to week 6/early termination, change in Western Ontario and McMaster
Universities OA Index (WOMAC) from baseline to week 6/early termination, change in American Pain Society pain score, Pain Satisfaction Scale, Patient Health
Questionnaire (PHQ‐9), and measurements of upper gastrointestinal tolerability.
RESULTS: In total, 239 patients completed the trial (96 celecoxib, 96 naproxen, 47 placebo). Celecoxib was as effective as naproxen in reducing OA pain (least
squares mean change from baseline [standard error] ‐39.7 [2.7] for celecoxib and ‐36.9 [2.6] for naproxen). Patient's and Physician's Global Assessments of
Arthritis, WOMAC scores, upper gastrointestinal tolerability, Pain Satisfaction Scale, and PHQ‐9 showed no statistically significant differences between the
celecoxib and naproxen groups. The incidence of adverse events and treatment‐related adverse events were similar among the treatment groups.
CONCLUSION: Celecoxib 200 mg once daily was as effective as naproxen 500 mg twice daily in the treatment of signs and symptoms of knee OA in Hispanic
patients. Celecoxib was shown to be safe and well tolerated in this patient population.

2. Huang, et al. Efficacy and Safety of celecoxib in chinese patients with ankylosing spondylitis: a 6‐week randomized, double‐blinded study with 6‐week open‐
label extension treatment. Curr Ther Res Clin Exp. 2014 Dec 5:76:126‐33.
BACKGROUND: Nonsteroidal anti‐inflammatory drugs are the first‐line option for treating ankylosing spondylitis (AS) in China. However, no large‐scale controlled
trials have been conducted in this ethnic population.
OBJECTIVE: To evaluate the efficacy and safety of 6 weeks' treatment with celecoxib in patients with AS in China.
METHODS: This Phase 3, double‐blind, parallel‐group study randomized patients with AS aged ≥18 to 65 years 1:1 to receive celecoxib 200 mg once daily or
diclofenac sustained release 75 mg once daily. After 6 weeks, patients could use celecoxib 400 mg once daily or maintain blinded therapy. The primary efficacy
end point was mean change from baseline at Week 6 for Patient's Global Assessment of Pain Intensity score (100‐mm visual analog scale). Noninferiority was
established if the upper bound of the CI was <10 mm. Secondary objectives included patients' and physicians' assessments of disease activity, change from
baseline in C‐reactive protein level, and safety.
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RESULTS: In the per‐protocol analysis set the least squares mean change from baseline in the Patient's Global Assessment of Pain Intensity score at Week 6 was ‐
23.8 mm and ‐27.1 mm in patients receiving celecoxib (n = 111) and diclofenac (n = 108), respectively. The 2‐sided 95% CI for the treatment difference (celecoxib
‐ diclofenac) was ‐2.2 to 8.8. Overall, 4.2% and 6.7% of patients in the celecoxib and diclofenac groups, respectively, reported treatment‐related adverse events.
All were mild to moderate in severity.
CONCLUSIONS: Celecoxib 200 mg once daily is noninferior to diclofenac sustained release 75 mg once daily for pain treatment in Chinese patients with AS.
ClinicalTrials.gov identifier: NCT00762463.

Appendix 4: Medline Search Strategy
1 NSAID.mp or Anti‐inflammatory agents, non‐steroidal/ 47484
2 ibuprofen.mp or ibuprofen/ 7309
3 naproxen.mp 3308
4 celecoxib.mp 4870
5 indomethacin/ 14704
6 Ketolrac or ketorolac.mp 1733
7 Nabumetone.mp 256
8 diclofenac.mp 7311
9 etodolac 394
10 meloxicam.mp 1451
11 piroxicam.mp 1758
12 Tolmentin.mp 388
13 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 70056
14 limit 13 to (English language and yr=2015‐Current clinical trial, all 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) 177
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Appendix 5: Prior Authorization Criteria

Analgesics, Non-Steroidal Anti-Inflammatory Drugs
Goal(s):
 To ensure that non-preferred NSAIDs are used for conditions funded by the OHP.
 Restrict ketorolac to short-term use (5-day supply every 60 days) per the FDA black boxed warning.
Length of Authorization:
Up to 12 months
Requires PA:
 Non-preferred NSAIDs.
 Ketorolac: Maximum of one claim per 60 days, with a maximum 20 tablets/5-day supply (maximum 5-day supply every 60 days).
Preferred Alternatives:
 Preferred alternatives listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the diagnosis funded by the Oregon Health Plan?

Yes: Go to #3

No: Pass to RPh; Deny
(not funded by the OHP)

3. Is this a continuation of current therapy (i.e. filled prescription
within prior 90 days)? Verify via pharmacy claims.

Yes: Document prior therapy in
PA record. Go to #4.

No: Go to #5

4. Is request for more than a 5-day supply of ketorolac within
60 days (200 mg total over 5 days for tablets, 630 mg total
over 5 days for the nasal spray)?

Yes: Pass to RPh. Deny for
medical appropriateness.

No: Go to #5
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Approval Criteria
5. Will the prescriber consider switching to a preferred product?



Yes: Inform prescriber of covered
alternatives in class.

No: Approve for up to 12
months.

Message:
Preferred products do not require PA or copay.
Preferred products are evidence-based reviewed for
comparative effectiveness & safety by the Pharmacy and
Therapeutics (P&T) Committee.

P&T / DUR Review:
Implementation:

3/16 (MH); 11/14; 9/13; 2/12; 9/09; 2/06
10/15, 1/1/15, 1/1/14, 5/14/12, 1/1/10
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Literature Scan: Topical Antibiotics
Date of Review: March 2016

Date of Last Review: May 2013
Literature Search: April 2013‐January 2016

Current Status of PDL Class:
See Appendix 1.
Conclusions:
 There is no new clinical evidence that can further inform PDL decisions for topical antibiotics.
Recommendations:
 No further review or research needed. Review comparative drugs costs in the executive session.
Previous Conclusions:
 No further research or review needed at this time.
Previous Recommendations:
 Evaluate comparative costs in executive session.
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. A summary of the clinical trials is available in Appendix 2. The Medline search strategy used for this literature scan 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), Cochrane Collection, 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 and recent evidence‐based 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.
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New Systematic Reviews:
None Identified.
New Guidelines:
The Infectious Diseases Society of America (IDSA) updated their 2005 guidelines for the treatment skin and soft tissue infection.1 For impetigo, topical treatment
with mupirocin or retapamulin is as effective as oral antimicrobials unless accompanied by numerous lesions or group outbreaks, in which case oral or systemic
therapy is preferred.1 For appropriate topical antibiotic treatment of uncomplicated bullous and nonbullous impetigo clinicians should use either mupirocin or
retapamulin twice daily (bid) for 5 days (recommendation: strong; quality of evidence: high).1
New FDA Drug Approvals:
None identified.
New Formulations/Indications:
None identified.
New FDA Safety Alerts:
None identified.
References:
1. Stevens, Dennis L., Alan L. Bisno, Henry F. Chambers, E. Patchen Dellinger, Ellie J. C. Goldstein, Sherwood L. Gorbach, Jan V. Hirschmann, Sheldon L.
Kaplan, Jose G. Montoya, and James C. Wade. “Practice Guidelines for the Diagnosis and Management of Skin and Soft Tissue Infections: 2014 Update by
the Infectious Diseases Society of America.” Clinical Infectious Diseases, June 18, 2014, ciu296. doi:10.1093/cid/ciu296.
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ROUTE

FORMULATION

TOPICAL
CREAM (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
TOPICAL
OINT. (G)
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BRAND

GENERIC

GENTAMICIN SULFATE
ANTIBIOTIC
BACITRACIN
BACITRACIN ZINC
BACITRACIN-POLYMYXIN
BACTROBAN
CENTANY
DOUBLE ANTIBIOTIC
DOUBLE ANTIBIOTIC
MUPIROCIN
TRIPLE ANTIBIOTIC

GENTAMICIN SULFATE
BACITRACIN ZINC
BACITRACIN
BACITRACIN ZINC
BACITRACIN/POLYMYXIN B SULFATE
MUPIROCIN
MUPIROCIN
BACITRACIN ZINC/POLYMYX B SULF
BACITRACIN/POLYMYXIN B SULFATE
MUPIROCIN
NEOMYCIN SU/BACITRAC ZN/POLY
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TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL

CREAM (G)
CREAM (G)
CREAM (G)
FOAM
FOAM
GEL (EA)
GEL (GRAM)
GEL (GRAM)
GEL (GRAM)
GEL (GRAM)
GEL (GRAM)
GEL (GRAM)
KIT
KIT
KIT
LOTION
LOTION
MED. SWAB
MED. SWAB
MED. SWAB
MED. SWAB
MED. SWAB
MED. SWAB
OINT PACK
OINT. (G)
OINT. (G)
OINT. (G)
OINT. (G)
PACKET
PACKET
PACKET
SOLUTION
SOLUTION
SOLUTION

ANTIBIOTIC PLUS
BACTROBAN
MUPIROCIN
CLINDAMYCIN PHOSPHATE
EVOCLIN
BENZAMYCINPAK
BENZAMYCIN
CLEOCIN T
CLINDAMYCIN PHOSPHATE
ERYGEL
ERYTHROMYCIN
ERYTHROMYCIN-BENZOYL PEROXIDE
CENTANY AT
CLINDACIN ETZ
CLINDACIN PAC
CLEOCIN T
CLINDAMYCIN PHOSPHATE
CLEOCIN T
CLINDACIN ETZ
CLINDACIN P
CLINDAMYCIN PHOSPHATE
ERY
ERYTHROMYCIN
TRIPLE ANTIBIOTIC
ALTABAX
GENTAMICIN SULFATE
TRIPLE ANTIBIOTIC EXTRA
TRIPLE ANTIBIOTIC PLUS
BACITRACIN
BACITRACIN ZINC
BACITRACIN-POLYMYXIN
CLEOCIN T
CLINDAMYCIN PHOSPHATE
ERYTHROMYCIN

NEOMYCIN SU/PLYMX B SU/PRAM
MUPIROCIN CALCIUM
MUPIROCIN CALCIUM
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
ERYTHROMYCIN/BENZOYL PEROXIDE
ERYTHROMYCIN/BENZOYL PEROXIDE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
ERYTHROMYCIN BASE/ETHANOL
ERYTHROMYCIN BASE/ETHANOL
ERYTHROMYCIN/BENZOYL PEROXIDE
MUPIROCIN
CLINDAMYCIN PHOS/SKIN CLNSR 19
CLINDAMYCIN PHOS/SKIN CLNSR 19
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
ERYTHROMYCIN BASE/ETHANOL
ERYTHROMYCIN BASE/ETHANOL
NEOMYCIN SU/BACITRAC ZN/POLY
RETAPAMULIN
GENTAMICIN SULFATE
NEOMYCN/BACI ZN/PMYX BS/PRAMOX
NEOMYCN/BACI ZN/PMYX BS/PRAMOX
BACITRACIN
BACITRACIN ZINC
BACITRACIN/POLYMYXIN B SULFATE
CLINDAMYCIN PHOSPHATE
CLINDAMYCIN PHOSPHATE
ERYTHROMYCIN BASE/ETHANOL

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
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A total of 77 citations were manually reviewed from the literature search. After further review, all 77 trials were excluded because of wrong study design
(observational), comparator (placebo), or outcome studied (non‐clinical).
Appendix 3: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to January Week 3 2016
1. bacitracin.mp. or exp Bacitracin/
1180
2. neomycin.mp. or exp Neomycin/
4622
3. erythromycin.mp. or exp Erythromycin/
18421
4. clindamycin.mp. or exp Clindamycin/ 5387
5. gentamicin.mp. or exp Gentamicins/ 11759
6. retapamulin.mp.
82
7. mupirocin.mp. or exp Mupirocin/
1149
8. polymyxin B.mp. or exp Polymyxin B/ 2379
9. chlorhexidine.mp. or exp Chlorhexidine/
5424
10. metronidazole.mp. or exp Metronidazole/ 8634
11. sulfacetamide.mp. or exp Sulfacetamide/ 137
12. sodium sulfacetamide.mp. 30
13. fusidic acid.mp. or exp Fusidic Acid/ 959
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 52632
15. Administration, topical.mp. or exp Administration, Topical/ 49078
16. 15 and 14 1719
17.limit 16 to (english language and humans and (clinical conference or 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 practice guideline or pragmatic clinical trial or randomized
controlled trial or systematic reviews) and last 3 years) 70
Ovid MEDLINE(R) without Revisions 1996 to January Week 3 2016
1. silver sulfadiazine.mp. or exp Silver Sulfadiazine/ 644 Advanced
2. silver nitrate.mp. or exp Silver Nitrate/ 2179 Advanced
3. 1 or 2/ 2795 Advanced
4. administration, topical.mp. or exp Administration, Topical/ 49126 Advanced
5. 3 and 4 /176 Advanced
6. limit 5 to (english language and humans and (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 practice guideline or pragmatic clinical trial or randomized controlled trial or
systematic reviews) and last 3 years) / 7
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Literature Scan: Topical Antiparasitics
Date of Review: March 2016

Date of Last Review: September 2013
Literature Search: August 2013-December 2015

Current Status of PDL Class:
See Appendix 1.
Conclusions:
• There is no new clinical evidence that can further inform PDL decisions for topical antiparasitics.
Recommendations:
• No further review or research needed. Review comparative drugs costs in the executive session.
Previous Conclusions:
• There is no new clinical evidence for efficacy or safety that disputes permethrin as first-line therapy for the treatment of lice.
• No further research or review needed at this time.
Previous Recommendations:
• Evaluate comparative costs in executive session.
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. A summary of the clinical trials is available in Appendix 2 with abstracts presented in Appendix 3. The Medline search
strategy used for this literature scan is available in Appendix 4, which includes dates, search terms and limits used. The OHSU Drug Effectiveness Review Project,
Agency for Healthcare Research and Quality (AHRQ), Cochrane Collection, 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 and recent evidence‐based 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.
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New Systematic Reviews:
A Cochrane review assessed prophylactic interventions of drug and non-drug treatments including topical antiparasitics for preventing the spread of infestation
in close contacts of people with scabies, but was unable to provide recommendations based on a lack of well-designed RCTs.1
New Guidelines:
The American Academy of Pediatrics issued a revised clinical report regarding treatment protocols and provided guidance for the management of children with
head lice in the school setting.2 Permethrin 1% or pyrethrins were considered as reasonable first choices for primary treatment of active infestations unless
evidence of community resistance proven.2 Benzyl alcohol 5% was a suggested option for children older than 6 months. Use of malathion 0.5% lotion was not
recommended in children younger than 6 years due to unestablished safety and effectiveness, however, the authors noted that the agent could be used for
children 2 years or older in areas with known resistance to permethrin or pyrethrins or for a patient with a failed response to permethrin or pyrethrins.2 Authors
identified the newer agents spinosad and topical ivermectin as potential options for treatment-resistant cases but noted limitations due to high cost.2 Specific
comparative efficacy and safety between the available agents were not elucidated in the guidance document.
2013 guidelines for the diagnosis and treatment of pediculosis capitis in children and adults were released by the University of Texas, School of Nursing, Family
Nurse Practitioner Program.3 Methods used to assess the strength of the evidence included expert consensus and a rating scheme based on the U.S. Preventive
Services Task Force [USPSTF] criteria of high, moderate, or low quality. The scheme for grading recommendations was based on the US Preventative Services
Task Force Ratings A (substantial benefit), B (moderate benefit), C (minimal benefit), D (no net benefit/harm), and I (inconclusive benefit).
Recommended topical pharmacologic regimens3:
• Permethrin 1% cream rinse, pyrethrin 0.33%, and piperonyl butoxide 4% all have well established safety profiles and are recommended as first line
treatment of patients 2 months and older unless regional resistance is documented (Evidence Moderate, Recommendation B).
• 0.5% malathion lotion has a favorable safety profile and is effective with low observed resistance; use is contraindicated in neonates and infants (Evidence
Moderate, Recommendation B).
• Ivermectin 0.5% topical lotion was FDA approved in February 2012 for treatment of head lice in patients greater than 6 months of age (Evidence Moderate,
Recommendation B)
• Spinosad 0.9% topical suspension was FDA approved in January 2011 for patients 4 years and older for effective and convenient treatment for head lice
(Evidence Low, Recommendation B).
• Benzyl alcohol 5% lotion is the first U.S. Food and Drug Administration (FDA)-approved, non-neurotoxic prescription product for treating head lice that is
shown to be safe and effective in patients 6 months and older (Evidence Low, Recommendation B).
Alternative topical pharmacologic regimens3:
• Lindane 1% shampoo should be reserved for patients for whom other lice treatments have failed and/or for persons who cannot tolerate other
pediculicides; use in infants and children is cautioned (Evidence Moderate, Recommendation C).
• Essential oils: There are no formal controlled clinical trials demonstrating efficacy, potential side effects or toxicity of eucalyptus, lavender and tea tree oil,
and therefore, they cannot be recommended as a treatment option (Evidence Low, Recommendation I).
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New FDA Drug Approvals:
None identified.
New Formulations/Indications:
The FDA modified the spinosad 0.9% suspension indication to include patients 6 months of age and older with head lice infestation.4
New FDA Safety Alerts:
None identified.
References:
1. FitzGerald D, Grainger RJ, and Reid A. Interventions for Preventing the Spread of Infestation in Close Contacts of People with Scabies. Cochrane Database
of Syst Rev. 2014 Feb 24;2:CD009943. doi:10.1002/14651858.CD009943.pub2.
2. Devore CD, Schutze GE, and the Council on School Health and Committee on Infectious Diseases. Head Lice. Pediatrics. 2015; 135(5): e1355–65.
doi:10.1542/peds.2015-0746.
3. Guidelines for the iagnosis and Treatment of Pediculosis Capitis (head Lice) in Children and Adults 2013. National Guideline Clearinghouse (NGC).
Available at https://www.guideline.gov/content.aspx?id=46429. Accessed December 14, 2015.
4. Natroba (spinosad topical suspension, 0.9%) [Prescribing Information]. Carmel, IN: ParaPRO LLC, December 2014.
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Appendix 1: Current Status on Preferred Drug List
ROUTE

FORMULATION

BRAND

GENERIC

PDL

TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL

SHAMPOO
SHAMPOO
LIQUID
LIQUID
CREAM (G)
CREAM (G)
KIT

LICE KILLING
LICE TREATMENT
PYRETHRIN LICE TREATMENT
LICE TREATMENT
ELIMITE
PERMETHRIN
LICE SOLUTION

PIPERONYL BUTOXIDE/PYRETHRINS
PIPERONYL BUTOXIDE/PYRETHRINS
PIPERONYL BUTOXIDE/PYRETHRINS
PERMETHRIN
PERMETHRIN
PERMETHRIN
PIP BUTOX/PYRETHRINS/PERMETH

Y
Y
Y
Y
Y
Y
Y

TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL
TOPICAL

LOTION
SHAMPOO
CREAM (G)
LOTION
LOTION
LOTION
LOTION
LOTION
SUSPENSION
SUSPENSION

LINDANE
LINDANE
EURAX
EURAX
MALATHION
OVIDE
ULESFIA
SKLICE
NATROBA
SPINOSAD

LINDANE
LINDANE
CROTAMITON
CROTAMITON
MALATHION
MALATHION
BENZYL ALCOHOL
IVERMECTIN
SPINOSAD
SPINOSAD

N
N
N
N
N
N
N
N
N
N
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Appendix 2: New Clinical Trials
A total of 22 citations were manually reviewed from the literature search. After further review, 21 trials were excluded because of wrong study design,
comparator, or outcome studied. The remaining trial is briefly described in the table below. The full abstract is included in Appendix 3.
Table: Description of Clinical Trials
Study
Comparison
Goldust et al.,
Topical ivermectin (TI)
2014, Iran
versus crotamiton cream
10% (CC)

Population
340 subjects (190 male, 150
female, ages 4-72).

Primary Outcome
Cure of scabies over 4-week
period.

TI (n = 170) and CC (n = 170)

Cure = absence of new
lesions and healing of old
Reinfestation = cure at 2
weeks but new lesion
development at end of 4
weeks
Treatment failure =
confirmed new lesions at 2week follow-up

Results
No significant difference between cure rate of
ivermectin vs. crotamiton cream 10% at 2
weeks: 64.7% vs. 41.2% respectively (P = 0.72).
Ivermectin cure rate was superior to crotamiton
cream 10% at 4 weeks: 82.3% vs. 64.7%
respectively (P = 0.043).
Allocation procedure not disclosed
Unexplained losses after first follow-up prior to
initial enrollment
Adverse effects
Irritation: 18% (TI) vs 12% (CC)

Appendix 3: Abstract of Clinical Trial
Topical ivermectin versus crotamiton cream 10% for the treatment of scabies. Goldust M; Rezaee E; Raghiafar R. International Journal of Dermatology.
53(7):904-8, 2014 Jul. UI: 24898622
Scabies, known colloquially as the 7-year itch, is a contagious skin infection that occurs among humans and other animals. The treatment of choice is still
controversial. The aim of this study was to compare the efficacy and safety of topical ivermectin vs. crotamiton cream 10% for the treatment of scabies. In total,
340 patients with scabies were enrolled, and randomized into two groups. The first group received 1% ivermectin applied topically to the affected skin. The dose
employed was 400 mug/kg, repeated once the following week, and the second group received crotamiton 10% cream and were told to apply this twice daily for
five consecutive days. Treatment was evaluated at intervals of two and four weeks, and if there was treatment failure at the 2-week follow-up, treatment was
repeated. Two applications of topical ivermectin provided a cure rate of 64.7% at the 2-week follow-up, which increased to 82.3% at the 4-week follow-up after
repeating the treatment. Treatment with single applications of crotamiton cream 10% was effective in 41.2% of patients at the 2-week follow-up, which
increased to 64.7% at the 4-week follow-up after this treatment was repeated. Ivermectin was quite safe in our cases. Two applications of ivermectin were as
effective as single applications of crotamiton 10% cream at the 2-week follow-up. After repeating the treatment, ivermectin was superior to crotamiton cream
10% at the 4-week follow-up.
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Appendix 4: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to November Week 3 2015
1 benzyl alcohol.mp. or exp Benzyl Alcohol/1235
2 ivermectin.mp. or exp Ivermectin/4296
3 lindane.mp. or exp Lindane/2105
4 malathion.mp. or exp Malathion/ 1579
5 permethrin.mp. or exp Permethrin/2119
6 piperonyl butoxide.mp. or exp Piperony lButoxide/614
7 pyrethrin.mp. or exp Pyrethrins/5381
8 spinosad.mp./517
9 crotamiton.mp./65
10 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9/ 15067
11 exp Administration, Topical/ or topical.mp.78881
12 10 and 11/ 936
13 limit 12 to (English language and humans and yr="2013 -Current"
and (clinic al trial, all 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))/22
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Drug Use Research & Management
Oregon State University College of Pharmacy

Abbreviated Drug Review

Drug Product
Viberzi® (eluxadoline) tablet (oral)
Indication not funded
Indications
 Irritable Bowel Syndrome with diarrhea (IBS‐D)
Dosage
 Adults: 100 mg orally twice daily with
 Dose Adjustment: 75 mg twice daily in patients without a gallbladder, are unable to tolerate 100 mg dose, are
food
receiving concomitant OATP1B1 inhibitors, or have mild or moderate hepatic impairment
Background
 IBS associated with recurrent painful abdominal distress with constipation, diarrhea, or both.
 Management typically consists of lifestyle and dietary modifications with or without adjunctive pharmacotherapy.
 Mu‐opioid receptor agonism/delta‐receptor antagonism thought to treat IBS‐D with limited effects on constipation
Efficacy
 Two phase 3 double‐blind, RCTs in IBS‐D patients
Composite Primary Endpoint:
 Both Studies demonstrated statistically significant difference in percent reduction
of the composite endpoint compared to placebo at 12 weeks:
 ≥30% improvement of worst abdominal pain score in past 24 hrs
o Study 1: 8% (95% CI, 2.6 to 13.5; p<0.01; n=1280)
compared to the baseline weekly average
o Study 2: 13% (95% CI, 7.5 to 19.2; p<0.001; n=1145)
 Reduction in the Bristol Stool Score (BSS) to <5
or the absence of a bowel movement if accompanied with ≥30%
improvement as detailed above
Safety
Common adverse reactions:
 Constipation and nausea (8% each); abdominal pain (7%).
 Nine cases of pancreatitis observed, which resolved with discontinuation.

Contraindication: History of biliary duct obstruction or sphincter of Oddi
disease.
Avoid use: History of pancreatitis, severe liver impairment, severe constipation,
or in patients who drink >3 alcoholic beverages per day.

Evidence Gaps/Limitations
No additional studies found to support evidence for use in the treatment of other Oregon Health Plan (OHP) funded conditions or co‐morbidities.
Recommendation
Restrict use for OHP‐funded conditions through Prior Authorization.
References
1. Viberzi (eluxadoline) [Prescribing Information]. Cincinnati, OH; Patheon Pharmaceuticals, Inc. May 2015.
2. FDA Center for Drug Evaluation and Research Summary Review. Available at:http://www.accessdata.fda.gov/drugsatfda_docs/nda/2015/206940Orig1s000SumR.pdf. Accessed
November 24, 2015.
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Abbreviated Drug Review

Drug Product
Addyi® (flibanserin) tablet (oral)
Indication not funded
Indication
 Hypoactive Sexual Desire Disorder (HSDD): to be used in premenopausal women with low sexual desire that causes marked distress or interpersonal difficulty
and is not due to a co‐existing medical or psychiatric condition, problems within the relationship, or the effects of a medication or other drug substance.
Dosage
 100 mg orally taken daily at bedtime
Background
Flibanserin is thought to balance neurotransmission and enhance sexual excitement through activating dopamine and norepinephrine receptors and mixed effect on
serotonin receptor activity (5‐HT1Aagonism/5‐HT2Aantagonism).
Efficacy
 Three 24‐week, randomized, double‐blind, placebo controlled
Two co‐primary endpoints assessed over a 28‐day period:
trials (n=2375)
 Number of satisfying sexual events days
 Subjects were pre‐menopausal women with HSDD for ≥6 months
 Changes in sexual desire score as recorded on a patient daily diary
 First 2 trials failed to show statistically significant difference in co‐
o Scale 0 (no desire) to 3 (strong desire); range 0‐84
primary sexual desire endpoint
Other endpoints assessed:
 First two trials met secondary endpoint goals for female sexual
 Sexual desire as measured through a female sexual function index (FSFI) score*
desire and distress related to desire
o Scale 1 (almost never/never) to 5 (almost always/always); range 1.2‐6.0
 Third trial used FSFI desire domain as the pre‐specified co‐primary
 Female Sexual Distress Scale‐Revised (FSDS‐R) score Question 13
endpoint which showed statistically significant improvement over
o Scale 0 (never) to 4 (always); range 0‐4
placebo: Treatment difference = 0.3 (95% CI, 0.2‐0.4; p<0.001)
*=secondary endpoint in first 2 trials; co‐primary endpoint in third trial
Safety
 Black‐box warning: avoid concomitant use of flibanserin and alcohol for increased the risk of severe hypotension and syncope.
 Contraindicated for use with strong or moderate CYP3A4 inhibitors and with hepatic impairment.
 Common Adverse Events (>10%): somnolence, dizziness, and nausea.
 Flibanserin distribution is limited through a Risk Evaluation and Mitigation Strategy (REMS) program.
Evidence Gaps/Limitations
No additional studies found to support evidence for use in the treatment of Oregon Health Plan (OHP) funded conditions or co‐morbidities.
Recommendation
Restrict use for OHP‐funded conditions through Prior Authorization.
References
1. Addyi (flibanserin) [Prescribing Information]. Raleigh, NC; Sprout Pharmaceuticals, Inc., September 2015.
2. FDA Center for Drug Evaluation and Research. Summary Review. Application Number: 022526Orig1s000. Available at:
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2015/022526Orig1s000SumRedt.pdf
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Abbreviated Drug Review

Drug Product
Saxenda® (liraglutide) inj solution (subcutaneous)
Indication not funded
Indications
 Chronic Weight Management: to be used as an adjunct to reduced‐calorie diet and increased physical activity for chronic wt. management in adults with
initial body mass index (BMI) of 30 kg/m2 or greater (obese) or 27 kg/m2 or greater (overweight) in the presence of at least one weight‐related comorbidity.
Dosage
 0.6 mg subcutaneously once daily for 1 week, then increased by 0.6 mg/day weekly until target dose 3 mg once daily.
Background
 Glucagon‐like peptide‐1 (GLP‐1) is an incretin hormone that amplifies nutrient‐induced insulin secretion, inhibits glucagon release, and slows gastric motility.
 Liraglutide is a GLP‐1 receptor agonist designed to promote weight loss primarily through appetite suppression.
 Victoza® = identical strength/formulation of liralglutide but is approved by FDA for Type 2 diabetes mellitus (T2DM) at target daily dose of 1.8 mg.
Efficacy
 Trial 1839: (n=3731): obese or overweight subjects with weight‐related comorbidity
 Three Phase 3 RCTs studied liraglutide 3 mg daily versus placebo
o % weight change:‐5.4% (95% CI, ‐5.8 to ‐4.95; p<0.0001)
in approximately 4800 patients over 56 weeks.
o 5% weight loss: OR 4.80 (95% CI, 4.12 to 5.60; p<0.0001)
 Primary endpoints :
o 10% body weight: OR 4.34 (95% CI, 3.54 to 5.32; p<0.0001)
o % change from baseline body weight (BW)
 Trial 1922 (n=846): Obese or overweight subjects with T2DM
o % weight change: ‐4.0% (95% CI, ‐4.8 to ‐3.1; p<0.0001)
o proportion subjects losing at least 5% baseline BW
o 5% weight loss: OR 6.8 (95% CI, 4.3 to 10.7; p<0.0001)
o proportion subjects losing at least 10% baseline BW*
o 10% weight loss: OR 7.1 (95% CI, 3.5 to 14.5; p<0.0001)
o maintenance of weight loss (minimum 5%) achieved
 Trial 1923 (n=422): obese or overweight subjects with 1 weight‐related comorbidity
after a 4‐12 week run‐in using a low calorie diet**
o % weight change: ‐6.1% (95% CI, ‐7.5 to ‐4.6; p<0.0001)
o 5% weight loss: OR 3.9 (95% CI, 2.4 to 6.1; p<0.0001)
* = trial 1839 and 1922 only
o Maintained 5% BW loss: OR 4.8 (95% CI, 3.0 to 7.7; p<0.0001)
Safety
Back Box Warning: Thyroid C‐cell tumors in rats and mice.
Caution in patients with thyroid C‐cell tumors; acute pancreatitis; acute gallbladder disease; serious
Contraindications: History of medullary thyroid carcinoma; hypoglycemia; renal impairment; suicidal behavior/ideation.
Multiple Endocrine Neoplasia syndrome type 2; pregnancy.
Common AEs: Nausea 40%, vomiting 15%; 6.4% req’d discontinuation of therapy due to GI issues
Evidence Gaps/Limitations
As with most weight loss drugs, there are no long‐term cardiovascular and mortality outcomes. The drug should impact A1C outcomes related to T2DM by nature of
the drug’s mechanism of action; however, the Victoza® formulation has FDA approval for that indication.
Recommendation
Restrict use for OHP‐funded conditions through Prior Authorization. Use Victoza® for management of T2DM.
References
1. Saxenda (liraglutide) [Prescribing Information]. Plainsboro, NJ;Novo Nordisk Inc., January 2015.
2. FDA Center for Drug Evaluation and Research Summary Review. Available at:http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/206321Orig1s000SumR.pdf. Accessed November 24, 2015.
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Drug Product
Finacea® (azelaic acid) Foam 15% (topical)
Indication not funded
Indications
 Topical treatment of inflammatory papules and pustules associated with mild to moderate rosacea
Dosage
 Adults: Apply thin layer twice daily to the entire facial area
 Used continuously over 12 weeks
Background
 Rosacea is a common chronic dermatologic disorder characterized by erythematic inflammatory papules and pustules on the facial area
 Effective management includes topical, oral, and/or phototherapy depending on disease severity and adherence to treatment method
 Topical azelaic acid (AzA) is a plant‐derived agent thought to modulate the inflammatory response in human keratinocytes through several signaling pathways
Efficacy
 Two double‐blind, RCTs of 1362 adult patients with papulopustular rosacea
Endpoints:
 Both Studies demonstrated statistically significant difference in the Investigator's Global
Assessment (IGA) score compared to vehicle control at 12 weeks:
1) Therapeutic success rate defined as at least a 2‐step
Study 1 (n=401)
improvement from baseline on a 5‐point IGA scale (clear,
 IGA success rate 43.4% (AzA) vs. 32.5% (vehicle); p=0.017
minimal, mild, moderate, or severe) resulting in score of
 mean inflammatory lesion count (ILC) change: ‐3.9 (‐13.4 AzA vs ‐9.5 vehicle; p<0.001)
“clear” or “minimal”
Study 2 (n=961)
 IGA success rate 32.0% (AzA) vs. 23.5% (vehicle); odds ratio 1.6; 95% CI 1.2‐2.2, p<0.001
2) Nominal change in inflammatory lesion count from
 mean inflammatory lesion count (ILC) change: ‐2.7 (95% CI ‐3.8 to ‐1.6, p<0.001)
baseline to end of treatment
Safety
Common adverse reactions: Application site: pain (burning, stinging,
paraesthesia, tenderness) 6.2%, pruritis (2.5%)

Contraindications: None
Precautions: Hypersensitivity, rash and worsening of asthma reported from
postmarketing experience of azelaic acid‐containing formulations.

Evidence Gaps/Limitations
No additional studies found to support evidence for use in the treatment of other Oregon Health Plan (OHP) funded conditions or co‐morbidities.
Recommendation
Restrict use for OHP‐funded conditions through Prior Authorization.
References
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