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Oregon Drug Use Review / Pharmacy & Therapeutics Committee

Thursday, June 28, 2012 1:00-4:00 PM
Hewlett-Packard Building
4070 27th Ct SE
Salem, OR 97302
MEETING AGENDA

NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to
coverage, PDL composition, or 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.

|I. CALL TO ORDER
a. Roll Call and Introductions
b. Conflict of Interest Declaration
c. Approval of Agenda and Minutes

Il. OLD BUSINESS
a. Dificid® (fidaxomicin)*
1. Infectious Disease Consult
2. Public Comment
b. New Drug Evaluation*
1. Kalydeco® (ivacaftor)
2. Public comment

IIl. NEW BUSINESS

a. ESA Class Update and New Drug Review*
1. Omontys® (peginesatide)
2. Public comment
b. Nitrates Abbreviated Class review and New Drug Evaluation*
1. Rectiv® (nitroglycerin ointment 0.4%)
2. Public Comment
c. Targeted Immune Modulators Drug Class Review*
1. TIMS Executive Summary
2. DERP P&T Committee Brief
3. Public Comment
d. New Drug Review*
1. Ferriprox® (Deferiprone)
2. Public Comment

V. EXECUTIVE SESSION
VI. RECONVENE for PUBLIC RECOMMENDATIONS

VII. ADJOURN

B. Origer (Chair)
R. Citron (OSU)
B. Origer (Chair)

M. Herink (OSU)

K. Sentena (OSU)

K. Ketchum (OSU)

B. Liang (OSU)

M. Herink (OSU)

S. Willard (OSU)

*Agenda items will be discussed by Committee members for the purpose of making
recommendations to the Oregon Health Plan for adoption into Oregon Administrative

Rules 410-121-0030 & 410-121-0040 as required by 414.325(9)



Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, May 31, 2012 1:00-4:00 PM
Clackamas Community Training Center
29353 SW Town Center Loop East
Wilsonville, OR 97070

MEETING MINUTES

Members Present: Andris Antoniskis, MD; Tracy Klein, PhD, FNP; Phillip Levine, PhD; Meena Mital, MD;
William Origer, MD; David Pass, MD; Stacy Ramirez, PharmD; James Slater, PharmD; Cathy Zehrung,
RPh;

Staff Present: Bing-Bing Liang, PharmD; Roger Citron, RPh; Megan Herink, PharmD, BCPS; Kathy
Ketchum, RPh, MPA: HA; Ted Williams, PharmD; Valerie Smith, Richard Holsapple, RPh; Ralph Magrish,
MPA

Staff Present by Phone: Kathy Sentena, PharmD

Audience: Barry Benson (Merck); Nathan Wood, MD (Merck); Shane Hall (Purdue); Venus Holder (Eli
Lilly); John Brokers (Eli Lilly); Deron Grothe (Teva); Greg Marchak (GSK); Joanna Turbeville (GSK);
Bruce Smith (GSK); Rob Pearson; Chris Adams (Lundbeck); Reenie Traether (Lundbeck); Cheryl
Fletcher (Abbott); Deborah Griffs (Abbott); Jeana Colabianchi (Sunovion); David Barba (Forest); Kathy
Kirk (OPMC); Richard Kosesan; Tzeli Triantafillou; Anne Marie Licos (Medimmune); Barbara Felt; Mike
Willett (Pfizer); Dr. Robert Mendelson (FAAP); Dr. William Lavia (FAAP)

NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to
coverage, PDL composition, or 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.

I. CALL TO ORDER
a. The meeting was called to order at approximately 1pm.
b. Conflict of interest declarations were reviewed and no new conflicts were reported.
c. The April 26, 2012 meeting minutes were reviewed.

ACTION: Approved as is.

II. DUR ACTIVITIES
a. Mr. Magrish reported that DMAP will post an Invitation to Bid (ITB) for a generic preferred
drug list will be posted soon as a result of a budget note from the special 2012 Legislative
Session.
b. Mr. Holsapple presented the ProDUR report.
c. Dr. Williams presented the RetroDUR report and recommended doing some housekeeping to
the report and cleaning up some outdated pieces.

*ACTION: Recommendations approved.
d. Mr. Citron presented the Quarterly Utilization Reports.
e. Ms. Ketchum presented the ICS/LABA Policy Evaluation recommending continuing PA
requirements for ICS/LABA combinations, consider loosening electronic criteria to require only a
diagnosis of COPD or prior anti-cholinergic inhaler use, implement RetroDUR education lettering
on LABA monotherapy in the absence of COPD indicators, further study to evaluate patient
outcomes after encountering a PA for ICS/LABA, and further study of patients without a
diagnosis.



*ACTION: Recommendations approved
f. Dr. Sentena presented the Oregon State Drug Review on the current findings in the off-label
use of Atypical Antipsychotics.

[ll. HOUSEKEEPING
a. Mr. Citron recommended removing the Ondansetron quantity limit.
*ACTION: The Committee approved recommendation after executive session.

V. OLD BUSINESS
a. Dr. Sentena presented Synagis Drug Use Evaluation recommending requiring prior

authorization for use of palivizumab in compliance with AAP recommendations and limiting
payment to pharmacy providers to eliminate the possibility of duplicate payment between
pharmacy and medical providers. Dr. Mendleson presented public comment. Bill Lavia from
Medimmune presented public comment.

*ACTION: All in favor with additional recommendation of requiring at least 10 tests in a week to determine

season onset/offset.

V. NEW BUSINESS

a. Dr. Sentena presented Asthma Controller Class Update recommending removing Aerobid
due to no rebateable product availability, verify SRA on Pulmicort,remove if not contracted
and grandfather current clients, and update PA criteria. Barbara Felt with GlaxoSmithKline
presented public comment.

*ACTION: The Committee approved recommendation after executive session.

b. Dr. Herink presented Seizure Medication Class Update and New Drug Reviews
recommending adding clobazam to the oral anticonvulsant class on the PDL with PA for
diagnosis verification, make ezogabine second line non-preferred oral anticonvulsant to
ensure appropriate use and continue to prefer generic alternatives when appropriate. Barbara
Felt with GlaxoSmithKline presented public comment.

*ACTION: The Committee approved recommendation after executive session.

c. Ms. Ketchum presented Topical Antiparasite Class Update and New Drug Reviews
recommending spinosad 0.9% topical suspension and ivermectin 0.5% lotion non-preferred due to
insufficient evidence of effectiveness or safety relative to permethrin.

*ACTION: The Committee approved recommendation after executive session.

d. Dr. Liang presented Other Lipid Lowering Agents Abbreviated Class Review recommending
adding Other Lipid Lowering Agents to the PDL and include cholestyramine as the preferred bile acid
sequestrant, include gemfibrozil, fenofibrate tablets, fenofibric acid tablets and Triplix pending
supplemental rebate contract negotiations, make Niaspan and Niacor preferred, make ezetimibe and
Lovaza non-preferred. Rob Pearson with GlaxoSmithKline presented public comment. Deborah Griffis
with Abbott presented public comment. Robert Shipiro with OHSU submitted written public comment.
Nancy Curosh, MD submitted written public comment.

*ACTION: All in favor with deferment of fish oil action pending review of evidence for other indications.

VI. HERC COVERAGE GUIDANCE
a. Dr. Livingston and Dr. Alison Little presented guidelines on Low Back Pain. John Brokars with
Eli Lilly presented public comment. The Committee recommended specifying acute versus
chronic back pain, a requirement of documentation of improved functionality for coverage,
requirement of initial risk assessment and that a caveat be included for the herbal
recommendations that they are not regulated by the FDA.

VII. The meeting adjourned at approximately 4:50 pm.



May 18", 2012

Megan Herink, OSU College of Pharmacy
Oregon Health Authority
Pharmacy and Therapeutics Committee

Ms. Herink,

Thank you for the opportunity to comment on proposed coverage policies for drugs for Clostridium
difficile infection (CDI) for the Oregon Health Plan.

First-line treatment of CDI with metronidazole is a reasonable recommendation. Metronidazole is
efficacious, and an appropriate recommendation for anyone whose disease is not severe enough to
require hospital admission. Although no universally-accepted standard exists to define severity of
disease, | consider the necessity of a hospital admission to define a severe case of CDI. In severe cases,
vancomycin is preferred as first-line treatment, due to its favorable colonic intraluminal
pharmacokinetic properties compared with metronidazole.

In the outpatient setting, metronidazole is a cost-effective treatment option, as vancomycin oral
capsules are quite expensive despite the recent availability of a generic alternative, and the IV solution
can be hard to locate from outpatient pharmacies. | routinely use oral metronidazole as first-line
therapy for all non-severe patients and utilize it again for the first relapse. In regards to the committee’s
concern on the risk of metronidazole resistance of C. difficile, | do not feel that the rare anecdotal
reports are sufficient to deter its routine clinical use.

Likewise, | am not convinced that the emergence of vancomycin-resistant bacteria, whether
vancomycin-resistant E. faecium or vancomycin-intermediate S. aureus, has been shown to present a
large-enough risk to preclude routine use of vancomycin treatment of CDI in hospitalized patients,
except perhaps in repeated or prolonged use in certain situations (eg liver transplant). Moreover, oral
vancomycin is generally not absorbed systematically, so systemic toxicity risk is vanishingly small.
Relapse, not resistant bacteria, is the main concern when treating CDI. It is not uncommon for
practitioners to confuse relapse or recurrence of disease with antimicrobial resistance.

The evidence does not support a clinical advantage of fidaxomicin over currently approved agents, and it
is significantly more expensive. Although studies demonstrated a lower rate of recurrence with use
compared to vancomycin, when looking specifically at the cohort of patients on concomitant antibiotics,
rates were not as substantial. Many patients in clinical practice are commonly on other antibiotics. In
clinical practice, step-wise therapy for non-severe disease commonly starts with metronidazole for initial
treatment and first relapse, then vancomycin, then a taper or addition of rifampin before fidaxomicin is
considered.

Sincerely,

James E. Leggett, MD



Assistant Director, Medical Education (Infectious Disease), Providence Portland Medical Center

Associate Professor, Internal Medicine, Oregon Health and Sciences University



Goal(s):
» To optimize appropriate treatment of Clostridium difficile associated diarrhea
Length of Authorization: 10 days

Preferred Alternatives: Listed at: http://www.oregon.gov/DHS/healthplan/tools_prov/pdl.shtml
Requires PA: fidaxomicin (Dificid®).

Approval Criteria

1. What is the diagnosis? Record ICD-9 code

2. Does the patient have a diagnosis of Yes: Go to #3. No: Pass to RPH; Deny (medical
Clostridium Difficile Associated Diarrhea appropriateness)

(CDAD)? (ICD-9 008.45)?

3. Will the prescriber consider a change to a Yes: Inform Provider of No: Go to #4

preferred antibiotic? covered alternatives in

Message: class.

* Preferred products are evidence-based http://www.oregon.gov/DH

reviewed for comparative effectiveness S/healthplan/tools_prov/dl.

and safety by the Pharmacy and Therapeutics shtml

Committee.

4. Does the patient have a documented trial of Yes: Go to #5. No: Pass to RPH; Deny (medical
appropriate therapy with vancomycin or appropriateness)

metronidazole for a first recurrence or

contraindication to therapy?

5. Does the patient have severe, complicated Yes: Pass to RPH; Deny No: Approve for up to 10 days
CDAD (life-threatening or fulminant infection or (medical appropriateness)

toxic megacolon)?

P&T Board Action: 4-25-2012
Revision(s):
Initiated:


http://www.oregon.gov/DHS/healthplan/tools_prov/dl.shtml�
http://www.oregon.gov/DHS/healthplan/tools_prov/dl.shtml�
http://www.oregon.gov/DHS/healthplan/tools_prov/dl.shtml�
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Appendix 3: Suggested PA Criteria

Erythropoiesis Stimulating Agents (ESAs)

Goals:

Cover ESAs according to OHP guidelines and current medical literature.

Cover preferred products when feasible
Initiative: ESA

Requires PA: All ESAs require PA for clinical appropriateness
Length of Authorization : 8 weeks initially; then up to 1 year with 34 day limit per Rx

Approval Criteria

1. What diagnosis is being treated?

recode ICD9 code:

2. Is the diagnosis covered by OHP?

Yes: Go to #3

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

renal failure or chemotherapy?

3. Is this continuation therapy? Yes: Goto #12 No: Go to #4
4. Is product requested preferred? Yes: Go to #6 No: Go to #5
Yes: Inform
. . provider of
5. Will provider change to a preferred . - No: Go to #6
product?
products and go
to #6
6. Is the diagnosis anemia due to chronic Yes: Go to #7 No: Go to #8

7. I1s Hb < 10g/dl or Hct < 30%
AND
Transferrin saturation >20% and/or

Yes: Approve for
8 weeks with
additional
approval based

No: Pass to RPh; Deny
(Not Medically

ferritin >100ng/ml? upon adequate Appropriate)
response.
8. Is the diagnosis anemia due to HIV? | Yes: Go to #9 No: Go to #10

9. Is the Hb < 10g/dL or Hct < 30% AND
Transferrin saturation > 20% AND
Endogenous erythropoietin < 500 iu/L
AND

If on Zidovudine is dose <
4200mg/week?

Yes: Approve for
length of Rx or 1
year, whichever is
less.

No: Pass to RPh; Deny
(Not Medically
Appropriate)

P&T/DUR Action: 6/28/2012(KK); 9/16/2010 (DO)
Revision:
Initiated: 1/1/11

39




Appendix 3: Suggested PA Criteria

10. Is the diagnosis anemia due to
ribavirin treatment?

Yes: Go to #11

No: Pass to RPh; Deny
(Not Medically
Appropriate)

11. Is the Hb < 10g/dL or Hct < 30%
AND

Is the transferrin saturation >20%
and/or ferritin >100ng/ml

AND

Has the dose of ribavirin been reduced
by 200mg/day and anemia persisted > 2
weeks?

Yes: Approve up
to the length of
ribavirin
treatment.

No: Pass to RPh; Deny
(Not Medically
Appropriate)

#12. Has patient responded to initial
therapy?

Yes, approve for
length of
prescription or 1
year, whichever is
less.

No: Pass to RPh; Deny
(Not Medically
Appropriate)

P&T/DUR Action: 6/28/2012(KK); 9/16/2010 (DO)

Revision:
Initiated: 1/1/11
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Final Update 3 Report
Executive Summary Drug Effectiveness Review Project

INTRODUCTION

Targeted immune modulators, commonly referred to as biological response modifiers or simply
biologics, are a relatively new category of medications used in the treatment of certain types of
immunologic and inflammatory diseases, including rheumatoid arthritis, juvenile idiopathic
arthritis, ankylosing spondylitis, psoriatic arthritis, plaque psoriasis, Crohn’s disease, and
ulcerative colitis. The US Food and Drug Administration approved the first of the biologics
(infliximab) in 1998 and approved 12 additional agents since that time for treating various
rheumatic conditions, inflammatory bowel diseases, and plaque psoriasis: etanercept (1998),
anakinra (2001), adalimumab (2002), alefacept (2003), efalizumab (2003), abatacept (2005),
rituximab (2006), natalizumab (2008), certolizumab pegol (2008), golimumab (2009),
ustekinumab (2009), and tocilizumab (2010).

Scope and Key Questions

The purpose of this review is to help policymakers and clinicians make informed choices about
the use of targeted immune modulators. Included drugs are shown in Table 1.

Table 1. Included interventions

Generic Trade name Mechanism
name Manufacturer of action Indication Dosage and administration approved by the FDA
Intravenous infusion dosed according to body weight
(<60 kg = 500 mg; 60-100 kg = 750 mg; >100 kg = 1000
mg); dose repeated at 2 weeks and 4 weeks after initial
dose, and every 4 weeks thereafter.
Following single intravenous loading dose according to
body weight specified above, the first 125 mg
Rheurnatoid subcutaneous injection within 1 day, followed by 125 mg
arthritis once weeKkly.
Patients unable to receive an infusion may initiate weekly
subcutaneous injections without an intravenous loading
dose.
Orencia® Patients transitioning from intravenous therapy to
Abatacept Bristol Myers CTLA 4-Ig subcutaneous administration should administer the first
Squibb subcutaneous dose instead of next scheduled
intravenous dose.
Juvenile
rheumatoid
arthritis® (6  See Canadian product label
years and
older)
Juvenile
idiopathic 10 mg/kg for patients <75 kg; adults schedule for
arthritis (6 patients >75kg (maximum dose 1000 mg) on weeks 0, 2,
years and and 4 and then every 4 weeks thereafter.
older)
Rheumatoid 40 mg every other week as subcutaneous injection; may
o arthritis increase to 40 mg weekly for adalimumab monotherapy.
. Humira TNF Psoriatic
Adalimumab  pp ot Inhibitor ~ arthritis, -
. 40 mg every other week as subcutaneous injection.
ankylosing
spondylitis

Targeted immune modulators 5 4 2 of 14
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Generic Trade name Mechanism
name Manufacturer of action Indication Dosage and administration approved by the FDA
Juvenile
frlt%?i?itshblcz 4 \1N 5e glg (33 Ibs) to < 30 kg (66 Ibs): 20 mg every other
;er:r:); > 30 kg (66 Ibs): 40 mg every other week.
older)
Initial subcutaneous dose (Day 1) 160 mg (four 40 mg
Crohn’s injections in 1 day or two 40 mg injections daily for 2
disease consecutive days), followed by 80 mg 2 weeks later (Day
15). Two weeks later (Day 29) begin a maintenance
dose of 40 mg every other week.
Plaque 80 mg initial subcutaneous dose followed by 40 mg
psoriasis every other week starting 1 week after initial dose.
15 mg given once weekly as an intramuscular injection.
Treatment should be continued for 12 weeks; re-
Alefacept Amevive® CD2 Plaque treatment with an additional 12 week course may be
Astellas antagonist psoriasis initiated provided that CD4+ T lymphocytes counts are
>250 cells/pL and a 12-week interval has passed since
the end of the initial treatment cycle.
Kineret® IL-1 Rheurmatoid 100 mg daily as subcutaneous injection; dose should be
Anakinra Biovitrum/ receptor s decreased to 100 mg every other day in renal
. arthritis ; -
Amgen antagonist insufficiency.
400 mg subcutaneous injection initially and at weeks 2
Rheumatoid and 4, followed by 200 mg every other week; for
Certolizumab Cimzia® TNF arthritis main.tenance dosing, 400 mg every 4 weeks can be
- considered.
pegol UCB, Inc Inhibitor 200 —
Crohn’s mg subcutaneous injection initially and at weeks 2
di b and 4. If response occurs 400 mg subcutaneously every
isease
4 weeks.
Rheumatoid
arthritis,
gftﬁ':ii‘itslf 50 mg once weekly as subcutaneous injection.
Enbrel® ankylosing
Amgen TNF spondylitis
Etanercept Pfizer Inhibitor Juvenile
Immunex idiopathic 0.8 mg/kg weekly (maximum 50 mg weekly), given as 1 or
arthritis (2- 2 subcutaneous injections.
17 years)®
Plaque 50 mg given twice weekly as a subcutaneous injection for
psoriasis 3 months, followed by 50 mg weekly.
Rheumatoid 50 mg subcutaneous injection once a month in
. ® arthritis combination with methotrexate.
Golimumab Js'r:po”r'] TNF Psoriatic
olimuma B?otsesé:i Inhibitor arthritis, 50 mg subcutaneous injection once a month with or
ankylosing without methotrexate or other DMARDs.®
spondylitis
Adult: 3 mg/kg intravenous induction at 0, 2, and 6
Rheumatoid weeks with methotrexate followed by maintenance every
arthritis 8 weeks thereafter; may increase to maximum of 10
. ® mg/kg or treating as often as every 4 weeks.
Remicade™ 1\ 5 mg/kg int infusion at 0, 2, and 6 week
Infliximab Janssen e mg/kg intravenous infusion at 0, 2, and 6 weeks _
Biotech nhibitor ’ followed by maintenance every 8 weeks thereafter; may
Crohn’s increase to 10 mg/kg.
disease Pediatric *%: 5 mg/kg intravenous induction at 0, 2, and 6

weeks followed by maintenance every 8 weeks
thereafter.
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Generic Trade name Mechanism
name Manufacturer of action Indication Dosage and administration approved by the FDA
Psoriatic 5 mg/kg intravenous induction at 0, 2, and 6 weeks
I followed by maintenance every 8 weeks thereafter, with
arthritis .
or without methotrexate.
Ankylosing 5 mg/kg intravenous induction at 0, 2, and 6 weeks
spondylitis followed by maintenance every 6 weeks thereafter.
5 mg/kg intravenous induction regimen at 0, 2, and 6
. weeks followed by a maintenance regimen of 5 mg/kg
Active
Ulcerative every 8_ v:/eeks ther_eafter. . . .
colitis Pediatric: 5 mg/kg intravenous induction regimen at 0, 2,
and 6 weeks followed by maintenace regimen of 5 mg/kg
every 8 weeks.
Plaque 5 mg/kg intravenous induction regimen at 0, 2, and 6
que weeks followed by a maintenance regimen of 5 mg/kg
psoriasis
every 8 weeks thereafter.
® Anti-alpha-4 ,
Natalizumab Tysabn integrin Qrohn Sb 300 mg intravenous infusion every 4 weeks.
Biogen-ldec subunit disease
Rituxan® Two 1000 mg intravenous infusion on days 1 and 15 in
Rituximab Genentech Anti-CD 20a Rheumatoid combination with methotrexate. Subsequent courses
Hoffman-La arthritis administered every 24 weeks or based on clinical
Roche” evaluation but not sooner than every 16 weeks.
Start dose 4 mg/kg, increase up to 8 mg/kg given every 4
Rheumatoid weeks with or without DMARD. Increase to 8 mg/kg
arthritis based on clinical response. Dose exceeding 800 mg/
o IL-6 infusion not recommended.
Tocilizumab Actemra receptor .Syste'mic
Genentech monoclonal  juvenile ) ) . ) .
antibody idiopathic Body weight <30 kg: 12 mg/kg intravenous infusion every
arthritis” (2 é(\)l‘(/jee\t(vz'i ht 230 kg: 8 mg/kg every 2 weeks
years and y weight = g g/kg y )
older)
Body weight <100 kg (220 Ibs), recommended dose 45 mg
® IL-12 and initially and 4 weeks later, followed by 45 mg every 12
Stelara S
. IL-23 Plaque weeks by subcutaneous injection
Ustekinumab Janssen lonal . Bod iaht >100 ka (220 d ded d
Biotech monoclonal  psoriasis ody weig t g( pounds), recommended dose
antibody 90 mg initially and 4 weeks later, followed by 90 mg every

12 weeks.

Abbreviations: AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drug; FDA, US Food and Drug
Administration; JIA, juvenile idiopathic arthritis; PsA, psoriatic arthritis; RA, rheumatoid arthritis; UC, ulcerative colitis.

@ Approved only in Canada
® Not approved in Canada

°In Canada, pediatric: 4-17 years

4 Not approved in combination with methotrexate in Canada

¢ Not approved in combination with methotrexate/other DMARDSs in Canada
"In United States., pediatric: 6-17 years
9In Canada, pediatric: 29 years

" Manufacturer in Canada

Note: Table 1 provides manufacturer and approved indications in the United States and Canada and dosage and
administration information in the United States relative to indications covered in this report. Readers should refer to
the Health Canada product monograph of individual drug products for dosing information for Canada.

Targeted immune modulators
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The participating organizations of the Drug Effectiveness Review Project approved the
following key questions to guide the review for this report:

1. How do included drugs compare in their efficacy and long-term effectiveness for
alleviating symptoms and stabilizing the disease in patients with theumatoid arthritis,
juvenile idiopathic arthritis, ankylosing spondylitis, psoriatic arthritis, Crohn’s disease,
ulcerative colitis, and plaque psoriasis?

2. What are the comparative incidence and severity of harms associated with the use of
these drugs?

3. Do the included drugs differ in effectiveness or harms in the following subgroups:
¢ Different genders or different racial, age, or socioeconomic groups?
e Patients with comorbidities?
e Patients taking other commonly prescribed drugs?
e Patients with early aggressive compared with persistent rheumatoid arthritis?

METHODS

For Update 3 we searched PubMed, EMBASE, CINAHL, Centre for Reviews and
Dissemination, The Cochrane Library, and International Pharmaceutical Abstracts from 2009
(January) to 2011 (October) using included drugs, indications, and study designs as search terms.
We attempted to identify additional studies through hand searches of reference lists of included
studies and reviews. In addition, we searched the US Food and Drug Administration Center for
Drug Evaluation and Research website for medical and statistical reviews of individual drug
products. Finally, we requested dossiers of published and unpublished information from the
relevant pharmaceutical companies for this review. All received dossiers were screened for
studies or data not found through other searches.

We assessed the internal validity (quality) of all studies using predefined criteria based on
study design (see www.ohsu.edu/drugeffectiveness). We also determined the quality of studies to
be good, fair, or poor based on predefined criteria. Trials that had a fatal flaw were rated poor
quality; trials that met all criteria were rated good quality; the remainder were rated fair quality.

RESULTS
Overview

For Update 3, literature searches identified 1589 citations. We received dossiers from five
pharmaceutical manufacturers: Abbot, Amgen, Centocor Ortho Biotech, Genentech, and UCB
Inc. By applying the eligibility and exclusion criteria to titles and abstracts of all identified
citations, we obtained full-text copies of 436 citations. After re-applying the criteria for
inclusion, we ultimately included 78 new publications, representing 68 unique studies.
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Key Question 1. Efficacy and Effectiveness
Rheumatoid Arthritis

The following drugs are currently approved by the US Food and Drug Administration for the
treatment of rheumatoid arthritis: abatacept, adalimumab, anakinra, certolizumab pegol,
etanercept, golimumab, infliximab, rituximab, and tocilizumab.

We included 16 trials, 21 systematic reviews and meta-analyses, and seven observational
studies. Only one randomized controlled trial was a double-blinded head-to-head trial. One study
was characterized as an effectiveness trial. Most of the included efficacy studies were conducted
in narrowly defined populations and/or were limited to less than 1 year of follow-up.

The only double-blinded head-to-head trial that we found on the comparative efficacy of
targeted immune modulators was a fair randomized controlled trial that compared abatacept with
infliximab in patients with inadequate response to methotrexate. At 6 months, no differences in
efficacy were apparent between patients treated with abatacept or infliximab. The strength of
evidence is moderate. After 1 year, however, abatacept was statistically significantly more
efficacious on most outcome measures than infliximab (American College of Rheumatology 20
response 72.4 compared with 55.8%; P<0.001; American College of Rheumatology 50 response
45.5 compared with 36.4%; P<0.001). It has to be noted though, that infliximab was
administered at a fixed dose throughout the entire study. Infliximab efficacy trials have shown
that up to 30% of patients require dose increases.

Other direct comparisons of targeted immune modulators for the treatment of rheumatoid
arthritis were limited to one small randomized controlled trial and multiple nonrandomized or
observational studies rendering evidence of low strength. These studies indicated no differences
in efficacy between adalimumab and etanercept but greater response rates for adalimumab and
etanercept compared with infliximab.

Overall, seven studies indicated that etanercept is more efficacious than infliximab.

The only study with a randomized allocation of patients, however, was a fair, small (n=32) open-
label trial. Results indicated greater response rates in patients treated with etanercept than with
infliximab (74.4% compared with 60% after 54 weeks; P=NR). Six head-to-head observational
studies and one nonrandomized trial also reported similar findings of greater efficacy of
etanercept than infliximab. The strength of evidence was moderate.

Two prospective cohort studies based on Dutch and a Danish registries reported greater
efficacy with adalimumab than infliximab. In the Danish (n=1452), 35% of patients treated with
adalimumab achieved a LUNDEX-corrected American College of Rheumatology 50 response at
12 months, compared with 25% of patients on infliximab (P< 0.001). The strength of evidence
was low.

Indirect comparisons of placebo-controlled randomized controlled trials suggest that
etanercept is statistically significantly more efficacious than abatacept, anakinra, infliximab, and
tocilizumab (range of relative risks from 2.31 to 3.30). No statistically significant differences in
efficacy could be detected among adalimumab, anakinra, infliximab, and tocilizumab. The
strength of evidence was low, except for the comparison of etanercept with infliximab for which
the strength of evidence was moderate.

Data were too heterogeneous to conduct indirect comparisons of certolizumab pegol,
golimumab, and rituximab with other targeted immune modulators.
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Good to fair evidence was found from meta-analyses and large randomized controlled
trials that abatacept, adalimumab, anakinra, certolizumab pegol, etanercept, golimumab,
infliximab, rituximab, and tocilizumab are statistically significantly more efficacious than
placebo for the treatment of rheumatoid arthritis. Treatment effects were large and consistent
across studies.

Juvenile Idiopathic Arthritis

Currently abatacept, adalimumab, etanercept, and tocilizumab are approved by the US Food and
Drug Administration for the treatment of juvenile idiopathic arthritis.

No evidence on the comparative effectiveness of targeted immune modulators for the
treatment of juvenile idiopathic arthritis exists. Five randomized controlled trials provided fair
evidence that abatacept, adalimumab, etanercept, infliximab, and tocilizumab are more
efficacious than placebo for the treatment of juvenile idiopathic arthritis. Except for the
infliximab trial, however, the highly selected study populations were likely to compromise the
external validity of these studies. Some of these studies did not meet our formal eligibility
criteria. Because these studies are the only available randomized controlled evidence on some
drugs, we are still presenting main findings.

Ankylosing Spondylitis

The following drugs are currently approved by the US Food and Drug Administration for the
treatment of ankylosing spondylitis: adalimumab, etanercept, golimumab, and infliximab. We
did not find any head-to-head trials of biologics for ankylosing spondylitis. We located one
systematic review and meta-analysis that presented pooled results from nine randomized,
placebo-controlled trials of adalimumab, etanercept, and infliximab. In addition we located four
randomized placebo-controlled trials that were not included in the systematic review as they
have been published more recently: two assessed etanercept, one assessed golimumab, and one
assessed infliximab. We did not detect any studies on abatacept, alefacept, anakinra,
certolizumab pegol, natalizumab, rituximab, tocilizumab, or ustekinumab. We did not include
studies on early ankylosing spondylitis (nonradiological axial spondyloarthritis).

No direct evidence on the comparative effectiveness of targeted immune modulators for
the treatment of ankylosing spondylitis exists. The strength of the evidence is insufficient. Good-
to-fair evidence exists for the general efficacy of adalimumab, etanercept, golimumab, and
infliximab compared with placebo.

Psoriatic Arthritis

The following drugs are currently approved by the US Food and Drug Administration for the
treatment of psoriatic arthritis: adalimumab, etanercept, infliximab, and golimumab.

We included two systematic reviews and meta-analyses that analyzed the same six trials
of adalimumab, etanercept, and infliximab. The reviews provided comparisons between the three
biologics using two different statistical methods of indirect comparisons. In addition, we
included four placebo-controlled randomized controlled trials assessing the efficacy of abatacept,
alefacept, golimumab, and ustekinumab. The studies ranged in duration from 12 to 22 weeks.
Finally, we included one open-label registry study of adalimumab, etanercept, and infliximab for
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data on quality of life. We did not find any studies on anakinra, certolizumab pegol, natalizumab,
rituximab, or tocilizumab.

No direct evidence from head-to-head randomized controlled trials on the comparative
effectiveness of targeted immune modulators for the treatment of psoriatic arthritis in adults or
children exists.

Two systematic reviews and meta-analyses conducted indirect comparisons of
adalimumab, etanercept, and infliximab for the treatment of psoriatic arthritis in adults. Both
analyses suggested that the three treatments are more efficacious than placebo but no statistically
significant differences among adalimumab, etanercept, and infliximab could be detected. One
prospective observational registry study of 595 patients with psoriatic arthritis showed that
adalimumab, etanercept, and infliximab have similar positive effects on quality of life. The
strength of the evidence for the comparative effectiveness of adalimumab, etanercept, and
infliximab was low.

In addition, evidence indicated that alefacept combined with methotrexate is more
efficacious than methotrexate alone and that abatacept, golimumab, and ustekinumab are more
efficacious than placebo.

At this time there are no studies, placebo or head-to-head, that evaluate the use of
targeted immune modulators in children with psoriatic arthritis.

Psoriatic Arthritis in Children

No evidence on the comparative effectiveness of targeted immune modulators for the treatment
of psoriatic arthritis in children exists. In addition, no placebo-controlled trials on children with
psoriatic arthritis are evident in the literature.

Crohn’s Disease

The following drugs are currently approved by the US Food and Drug Administration for the
treatment of Crohn’s disease: adalimumab, certolizumab pegol, infliximab, and natalizumab.

Overall, the strength of evidence on the comparative effectiveness of targeted immune
modulators for the treatment of Crohn’s disease was insufficient. We did not find any head-to-
head randomized controlled trials or observational studies comparing one targeted immune
modulator to another and evidence was insufficient to make indirect comparisons.

We included one recent, good-quality systematic review and meta-analysis of all four
targeted immune modulators approved by the US Food and Drug Administration for Crohn’s
disease. The review assessed two outcomes, failure of remission and relapse of disease activity,
and analyzed the subgroup of patients with fistulizing disease separately. Overall, the review
included 27 randomized controlled trials: eight on adalimumab, seven on certolizumab pegol,
seven on infliximab, and six on natalizumab.

Pooled results regarding the general efficacy of targeted immune modulators for Crohn’s
disease showed consistent results. Infliximab demonstrated statistically significant greater
efficacy than placebo for inducing remission and preventing relapse in all patients and in healing
and maintaining remission in fistulizing Crohn’s disease. Natalizumab was superior to placebo in
inducing remission and preventing relapse in patients with Crohn’s disease. Adalimumab
demonstrated statistically significant greater efficacy than placebo for inducing remission. Both
single trials on evaluating the efficacy of adalimumab for maintaining response demonstrated

Targeted immune modulators 60 8 of 14



Final Update 3 Report
Executive Summary Drug Effectiveness Review Project

statistically significant greater efficacy than placebo. Certolizumab pegol was superior to placebo
only in preventing relapse but there was a trend showing a greater efficacy than placebo in
inducing remission. Overall, Adalimumab and certolizumab pegol were not shown to be more
efficacious compared with placebo for inducing remission and healing in fistulizing Crohn’s
disease. In particular, the evidence from currently available trials on investigating the efficacy of
targeted immune modulators in patients with fistulizing Crohn’s disease was insufficient.

We did not find any evidence that met our eligibility criteria on the general efficacy of
abatacept, alefacept, anakinra, etanercept, golimumab, rituximab, tocilizumab, or ustekinumab
for the treatment of Crohn’s disease.

Although some studies allowed stable doses of other immunomodulatory agents, no
conclusive evidence exists to determine whether combination treatment of targeted immune
modulators with other agents (azathioprine, 6-mercaptopurine or methotrexate) leads to clinically
and statistically greater improvements than monotherapy. We did not include studies of targeted
immune modulators compared with active therapies for Crohn’s disease.

We found no studies that met our eligibility criteria assessing the comparative or general
efficacy of any targeted immune modulator in pediatric populations.

Crohn’s Disease in Children

The only drug which is currently approved by the US Food and Drug Administration for the
treatment of Crohn’s disease in children is infliximab.

No new studies meeting our eligibility criteria were identified during the updated search.
No evidence on the comparative effectiveness of targeted immune modulators for the treatment
of Crohn’s disease in children exists. We identified one systematic review of the evidence base
for the medical treatment of pediatric inflammatory bowel disease. Due to the short time frame
of the literature research the systematic review was rated poor. In addition, no placebo-controlled
trials on children with Crohn’s disease met our eligibility criteria.

We identified one randomized controlled trial (“A randomized, multicenter, open-label
study to evaluate the safety and efficacy of anti-TNFa chimeric monoclonal antibody in pediatric
subjects with moderate-to-severe Crohn’s disease” ortho REACH study) comparing two different
dosing regimens of infliximab. We briefly described the REACH study because it is the only
study we found that included children. In this study, 112 patients with a Pediatric Crohn’s
Disease Activity Index score greater than 30 were treated with 5 mg/kg of infliximab at weeks 0,
2, and 6. At week 10, patients who responded to treatment (88.4% of treated patients) were
randomized to 5 mg/kg every 8 or 12 weeks through week 46. Pediatric patients were more
likely to be in clinical response and remission at week 54 when given infliximab every 8 weeks
rather than every 12 weeks.

Ulcerative Colitis

Infliximab is the only drug currently approved by the US Food and Drug Administration for the
treatment of ulcerative colitis in adults and children.

No head-to-head evidence on the comparative effectiveness of targeted immune
modulators for the treatment of ulcerative colitis exists. The strength of the evidence is
insufficient.

We located one recent, good-quality systematic review and meta-analysis of targeted
immune modulators for inducing remission in ulcerative colitis. This review pooled the results of
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five randomized controlled trials of 5 mg/kg infliximab compared with placebo. Patients were
allowed stable doses of corticosteroids in all trials. The reviewers calculated a relative risk of
0.72 (95% CI, 0.57 to 0.91) for a failure to achieve remission, i.e., infliximab is more efficacious
than placebo.

Ulcerative Colitis in Children

Infliximab is the only targeted immune modulator currently approved by the US Food and Drug
Administration for the treatment of ulcerative colitis in children. We did not locate any
randomized controlled trials of targeted immune modulators in the pediatric population of
patients with ulcerative colitis.

Plague Psoriasis

The following drugs are currently approved by the US Food and Drug Administration for the
treatment of plaque psoriasis: adalimumab, alefacept, etanercept, infliximab, and ustekinumab.
We did not review trials of efalizumab because it was withdrawn from the market.

We located one fair-quality, randomized, head-to-head trial of etanercept compared with
ustekinumab for the treatment of severe plaque psoriasis. In the trial 903 patients were
randomized to 50 mg etanercept twice weekly or two doses of ustekinumab (45 mg or 90 mg) in
a 12-week period. Significantly more patients in both ustekinumab groups achieved the primary
outcome of a PASI 75 response compared with etanercept. The strength of evidence for this
comparison was low.

Fair to good evidence from multiple placebo-controlled randomized controlled trials
demonstrated the general efficacy of adalimumab, alefacept, etanercept, infliximab, and
ustekinumab for achieving a Psoriasis Area and Severity Index 75 response in adults with plaque
psoriasis. Specifically, we located 17 placebo-controlled trials that assessed the efficacy of
targeted immune modulators for the treatment of plaque psoriasis in adults: five on adalimumab,
three on alefacept, five on etanercept, one on infliximab, and three on ustekinumab. The studies
on alefacept and etanercept were pooled in a meta-analysis. We did not find any studies on other
targeted immune modulators. In addition, one study assessed the efficacy of etanercept in
children and adolescents. Significantly more children in the etanercept group than in the placebo
group experienced a response.

Key Question 2. Adverse Events

Eighteen head-to-head studies (almost exclusively observational studies) provided direct
evidence on the harms associated with targeted immune modulators. Other evidence came from
indirect comparisons of over 200 randomized controlled trials with placebo or disease-modifying
antirheumatic drug controls (including two head-to-head randomized controlled trials). We
located evidence on serious infection, malignancy, cardiovascular harms, rates of serious harms,
withdrawal due to harms, and specific adverse events such as injection site reactions.

Evidence on the comparative risk of serious infections with targeted immune modulators
was low strength. Evidence from short-term trials (median 6 months), using indirect comparison
meta-analyses, indicated serious infections are less common with abatacept than with
certolizumab, infliximab, and tocilizumab while certolizumab appeared to have a higher risk than
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adalimumab, anakinra, etanercept, golimumab, infliximab, rituximab, or placebo. Analyses of
only the antitumor necrosis factor monoclonal antibodies (adalimumab, certolizumab,
golimumab, and infliximab) indicated that as a group, they have an increased risk compared with
control groups (odds ratio, 1.49; 95% CI, 1.17 to 1.90), while the other targeted immune
modulators, including etanercept (which blocks tumor necrosis factor by blocking receptors), did
not. Limited observational evidence indicated an increased risk with antitumor necrosis factor
drugs etanercept, infliximab, and adalimumab (hazard ratio, 1.2; 95% CI, 1.1 to 1.5) compared
with disease-modifying drugs and that among the targeted immune modulators the risk of
hospitalization with infection was higher with infliximab than anakinra, adalimumab, and
etanercept. These studies found that and that the risk was highest in the first 6 months of
treatment and among those with other risk factors for infection. The risk of tuberculosis appeared
to be elevated with the use of targeted immune modulators as a group (odds ratio, 4.68; 95% CI,
1.18 to 18.60) based on trial data. Comparisons between the drugs were more limited, with low
strength evidence indicating increased risk of tuberculosis with adalimumab compared with
etanercept (adjusted incidence rate ratio, 4.1; 95% CI, 1.4 to 12.4) and a nearly statistically
significant increased risk with infliximab compared with etanercept (3.1; 95% CI, 1.0 to 9.5).
The median time to diagnosis of tuberculosis (anywhere, including reactivation of tuberculosis)
was 13.4 months from start of therapy. While there was a small increase in risk of herpes zoster
with antitumor necrosis factor drugs as a group (pooled hazard ratio 1.42 (95% CI, 1.14 to 1.78),
risk was not increased with etanercept. The strength of this evidence was low. The evidence on
adalimumab and infliximab was insufficient to draw conclusions. The strength of evidence
comparing the risk of serious infections with targeted immune modulators was low strength.
Evidence on the risk of other specific serious infections was insufficient strength to make
conclusions.

On the whole, a broad range of evidence did not indicate a clear increase in risk of
malignancy in general with the use of targeted immune modulators. There was evidence
suggesting that the risk of nonmelanoma skin cancer is increased with the use of the antitumor
necrosis factor drugs adalimumab, infliximab, and etanercept (relative risk, 2.02; 95% CI, 1.11 to
3.95). Observational evidence supported these findings, although the risk estimates were
somewhat lower magnitude. The strength of evidence comparing the risk of malignancy with
targeted immune modulators is low strength. Although the US Food and Drug Administration
issued a warning about the potential increased risk of malignancy in children, evidence in
children is insufficient for making conclusions.

While case reports have indicated potential risk of various other serious adverse events,
strength of evidence on the comparative risk of heart failure, autoimmunity, demyelination, and
serious hepatic events with targeted immune modulator drugs is insufficient at this time.

Comparative evidence on overall adverse events, discontinuation of drug due to adverse
events, and other measures of short-term tolerability was low to moderate strength, depending on
the specific outcome. The rates of overall adverse events occurring with targeted immune
modulators did not differ statistically significantly between the drugs. In short-term trials,
abatacept and anakinra had lower risk of a serious adverse event compared with other targeted
immune modulators. Infliximab had a higher risk of patients discontinuing treatment due to
adverse events compared with abatacept, adalimumab, etanercept, and golimumab. Infusion or
allergic reactions contributed to the increased risk of discontinuation with infliximab (hazard
ratio, 2.11; 95% CI, 1.23 to 3.62).
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Evidence on the comparative risk of adverse events associated with targeted immune
modulators in children is very limited and was insufficient strength to make conclusions. The
adverse event profiles appeared similar to those seen in adults, with small numbers of children
experiencing serious adverse events including serious infections and injection site or infusion
reactions.

Key Question 3. Subgroups

Overall, the strength of evidence to determine differences between targeted immune modulators
in effectiveness or adverse events among subgroups was insufficient. The majority of the studies
were not specifically designed to compare the effectiveness and safety of targeted immune
modulators in one subgroup of patients compared with another or compared with the general
population. Subgroup analyses and indirect evidence from placebo-controlled trials provided
evidence for some targeted immune modulator drugs in certain subpopulations.

Evidence on the effect of age was mixed. Indirect evidence from three studies indicated
that age is not associated with greater or lesser clinical response rates or adverse events in
ankylosing spondylitis, rheumatoid arthritis psoriatic arthritis, or plaque psoriasis, while two
studies on rheumatoid arthritis patients found treatment response to be better in younger patients
than older patients and adverse events found to be significantly higher in patients 70 years and
older.

Limited evidence on the effect of race on differences in effectiveness or harms of targeted
immune modulators exists. Similar to findings in predominantly white populations, indirect
evidence from placebo-controlled trials showed that adalimumab and ustekinumab had better
response rates compared with placebo in Asian patients with plaque psoriasis and rheumatoid
arthritis. Patients of non white ethnicity had a six-fold increased risk of tuberculosis compared
with white patients treated with antitumor necrosis factor drugs in patients with rheumatoid
arthritis.

The evidence on differences between men and women is sparse: one study reported on
efficacy and one study reported on adverse events. A pooled analysis of nine efficacy studies of
alefacept did not detect any differences in efficacy and safety for obese or diabetic patients with
plaque psoriasis.

Findings in studies evaluating effectiveness and safety in patients with comorbid
conditions (respiratory disease, diabetes, cardiovascular disease) are mixed. Two studies reported
no differences in adverse events in patients with comorbidities while three studies reported an
increased risk of the occurrence of adverse events.

SUMMARY

The main findings of this review are summarized in Table 2. The applicability of the results are
limited by the scope of the key questions and inclusion criteria and by the applicability of the
studies included. Most studies included narrowly defined populations of patients who met strict
criteria for case definition, had few comorbidities, and used few or no concomitant medications.
Minorities, older patients, and the most seriously ill patients were often underrepresented.
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Table 2. Summary of the evidence by key question

Key guestion

Strength of
evidence

Conclusion

1.

Comparative efficacy for
rheumatoid arthritis

Moderate

Based on 1 randomized controlled trial, no difference
in efficacy between abatacept and infliximab.

Low

Based on 2 observational studies similar
effectiveness between adalimumab and etanercept

Low

Based on 2 observational studies, greater
effectiveness of adalimumab than infliximab

Moderate

Based on 2 trials and 5 observational studies, greater
effectiveness of etanercept than infliximab.

Low

Based on indirect comparisons, greater effectiveness
of etanercept than abatacept; etanercept than
anakinra; and etanercept than tocilizumab.

Low

Based on indirect comparisons, similar efficacy
between abatacept and adalimumab; abatacept and
anakinra; abatacept and tocilizumab; adalimumab
and anakinra; adalimumab and tocilizumab; anakinra
and infliximab; anakinra and tocilizumab; and
infliximab and tocilizumab.

Insufficient

No evidence available for all other comparisons.

Comparative effectiveness
for juvenile idiopathic
arthritis

Insufficient

No comparative evidence available.

Comparative effectiveness
for ankylosing spondylitis

Insufficient

No comparative evidence available.

Comparative effectiveness
for psoriatic arthritis

Low

Based on indirect comparisons and a prospective
registry study, no difference in effectiveness between
adalimumab, etanercept and/or infliximab.

Comparative effectiveness
for Crohn’s disease

Insufficient

No comparative evidence available.

Comparative effectiveness
for ulcerative colitis

Insufficient

No comparative evidence available.

Comparative effectiveness
for plaque psoriasis

Low

Based on one randomized controlled trial,
ustekinumab is more efficacious than etanercept

Comparative harms

Low

Serious Infections (as a group)

Less common with abatacept based on indirect
comparisons and one randomized controlled trial.
Certolizumab pegol associated with greater odds
than adalimumab, anakinra, etanercept, golimumab,
infliximab, and rituximab.

The antitumor necrosis factor drugs adalimumab,
etanercept, and infliximab have higher risk than
DMARDSs based on observational studies.
Tuberculosis: risk of higher with adalimumab than
etanercept based on one observational study.
Herpes Zoster: risk is not increased with etanercept
based on 2 observational studies, but risk with other
drugs is unclear or insufficient.

Low

Malignancy: Based on three observational studies
and indirect comparisons, risk of non melanoma skin
cancer is greater with the antitumor necrosis factor
drugs adalimumab, etanercept, and infliximab than
non targeted immune modulator therapy, but no
increased risk of any malignancy or differences
between drugs found.

Low

Overall adverse events: Based on one randomized
controlled trial, adalimumab has lower rate than
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Strength of
Key question evidence Conclusion

infliximab or etanercept. Based on seven
observational studies, the rate is greater with
infliximab than adalimumab or etanercept. Based on
one randomized controlled trial, rates similar between
etanercept and ustekinumab: Injection-site reactions
more frequent with etanercept than ustekinumab. In
short-term trials, abatacept and anakinra have lower
risk of a serious adverse event than other targeted
immune modulators.

Low Discontinuations due to adverse events: Based on
seven observational studies and indirect
comparisons, the rate is greater with infliximab than
abatacept, anakinra, etanercept and golimumab.
Infusion or allergic reactions contributed to the
difference in risk.

Insufficient Children: No comparative evidence available.
3. Subgroups — age Insufficient The evidence on the effect of age is contradicting and
insufficient to draw conclusions.
3. Subgroups — sex Insufficient The evidence is mixed and insufficient to draw
conclusions.
3. Subgroups — ethnicity Insufficient No direct comparisons available. Based on indirect

evidence, adalimumab and ustekinumab had better
efficacy than placebo in Asian patients with plaque
psoriasis and rheumatoid arthritis. Based on one
observational study, non white patients had increased
risk of tuberculosis than white patients treated with
antitumor necrosis factor drugs in patients with
rheumatoid arthritis.

3. Subgroups — comorbidities Insufficient The evidence is mixed and was insufficient to draw
conclusions.

CONCLUSION

Overall, targeted immune modulators are highly effective medications for the treatment of
rheumatoid arthritis, juvenile idiopathic arthritis, ankylosing spondylitis, psoriatic arthritis,
Crohn’s disease, ulcerative colitis, and plaque psoriasis that substantially improve the burden of
disease and are generally safe for short-term treatment.

For rheumatoid arthritis, low-and moderate-strength evidence indicated that some
targeted immune modulators are more efficacious than others. These results were based on three
head-to-head trials, several large observational studies, and indirect comparisons of placebo-
controlled trials. The evidence is currently insufficient to reliably determine the comparative
effectiveness for other indications and in subgroups.

Low-strength evidence indicated that serious infections are less common with abatacept
than the other drugs and that the rate of adverse events is greater with infliximab than
adalimumab or etanercept. Likewise, more patients receiving infliximab withdrew due to adverse
events than abatacept, adalimumab, etanercept, and golimumab. Infusion or allergic reactions
contributed to the difference in risk.
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TARGETED IMMUNE MODULATORS

Targeted immune modulators (TIMs), commonly
referred to as biological response modifiers,

or simply biologics, are a relatively new category of
medication used in the treatment of certain types
of immunologic and inflammatory diseases, including
rheumatoid arthritis (RA), juvenile idiopathic arthritis
(JIA), ankylosing spondylitis (AS), psoriatic arthritis
(PsA), Chrohn’s disease (CD), ulcerative colitis
(UC), and plaque psoriasis (PP).The US Food and
Drug Administration (FDA) approved the first of
the biologics (infliximab) in 1998. Since then, the
FDA has approved |2 additional agents for treating
various rheumatic conditions, inflammatory bowel
disease (IBD), and psoriasis. TIMs work by selectively
blocking a variety of different mechanisms involved
in the inflammatory and immune response. Biologics
available in the US and Canada, and their indications,
route, and frequency of administration are listed in
Table 2.

PURPOSE

The purpose of this review is to compare the
efficacy, effectiveness, safety, and tolerability of the
included drugs in patients with RA, JRA,AS, PsA, CD,
UC, and PP.

METHODOLOGY

The Drug Effectiveness Review Project (DERP)
reviews all pertinent studies, solicits and accepts
public input, and updates reviews frequently. The
original TIMs review was completed in 2005 and has
been updated twice previously. Literature searches
for this update identified 1,589 additional citations,
and five dossiers were received from manufacturers.
Study eligibility is determined by pre-set criteria,
and studies which did not meet these criteria

with respect to study design or duration, patient
population, interventions, outcomes, language of
publication, or appraised quality were excluded.
Included health outcomes are listed in Table |.

TaBLE |. INcLubeED HEALTH OUTCOMES

Health Outcomes = Quality of life (QOL)

= Functional capacity

= Pain

= Reduction in # of
swollen or tender joints

= Response

= Remission

= Reduction of affected
body surface area
(Psoriasis Area &
Severity Index)

= American College of
Rheumatology scales
(ACR 20/50/70)

= Hospitalizations

= Mortality

= Steroid withdrawal

Radiological Outcomes | Considered only if no
studies of other health

outcomes were found

= Overall serious and
specific adverse events
(AEs)

= Withdrawals due to AEs

Safety Outcomes

EVIDENCE AVAILABLE

Relevant information for this topic consists of

163 unique studies, 68 of them new in this update:
70 randomized controlled trials (RCTs), 51
observational studies, 3| systematic reviews, and | |
trials of other design.
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Generic Name

abatacept'

TABLE 2. BioLoaics AvaiLABLE IN US & CANADA

Trade Name

Orencia®

Indication

RA

Route & Frequency of
Administration

IV infusion Q 2-4 weeks, or SQ
injection Q week

adalimumab??

Humira®

RA

AS

cD
PP

SQ injection Q 1-2 weeks

alefacept

Amevive®

PP

IM injection Q week

anakinra

Kineret®

PP

SQ injection Q week

certolizumab pegol®

Cimzia®

RA

SQ injection Q 2-4 weeks

etanercept'?

Enbrel®

RA

AS
JRA
PP

SQ injection [-2X/week

golimumab?

Simponi®

RA

AS

SQ injection Q month

infliximab"?

Remicade®

RA

CD

PsA

AS

active UC
PP

IV infusion Q 4-8 weeks

natalizumab

Tysabri®

CD*

IV infusion Q 4 weeks

rituximab

Rituxan®

RA

IV infusion at 0 and 15 days, then Q
16-24 weeks

tocilizumab'

Actemra®

RA

IV infusion Q 2-4 weeks

ustekinumab

Stelara®

PP

G%e 2

SQ injection at 0 and 4 weeks, then
Q 12 weeks
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Key QUESTIONS & FINDINGS

C How do the
Q U e Stl O n included drugs
compare in their effectiveness for alleviating
symptoms and stabilizing the disease in patients
with RA, JRA, AS, PsA, Crohn’s disease, UC, and
plaque psoriasis?

RHEUMATOID ARTHRITIS

Currently, the following drugs are approved by the
FDA and Health Canada (HC) for the treatment of
RA: abatacept, adalimumab, anakinra, certolizumab
pegol, etanercept, golimumab, infliximab, rituximab,
and tocilizumab. The only double blind head-
to-head study found compared abatacept to
infliximab in patients with inadequate response

to methotrexate.At six months no differences in
efficacy were apparent, but after one year abatacept
was significantly more efficacious on most outcome
measures than infliximab. Of note: infliximab was
administered at a fixed dose throughout the
entire study, even though infliximab efficacy
trials have shown that up to 30% of patients
require dose increases.

Other direct comparisons of targeted immune
modulators for the treatment of rheumatoid
arthritis were limited to one small RCT and multiple
non-randomized or observational studies rendering
evidence of low strength. These studies indicated

no differences in efficacy between adalimumab

(two observational studies) and etanercept (five
observational studies, one RCT, and one non-
randomized trial) compared with infliximab.

TABLE 3. CoMPARATIVE EFFicAacy FOR RA

> i
BAsep oN DIRECT EVIDENCE more efficacious than
~ = has similar efficaciousness to

< = |ess efficacious than

abatacept > infliximab

adalimumab ~ etanercept

adalimumab > infliximab

etanercept > infliximab

BAseDp oN INDIRECT EVIDENCE

etanercept > abatacept/anakinra/infliximab/tocilizumab

adalimumab ~ anakinra/infliximab/tocilizumab

Indirect comparisons of randomized placebo-
controlled trials suggest that etanercept is
statistically more efficacious than abatacept, anakinra,
infliximab, and tocilizumab (range of relative risks
from 2.31 to 3.30). No statistically significant
differences in efficacy could be detected among
adalimumab, anakinra, infliximab, and tocilizumab.
Data were too heterogeneous to conduct indirect
comparisons of certolizumab pegol, golimumab, and
rituximab with other TIMs. Good to fair evidence
exists from meta-analyses and large RCTs that
abatacept, adalimumab, anakinra, certolizumab
pegol, etanercept, golimumab, infliximab, rituximab,
and tocilizumab are statistically significantly more
efficacious than placebo for the treatment of RA.
Treatment effects are large and consistent across
studies.

JUVENILE IDIOPATHIC ARTHRITIS

Currently, abatacept, adalimumab, etanercept, and
tocilizumab are approved by the FDA and HC for the
treatment of JIA. No evidence on the comparative
effectiveness of any TIM for the treatment of

JIA exists. Five RCTs provide fair evidence that
abatacept, adalimumab, etanercept, infliximab, and
tocilizumab are more efficacious than placebo for
the treatment of JIA.

ANKYLOSING SPONDYLITIS

Adalimumab, etanercept, golimumab, and infliximab
are currently approved by the FDA for the treatment
of AS (only etanercept and infliximab are approved
for the treatment of AS in Canada). No direct
evidence on the comparative effectiveness of TIMs
for the treatment of AS exists.

The strength of the evidence is
insufficient. Good to fair evidence
exists for the general efficacy of
adalimumab, etanercept, golimumab,
and infliximab compared with placebo for the
treatment of AS, based on one systematic review of
nine RCTs (adalimumab, etanercept, and infliximab),
and four other RCTs (etanercept, golimumab, and
infliximab). No studies on abatacept, alefacept,
anakinra, certolizumab pegol, natalizumab, rituximab,
tocilizumab, or ustekinumab for the treatment of AS
were found.

P03
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PsORIATIC ARTHRITIS

The following drugs are currently approved

by the FDA and HC for the treatment of PsA:
adalimumab, etanercept, golimumab, and infliximab.
No head-to-head trials comparing one TIM to
another were found, nor were any studies on
anakinra, certolizumab pegol, natalizumab, rituximab,
tocilizumab, or ustekinumab. Two systematic reviews
conducted indirect comparisons of adalimumab,
etanercept, and infliximab for the treatment of PsA
in adults. Both analyses suggested that the three
treatments are more efficacious than placebo, but
no statistically significant differences among them
could be detected. One prospective observational
registry study of 595 patients with PsA showed

that adalimumab, etanercept, and infliximab have
similar positive effects on QOL.The strength of
evidence for this comparison is considered low. In
addition, evidence from one phase Il study indicated
that alefacept combined with methotrexate is

more efficacious than methotrexate alone and that
abatacept, golimumab, and ustekinumab are more
efficacious than placebo. No studies that evaluate the
use of TIMs in children with PsA were found.

ULceraTive CoLITis

Only infliximab is currently approved by the FDA
and HC for the treatment of UC. No comparative
evidence was found for TIMs in the treatment of
UC, and the evidence is considered insufficient. One
systematic review (five RCTs) found that infliximab
is significantly more efficacious than placebo for the
treatment of UC. No trials in children were found.

PLAQUE PsoRriAsis

Adalimumab, alefacept, etanercept, infliximab, and
ustekinumab are currently approved by the FDA and
HC for the treatment of plaque psoriasis. One head-
to-head RCT comparing etanercept to ustekinumab
found that significantly more patients in the
ustekinumab group achieved the primary outcome
of a PASI 75 response compared to etanercept.

The strength of the evidence for this comparison is
low. Multiple placebo controlled trials (17) provide
good to fair evidence of the general efficacy of
adalimumab, alefacept, etanercept, infliximab, and
ustekinumab for the treatment of plaque psoriasis.
No studies on the other TIMs were found. One
study of etanercept in children found a greater
response compared to placebo.

c What are the
Q U e Stl O n comparative
incidence and severity of complications
associated with the use of these drugs?

Eighteen head-to-head studies provided direct
evidence on the harms associated with TIMs, which
was supplemented by indirect comparisons of over
200 RCTs (placebo or active control). Evidence

on the comparative risks of serious infection with
TIMs was low strength. Evidence from short-term
trials (median six months duration) using indirect
comparison meta-analyses indicated serious
infections are less common with abatacept than
with certolizumab pegol, infliximab, and tocilizumab,
while certolizumab pegol appeared to have a

higher risk than adalimumab, anakinra, etanercept,
golimumab, infliximab, rituximab, or placebo. Analyses
of only the antitumor necrosis factor (anti-TNF)
drugs (adalimumab, certolizumab pegol, golimumab,
and infliximab) indicated as a group they have an
increased risk compared to control groups, while the
other TIMs, including etanercept (which works via

a different mechanism to antagonize anti-TNF than
the previous group) did not. Limited observational
evidence indicates an increased risk of serious
infection with anti-TNF drugs etanercept, infliximab,
and adalimumab, and that the risk was highest in the
first six months of treatment. The risk of tuberculosis
appeared to be elevated with the use of TIMs as a
group based on trial data. Comparisons between
the drugs are more limited, with the best evidence
indicating increased risk of tuberculosis with
adalimumab compared with etanercept, and a nearly
statistically significant increased risk with infliximab
compared with etanercept.

On the whole, a broad range of evidence did not
indicate a clear increase in risk of malignancy in
general with the use of TIMs.There was evidence
suggesting that the risk of nonmelanoma skin cancer
is increased with the use of the anti-TNF drugs
adalimumab, infliximab, and etanercept. Observational
evidence supported these findings, although the

risk estimates are somewhat lower magnitude.

The strength of evidence comparing the risk of
malignancy with TIMs is low. Although the FDA

has issued a warning about the potential increased
risk of malignancy in children, evidnce in children

is insufficient for making conclusions.While case
reports have indicated potential risk of various other
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serious adverse events, strength of evidence on

the comparative risk of heart failure, autoimmunity,
demyelination, and serious hepatic events with TIMs
is insufficient at this time.

evidence for some TIMs in certain subpopulations.
Evidence on the effect of age was mixed. Indirect
evidence from three studies indicated that age is
not associated with greater or less clinical response
rates or AEs in AS, RA, PsA, or PP. However, three

TABLE 4. COMPARATIVE HARMS other studies found differences;
< lower i chan | AN
NFECTIONS = i
: —— ~ - : : : < = lower risk than response to
abatacept > certolizumab pegol/infliximab/tocilizumabnfliximab (serious infection)
treatment
certolizumab > adalimumab/anakinra/etanercept/golimumab/infliximab/rituximab (serious infection) SR AN ith
TIMs [in general] > control groups (TB) etanercept

adalimumab > etanercept (TB)

and infliximab

infliximab > etanercept (TB)

MALIGNANCY

adalimumabl/infliximab/etanercept > control groups (nonmelanoma skin cancer)

was better in
those over less
than 65 years,
in two others

OvVERALL AE/DisconTINUATION DUE TO AE

Comparative evidence on overall AEs,
discontinuation of drug due to AEs, and other
measures of short-term tolerability was low to
moderate strength, depending on the specific
outcome. The rates of overall AEs occurring with
TIMs did not differ statistically significantly between
the drugs. In short-term trials abatacept and
anakinra had lower risk of a serious AE compared to
other TIMs. Infliximab had a higher risk of patients
discontinuing treatment due to AEs compared with
abatacept, adalimumab, etanercept, and golimumab
at least partially due to the increased risk of infusion
or allergic reactions. Evidence on the comparative
risk of AEs associated with TIMs in children is very
limited and was of insufficient strength to make
conclusions.The AE profiles appeared similar to
those seen in adults.

- 3 Do the included
U e Stl O n drugs differ in
effectiveness or AEs in the following subgroups:

racial groups, genders, age groups; or in patients
taking other commonly prescribed drugs?

Overall, the strength of evidence to determine
differences between TIMs in effectiveness or AEs
among subgroups was insufficient. The majority

of the studies were not specifically designed to
compare the effectiveness and safety of TIMs in one
subgroup of patients compared to another. However,
subgroup analyses and indirect evidence provided

there was a
abatacept/anakinra < other TIMs (serious AE) higher risk of
infliximab > abatacept/adalimumab/etanercept/golimumab (discontinuation due to AE) AEs in older

patients.

Regarding race, indirect evidence showed that
adalimumab and ustekinumab had better response
rates compared with placebo in Asian patients with
PP, while patients of non-white ethnicity had a six-
fold increased risk of tuberculosis compared with
white patients treated with anti-TNF drugs for RA.
The evidence on gender differences is limited to
two studies, one reporting on efficacy and the other
on AEs. A pooled analysis of nine efficacy studies of
alefacept did not detect any differences in efficacy
and safety for obese or diabetic patients with PP.Two
studies reported no differences in AEs in patients
with comorbidities while three studies reported an
increased risk of the occurrence of AEs.
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CONCLUSION

In summary, insufficient evidence exists for the comparative effectiveness of TIMs for the treatment
of JIA,AS, CD, and UC. For RA there is a moderate strength of evidence that there is no difference

in efficacy between abatacept and infliximab, but that etanercept is more effective than infliximab. In
addition, there is low strength of evidence that etanercept is more efficacious than abatacept, anakinra,
and tocilizumab, and that the following comparisons have similar efficacy:

= Abatacept is similar to adalimumab, anakinra & tocilizumab

= Adalimumab is similar to anakinra & tocilizumab

= Anakinra is similar to infliximab & tocilizumab

= |nfliximab is similar to tocilizumab

For the treatment of PsA there is low strength of evidence that there is no difference in effectiveness
between adalimumab, etanercept, and infliximab; and for the treatment of PP there is also low strength of
evidence that ustekinumab is more efficacious than etanercept.

For harms there is low strength of evidence that serious infections are less common with abatacept than

with the other drugs, and that certolizumab pegol has greater odds of serious infection than adalimumab,

anakinra, etanercept, golimumab; infliximab;and rituximab.In addition, adalimumab, etanercept, and

infliximab have a higher risk of serious infection than non-TIM therapies, and the risk of tuberculosis

is higher with adalimumab than etanercept. There is also low strength of evidence that the risk of non-

melanoma skin cancer is greater with adalimumab, etanercept, and infliximab compared to non-TIM

therapies, but no differences between TIM drugs was found. For other AEs the following comparisons had

a low strength of evidence:

= Adalimumab has a lower rate compared to infliximab & etanercept for overall AEs

= [nfiximab has a higher rate compared to adalimumab & etanercept for overall AEs

= Etanercept has similar rates of overall AEs to ustekinumab, although injection site reactions are higher for
etanercept

= Abatacept and anakinra have lower risk of serious AEs than other TIMs in the short-term

= Discontinuations due to AEs are higher with infliximab compared to abatacept, anakinra, etanercept &
golimumab, due in part to a higher rate of infusion reactions

There was insufficient evidence for all other comparisons, including efficacy and harms in children and
subpopulations.
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	01 - Agenda June2012 packet -
	Oregon Drug Use Review / Pharmacy & Therapeutics Committee
	NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to coverage, PDL composition, or utilization control recommendations to the OHA. Timing, sequence and inclusion of agenda items presented to the Committee may change at th...
	I. CALL TO ORDER
	II. OLD BUSINESS
	a.   Dificid® (fidaxomicin)*                 M. Herink (OSU)
	1. Infectious Disease Consult
	2. Public Comment
	b.   New Drug Evaluation*                         K. Sentena (OSU)
	1.   Kalydeco® (ivacaftor)
	2.   Public comment
	III. NEW BUSINESS
	VII. ADJOURN

	02 - DRAFT PT minutes 5 31 12  - kk
	Oregon Drug Use Review / Pharmacy & Therapeutics Committee
	I. CALL TO ORDER
	II. DUR ACTIVITIES
	III. HOUSEKEEPING
	a. Mr. Citron recommended removing the Ondansetron quantity limit.
	*ACTION: The Committee approved recommendation after executive session.
	IV. OLD BUSINESS
	a. Dr. Sentena presented Synagis Drug Use Evaluation recommending requiring prior authorization for use of palivizumab in compliance with AAP recommendations and limiting payment to pharmacy providers to eliminate the possibility of duplicate payment betwe�
	*ACTION: All in favor with additional recommendation of requiring at least 10 tests in a week to determine season onset/offset.
	V. NEW BUSINESS
	VI.  HERC COVERAGE GUIDANCE
	a. Dr. Livingston and Dr. Alison Little presented guidelines on Low Back Pain. John Brokars with Eli Lilly presented public comment. The Committee recommended specifying acute versus chronic back pain, a requirement of documentation of improved functionali�
	VII. The meeting adjourned at approximately 4:50 pm.

	03 - James Leggett CDI letter
	04 - Fidaxomicin_PA
	05 - Kalydeco_MN
	Quality Rating4; Comments
	ARR/ NNH3
	Lab Tests:  Elevated transaminases have been reported with ivacaftor treatment and monitoring of ALT and AST is recommended prior to therapy initiation and every 3 months during the first year and then annually.  It is recommended that ivacaftor is di...
	Dose Index (efficacy/toxic):  No overdoses have been reported.  Doses up to 800mg were studied without any adverse events.
	Look-alike / Sound-alike (LA/SA) Error Risk Potential:  LA/SA names are assessed during the PDL selection of drugs.  Based on clinical judgment and an evaluation of LA/SA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Dat...
	Assessment of Internal Validity

	06 - ESA_CU
	07 - ESA_PA
	08 - Nitrates_CR
	09 - Rectiv_NF
	Nitroglycerin Ointment 0.4% (Rectiv)

	10 - TIMS_Executive
	INTRODUCTION
	Scope and Key Questions

	METHODS
	RESULTS
	Overview
	Key Question 1. Efficacy and Effectiveness
	Key Question 2. Adverse Events
	Key Question 3. Subgroups

	SUMMARY
	CONCLUSION
	TABLES
	Table 1. Included interventions
	Table 2. Summary of the evidence by key question


	11 - TIMs_PTB
	12 - TIMS_Conclusion
	13 - Deferiprone_MN
	Dose Index (efficacy/toxic)5
	Children receiving 2.5 to 3 times the recommended dose for more than one year have developed reversible neurological disorders such as cerebellar symptoms, diplopia, lateral nystagmus, psychomotor slowdown, hand movements, and axial hypotonia.
	Look-alike / Sound-alike (LA/SA) Error Risk Potential
	Assessment of Internal Validity




