Drug Use Research & Management Program

Oregon State OHA Division of Medical Assistance Programs
UHIVERSITY 500 Summer Sireet NE, E35; Salem. OR 97301-1679

Gollege of Pharmacy Phone 503-947-5220 | Fax 503-917-1119

sl

Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, July 25, 2013 1:00-5:00 PM
Clackamas Community Training Center
29353 SW Town Center Loop East
Wilsonville, OR 97070

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 inio Oregon Administrative Rules 410-121-0030 &
410-121-0040 as required by 414.325(9).

I. CALL TO ORDER

a. Roll Call & Infroductions B. Origer (Chair)
b. Conflict of Interest Declaration R. Citron (OSU)
c. Approval of Agenda and Minutes - B. Origer (Chair)
d. Department Update ! T. Douglass {DMAP)
Il. DUR ACTIVITIES .
a. Quarterly Utilization Reports R. Citron (OSU)
b. ProDUR Report R. Holsappie (HP)
¢. Updated RetroDUR Report Propocal T. Williams (OSU)
d. CMS Annual Report . T. Williams (OSU)
e. Oregon Stale Drug Reviews . K. Sentena {OSU)

1. Updates and Future Perspectives in Chronic Obstructive Pulmonary Disease

lll. DUR OLD BUSINESS

a. Juxtapid® (lomitapide) M. Herink (OSU)
1. Proposed PA Criteria
2. Public Comment
3. Discussion of Clinical Recommendanons to OHA

b. Kynamro® (mipomersen) : M. Herink (OSU)
1. Proposed PA Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

c. Ampyra® (dalfampridine) Sherri Argyres (OSU)
1. Updated Drug Review '
2. HCMB consideration
3. Public Comment
4. Discussion of Clinical Recommendations to OHA

IV. DUR NEW BUSINESS _
a. Kuvan® (sapropterin) B. Liang (OSU)
1. New Drug Evaluation :
2. Public Comment
3. Discussion of Clinical recornmendattons fo OHA
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V. PREFERRED DRUG LIST
a. Suboxone® and Opioid Addiction Theraples B. Liang {(OSU)
1. Class Review
2. Public Comment
3. Discussion of Clinical Recommendations to OHA
b. Long Acting Opioids K. Ketchum (GSU)
1. Abbreviated Class Update
a. DERP Scan
b. CDC Methadone Report
2. Public Commeni
3. Discussion of Clinical Recommendations to OHA
¢. Drug Class Scans M. Herink {OSU)
1. ADHD
2. Controller Medications for Asthma
3. Triptans
4. Short Acting Opioids
5. Public Comment
6. Discussion of Clinical Recommendations o OHA

VI. EXECUTIVE SESSION
VIl. RECONVENE for PUBLIC RECOMMENDATIONS

Vill. ADJOURN
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Drug Use Research & Ma]mgcmc-nt Program
Ore on State OHA Division of Medical Assistance Programs
" HIVERSITY 500 Summer Street NE. E35; Salem, OR 97301-1079

College of Pharmacy Thone 503-947-5220 | Fax 503-947-1119

Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, May 30, 2013 1:00-5:00 PM
Clackamas Community Training Center
29353 SW Town Center Loop East
Wilsonville, OR 97070

MEETING MINUTES

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,

Members Present: Davig Pass, MD; Phillip Levine, PhD; Stacy Ramirez, PharmD; William
Origer, MD; Zahia Esber MD

Members Present by Phone: James Slater, PharmD

Staff Present: Megan Herink PharmD, BCPSi Richard Holsapple, RPh; Roger Citron, RPh; Ted
Williams, PharmD; Trevor Douglass, DC, MPH; Shannon Jasper

Staff Present by Phone: Kathy Sentena, PharmD

Audience: Karen Ward (Aegerion), Ann Nielspn, Christopher DeSimane (Aegerion), Bruce
Howard {Acorda); Gina Guinasso (Acorda); Michelle Bice (Gilead); Chris Haem (Gilead); Danielle
Sobel (OMAY); Patrick Moty; Kristina Hermach {BMS}; Lou LaMarca National Patient Advocate
Foundation; Jim Gardner (PhRMA); Bruce Smlth Venus Holder (Lilly); Mary Stumph (Lilly}; Holly
Batterman, MD ViiV Healthcare; Paul Nielsen (Med Immune); Lorren Sandt (CAPY); Jim Hoover
(Bayer); Kara Tyler {Amgen); Trish McDaid ONeill (Astra Zeneca); Lisa Valaika (Genzyme);
Nancy Martin (Genzyme); Deron Grothe (Teva); Mike Willett (Pfizer); Dianne Vanowski Smith
(TMC); Barry Benson {Merck); Dr. Jill Kerrick Walker (Eisai); Paul Barham (NovoNordisk), BJ
Cavnor (WWPEW); Carlene Halverson (Novartis)

I. CALL TO ORDER
a. The meeting was called to order at approximately 1pm.
b. Mr. Citron reported there are no new conflicts of interest to declare (Other than Dave
Pass's Hawaiian shirt) '
¢. The March 28™, 2013 meeting minutes were reviewed.
d. Or. Douglass introduced new staff: Shannon Jasper
ACTION: Approved as is.

Il. DUR ACTIVITIES
a. HCMB Process Discussion
1. Draft Procedure and Timeline
ACTION: Approved with the establishment of a subcommittee to act as an advisory committee
that includes representation from the P&T cor: ymittee, as well as the HERC. Depending on the

*Agenda items will be discussed by Comng'inee members for the purpose of making
recommendations lo the Oregon Health Plan for adoption into Oregon Administrative
Rules 410-121-0030 & 410-121-0040 as required by 414.325(9)
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topic, consider professional or lay experts, a general expert in such areas as stalistics, and a
patient advocate or patient advocate groups.
2. Public Comment and Testimony:
Lorren Sandt with Caring Ambassadors including written testimony
Jim Gardner with Gardner & Gardner Law Firm on behalf of PhRMA (written)
Lou LaMarca with National Patient Advocate Foundation
Danielle Sobel with OMA including written memorandum
Holly Batterman, MD with! ViiV Healthcare
BJ Cavnor with NW Patient Education Network
b. Mr. Holsapple presented the ProDUR report.
c¢. Dr. Williams stated the RetroDUR report is still being worked on.
d. Mr. Citron presented the Quarterly Utilization Reports.
e. Dr. Sentena presented the Oregon State Drug Review
1. Management of Gout in the Presence of Chronic Kidney Disease
f. FDB Drug File Updates* - presented by Dr. Williams
]
Ili. NEW BUSINESS
a. Makena® (17 alpha- hydroxyprogesterone caproate)*
Dr. Fouts presented the drug use evaluation for 17 alpha-hydroxyprogesterone
caproate recommending required PA criteria and apply quantity limits consistent with
PA Criteria. Due to insufficient data to support the compounded product and
additional inherent compounding risks, prefer the branded product over the
compounded product. \
*ACTION: All in favor.
b. Fycompa & (Perampanel)*
Dr. Liang presented the drug evaluation for Perampanel for adjunctive therapy for
treatment of partial-onset seizures with or without secondary generalized seizures in
patients with epilepsy aged 12 years and older. Designaie Perampanel a second line
non-preferred oral anticonvulsant fo ensure appropriale use as adjunct treatment
when previous treatment with AEDs has not provided adequate response or has not
been tolerated.
Testimony given by Dr. Jill Walker
*ACTION: Al in favor.
¢. Aubagio ® (teriflunomide)*
Dr. Argyres presented the drug evaluation for teriflunomide and recommends non-
preferred and limit use to confirmed patients with documentation of prior failed use of
an interferon for MS or glatiramer acetate. Prior authorization required. Add proof of
contraception for women of chlldbearlng age fo criteria.
*ACTION: All in favor.
d. Acthar Gel ® (Repository corticotropm injection)*
Dr. Herink presented the new druy evaluation for Acthar Gel ®. Recommendation is
Prior Authorize to allow coverage for the treatment of infantile spasms in patients less
than 2 years of age and restrict other use for those who cannot tolerate appropriate
glucocorticoid therapy. Requires manual review of claims for patients > 2 years of
age.
*ACTION: All in favor.
e. CF Vitamins Abbreviated Class Review (after executive seesion)*
Dr. Herink presented the evaluation for Cystic Fibrosis vitamins. Due to the
consensus among CF practitioners of routine supplementation with fat-scluble
vitamin preparations in patients with CF, compare and add appropriate formulations
to the list of supplements that are included in the rebate exception policy. Make a
broader recommendation to encofirage CCO's to evaluate their CF vitamin utilization

*Agenda items will be discussed by Committee members for the purpose of making
recommendations to the Oregon Health Plan for adoption info Oregon Adminisirative
Rules 410-121-0030 & 410-121-0040 as required by 414.325(9)
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and adopt similar coverage guidefines. Information will be shared through the
medical and/or pharmacy director meelings.
*ACTION: After Executive Session, all in favor.

f.  Juxtapid ® (lomitapide)*
Dr. Herink presented the new druq evaluation for Juxtapid ® Recommendation to
designate Juxtapid ® as non-preferred and prior authorize criteria to limit use to
genetically confirmed HoFH only who have a medical contraindication to lipid
lowering therapy and LDL aphere~ is and which is prescribed in consuitation with a
specialist. Requires manual review. Reach out to gather information and bring back
to the commiitee on the reliability of genetic testing and more specific criteria that
defines apheresis failure.
Teslimony by Dr. Karen Ward frorn Aegerion.
*ACTION: After Executive Session, all in favor.
g. Kynamro ® {mipomersen)*
Dr. Herink presented new drug evaluation for Kynamro ®. Recommendation to
designate Kynamro ® as non-preferred and prior authorize criteria to limit use to
genetically confirmed HoFH only who have a medical contraindication to lipid
lowering therapy and LDL apheresis and which is prescribed in consultation with a
specialist. Requires manual review. Reach out to gather information and bring back
to the commiittee on the reliability of genetic testing and more specific criteria that
defines apheresis failure.
Testimony by Nancy Martin from Genzyme.
*ACTION: After Executive Session, all in favor.
h. Drug Class Scans*
1. Cough and Cold Products (after executive session)
Dr. Herink stated no further research or review is needed at this time. Evaluate
comparative costs in executive session.
Recommendations to make this a PDL class. Preference only these lower cost
GSN's Guaifenesin liquid 100§ngf5ml guafenesin/dextromeihorphan syrup,
guafenesin/codeine phosphate liquid, psedoephedrine HCL tablets 30mg and
60mg. Consider addition of banzoate capsules as a preferred alternative to
Mucinex tablets.
*ACTION: After Executive Session, all in favor
2. Topical Antibiotics {after executive session)
Dr. Herink stated no further research or review is needed al this time. Evaluate
comparative costs in executiv,e session.
Recommendations to designate double-antibiotic ointment as preferred and
designate Centany AT Kits non-preferred.
*ACTION: After Executive Session, all in favor.
3. Oral Inmunosuppressants (after executive session)
Dr. Herink stated no further research or review is needed at this time. Evaluate
comparative costs in executive session.
Recommendations to designate Myfortic and Sandimmune solution as preferred
o be consistent with previous recommendations.
*ACTION: After Executive Session, all in favor.

IV. The meeting was adjourned at approximately 4:30pm.

*Agenda items will be discussed by Camn ittee members Jor the purpose of making
recommendations to the Oregon Health Ptan Jor adoption into Oregon Administrative
Rules 410-121-0030 & 410-121-0040 as required by 414.325(9)
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Drug Use Research & Management Program

DHS - Divisien of Medical Assislance Programs

500 Summer Streel NE, E35, Salem, OR 97301-1079
Phone 503-947.5220 | Fax 503.947-1119

03U

Oregon State

nTaniT

Pharmacy Utillzation Summary Report: July 2012 - June 2013
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Drug Use Research & Management Program

DHS - Division of Medical Assistance Programs

500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Orgun State

BNIVERLINY

Cotiegs of Pharmacy

Pharmacy Utilization Summary Report: July 2012 - June 2013
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FFY 2012 Medicaid ‘Drug Utilization Review Annual Report

Page 1

Thank you tor taklng our survey. Your response Is very Important to us.

CMB approved 2 (0938.0359
MEDICAID DRUG UTILIZATION REVIEW ANNUAL REPORT

FEDERAL FISCAL YEAR 2012

Section 1927({g)(3){D) of the Social Securily Act requlres each Stale lo submit an annual reporl on the operation of its Medicaid Drug Utilization
Review {(DUR} program. Such reports are to include: dascriptions of the nalure and scope of the prospeciive and retrospeclive DUR pregrams;
a summary of the intervenlions usad In ralrospectiva DUR and an assessment of lhe education program; a descriplion of CUR Board aclivilias,
and an assessment of tha DUR program’s impact on quality of ¢are as well as any cost savings generated by the pregram,

This raport Is to cover the period Cctober 1, 2011 to September 30, 2012 and Is due for submlssicn to CMS by no later than June 28,
2013. Answering the attached questlons and returning the requested materials as attachmants to the repori will constitute full
compllance with the above-mentioned statutory requirement.

ou have any questions reqardina the DUR annual report, please contact € at : DURPollcy@cms.hhs.qov

According lo the Paperwark Raducion Act of 1985, mp!rlnnsxureqwedlouspondlnioolamnolmmalmuduuidxpizys:vaidouawnwlmu Tha vaia QM8 conlbrad mumbee for this mbomiation
cofiecion bn 0938-0659. The tima raquirad lo camplets his i Gon le e d to average 3 heurn pet respanse, ndduding tha tima lo review nstrucions, saarch edaing date resqurces, gakierthe
data rezdad. and complets and raview the Fecen. Il you have ing the aecuracy of G time ) oF SUHg: 14 for b dag s fotm, plaase write 13 CMS, 7500 Security
Bowlavard, Afn- PRA Raperts e wancs Officar, Mak Stop €4.26-05, Bakiscre, Maryland 212441850,

DUR ANNUAL REPORT
fs] clature Farmat for Attachments and Tablas
Slates: Please uss the standardized format for naming attachments and tables beginning wilh the 2012 reporting pericd.
State Abbrev-FFY-ATT.#Abbreviated Report nama (NO SPACES))
Example for Arizona: {each state should insert thelr State code)
Atachments:

AZ-2012-ATT.1-PRS {Predur Review Summary)
AZ-2012-ATT.2.PPCR {Produr Pharmacy Compliznce Report)
AZ-2012-ATT.3-R3IS {Retrodur Screening & Invention Summary)
AZ-2012-ATT.4-SDBA {Summary of DUR BD Activilias)
AZ.2012-ATT.6-GDSP {Generi¢ Drug Substilution Policies)
AZ-2012-ATT.6.CSE {Cost Savings Eslimate)
AZ-2012-ATT.7-FOMP (Prescription Drug Monitoring Program)
AZ.2012.ATT.8-1PN {Innovative Practices Narrative)
AZ-2012-ATT.9-EAS (E-Prescribing Activity Summary}

CMS-R-153 (03/2011)

Next

95%

http://s-fa7i6a-i.sgizmo.com/s3 6/24/2013
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FFY 2012 Medicaid Drug Utilization Review Annual Report

Page 2

Page 1 of 2

1. L STATE

I1. STATE NAME ABBREVIATION *

OR 5]

2. [ MEDICAID AGENCY INFORMATION
II-1, Identify State person responsible for DUR Annual Report preparation.

Name *

First Mame ITrevor |

Last Mame | Dauglass ]

3. Address *

Address | 500 Summer St. NE, £35 |

city [Satem . |

4, State *

5. Zip Code *

973

6. Emall *

I trevor.douglass@slate.or.us f

7. Phone (number only, no hyphen, sxample 4107860600) *

[s03s693828 ]

§. II-2, ]dentify pharmacy POS vender - (Contractor, State-operated, Other). *
Contraclor =]

9. Please enter the vendor name or axptain: *

%

Hewlalt Packard Enlemrise Servicss operates the POS
claims syslem and Prospsctive DUR servicas.

Qregon Health Sciences Univarisly (OHSU) College of
Pharmacy is subconiracted lo operale the Relrospeclive i
DUR services. '

http://s-fa7f6a-i.sgizmo.com/s3

6/24/2013
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FFY 2012 Medicaid Drug Utilization Review Annual Report Page 2 of 2
10. 113, if not State-operated, Is the POS vendor also the MMIS Fiscal agent? * i
CMS-R-153 (03/2011)

Please print a copy of this section for your records before ¢licking "NEXT™ button.
Back Next
|_ 95%_]
Survey Softward powered by SurreyGizmo
E Rt e T )
6/24/2013

http://s-fa7f6a-1.sgizmo.com/s3
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FFY 2012 Medicaid Drug Utilization Review Annual Report

Page 3

11. lll. PROSPECTIVE DUR

{It-1. Identify prospective DUR criteria source.*

Firsl Data Bank EI

42. 1ll-2, Are new prospective DUR criteria approved by the DUR Board? *

F|
fid 1

No

13. IFanswer to lll-2 above Is “No,” please explain *

DUR criteria ara updated by FDB. =
There is ability to medify how the alerds
are responded to (override required,
informalional), but not to change Lhe
criteria ilsell,

14, lII-‘3. When the pharmaclsl receives prospective DUR mesaages that deny the clalm,
does your system: *

l c) a) andfor b} above - depending on the silualion E—_”

15, If answer to lll-3 above Is "¢)," please sxplaln *

A pharmacist can override an early
refill and/or pregnancy/durg interaction
wilh correct conflict inlervention and
outcoma codes. A high doss alen
requires a prior authorization

16. llI4, Early Rellll;

{lt-4. a) At what percent threshold do you sel your system to edit? *

| Percenlage

Non-controlled drugs: * ISO% |
Contrelied drugs: *

17. 114, b) When an early refill message occurs, does the State requlve prior authorization for non-controlled drugs?

-

No |

18, If answer to liI-4 {b) above Is '"No’, can the pharmacist override at the polni of service? *

Yos Ffi

19, -4, ¢} When an early refill messaga occurs, does the Stale require prior authorlzation for controlled drugs? *

No =l

http://s-fa7f6a-i.sgizmo.com/s3 6/24/2013

18 of 205




FFY 2012 Medicaid Drug Utilization Review Annual Report

20. if answer tolll-4 (¢} above Is 'No', ¢an the pharmacist override at the point of service? *

21. I-3. Therapeutic Dupllcation:

IlI-5. a) When there Is therapeutle duplication, does the State require prior autherization for
non-controlied drugs?

Sometimes |

22. If answer to I11-5 (a} above |s "Sometimes,” please explain *

Therapaulic duptication invoiving CNS sedalives £
such as benzodiazepines, zolpidem, or zateplon
require a prior autharizalon.

23.|11-5. b) When there Is therapeutlc duplication, daes the Stats require prior authorizatlen for controlled drugs? *

Somelimes |

24, If answer to lll-5 (b) above Is "Sometimes,” please explaln ¢

Prior authorization Is required when a pallent ls 25
laking more than one long acting oplold.

|

CMS-R-153 {(03/2011)

Please print a copy of thls section for your records before clicking "NEXT™ hutton.

Page 2 of 2

Back Next

| 25% I

Survey Softwarg poveered by SunvayGizmo

http://s-fa7f6a-i.sgizmo.com/s3

6/24/2013
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Page 4

OMB approved#: 0938-0859

25, [I-8. State Is providing DUR criterla dala requested on Tahle 1- Prospective DUR Cyitarla Reviewed by DUR Board, indicating by
problem type those criteria with the most signiflcant severity levels that were reviewad In-depth by the DUR Board In this reporting
perlod. *

Yes Fl

26, TABLE 1 - PROSPECTIVE DUR CRITERIA REVIEWED BY DUR BOARD

Indlcate by problam type those criterla with the most significant severity levels that were reviewed In-depth by DUR Board.

FOR EACH PROBLEM TYPE BELOW IN THE FIRST COLUMN LIST THE DRUGS/ DRUG CATEGORY/ DISEASE COMBINATIONS FOR
WHICH DUR BOARD CONDUCTED IN-DEPTH REVIEWS.

INAO;?'LROPRIATE . IA;' THERAPEUTIC - TC; DRUG DRUG - D/; DRUG ALLERGY - D/A; DRUG DISEASE - DiOls;
AHFSTC{LevelZ) AHFS TC (Level 4)
1A DOSE1 Cenlral Nervous System Agenls ' Analgesics and Antipyrelics
1A DOSE2 N | - Plsase Sefect ~ — | Z Pleasa Salect — —
A DOSES !- Peowseect =l ~ Plaase Select
TCOUPLIGATIONs ||~ PlosseSoid= |||~ Piesse e~
TCOUPLIATION2 || —PiosmSeect— 5| | ~Plemeselo=
TCOUPLICATIONs |~ PlessaSaa~ 5l||[-Pleaseseoatn
DA INTERACTIONT || - Plssse Select - | F)| || - Prease Seieci =
DIA INTERACTION2 || — Please Sel'ect — = = Pleass Select — B
DIAINTERACTIONS | = Piease Seioct~ - ﬂ] {-Pleasa S;{ecln
ADURATIONt | —PlesseSelecie %1} | [~ Please Seloct=
ADURATION2 | —Plemosded =) | [~ Pleoss setecr—
IA DURATIONS Pemeseka- 3 |[~rleasesema-
DID INTERACTIONS? |, ~ Please Sefect [~ Plesss Seloct =
DID INTERACTIONS2 - Please Sefect T T Il;.Pléas.el Select -«
DID INTERACTIONS3 | — Pleasa Select %[ || ~ Pieaso Select -
g’gﬁTMNm CATIONT ? - Please Select - . *{ | ! - Please Select -
gg:;;’RAINDICATIONZ . ~ Please Select ~ Fv; | - Please Select -
gIODI{fTRAINDICATIONS | ~ Please Select - = ! | - Please Sefect -
OTHER (specify} || Gastrointestinal Drugs Z]) 1 Antivirals
01:HER {specify)2 ;| Gaslrointestinal I.Jrugs“ _:ji Antivira;ls — — =) , [Anlir(
http://s-fa7f6a-i.sgizmo.com/s3 6/24/2013
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| § AHFS TC (Levet 2) AHFS TC (Level 4)
OTHER {specify}3 Cardiovascutar Drugs Anlithrembatic Agents | Thror
OTAER (specify);i é;rd}c;;ascular Drugs . Ar.llili'lr;f-l‘l.boﬁc rets | | Plate
QOTHER (specify)s Aﬁll-infeclive Agenls . ; Anit\;irals - F| I AnLnn
OTHER (specify)s ] i Hormones and Synthetic éubsiilules ff]l J Hemalcﬁ;)ieﬁc Agenls = ' - I';'Ia
OTHER (specify)7 Re;piratory Tract Ageﬁlé Ei | Mucolytic Agenls | | -~ Pie -
OTHER (specit)s | Respiatory TraotAgerts Bl - 1
OTHER {specify)9 Gastroir;l;;r.-i_nal Drugs — — 3__” i Diabeles;rh‘ﬁ.eﬂiltlrks B F I Incre!

27.111-7. State has Included Attachment 1 = Prospective DUR Review Summary *

Yes z‘j

28. ATTACHMENT 1 - PRODUR REVIEW SUMMARY

This attachment Is a year-end summary report on prospective DUR scraaning. It should be limited to the Top 20 type/drug
cambinatlons which generate the largest number of messages. For each prablem type/drug comblnation included, a denominator
must be reported. The denominator Is the totai number of prescription cfalms adjudicated {during a given t!me perlod) for the drug
compared to the number of messages generated for the problem type/drug (Incorrect dosage/drug) during the same tlime perlod.
Denominators permit comparison in percentage terms of the relative fraquency of different problem typeldrug combinatlons, For
oble ef/drug com tlans more than one drug {e.q., drvafdrug Interactions), the denomlnator Is the number of

prosceiption claims for the drua submitted for adludlcation.

Include for tha Top 20 problem type/drug alerts with a severity of Level 1:

* The number of messages generated by the system and a denominator. The number of messages must refate to problem type/drug
combinatiens {incorrect dosage/drug). Report levels of messages by problem type only, Incorrect dosage or drug only are not
acgeptable,

* The number of messages overrldden (l.e., adjudication process carried through to completion even though a message was
generated).

* The number of reversals/cancellations/denlals (l.e., adjudicatlon not casrled through to completion) and data on types of
Intervantions by pharmacists and the outcomes of such Interventions sulng applicable NCPDP standards (e.g. Standard Format
Verslon 5.1).

* The number of reflll too soon messages, duplicate prescriplion messages transmitted and, where applicable, ¢falms denlals.

Stata Abbrav-FFY-ATT.#-Abbravialed Report name (NO SPACES!) Exampla for Arizona: (each state should Insert thelr State code) AZ
-2012-ATTA-PRS

Attachment 1 Flle Name *

OR-2012-ATT.1-PRS |

29. Attachment 1

Fite. OR-2012-ATT.1-PRS.xsx

30. [11:6. State has included Attachment 2- Prospective DUR Pharmacy Compliance Report, a reporf on State efforts to monitor
pharmacy complianca with the eral counseling requirement. *

Yes ﬂ

a1

31. ATTACHMENT 2 - PROSPECTIVE DUR PHARMACY COMPLIANCE REPORT

This attachment reports the monitoring of pharmacy cempliance with all prospective DUR requiraments performed by the State

Medtcald agency, the State Board of Pharmacy, or other entity responsible for monltor!ing pharmacy activitles. If the State Medlcald
agency itself monitors compliance with these requirements, it may provide a survey of a random sample of pharmacles with regard
o compliance wilh the OBRA 1990 prespeclive DUR requirement. This report detalls State efforts to monitor pharmacy complianca

htip://s-fa7f6a-i.sgizmo.com/s3 6/24/2013
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with the oral counseling requirement. This attachment should describe In detail the monitoring efforts that wers performed and how
effective these efforts were In the fiscal year reperted.

State Abbrev-FFY-ATT.#-Abbrevlated Report name (NO SPACES]) Example for Arizona: (each state should Insert thelr State code) AZ
-2012-ATT.2-PPCR

Attachment 2 File Name *

OR-2012-ATT.2-PPCR =f|

32, Atachment 2~

File: OR-2012-ATT.2-PPCR.doc

CMS-R-153 (03/2011)

Please print a copy of this sectlon for your records befere ¢licking "NEXT" button. Please note that when printing Table 1, the entire
table will not print out on a single screenshot. You may need to adjust the size and/or printing two scraenshots.

Back Next

I s 1

Suivey Sofwarg powered by SurveyGamo

http://s-fa7f6a-i.sgizmo.com/s3 6/24/2013

22 of 205



FFY 2012 Medicaid Drug Utilization Review Annual Report Page 1 of 1

FFY 2012 Medicaid Drug Utilization Review Annual Report

Page 5

OMB approved#: 0938-0659

33, 1V. RETROSPECTIVE DUR

IV-1. ldentify tha vendor that performed your retrospective DUR actlvitles durlng the Ume perlod coverad by this report. (cempany,
academic institution or other organizatlen) *

| Academic instilulion ;:l

34. Organlzatlen Name ~

[0S Callege of Pharmacy ]

35. V-1, a} Is the retrospective DUR vendor also the Medicaid fiscal agent? ®

o k|

36. IV-1. b} Is this retrospective DUR vendor also the developer/supplier of your retrospective DUR, Criterla? *

Yes |

37. V-2, Does the DUR Board approve the retrospective DUR criterfa supplled by the ¢riterla source? *

Yes |

Please print a copy of this sectlan for your records belgre cllcking "NEXT" button,

Back Nexi

| 95%

Surcey Scware powersd by SurveyGizmo
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B

DRUG PROBLEM TYPE KEY
ID = Insufficlent Dose; DDI = Drug! Drug Interaction; IDU = Incorrect Duration; DDC = Drug/ Disease Contradiction; OU = Over
Utilizatfon; TD = Therapeutlc Duplicatlon; DU = Under Utllizatlon; AG = Appropriate Use of Genorics;

39. JABLE 2 — RETROSPECT(|VE DUR BOARD APPROVED CRITERIA

Therapeutfc categories reviewed by the DUR Board {Check All Relevant Boxes)

38. I¥-3. State has provided the DUR Board approved criterla data requested on Yable 2 ~ Retrospactive DUR Approved Grlterla

On the vertlcal axIs, llat the therapeutlc categories numbar raviewed by the DUR Board and on the horizonlal axls Hst the therapeutlc
categorles (AHFS level2 and tevel 4) and the problem types that may be assoclated with a therapeutic category. If the retrospective
DUR program has approved criterla fer drugs In a given therapeutlc category, check boxes for the relevant problem types for which
criterla have been established.

THERAPEUTIC CATEGORY - TC

o AHFS TC (Level 2) ~ AHFSTC({Level4) ~Jmoiwouljo
é:igggil‘l;:c | Cenlral Nervous System Agenls ) I Analgesics and Anlipyretics -§ | CiC {E
I;KEEQZ?\J(TQIC l Anti-infective Agents —l . [Anlivirals #HICciF |EB
éﬁggg;g‘;gc , Cardiovascular Drugs l Anlidiahetic Agents FllciCir
E:EEQPOERL‘EG I Cardicvascular Drugs I Antithrombolic Agenls E” Ci{ii {E
2;52‘22%'{:? I Antlinfective Agents I_‘A.ntivirals - Ell | i _ F" E
'él;i:gi;it\?éc I Cardigvascular Drugs | Antithrombotic Agents ;]’ o .
éif.:égilﬂc | Anti-nfective Agents [ Antivirals dicie |5
THERAPELTIC 1 [ Antiantective Agents =] { [Anirirats HllFiE |F
;g?:époil;gc | Hommanes and Synthetic Subslitules E] l Hemalopoielic Agenls 5 rie 5
EZE:‘;;?;T}‘; | Respiratory Tract Agents I Mucolytic Agsnts Ell CiE |k
E;E:‘ggil“:;r:? | Resplralory Tract Agenls = l | Other Miscellangous Therapeufic Agenls §| [ _ Cir
zzf_g‘ggi?ﬂg | Gaslraintestinal Drugs El' ! Diabetes Méllitus Eﬂ C:iC {f
1(:.:?222%?(112 | — Pleasa Select -- | — Please Select -- E” Cirir
E:ﬁ:‘égil;ﬂg | - Please Select — [ -- Please Select - #Hiciocir
Eﬂ?g’é};i&]f;g I -- Please Select - | - Pleass Select - _'_J} clcic
giigg;ERL‘JfTig I — Please Selecl -- ;H I -- Please Select - e { Dir
gﬂ.’f_g‘ggﬁ?ﬂ? [-— Please Select - ! | ! ~ Please Salect — Ej! | T ; r

http://s-fa7f6a-i.sgizmo.com/s3 6/24/2013
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AHFS TC (Level 2) AHFS TC (Level 4) D 3 wou lo
ziigg}é}il‘ﬂg I - Pleass Select — = ; ! -~ Please Selacl - E” C i = ir
2;5282‘2;1:2 I ~ Please Select -- ‘_v_l 3 I;Flease Select -- E” = j - icC
l:gggj;il.‘:’gg | — Please Sefect — =] [— Please Selsct - FiC ; riC

40. V4. State has Included Attachment 3 - Retrospective DUR Screening and Intervention Summary Report =

Yes 3

41, ATTACHMENT 3 - RETROSPECTIVE DUR SCREENING AND INTERVENTION SUMMARY REPORT

" This Is a year-end summary report on retrospective DUR screening and Interventlons. Separate reports on the results of
retrospective DUR screening and on Interventions are acceptable at the optlon of the State. The report(s) should:

* Report the level of ¢riteria exceptions by drug class {or drugs within the class) and problem type. (An exceplion Is an Instance
where a prescription submitted for adjudlcatlon dees not meet the DUR Board-approved critarla for one or more problem types
within a drug class,}

NOTE:
a) Repoiting leveals of criterla exceptlons by only drug class (drug) or problem type Is not acceptable.
b) Year end summary reports should be limited to the Top20 problem types with the largest number of exceptlons.

*Include a denominator for each drug ¢lassiproblem type for which criteria exceptions are reported. A denominator |s the number of
prescription clalms adjudlcated for a drug efass {or Individval drugs fn the class) during a given time perlod compared to the number
of crileria exceptions for the drug class {or Individual drugs in the ¢lass) during that time perlod.

* Also report, for each drug class/diug and problem type Included in this summary report, the number of interventions {fetters, face~
to-face vislts, etc,) undertaken during the reporting perlod.

* States which engage in physician, pharmacy profile analysls (l.e., review prescribing or dispensing of multiple prescriptions for
multiple patients Involving a particular prohblem type or dlagnosis) or engage In patient profiling should raport the number of each
typo of profile (physlclan, pharmacy, patient) reviewed and identify the subject(s) (dlagnosls, problem type, stc.) Involved.

State Abbrev-FFY-ATT.#-Abbrevlated Report name (NO SPACES!) Example for Arizona: {each state shauld insert thelr Stale code) AZ
-2012-ATT.3-RSIS

Altachment 3 Flie Name *

| or-2012-ATT.3.RSIS F]

42, Attachment 3 *

File: OR-2012-ATT.3-RSIS.docx

CMS-R-153 (03/2011)

Please print a copy of this sectlon for your racords before clicking "NEXT" button, Please nole that when printing Table 2, the entire
table will not print out on a single screenshot. You may need to adjust the size andfor printing two screenshots.

Back Next

L 25% f
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Pane 7

CMB approvad#: 0938-0659

4. V. PHYSICIAN ADMINISTERED DRUGS

The Deflclt Reductlon Act requires collection of NDC numbers for coverad outpatlent physlclan adminlstered drugs. These drugs are
pald through the physiclan and hospital programs. Has your MMIS been deslgned te Incorporate this data Into your DUR criterla for
both Prospective DUR and Relrospective DUR? *

Yes ot

44, Commant forV

CMS-R-153 (03/2011)

Please print a copy of this section for your records before clicking "NEXT" bulton.
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45. VL DUR 8 D ACTIVITY

V-1 State Is Including a summary repert of DUR Board actlvitles and meating minutes during the tima perlod covered by this report
as Attachment 4 - Summary of DUR Board Activities *

Yes |

46, ATTACHMENT 4 - SUMMARY OF DUR BOARD ACTIVITES

This summary should be a brief deserlptive raport on DUR Board activities during the fiscal year reported.

* Indicate the number of DUR Board meatings held.
* List additlens/dsletions to DUR Board approved criteria,

a. For prospective DUR, list problem type/drug combinations added or deleted.
b. For retrospective DUR, {Is! therapeutle categorles added or deloted.

* Describe Board policies that establish whether and how results of prospectiva DUR screenlng are used to adjust retrospective DUR
screans. Also, describe policles that establish whether and how results of reirospective DUR scraening are used to adjust
prospective DUR screens.

“ Describe DUR Board Involvemant in the DUR education program. {e.g., newsletters, continulng educatlon, etc.} Also, describe
policles adopted to datermine mix of patlent or providar specifle Interventlon types (e.g., letters, face fo face viskts, Increased
monltorlng).

State Abbrov-FFY-ATT.#-Abbreviated Report name (NO SPACES!Y) Example for Arizona: (each state should Insert their State code} AZ
-2012.ATT.4-SDBA

Aftachment 4 File Name *

[OR-2012.ATT 4-508A =]]

47. Aftachment 4 *

Filer OR-2012-ATT.4SDBA.docx

48. Vi-2. Does your State have a Disease Management Program? *

fes : =l

49.1f answer to VI-2 above Is 'Yes', Is your DUR Board Involved with this program? *

Yas i

§0. VI-3. Does your State have a Medicatlon Therapy Management Program? *

Yes |

§1. If answer to VI-3 above Is *Yes', Is your DUR Board involved with this program? *

http:/fs-fa7t6a-i.sgizmo.com/s3 6/24/2013
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Please print a copy of this saction for your rec¢ords before clicking "NEXT" button.
Back Next
| esw ]
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52. Vil. GENERIC POLICY AND UTILIZATION DATA

Vil-1. State is including a description of new policles used to encourage the use of therapeutlcally aquivalent generi¢ drugs as

Attachment 5 - Geneyic Drug Substitutlon Policles *

Yos 3

53. ATTACHMENT 5 - GENERIC DRUG SUBSTITUTION POLICIES

Describe any policles used to encourage the usa of generle drugs such as State maxlmum/minimum allowable cost (pricing, higher
dispensing fee for generlc andfor lower co-pay for generies). Include relevant decumentation.

State Abbrev-FFY-ATT.#-Abbrevlated Report name (NO SPACESI) Example for Arizona: (each stata should Inser thelr State code) AZ
-2012-ATT.5-GDSP

Attachment 5 File Name ~

=|

| OR-2012.ATT.5-GDSP ¥}

54. Attachment 5 *

File: OR-2012-ATT.5-GDSP.decx

§5. Answer to question VII-2 and VII-3 below use TABLE 3 - GENERIC UTILIZATION DATA

Please provide the foliowing ulilization data for this DUR reporting perlod for all covered outpatient drugs pald. Exclude Third Party
Liabitity.

Computation Instructions:

1. Generlc Utllizatlon Percentage: To determine the genarle utilization percentage of all covared outpatient drugs pald durlng this
reporting perlod, uge the following formula;

N+ (S +N+I)x 100 = Generlc Utllizatlon Percentage

2. Genaric Expendltures Percentage of Total Drug Expenditures: To determine the generlc expenditure percentage {rounded to the
nearest $1000) for all covered oulpatient drugs for this raporting perlod use the following formula:

$N + (§3 + SN + $1) x 100 = Generic Expendlture Percentage

CMS has deveioped an exfract flle from the Madlcald Drug Rebate Program Drug Product Data File Identlfying each NOC along with
sourclng status of each drug: §, N, or | {see Key below), which can be found at htip:fiwaww.medlcatd govidedicaid-CHIP-Program-
Inforgnation/By-TopicsiBenelitsfPrescription-Dryas/Drug-Utlizatlon-Reulew. htm! {Click on the link "an NDC and Drug Category file
[ZiP]," than open the Medlcald Drug Product Files 4th Qtr 2012 Excel flle). This flle will be made available from CMS to facllifate
consistent reporting across Stales with this dala request.

KEY:

Single-Source (8) - Drugs that have an FDA MNow Drug Application (NDA) approval for which thare are no generic alternatives
avaliable on tha market.

Non-Innovator Multiple-Source (N} - Drugs that have an FDA Abbreviated New Drug Appllcation (ANDA) approval and for which thers
exists generlc alternatives on the market. Innovator Muitiple-Seurce {J) - Drugs which have an NDA and no longer have patent
exclusivity, ™

http://s-fa7f6a-i.sgizmo.com/s3 6/24/2013
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¥ Tolal Numigar of Claims ! Tolal Relmbursement Amcunt Less Co-Pay

Single-Source {S) Drugs * | 253657 | 82326565
Non-Innovator (N) Drugs * (1648290 | 29750626 |
Inngvater Butti-Source (1) Drugs * { 174462 I 32281648

56. VII-2. Indlcate the generls utllization percentage for all covared outpatlent drugs pald during thls reperting perlod, using the
computatlon inglructlons In Table 3 - Generle Drug Utillzatlon Data,

Number of Generl¢ Claims *

1648290 |

57. Total Number of claims *

(20750626 ]

58. Generle Utllization Percentage *

79.38%

§9. Vil-3. Indlcate the percentage dollars pald for generic coverad outpatlent drugs In relation to all coverad outpatlent drug clalms
paid durlng this reporting period using the computation Instructions In Table 3 - Generlc Drug Utitization Data,

Generic Dollars *

| 28750626 ]

60. Total Dollars *

144358839

61. Generic Expendlture Percentage *

[20.61%

CMS-R-153 (03/2011)

Please print a copy of this sectlon for your racords before clicking "NEXT" button.

Back Next

95% \

Survey Saftwera pervered by SuveyGamo
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62. VIll. PROGRAM EVALUATIONICOST SAVINGS

Viil-1. Bid your State conduct a BUR program evaluatlon/cost savings estimate? *

Yes id

63. VIIl-2, Who conducted your program evaluatlonfcost savings estimate? (company, academlc Institution , other fnstitution) *

1 Company #

64, Organizatlon Name to VIIl-2 ~

HP Enlerprise Servicas ]

65. Vill-3, State Is providing the Medlcald program evaluations/cost savings estimales as Attachmeot 6 — Cost Savings Estimate *

Yes |

66, ATTACHMENT 6 - COST SAVINGS ESTIMATE

Include coples of program evaluationsicost savings estimates prepared by State or its contractor noting the methodology used.

State Abbrov-FFY-ATT.#-Abhrevlated Reper nama (NO SPACES?) Example for Arizana: {each state should insert their State code) AZ
-2012-ATT.6-C5E

Attachment & File Name *

OR-2012-ATT.6-CSE |

67. Attachment 6 *

File: OR-2042-ATT.6-CSE.doc

68, Vill4, Please state the Estimated net savings amount. $ *

113338

68. VIII-5. Please provide the estimated percent impact of your state’s cost savings program compared to total drug expenditures for
covered cutpatient drugs. Divide the estimated net savings amount provided In Section VI, Question 4 above by the total dollar
amount provided in Sectlon VI, Question 3, Then mutiply this number by 100.

Estimated Net Savings Amount/ Total Dollar Amount * 100 =*

[1%

CMS-R-153 (02/2011)
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70. }X. FRAUD, WASTE AND ABUSE DETECTION

1X-1. Do you have a process In place that Idantifles potentlat fraud or abuse of controlled drugs by reclplents ? *

Yes =l

71. [f*Yeos" to IX-1 above, what action{s) do you Initfate? Check all that apply. *

[ a_ Deny claim, and require pre-authorization
[ b. Rsfer recipient to lock-in program
I . Refer to Medicaid Fraud Contral Unit (MFCU) or Program Inlegrity

C d Other

72, 1X-2, Do you have a process In place that Identlfles possible fraud or abuse of controlled drugs by prescribers 7 *

No |

73.1X-3. Do you have a process In place that identifles potential fraud or abuse of controlled drugs by pharmacy providers 7 *

No =l

74. 1X-4. Does your Stale have a Prescription Drug Moaiterlng Program {FOMP)? See Attachment 7 -
Prescription Brug Monitoring Program for a deseription of this program. *

Yes i:_]

75, ACHME =PRESCRIPTION DRUG MON ING P RA

In FY 2002, Congress approprialed funding to the U.S. Department of Justice lo support Prescription Drug Menlitoring Programs
{PDMPs). These programs help pravent and detect the diverslon and abuse of pharmaceutical controlled substances, partlcularly at
the retail lavel whera no other automated information collectlons system exists. States that have implemented PDMPs have the
capability to collect and analyze data on filled and paid prescrlptlons more efflciently than those without such programs, where the
collection of prescription Informatien can require a time-consuming manual reviaw of pharmacy files. If used properly, POMPs are an
affective way to identlfy and prevent diverslon of the drugs by health care providers, pharmacles, and patlents.

Flease attach the flle which describe your PDMP and explain how the State applles this information to control fraud and abuse,

State Abbrev-FFY-ATT.#Abbrevlated Report name (NO SPACESI) Example for Arizona: (gach state should insert thelr State code) AZ
-2012-ATT.7-PDMP

Attachmant 7 Flla Name *

[ OR-2012-ATT 7-POMP =]

76, Attachment 7 *

Fila: OR-2012-ATT.7-PDMP.doex

http://s-fa7f6a-i.sgizmo.com/s3 - 6/24/2013
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77. X, INNOV, PRACTICES

Practices. *
No |

CMS-R-153 (03/2011)

Please print a copy of this sectlon for your records before clicking "NEXT" button.

X-1. Have you daveloped any innovative practices during the past year which you have in¢luded in Attachment 8 — Innovative

Back Next

[ o5% |
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78. X1 E-PRESCRIBING

XI-1. Has your State Implomented a-prescribing? *

Yos 5

79. If "Yes', please respond to questions X1-2 and XI-3 helow.

80. X1.2. Dees your system use the NCPDF Origin Coda that Indicates the prescription source? *

Yes )|

81. XI-3. Does your program system (MMIS or pharmacy vendor} frave the capabflity to electronlcaily provlde a prescriber, upan
Inquiry, patlent drug history data and pharmacy coverage timltations prlor te prescriblng? *

No |

82. ¢) If 'No', are you planning to develop thls capahllity? =

No =

CMS-R-153 (03/2011)

Euryey Scftware powered by SurveyGzmo
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83. XI.. EXECUTIVE SUMMARY

Drug Usa Review (DURY) within the Division of Medical Assistance Programs is a program designed 1o measure and
assess the proper utilizalion, quality, therapy, medical approgrialeness, apprepriate seleclicn and cost of prascribed
medication through evaluation of claims data. This is done on both a retrospeclive and prospective basis. This program
Includes, bul Is not limited to, educalion in refation to over-ulilizalion, under-ulifization, therapeutic duplication, drug-lo
disease and drug-lo-drug inleractions, incorrect drug dosage, duration of treatmenl and clinical abuse or misuse.

The DUR Board's prionities focused on prior authonization criteria, drug use evalualions, etc.

CMS-R-153 (03/2011)

Please review report for accuracy and print a copy of repoert for your records betore clicking "SUBMIT" hutton.
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Updates and Future Perspectives In the Management of Stable Chronic Obstructive Pulmonary Disease
By Amy Higginson and Kethy Nguyen, Pharmb. Candidales 2043, Megan Henink, Pharm D, and Harjeen Singh, Pharm .0, BCPS, all fromt Oregon Sfale Universify College of Fharmacy

l

Chronic obslructive pulmonary disease {COPD} is a progressive lung disease
characlerized by loss of lung funclion over ime. The World Heallh
Organization estimales that by 2030, COPD will be the third leading cause of
doath worldwide.! Cigarette smoking Is he major risk faclor for COPD; ather *
risk factors include genetic, air pollution and eccupalional exposures.
Bronchodilators such as bela agonists and long acling anticholinergic agents
conskilute the mainstay of lnerapy. Inhaled corlicesteroids are used in
combination with bronchodilators depending on the frequency of
exacerbations and severity of COPD. New evidence and developmeni of
novel agen's have resulled in significant changes in the management of
COPD. As a resuli, The Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidslines were revised in lale 2011 and updated in 2013.22 This
review will highlighl pariinenl GOLD guideline revisions and evaluate the
evidence behind the addition of new treatiment oplions.

2011 Rerision<2103 Updates

The definition of COPD Is no longer limited {o chronic bronchitis or
emphysems; it is a mixlure of ailow obsiruction, alveolar destruction and 3
chronig inflammalion. Previous GOLD guidelines calegonzed COPD sevemy -
by posl-bronchodilator FEV: alone. :

Flaurs 1z Gombined seasserment of GOPD bated on FEV, aymplom ssers, and susawbsion
hietory

E

é N Y The updated
o _ - guide!ines grade
FEY, 250 Predcted : FEv, =507, Presicted severity (A-D) of
R 01 o EAT410 Rl COPD based upon
CAT210 a combinalion Gf
\ AN _/  diinical symploips,
- in particular
4 ™ ™\ dyspnea, and
c slaging of
Risk :*9“ Rk spirometry (Figure
Earbataraashy. %Z%Eg? 1). Palients
mRG A1 on GATEIR CATZ10 assigned lo group D
’ have more options,
~ SN / in¢luding more-

Adapted from the Global sirutegy foi the dlsgnosls, manpgament, wnd approved agenls.

prevenilon of COPDS mMRC ssere » modifled Mudicel Raswrrch Counel]
rymplom score, CAT = £OP0 susiiment tait

Recenlly, an epidemiological sludy compared the 2007 staging classificalion?-
4 versus the 2011 staging classification A-D in predicling exacerbations,
morbidity and moriality amang patienls with COPD.! The new COPD
stralificalion was able 1o identify a higher percentage of patienls at risk of
exacerbalions. Another finding wes thal palients presenting wilh dyspneain -
the group B category (low risk and more symploms) had higher 3-year
mortality rates than palients in group C {high risk and less symploms) despite
minimally reduced FEV1 {10.6% vs. 8.2%, respeclively, P=0.02}. Patientsin
subgroups B and C also had a higher prevalence of cardiovascutar (CV)
disease and cancer, with reduced survival. Since dyspnea is commonly
reported by palients with CV disease as well as patients with COPD,

screening for comorbidilies is essential in the assessment and treatment of
COPD# Shorl-acting beta agonists (SABA) and shor acting anticholinergics
are recommended as first-line as-needed therapy, followed by long-acling
drugs for more ongoing contrel?  These are followed by recommendalions
{or combination drugs. Inkaled corlicosteroids with a long-acting beta agonist §
{LABA)is more effeclive lhan lhe individual componenls alone in reducing  *
exacerbalions, improving lung function, and enhancing heallh status
(Evidence A in severe COPD; Evidence B in moderale COPD). There is
evidence to suppori lhal long acting anticholinergics are superior 1o .
LABAs, however, the guidelines note that the difference is small and give each
agenl lhe same level of avidence.25

New Therapeutic Oplions

Appropriate medical management of stable COPD can reduce symploms,
reduce the frequency of exacerbations, and improve overall health status of
the patient. Despite recent improvements, exisling medications have nol
been shown lo consistently modify the long-lerm decline in lung funclion.

Indacaterol {Arcapla®} was the first new bronchodilalor approved and added
1o the 2011 updale of the GOLD guidelines.2” Indacalerel is a once dally
LABA therapy with a faster onset of aclion than salmelerol. |l has shown lo
reduce days of poor control and need for rescue medication, reduce
symploms and exacerbations and improve heallh status.2® While the FDA
approved Ihe 75 meg dose, the two dose sirengths (150 and 300 meg) thal
were mosl commonly studied in the original efficacy siudies were not FDA
appraved due to afack of evidence of increased efficacy with dose
escalalion. The most recent guidelines state that the bronchoditalor effect of
indacalerol is significantly greater than that of formolerol and salmeterol, and
similar lo liolropium (Evidence A)? A mela-analysis evalualed the efficacy of
indacalerol, tiolropium, salmaferol, and formoterol in COPD2 A fotal of 22
publicalions were included in the analysis and found that indacaterol
resulted in a comparable FEV: at 12 weeks 1o liofropivm and salmelerol, and
higher FEV: versus formaterol (0.05 L difference; 95% Cl 0.01-0.09).8
Indacalerol has an acceptable safely prolile, however; cough occuring after
inhalation of indacaterol has been obsarved in up to 24% of palients.3
Similar lo olher LABA's, indacalerol containg a black box warning of an
increase in {he risk of asthma-relaled death and is contraindicaled in patients
with asthma without the use of a long-lerm asthma control medicalion.”

Aclidinium bromide (Tudorza Pressaii®) is a new inhaled long-acting
anticholinergic drug that is administered fwice daily.2 Unlil recently;
tiolropium was the only avallable long acling inhaled anlicholinargic. The
ATTAIN and ACCORD COPD | studies were phase [ll trials evaluating the
approved 400 mog twice daily dose of aclidinium versus pfacebo? Both
found that lrealment of moderate to severe COPD patients with twice-daily
aclidinium was associated with significant improvements in brenchodilation,
heatth status, and COPD symptoms. A minimum clinically important
difference for FEV1 has not been defined in COPD, aithough improvement of
around 100 to 140ml has been suggesled as a benchmark.i The trealment
effecl of aclidinium 400 ug ranged from 61 m! to 124 ml across the sludies at
week 12, In comparison, liotropium has been shown lo increase FEVT by
ground 140ml compared fo placebo. There remains insufficient evidence lo
dolarmine aclidinium's effecls on morlality and other patient-centered
oulcomes, including exacerbalions.® In clinical trials, serious adverse event
rales were low with actidinium. However, the CV risks are not well defined
and need to be studied in larger clinical als. Although aclidinium was
added to the 2013 GOLD guidelines as a therapeulic oplion, tiotropium has
level A evidence to support its use in reducing exacerbations, reducing
hospitalizations, and improving symptoms and health stalus.®

Agenls have also been developed (hat largel specific inflammatory
processes, including inhibition of phosphodiesterase-4 (PDE4). However,
theaphyliing is a nonseleclive phosphodiesterase inhibitor and is associated
with polentially life-threatening and difficult to treat adverse offects.
Roflumilast (Daliresp®} is the firsl oral seleciive PDE4 inhibilor approved as
500 mcy daily to reduce the risk of exacerbations in patienls wilh severe
COPD (FEV1 <50% predicled) associated with chronic bronchitis and a
history of exacerbations."* Roflumilast is supporied in the 2011 and 2013
GOLD guidefines with level A gvidence for its proven efficacy in reducing
moderate and severe exacerbalions tequiring treatment with corlicosteroids
by 15-20% in patients with severe COFD23 |{ is recommended based on
level B evidence in appropriate palients who are not adequately conlrolied
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with long-acling bronchodilators; il shou'd always be used in combination with
bronchodilator therapy. The most frequent adverse effecls being nausea,
reduced appelile, abdominal pain, diarrhea, sleep dislurbance, and headache.
Psychialric adverse evenls are also a concern with Lhe use of roflumilast.

Recenlly, the combinalion of fluticasene furoate, an inhaled corlicosleroid, and-

vilanlerol inhalation powder (Breo Ellipta®), a LABA, was approved for the

Peer Reviawed By. Tom D. Yan, MD, Northwes! Permanenle, Pulmonary Critical Care
and Jonathan White, Pharm D, BCPS, Clinical Pharmacy Specialist, Primary Care,
Providence Medical Group.
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Collegs of Pharmacy ,J\Uth{)ri[}’

© Copyright 2012 Orepon Statz Universiy, All Righis Reserved

Month/Year of Review: July 2013 Date of Last Review: Drug December 2011
PDL Classes: ADHD Source Document: Drug Effectiveness Review Project

Current Status of PDL Class:

s PREFERRED AGENTS: AMPHETAMINE ASPARTATE/AMPHETAMINE/D-AMPHETAMINE TABLET,
DEXMETHYLPHENIDATE CPMP 50-50 (FOCALIN XR®), DEXTROAMPHETAMINE TABLETS (DEXEDRINE®), FOCALIN®
(BRAND ONLY), LISDEXAMFETAMINE (VYVANSE®), METHYLPHENIDATE HCL TABLETS, methylphenidate ER

¢ NON-PREFERRED AGENTS: AMPHETAMINE ASPARTATE/AMPHETAMINE/D-AMPHETAMINE ER,
DEXTROAMPHETAMINE ER, DEXTROAMPHETAMINE SOLUTION (PROCENTRA), METHAMPHETAMINE HCL TABLETS,
METHYLPHENIDATE TRANSDERMAL (DAYTRANA®), METHYLPHENIDATE HCL CD CPMP 30-70, METHYLPHENIDATE ER
CPMP 50-50, METHYLPHENIDATE HCL SOLUTION, METHYLPHENIDATE XR (QUILLIVANT XR®), METHYLPHENIDATE
HCL CHEWABLE TABLET, METHYLPHENIDATE ER DESTROAMPHETAMINE/AMPHETAMINE,
DEXTROAMPHEATMINE/AMPHETAMINE (ADDERALL XR®)

s NON-PREFERRED VOLUNTARY AGENTS: ATOMOXETINE (STRATTERA®), CLONIDINE HCL (KAPVAY®), GUANFACINE HCL
(INTUNIV®)

Previous Recommendation:

s Due to a lack of comparative efficacy or effectiveness data, do not consider extended release formulations of
clonidine and guanfacine as clinically superior to ather stimulant and non-stimulant ADHD treatments.

s There is a lack of long term evidence to support any differences between stimulants and atomoxetine.

Current PA criteria:

Prior authorization is required for non-preferred drugs to ensure coverage only for OHP covered diagnoses and restrict
to doses supported by the medical literature. This PA does not concern drugs in STC 07 or 11; however, these drugs are
not to be encouraged. See specific criteria in Appendix 2.

Methods:
A Medline OVID search was conducted with the following search terms: amphetamine, amphetamines, d-amphetamine,
dextroamphetamine, dexamphetamine, lisdexamfetamine, lisdexamphetamine, amphetamine salts, methylphenidate,

dexmethylphenidate, dextromethylphenidate, Ritalin, Metadate, Concerta, Focalin, Adderall, Vyvanse, Quillivant,

Daytrana, stimulants, central nervous system stimulants, guanfacine, clonidine, alpha adrenergic blockers, Intuniv,
Kapvay, atomoxetine, Strattera, attention deficit and hyperactivity disorder, ADHD, and narcolepsy. The search was
limited to English language articles of controlled trials conducted on humans published from 2011 to May week two
2013.

The Cochrane Collection, Dynamed and Medline OVID were searched for high quality systematic reviews. The FDA
website was searched for new drugs, indications, and safety alerts. Finally, a search for new or updated guidelines was
conducted at the AHRQ National Guideline Ciearinghouse (NGC).

New Trials (Appendix 2):

A total of 245 citations resulted from the initial MEDLINE search. Articles were excluded due to the wrong study design
(observational}, comparator (placebo}, or outcome (non-clinical). After a review of titles and abstracts for inclusion,
seven relevant head-to-head clinical trials were identified and are discussed below. Please see Appendix 1 for the full
abstracts.
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Brams® et al studied the safety and efficacy of extended release dextromethylphenidate at different doses, 20 mg vs. 30
mg, in children with ADHD (n=157) aged 6 to 12 years old. This was a good quality, double-blind, randomized, cross-over
study with subjects randomized to one of three treatments for three 7 day periods; all children received 20 mg, 30 mg of
dexmethylphenidate and placebo. The setting was a classroom laboratory where children were observed for 12 hours.
The primary efficacy outcome measure was change in the average Swanson, Kotkin, Agler, M-Flynn, and Pelham
(SKAMP)-Combined score from pre-dose to (the average of 10, 11, and 12 hours’ score) post-dose for 30 mg versus 20
mg. The SKAMP scale is a 13-item instrument designed to measure target classroom manifestations of ADHD.
Dexmethylphenidate 30 mg was shown to have a significantly improved SKAMP score (difference in least mean square; -
2.45, p=0.002) over the 20 mg dose and (-8.97, p<0.001) placeho. Safety was assessed by symptom questionnaires given
to subjects and parents, as well as vital signs and measurements collected at visits. Most common adverse events were
decreased appetite, headache, abdominal pain, and tachycardia. No significant difference was seen between the two
treatment groups in adverse events.

Jafarinia® et al compared ADHD symptom improvement in children (n=44) aged 6 to 17 years old treated with bupropion
or methylphenidate for six weeks. Efficacy was measured by a change in the symptom measurement tool the Teacher
and Parent Attention-Deficit/Hyperactivity Disorder Rating Scale-IV {ADHD-RS-V) from baseline to week six. No
significant difference was found between the two groups on the ADHD-RS-IV parent (mean difference -0.5, p = 0.609)
and teacher (-1.4, p = 0.612) scores at week six. Adverse event frequency was not statistically different between the two
groups in this fair quality study.

Weisler® et al conducted a study comparing a novel histamine H3 receptor antagonist (bavisant) with traditional ADHD
medications for symptom control over 42 weeks. This good quality, randomized, double-blind, placebo-controlled,
multi-center trial evaluated three dosages of bavisant (1 mg, 3 mg or 10 mg) with atomoxetine (380 mg),
methylphenidate (54 mg) and placebo; 430 adult patients were randomized. The primary outcome was mean change
from baseline in the total ADHD-RS-IV score at day 42. None of the bavisant groups showed a significance difference
from placebo in their score difference; statistical analysis was performed only for the 10 mg strength {mean difference; -
8.8vs. -12.2, p=0.161). Mean change from baseline in the total ADHD-RS-IV score at day 42 was superior to placebo in
the atomoxetine {-15.3} and methylphenidate (-15.7) groups (both, p< 0.005). Methylphenidate and atomoxetine were
not compared with each other.

Dopfner® et al compared the efficacy of two methylphenidate modified release formulations in a multi-center crossover
trial. Children (n=113) with ADHD were randomized to two different 22% immediate release (IR) formulations of
methylphenidate (Concerta or Medikinect), and a 50% IR formulation (Medikinect) in turn for three weeks. The primary
endpoint was improvement from baseline in SKAMP score as measured during the first three hours of schooling by the
kids' teachers. Medikinect 50% IR was found to be significantly superior to Concerta in improving SKAMP scores
(p=0.0009). Medikinect 22% IR was found to be noninferior to Concerta. This was a poor quality trial with many
discrepancies in allocation concealment, randomization and data collection.

Yildiz® et al conducted an open-label study to éompare the efficacy and safety of atomoxetine and methylphenidate for
ADHD. Children {n=25} aged 8 to 14 years old were randomized to 12 weeks of treatment with either medication.
Efficacy was measured by the Clinical Global Impression Scales Severity and Improvement (CGI-S, CGI-). These
instruments are designed to record illness severity and the response to the intervention. Safety was assessed through
parent observation of adverse effects and collection of results from physical examinations including vital signs, EKGs,
and labs. At week twelve, 63.6% of atomoxetine and 83.3% of methylphenidate subjects were considered treatment
responders on the CGl scale. This was not statistically significant (p=0.076). No difference was found between the two
medications on a parent rated behavior assessment tool (T-DSM-IV), or in discontinuations due to adverse effects.
Nervousness, nausea and anorexia were the most common reported adverse events for both medications. Both
atomoxetine and methylphenidate groups had a significant decrease in weight from baseline but there was no statistical
difference between treatments. This was a poor quality study with many opportunities for bias.
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Spencer® et al compared the efficacy of extended release methylphenidate in patients currently on an immediate
release formulation. Adults (n=53) with ADHD were randomized to receive equivalent doses of the ER preparation or to
continue their IR regimen and were assessed for six weeks. The primary endpoint was improvement in the Adult ADHD
Investigator System Symptom Report (AISRS) Scale. At the end of the study no difference was seen in the AISRS scores
for the ER and IR groups (11.2 vs. 10.7, p= 0.8}. This was a poor quality study with allocation, blinding and randomization
all poorly explained or not performed.

Stein’ et al conducted a fair quality, crossover study to compare the efficacy of extended release methylphenidate with
extended release amphetamine salts in children with ADHD. For eight weeks, children (n=65) aged 9 to 17 years old
were randomized to each medication for four weeks with a week of placebo use within the drug period. Change in the
ADHD-RS-IV was the primary endpoint. Afthough both groups saw significant improvement in ADHD-RS-IV score
(p<0.001), when compared there was no statistical difference between treatment groups (p=0.855).

New drugs:
None

New Formulations/Indications:

A new formulation of methylphenidate was approved in September 2012, Quillivant XR™ is an extended-release oral
suspension indicated for adults and children aged six and older for the treatment of ADHD and is available as a 5mg/ml
oral suspension.® This is the first liquid formulation of the drug that is available as once-daily. A short-acting oral
solution is currently available (Methylin®}.

There are currently no available head to head trials. Approval was based on a single double-blind crossover trial in 45
children aged 6-12 in a laboratory classroom setting.’ The primary endpoint was the SKAMP rating system (evaluates
school-related problems such as following class rules, interacting with classmates and teachers, and performance of
classroom tasks). The primary endpoint measured at 4 hours post dose. Mean SKAMP scores were significantly better
with the drug than with placebo at all post-dose assessment times {(7.12 vs, 19.58, respectively; p<0.0001}. Over the
average 41 days, 93.3% experienced a treatment-emergent and 3 subjects experienced a severe treatment-emergent
adverse event (affect lability, aggression, and initial insomnia).®

Lisdexamfetamine dimesylate (Vyvanse®) capsules were approved in January 2012 for maintenance treatment in Adults
with ADHD.

New FDA safety alerts:

In November 2012, the FDA issued a drug safety communication regarding stimulant use in children and young adults
with ADHD. Results from a large, recently completed study did not show any association between use of certain ADHD
medications {amphetamine derivatives and methylphenidate) and adverse cardiovascular events (stroke, heart attack,
and sudden cardiac death). The FDA recommends patients on these medications should still continue to be monitored
for any abnormal increase in heart rate or blood pressure.*

In September 2011, the FDA updated the safety labelmg for Vyvanse (lisdexamphfetamine) to include the psychiatric
disorder dermatillomania as an adverse reaction,™

New Systematic Reviews: (Appendix 2)
Three new systematic reviews were identified. Please see Appendix 2 for the full abstracts.

Many patients with ADHD also have a diagnosis of oppositional defiant disorder (ODD} but little investigation has been
focused on if comorbid ODD affects the efficacy of ADHD medication. Van Wyk'? et al assessed how ODD, inattention,
and hyperactivity-impulsivity affect the response to atomoxetine versus methylphenidate. Seven randomized control
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trials {(n=1,391) conducted on children with ADHD aged 6 to 16 years old were included in the systematic review. Trials
were a mix of double-blinded and open label studies at least six weeks in length; a total of 42.7% of patients in the
atomoxetiné and 38.2% in the methylphenidate cohoit had an ODD diagnosis. The primary ocutcome was a > 40%
reduction in the ADHD Rating Scale-IV {ADHD-RS-1V). For patients with ODD, the mean difference {atomoxetine minus
methylphenidate) in response rates for patients with ODD was 0.6% (95% Cl = -11.9% to 13.1%). Response rate
differences for patients meeting the threshold for inattention or hyperactivity-impulsivity were -3.1% (95% Cl = -11.5%
to 5.3%} and —4.9% (95% Cl = —-14.3% to 4.4%), respectively. Comorbid ODD did not alter ADHD symptom response to
atomoxetine or methylphenidate. Individual trial quality was rated as fair to good. For the most part randomization and
blinding procedures were transparent, however two trials were open-label and not all trials explained procedures for
allocation concealment.

Hanwella® et al performed a systematic review with head to head randomized clinical trials comparing the efficacy of
atomoxetine versus methylphenidate for ADHD symptom improvement. The meta analysis combined nine double-blind
and open label randomized control trials with children (n=2762) with ADHD aged 6 to 16 years old. Trials were at least 3
weeks in length. The outcome studied was a comparison in change in ADHD-RS-IV score, The standardized mean
difference (SMD) was used as a measure of effect size. Analysis did not find a significant difference in efficacy between
methylphenidate and atomoxetine {SMD = 0.09, 95% Cl -0.08 to 0.26). Synthesis of data from eight trials found no
significant difference in response rates {RR = 0.93 95% Cl 0.76 to 1.14). Excluding open label trials did not significantly
alter the effect size (SMD = 0.08, 95% Cl -0.04 to 0.21). Individual trial quality was evaluated for the presence of
randomization, description of outcome measures, inclusion and exclusion criteria; the authors found all included trials to
rate more than 12 on the Detsky quality scale. However, because three of the included studies were open label and
allocation concealment was not evaluated, the individual quality of the trials may be considered fair at best.

The Cochrane Collection'* conducted a systematic review to examine the efficacy and safety of use of amphetamines in
adults with ADHD. Randomized controlled trials comparing the efficacy of amphetamine derivatives
{dextroamphetamine, lisdexamfetamine, and mixed amphetamine salts) against placebo or an active intervention were
included. A total of seven studies were analyzed with 1091 adult subjects; all studies included a placebo as a
comparator. Three studies had an additional active comparator: guanfacine, modafinil and paroxetine. The average
trial length was 8.1 weeks. The primary efficacy outcome was measured as standard mean difference (SMD) in a
compaosite proportion of pattents achieving a reduction of ADHD symptom severity 230% on the ADHD-RS-IV, patients
achieving a Clinical Global Impression-Improvement (CGl-1} score of 1 or 2, or Clinical Global Impression (CGl) at study
end. Amphetamines improved ADHD symptom severity (SMD = -0.72; 95% ClI -0.87 to -0.57). The three amphetamine
derivatives investigated were all efficacious for reducing ADHD symptoms. Change in dose did not appear associated
with differences in efficacy nor was there any difference between immediate and sustained drug release formulations.
When amphetamines were compared to guenfacine, modafinil or paroxetine, they were not found to statistically
superior. Amphetamines were associated with higher attrition due to adverse events, The quality of all trials was
assessed as low to very low by the authors with high risk of bias likely for all outcomes.

Guidelines:
The updated guidelines for ADHD from the American Academy of Pediatrics’® and the American Academy of Family
Physicians'® were reviewed. No changes regarding the use of ADHD medications were found.

Recommendations:
e There is insufficient evidence that the new methylphenidate formulation (Quillivant XR") has improved efficacy
or safety or other formulations.
s There is no new clinical evidence to make changes to current PDL status.
s Fvaluate comparative costs in executive session.
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Appendix 1: Prior Authorization Criteria

Goalis):

> Cover stimufants only for OHP covered diagnoses (e.g. ADHD, narcolepsy)

¥ Reslrict to doses supported by medical literalure and promofe preferred drugs in class

» The long-term effects of stimulants are unknown. Adverse events are more frequently associated with high
doses. However, effecliveness is nof linearly associated with dose and promole preferred drugs in class.

Initiative: CNS Stimulants (Non-PDL & Excessive Dose)

Length of Authorization: up to 12 months

Reguires PA :
- Non-preferred drugs

Covered alternatives: See PDL list at hitp://iww.oregon.gov/iDHS/healthplanftoots provipdl.shtmi

- PA does NOT concern drugs in STC 07 or 11 ; however, these drugs are not to be encouraged. The State is
prohibited from prior authorizing Class 11 drugs by statute. These include :

o Armodafinil (Nuvigil)
o Atomoxetine (Strattera)
o Modafanil {Provigil)

Approval Criteria

| 1. What diagnosis is being treated?

Record ICD9 code

2. Is diagnosis one of the following?: ADHD (ICDS 314- Yes: Goto #4 No: Go to #3
314.01); Narcolepsy (ICD9 341);Drug-induced sedation
(ICD9 292.89)?

3. Is the diagnosis above the line? Unspecified hypersomnia Yes: Pass to RPH; Deny, No: Go to #4
(ICD9 780.54) and Obesity treatment (278.0-278.1) are {Not covered by OHP)
below the line.

4. Is the drug requested preferred? Yes: Goto#7 NO: Go to #5

5. Is this continuation of therapy (claim indicating prescription
filled within prior 90 days)?

Yes: Document prior therapy | No: Go to #6

in PA record. Go to #7

6. Will the provider consider a change to a preferred product?

Message:
- Preferred products do not require a PA
- Preferred products are evidence-based reviewed for
comparalive effecliveness and safety by the Pharmacy
and Therapeutics (P&T Commitlee).

Yes: Inform provider of No: Go to #7

covered alternatives

7. Is the dose greater than limits in table below?

Yes: Goto #8

No: Approve for up to 1
year.

Date: July 2013

128 of 205




8. Is the prescriber a psychiatrist?

Yes: Approve forupto 1
year.

No: Goto #9

9. Is the patient <18 years old?

Yes: Goto#i0

No: Pass to RPH,;
Deny, (Medical
Appropriateness).
Dose exceeds
maximum
recommended dose.

10. How much does the patient weight?

Document the patient's weight and continuve to #11

11. Is the patient receiving an accumulative dose that
EXCEEDS 2mg/kg/day of methylphenidate products or
EXCEEDS 0.5mg/kg/day of amphetamine products?

Yes: Pass io RPH; Deny.
{(Medical Appropriateness) —
Dose exceeds maximum
recommended dose.
Consider switching to an
alternative stimulant drug
class or assessing
compliance with the current
therapy.

No: Approve for up to 1
year.
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Appendix 2: RCT Abstracts

Brams M, Turnbow J, Pestrelch L, et al. A Randomlzed, Double-Blind Study of 30 Versus 20 mg Dexmethylphenldate Extended-Release in Children With Attention-
Deficit/Hyperactivity Disorder. Journal of Clinical Psychopharmacology. 2012; 32(5):637-644. dok10.1097/ICP.0b013e3182677825,

The objective of this study was to evaluate the safety and efficacy of dexmethylphenidate extended-release (d-MPH-ER) 30 versus 20mg in children with attention-
deficit/hyperactivity disorder (ADHD] in a 12-hour Izboratory classroom setting. In a randomized, double-blind, 3-period _ 3-treatment, crossover study, children aged
6 to 12 years with Dlagnostic and Statistical Manual of Mental Disorders, Fourth Edition dlagnosed ADHD previously stabilized on MPH {40Y60 mg/d) or D-MPH
{Combined score from predose to 10, 11, and 12 hours postdose ) compared with O-MPH-ER 20mg (2.02; P=0.002). Most common adverse events (O3% In any group)
were decreased appetite {6.1%, 4.9%, and 0%}, headache {4.3%, 4.3%, and 1.9%), abdominal pain (3.7%, 3.1%, and 3.1%), and tachycardia (1.2%, 3.1%, and 0.6%) for
D-MPH-ER 30 mg, D-MPH-ER 20 mg, and placebo, respectively). Significanily greater improvement In ADHD symptoms was noted with D-MPH-ER 30 mg compared
with D-MPH-ER 20 mg at hours 10 through 12, Tolerabllity was comparable between doses. Dexmethylphenidate extended-release 30-mg dose may provide further
benelit to patieats who do not maintain optimal symptom control later In the day with D-MPH-ER 20 mg.

Jafarlnta M, Mohammadi M-R, Modabbernla A, et al. Buproplon versus methylphentdate In the treatment of children with attention-deficlt/hyperactivity
disorder: randomized double-blind study. Human Psychopharmacology: Clinical and Experimental. 2012; 27{4):411-418, dol:10.1002/hup.2242.

ObJective To compare the safety and efficacy of buproplon with methylphenldate in children and adolescents with attentlon-deficit/ hyperactivity disorder (ADHD).
Methods In 3 6-week randomized double-biing study, 44 patients with a DSM-IV-TR diagnosis of ADHD were randomly assigned to recefve bupropion 100-150
mg/day (100 mg/day for <30 kg and 150 mg/day for >30 kg) or methylphenidate 20-30 mg/day. Symptoms were assessed uslng Teacher and Parent Attention-
Dellcit/Hyperactivity Disorder Rating Scale-1V {ADHD-RS-1V) at baseline and weeks 3 and 6.

Results Forty patiants had at least one post-baseline measurement, and 38 patienis completed the trial. No significant difference was found between the two groups
on the Parent and Teacher ADHD-RS-IV scores {[F{1, 38} = 0.266, p = 0.608] and |F{1, 38) = 0.001, p =0.972], respectively). By week 6, 18 patlents {90%) En each group
achleved response on the Parent scale {Fisher's exact test p-value = 1.0). With the Teacher ADHD-RS-1V used, elght {40%) patients in the buproplon group and 12
{60%) paHents in the methylphenidate group achleved response by week 6 (w2(1) = 1.600, p = 0.206). Headache was observed more frequently In the
methylphealdate group. Frequency of other slde effecis was not signiftcantly different between the two groups.

Conclusions Bupraplon has a comparable safety and efficacy profile with metiwylphenidate in children and adolescents with ADHD

Welsler RH, Pandina GJ, Daly El, Cooper K, Gassmann-Mayer C. Randomized Clinlcal Study of a Histamine H3 Receptor Antagonist for the Treatment of Adults with
Attentlon-Deflelt Hyperactivity Disorder. CNS Drugs. 2012;26(5):421-434. do01:10.2165/11631930-000000000-00000.

Background: Psychostimulants, including methylphenldate and amphetamine preparations, are commonly prescribed for the treatment of attention-deficit
hyperactivity disorder [ADHD} In children and adults. Histamine H3 receptars reslde on non-histamlne neurons and regulate other neurctransmittess {e.g.
acetylcholine, noradrenaline [norepinephrine)) suggesting that H3 antagonists have the potential to Improve attention and Impulsivity. Research Indicates that H3
receplor antagonists due to thelr novel mechanlsm of action may have a unigue treatment effect offering an important alternative for the treatment of ADHD.
Bavisant (JNJ-31001074) is a highly selactive, orally active antagonist of the human H3 recepior with a novel mechanism of action, involving wakefulness and
cognition, with potential as a treatment for ADHD,

Objective: The objective of this study was to evaluate the efficacy, salety and tolerablfity of three dosages of bavisant cnmpared with placebo In adults with ADHD.
Study design: This randomized, double-blind, placebo- and active-canirolled, parallel-group, multicentre study evaluated three dosages of bavisant {1 mg/day, 3
mg/day or 10 mg/day) and two active contrals in adults with ADHD. The study consisted of a sereening phase of up to 14 days, a 42-day double-blind treatment phase
and a 7-day post-treatment follow-up phase. Efficacy and safety assessments were performed.

Setting: The study was conducted at 37 study centres In ihe US from April 2009 through January 2010.

Participants: Men and women aged 18-55 years with an established dlagnosis of ADHD as confirmed by clinician and self-report diagnostlc measures were enrolled.
Interventlon: Particlpants were randomly assigned equally to one of six treatment groups: placebo, bavisant 1 mg/day, 3 mg/day or 10 mg/day, atomoxetine
hydrochlaride 80 mg/day or osmotic-release oral system (OROS) methylphenidate hydrochloride 54 mg/day.

Main outcome measure: The primary efficacy endpoint was the change In the Attention Deficit Hyperactivity Disorder Rating Scale, Version IV (ADHDRS-1V} total
score from baseline {day 1) to the end of the treatment phase {day 42), and included all randomized participants who received one or more doses of study drug and
had baseline and one or more post-baseline assessments (intent-to-treat [ITT) population}. Safety assessments included treatment- emergent adverse events (VEAES),
laboratory tests and ECG readings. ’

Results: 430 participants were randomized, 424 received one or more doses of study medicalion and 335 {78%) of those randomized completed the study. Study
pariiclpants had a mean age of 33.9 years and were predominantly White men. Mean treatment duration ranged from 31.4 to 38.8 days 2cross groups. Mean change
from baseling in the total ADHD-RS-IV score at day 42 {primary efflcacy endpoint} was -8.8 in the placebo group versus -9.3, -11.2 and -12.2 In the bavisant 1 mg/day,
3 mg/day and 10 mg/day groups, respectively; the change in the 10 mg/day group was not statistically superior to placebo {p = 0.161), and hence statistfcal
comparisons of the 1 mg/day and 3 mg/day groups with placebo based on 3 step-down closed testing procedure were not performed. Mean change from baseline in
the total ADHD-RS-IV score at day 42 was superlor to placebo In the atomoxetine {-15.3) and OROS methylphenidate (-15.7) groups (p< 0.005). Secondary efficacy
assessments demonstrated a similar pattern with a non-significant trend towards improvement in the bavisant groups. The two lower dosages showed a good
tolerability profile, but the higher dosage of bavisant was less well tolerated, as evidenced by the Incidence of total TEAEs (61.8%, 82.4%, 89.0%), and
discontinuations dua to TEAEs (4.4%, 7.4%, 19.2%) In the bavisant 1 mg/day, 3 mg/day and 10 mg/day groups, respectively, compared with 58.9% and 2.7%,
respectively on placebo. In the atomoxetine and QROS methylphenidate groups, the Incidence of total TEAEs was 83.8% and 82.4% and discontinuations due o TEAEs
was 10.8% and 8.8%, respectively.

Concluston: Bavisant, a highly selective, wakefulness-promoting H3 antagonist, did not display significant clinlcal effectiveness in the treatment of adults with ADHD.

Dépfner M, Ose C, Fischer R, Ammer R, Scherag A. Comparlson of the Efflcacy of Two Different Modifled Release Methylphenidate Preparations for Children and
Adolescents with Attention-Deflcit/Hyperactivity Dlsorder In a Natural Setting: Comparison of the Efficacy of Medikinect * Retard and Concerta * —a Randomlzed,
Controlled, Double-Blind Multicenter Clinical Crossover Trial, Journal of Child and Adolescent Psychopharmacology. 2011;21(5):445-454,
dol:10.1089/cap.2010.0082.

Objective: The comparison of the efficacy of Medikinect_ retard and Concerta_ trial was a multisite, randomized, double-blind, crossover trial that aimed at
comparing the effects of two different modified release methylphenldate preparations {Medikinect retard: 50% Immediate release {IR); Concerta: 22% IR) in a natural
setting across the day in 113 randomlzed children and adolescents with attention-deflcit/hyperactivity disorder {age range 6-16 years). The duration of the study per
patient was 3 weeks,
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Methods: The primary outcome variable was the German version of the “"Swanson, Kotkin, Agler, M-Flynn, and Petham scale” in the first 3 hours of school as assessed
by teachers.

Results: Medikinect retard with a higher IR component than Concerta (and an equivalent daily dose} was superlor to Concerta { p = 0.0009), and Medikinect retard
with stmifar IR components In the morning as Concerta {but a lower daily dose) was nonlnferier to Concerta with regard to the primary outcome, Further, exploratory
analyses on teacher and parent ratings on attention-deficit/hyperactivity disorder and on externalizing symptoms during the day revealed no evidence for the
superiority of Concerta over Medikinect retard In an equivalent daily dosage throughout the day.

Concluslon: Children and adolescents may be treated with a lower daily dose of Medikinect retard (whfch has a simllar IR component as Cancerta) without resulting In
a clinically relevant worse effect during school time.

Yildiz O, Sksmanlar 5G, Memik NC, Karakaya |, Agaoglu B. Atomoxetine and Methy!phenldate Treatment In Children with ADHD: The EHicacy, Tolerability and
Effects on Executive Functions. Child Psychiatry & Humean Development, 2010;42(3):257-269. d0l:10.1007/510578-010-0212-3,

The alm of this study was to compare the safety, efficacy, tolerabllity, and the effects of atomoxetine and OROS-MPH on executive functions In ¢hlldren with ADHD.
This study was an open-label study that enly included two medication groups. Children were randomized to open-label atomoxeting or OROS-MPH for 12 weeks.
Primary efflcacy measures were T-DSM-IV-S, CGIH and neuropsychologlcal tests battery. Safety assessments included electrocardlogram, adverse events checklist and
laberatory tests. According to the endpoint improvement scores of CGl and parents T-DSM-IV-5, treatment responses were not significantly different between the
two study groups. QROS-MPH led 1o a significantly greater reduction in teacher T-DSM-IV-S scale scores. OROS-MPH was more effective than atomoxeting on Stroop-
S time and number of corrections. Significant decrease In the percentage of perseverative errors on WCST in the OROS-MPH group was seen (p = 0.005). The most
[requently reported adverse events In the atomoxetine group were anorexia, nausea, nervousness, wefght loss, abdominal pzin, and somnolence. In the OROS-MPH
group, patients most frequently reported anorexia, nervousness, Insomnla, headache, nausea, and welght loss. When all these results are considered, aithough both
drugs can be consldered effective In ADHD treatment, more remarkable improvement Is provided by OROS-MPH based on the rates across Informang (l.e., teachers,
chnicians) and neuropsychologlcal evaluation.

Spencer TJ, Mlck E, Surman CBH, et al. A Randomized, Single-Blind, Substitution Study of OROS Methylphenidate {Concerta) ln ADHD Adults Recelving Immediate
Release Methylphenidate. Journal of Attention Disorders. 2010;15(4):286-294. doi:10.1177/1087054710357880.

ObJective: The maln aim of this study was to examine the efficacy, tolerability, and compliance of an extended-release formulatton of methylphenidate (OROS-MPH)
in adults with ADHD recelving immediate-release methylphenidate {IR-iMPH}.

Method: Parlicipants were cutpatient adults with ADHD who ware stable on IR-MPH-administered TID. Particlpants were randomized {4:1) to equipotent doses of
OROS-MPH or to continue IR-MPH and were assessed weekly for 6 weeks with the Adult ADHD Investigator System Symptom Repori Scale (AISRS).

Results: Randomizatlon of 53 IR-MPH responders to IR- or OROS-MPH had no effect on AISRS score at endpoint (11,2 £6.9 vs. 10.7 £ 5.1, p = .8). Participants
stabillzed on IR-MPH and switched to OROS-MPH remained satisfied over 71% of the time. However, the IR-MPH group missed more doses{7.3 £ 6.8vs.3.314.2, p=
.02) than the OROS-MPH group.

Concluslon: Findings showed that adulis with ADHD can be successfully switched from an effective regimen of IR-MPH TiD to once- dally OROS-MPH. Results also
demonstrated better compliance with OROS-MPH than with IR-MPH treatment.

Steln MA, Waldman D, Chamney E, et al. Dose Effects and Comparative Effectiveness of Extended Release Dexmethylphenldate and Mixed Amphetamine Salts.
Journal of Chifd and Adolescent Psychopharmacology. 2011;21(6):581-588. do}:10.108%/cap.2011.0018,

Objective: To compare the dose effects of long-acling extended-release dexmethylphenidate {ER d-MPH) and ER mixed amphetamine salts (ER MAS}) on aitention-
deficit/hyperactivity disorder (ADHD) symptom dimenslons, global and specific Impairments, and common adverse events associated with stimulants.

Methods: Fifty-six children and adolescents with ADHD participated in an 8-week, double-blind, crossover study comparing ER d-MPH (10, 20, 25-30 mg) and ER MAS
{10, 20, 25-30} with a week of randomized placebo within each drug perlod. Efficacy was assessed with the ADHD Rating Scate-IV {ADHD-RS-1V), whereas global and
specific domains of impairment were assessed wilh the Clinical Global Impressions Severity and Improvement Scales and the parent-completed Welss Functional
Impafrment Scale, respectively. Insomnia and decreased appetite, common stimufant-related adverse events, were measured with the parent-completed Stimulant
Stde Effects Rating Scale.

Results: Both ER d-MPH and ER MAS were associated with significant reductions In ADHD symptoms. Improvement in Total ADHD and Hyperactivity/Impulsivity
symptoms were strongly associated with Increasing dose, whereas improvements in Inattentive symptoms were only moderately assoclated with dose. About 80%
demonstrated rellable change on ADHD-RS-1V at the highest dose level of ERMAS compared with 79% when receiving ER d-MPH. Decreased appetite and Insominla
were more common at higher dose fevels {or both stimulants. Approximately 43% of the responders were preferential responders to only one of the stimulant
formulations.

Conclusions: Dose level, rather than stimulant class, was strongly related to medication response.

Appendix 3: Abstracts of Meta Analyses

Van Wyk GW, Hazell PL, Xohn MR, Granger RE, Walton RJ. How Oppositlonality, Inattentien, and Hyperactivity Affect Response to Atomoxetine Versus
Methylphenidate: A Pooled Meta-Analysls. Journal of Attention Disorders. 2011;16{4):314-324. do}:10,1177/1087054710389989.

Objective: To assess how threshold oppositional defiant disorder {ODD), [nattention, and hyperactivity-Impulsivity affect the response to atomoxetine versus
methylphenidate.

Method: Systematic review of randomlzed controlled trials (RCTs; 26 weeks follow-up). The primary measure was core symptom response —x40% reduction in ADHD
Rating Scale-IV—Parent Version: investigator administered and scorad total or domain subscores, as appropriate.

Results: Data from 1,391 children and adolescents {823 atomoxetine, 568 methylphenidate; 7 RCTs) were meta-analyzed. The mean difference In response rates for
patients with ODD was 0.6% {95% conlidence interval [CI] =-11.9%-13.1%). The “without ODD” patlent group showed significant between-trial heterogeneity (p <
.001}. Response rate differences for patients meeting the threshold for inattention or hyperactivity-impulsivity were ~3.1% {95% Cl = -11.5%-5.3%) and -4.9% (95% Ct
= -14,3%-4.4%), respectively.

Concluslons: Meeting the thresheld criterla for oppositionality, Inattention, or hyperactivity-impulsivicy did nol alter core ADHD symptom response to atomoxetine
versus melhylphenldate, which was equivalent.

Hanwella R, Senanayake M, de Silva V. Comparative efficacy and acceptability of methylphenldate and atomoxetine In treatment of attentlon deflclt hyperactivity
disorder In chlldren and adolescents: a meta-analysis. BMC Psychlatry. 2011;11{1}:176. dol:10.1186/1471-244%-11-176,
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Background: Psychostimulants and non-stimulants are effective In Lhe treatment of ADHD. Efficacy of both methylphenidate and atomoxetine has been established In
placebo controlled trials. Direct comparison of efficacy is now possible due to availability of results from several head-to-head trials of these two medications,
Methods: All published, randomized, open labe! or double blind trials, comparing efficacy of methyiphenidate with atomoxeting, In treatment of ADHD in children,
dlagnosed using DSM-IV™ criteria were Included. The outcome studied was ADHDRS-IV Parent score. The standardized mean difference (SMD) was used 35 2 measure
of effect size. '

Results: Nine randomized trials comparing methylphenidate and atomoxetine, with a total of 2762 particlpants were included. Meta-analysis did not find a signlficant
difference In efflcacy between methylphenidate and atomoxetine (SMD = 0.09, 95% Ci -0.08-0.26) (Z = 1.06, p = 0.28). Synthesls of data from eight trials found no
significant difference in response rates (AR =0.93 95% Cl 0.76-1.14, p =0.49). Sub group analysis showad a significant standardized mean difference favouring OROS
methylphenidate (SMD =0.32, 55% €1 0.12-0.53 (2 = 3.05,p < 0.002). Inmedlate release methylphenldate was not supertor to atomexetine (SMD = -0.04, 95% Ci -
0.19-0.12} (Z = 0.46, p = 0.64). Excludlng open label trlals dId not significantly alter the effect size (SMD =0.08, 95% C1-0.04- 0.21) {Z=1.27, p = 0.20). All-cause
discontinuatlon was used as a measure of acceptability. There was no significant difference in all cause discontinuation between atomoxetine and methylphenidate
(RR 1.22, 95% Ci 0.87- 1.71). There was sfgnificant heterogeneity among the studies {p = 0.002, 12 = 67%). Subgroup analysis demonstrated the heterogeneity to be
due to the open label trials (p = 0.001, 12 = 81%). .

Conclusions: In general atomoxetine and methylphenldate have comparable efficacy and equal acceplabiity In treatment of ADHD I children and adolescents.
However QRQS methylphenidate Is more effective than atomoxetine and may be considered as first line treatment In treatment of ADHD in children and adolescents.

Castells X, Ramos-Qulroga JA, Bosch R, Noguelra M, Casas M. Amphetamlnes for Attentlon Deflclt Hyperactivity Disorder {ADHD) In adults. In: The Cochrane
Collaboration, Castells X, eds. Cochrane Database of Systematic Reviews. Chichester, UK: John Wiley & Sons, Ltd; 2011, Avallable at:
http://dot.wlley.com/10.1002/14651858.CD007813.pub2. Accessed May 27, 2013.

Background Attentlon Deficit Hyperactivity Disorder (ADHD} is a childhood onset disorder that can persist into adulthood. Amphetamines are used to treat adult
ADHD, but uncertainties persist about thelr efficacy and safety.

Objectlves To examine the efficacy and safety of amphetamines for adults with ADHD, as well as the Influence of dose, drug type and release formulation type.
Search methods We searched CENTRAL, Pubivied, EMBASE, CINAHL, PsycINFO, clintealtdals.gov, UK Clinical Trials Gateway and references obtalned from articles and
experts In the field, We conducted the electronlc searches on 25 February 2010.

Selectlon criteria Randomized controlted trials comparing the efficacy of amphetamine derlvatives against placebo or an active intervention.

Data collection and analysls Two authors extracied data from each included study. We used the standardized mean difference ($MD) and the risk ratio (RR) to assess
contlnuous and dichotemous outcornes, respectively. We conducted a stratified analysis to determine the inflluence of moderating variables. We assessed the trials
for risk of bias and drew a funnel plot to Investigate the possibility of publication blas.

Main results We Included seven studles, which enrelled 1091 participants. All studies were placebo-controlled and three Included an active comparator: guanfacine,
modafinil and parexetine. Most studles had short-term follow-up, with a mean study length of 8,1 weeks. Amphetamines improved ADHD symptom severity (SMD = -
0.72; 95% C1 -0.87 Y0 -0.57) but dId not improve retention in treatment overall and were assoclated with increased dropout due to adverse events (RR 3.03; 95% Cl
1.52 to 6.05). The three amphetamine derivatives Investigated dextroamphetamilne, lisdexamphetamine and mixed amphetamine salts {(MAS)) were all efficaclous for
reducing ADHD symptoms, but MAS also increased retention in treatment. Different doses did not appear assoclated with differences In efficacy. We Investigated
immediate and sustained drug release formulations but found no difference between them on any outcome, When amphetamines were compared to other drug
interventions, no differences were found. We did not find any study to be at low risk of bfas overall, mainly because amphetamines have powerful subjective effects
that may reveal the assigned treatment.

Authars’ concluslons Amphetamines improved short-term ADHD symptom severity, MAS also Increased retention in treatment. Amphetamines were associated with
higher atirition due to adverse events. The short study length and the restrictive Inclusion criteria limit the external vatidity of these findings. Furthermore, the
possibility that the results of the included studies were blased was high, which could have led to an overestimation of amphetamine efficacy.
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Preliminary Scan Report #1 Drug Effectiveness Review Project

OBJECTIVE

The purpose of this preliminary updated literature scan process is to provide the Participating
Organizations with a preview of the volume and nature of new research that has emerged
subsequent to the previous full review process. Provision of the new research presented in this
report is meant to assist with Participating Organizations® consideration of allocating resources
toward a full report update, a single drug addendum, or a summary review. Comprehensive
review, quality assessment, and synthesis of evidence from the full publications of the new
research presented in this report would follow only under the condition that the Patticipating
Organizations ruled in favor of a full update. The literature search for this report focuses only on
new randomized controlted trials, and actions taken by the U.S. Food and Drug Administration
(FDA) since the last report, Other important studies could exist.

Date of Last Report

Update #1, April 2011 (searches through September 2010)
Date of Last Preliminary Update Scan Report
None since most recent report

Scope and Key Questions

Researchers at the University of North Carolina wrote preliminary key questions and the
eligibility criteria for studies based on the populations, interventions, and outcomes of interest.
These were reviewed by representatives of organizations participating in the Drug Effectiveness
Review Project (DERP) and posted to the DERP website for public comment. The participating
organizations of DERP are responsible for ensuring that the scope of the review refiects the
populations, drugs, and outcome measures of interest to both clinicians and patients. The
participating organizations approved the following key questions to guide this review:

1. What is the comparative efficacy and effectiveness of controller medications used to treat
outpatients with persistent asthma?

2. What is the comparative tolerability and frequency of adverse events for controller
medications used to treat outpatients with persistent asthma?

3. Are there subgroups of these patients based on demographics (age, racial groups, gender),
asthma severity, comorbidities (drug-disease interactions, including obesity), other
medications (drug-drug interactions), smoking status, genetics, or pregnancy for which
asthma controller medications differ in efficacy, effectiveness, or frequency of adverse
events?

Inclusion Criteria

Populations
o Adults (age >12 years) and children (age <12 years) with persistent asthma

Controller Medications for Asthma Update #2 Page 2 0f 43
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Preliminary Scan Report #1

Interventions

Table 1. Included interventions

Drug Effectiveness Review Project

Drug Brand name
Class Administration Labeled indications Strength
QVAR® 40 mcg/puff
B'eclor?'lethasone HFA Asthma (age 2 5) 80 meg/puff
dipropionate
Inhaled .®a
; ; Vanceril 42 meg/puff
corticosteroid MD! Asthma (age 2 5) 84 mcg/puff
Eg;r;i:;:;r:@ Asthma (age = 6) 90 mcgldose
Budesonide DPI 180 mcgfdose
Inhaled Pulmicort
. . ® 0.25 mg/2ml
corticosteroid ﬁisa‘,’:t'l‘:i Asthma (age 1-8) 0.5 mgi2ml
. 1 mg/2ml
suspension
Ciclesonide &b
Inhaled ﬁlllgf\?lfn?:)l Asihma (age = 12) ?ggﬁg’ﬁugﬁ
corticosteroid ap
AeroBid®
MO ® Asihma (age z 6) 250 mcg/puff
Flunisolid AeroBid-M B
unisolide MDI-menthol
Inhaled ACIoSpan®
corticosteroid ey P Asthma (age = 6) 80 meg/puff
5
arlglnallde Asthma (age = 4) 250 megfpuff
® 44 meg/puff
Zlgxent HFA Asthma (age = 4) 110 meg/puff
Fluti 220 meg/puff
Y rgasotn e Flovent 50 mcg/dose
Fnrﬁg;:ga © Rotadisk® Asthma (age = 12) 100 mcg/dose
; . DPi 250 mcg/dose
corticosteroid
Flovent Diskus® 50 mcg/dose
DPI Asthma (age = 4 yrs) 100 meg/dose
250 meg/dose
Mometasone Asmanex
furcate ] ® 110 mcg/dose
Inhaled Twisthaler Asthma (age z 4) 220 meg/dose
! . DPI
corticosteroid
Triamcinolone Azmacort™
acetonide MDI — with
Inhaled spacer Asthma (age = 6) 75 mcgldose
corticostercid - mouthpiece
Singulair® 10 mg
Montelukast Tablets Asthma (age = 1) 4mg, 5mg

Leukotriene modifier

Chewable tablets

4 myglpacket

Granules
Zafirlukast .
Leukotriene Accolate® Asthma (age =2 5 yrs in US); (age 10 mg
receptor Tablets = 12 yrs in Canada) 20 mg
antagonist
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Drug Effectiveness Review Project

Drug Brand name

Class Administration  Labeled indications Strength
Zyﬂo®

Zileuton Tablets

5-lipoxygenase Zyflo CR® Asthma (age = 12 yrs) ggg mg

Inhibitor Extended 9
release tgblets‘

Arformoterol Brovana

Long-Acting Beta-2  Inhalation E:It )a pproveld for asthma (COPD 15 mcg/2ml

_Agonist solution v

Formoterol
fumarate/
Eformoterol
Long-Acting Beta-2
Agonist

Foradil Aerolizer®
DPI

Asthma {age 2 5 yrs)

12 megfcapsule

Oxis
Turbohaler®™
DPI

Asthma (age = 6 yrs)

6 mcg/puff
12 mceg/puff

Salmeterol
xinafoate
Long-Acting Beta-2
Agonist

Serevent Diskus®
DPI

Asthma (age 2 4 yrs)

50 mcg/blister

Xolair®
Omalizumab Powder for 202.5 mg
Anti-IgE medication  subcutaneous Asthma (age 2 12 yrs) (delivers 150 mg/1.2mil)
injection
. . @ 100mcg/50meyg
Fluilgasone Advair Diskus Asthma {age = 4 yrs} 250mcg/50mceg
propionate/ DPI 500mcg/50meg
Salmeterol
xinafoate . ® 45meg/2imeg
Combination ﬁg\alr HFA Asthma (age = 12 yrs) 115megi2imeg
product 230mceg/21imeg
Budesonide/ o :
Formoterol Symbicort : 80mcg/4.5meg
Combination HFA Asthma (age 12 yrs) 160mcg/4.5meg
product
Tiotropium bromide L@
Long-acting gg;nva 21:1::]; )approved for asthma (COPD 18 megleapsule

angicholinergic

Abbreviations; DPI = dry powder Inhaler; HFA = hydroflucroalkane propellant; MDI = metered dose inhaler.
? This product has been discontinued by the manufaciurer.

®The FDA approved dosing regimen for clclesonide is twice daily.
® This product is not available in the US.

Study designs

s For efficacy/effectiveness outcomes,
1) randomized controlled clinical trials of at least 6 weeks duration and n > 40
2) good quality systematic reviews
o For adverse events/safety:
1) randomized controlled clinical trials of at least 6 weeks duration and n > 40
2) observational studies of at least 6 months duration and n > 100
3) good quality systematic reviews

Comparators
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Preliminary Scan Report #1 Drug Effectiveness Review Project

s Any other asthma medication listed above
s Placebo

Efficacy and effectiveness outcomes

¢ Control of symptoms (e.g., days/nights/frequency of symptoms, rate of asthma

exacerbations, frequency of rescue medication use, courses of oral steroids)

» Functional capacity and quality of life (missed school and missed work days, ability to
participate in work/school/sports/physical activity, activity limitation, improved
sleep/sleep disruption)

Urgent care services (Emergency department visits/urgent medical care visits)
Adherence

Hospitalization

Mortality

Harms/adverse events outcomes
s Any reported adverse event or harm (e.g., growth suppression, hypothalamus-pituitary-
adrenal axis suppression, osteoporosis/fractures, mortality, growth retardation, bone
mineral density, ocular toxicity, suppression of the HPA axis, tachycardia, anaphylaxis,
death)
s Withdrawals due to adverse events

METHODS

Literature Search

To identify relevant citations, we searched Ovid MEDLINE and Ovid MEDLINE In-Process &
Other Non-Indexed Citations from March 27, 2010 through April 2, 2013 using terms for
included drugs. To identify trials of newly-approved drugs, we searched from database inception
(i.c., did not limit the search start date) through April 2, 2013. We also searched the FDA website
(http://www.fda.gov/medwatch/safety.htm) for identification of new drugs, indications, and
safety alerts. To identify comparative effectiveness reviews we searched the websites of the
Agency for Healthcare Research and Quality (http://www.ahiq.gov/) and the Canadian Agency
for Drugs and Technology in Health (http:/www.cadth.ca/). All citations were imported into an
electronic database (EndNote X4) and duplicate citations were removed.

Study Selection

One reviewer assessed abstracts of citations identified from literature searches for inclusion,
using the criteria described above.
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RESULTS

New Drugs

New drugs identified in this Preliminary Update Scan
6/22/2010; Dulera®, a combination product of formoterol fumarate and mometasone furoate, was
approved for the treatment of asthma in patients 12 years of age and older.

7/1/2011: Arcapta Neohaler® (indacaterol), a long-acting beta2-adrenergic agonist, was approved
for the long term, once-daily maintenance bronchodilator treatment of airflow obstruction in
patients with chronic obstructive pulmonary disease {COPD), including chronic bronchitis and/or
emphysema. It is not indicated to treat acuie deteriorations of chronic obstructive pulmonary
disease or asthma,

4/17/2013: Breo®, a combination product of fluticasone furoate and vilanterol, will be discussed
by the Pulmonary-Allergy Drugs Advisory Committee for approval for the long-term
maintenance treatment of airflow obstruction and for reducing exacerbations in patients with
chronic obstructive pulmonary disease.

New Indications
None identified.
New Safety Alerts

Identified in this Preliminary Update Scan
None identified.

Identified in previous Preliminary Update Scan(s)
No scan since most recent report

Comparative Effectiveness Reviews

Reviews identified in this Preliminary Update Scan
None identified.

Reviews identified in previous Preliminary Update Scan(s)
No scans have been conducted since the original report.

Randomized Controlled Trials

Trials identified since the most recent Full Report

Medline searches for randomized controlled trials resulted in 300 citations. Of those, there are 43
potentially relevant new publications, including 18 trials comparing two included medications,
20 placebo-controlled trials, and 5 subgroup or secondary analyses of trials included in existing
reports (see Appendix A for abstracts). Characteristics of these trials are shown in Tables 2, 3,
and 4, below.
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Table 2. New head-to-head trials

Drug Effectiveness Review Project

Study N, Duration Population Comparison Focus

Inhaled

corticosteroids

Brown, 2012 742, 52 weeks  African American Budesonide vs Safety and asthma control
adults with budesonide + with a budesonide/

moderate-to-severe
asthma

formoterol

formoterol pressurized
metered-dose inhaler
versus budesonide over 1
year in African Ametican
patients

Hoshino, 2012

50, 24 weeks

Asthma patients

Budescnide vs
budesonide +
formotero!

Effects of budesonide/
formoterol versus
budesonide alone on airway
dimensions and
inflammation in individuals
with asthma

Spector, 2012

311, 12 weeks

African American
adolescents with
moderate to severe
persistent asthma

Budesonide vs
budesonide +
formoterol

Efficacy and safety of
budesonide/formoterol
pressurized metered-dose
inhater versus budesonide
dry powder inhaler in
adolescent and adull black
asthma patients

Zangrilli, 2011 250, 12 week Hispanic adulls with  budesonide vs Efficacy and safety of
moderate to severe  budesonide + budesonide/formoterol with
asthma requiring formoterol budesonide in an ethnically
mediurn- {0 high- diverse group of Hispanic
dose inhaled participants with asthma
corticosteroids previcusly treated with

inhaled corticosteroids

Stelmach, 2011 96, 6 months Children with newly  Budesonide vs Effects of a medium and
diagnosed atopic montelukast high dose of inhaled
asthma corticosteroid and a high-

dose inhaled corticosteroid
with vitamin D on bone
metabolism in chifdren with
newly diagnosed atopic
asthma

Korn, 2012 160, 6 weeks Patients with Ciclesonide vs Efficacy of a newly
moderate asthma fluticasone proprionate  developed fixed

+ salmeterol xinafoate combination of ciclesonide
and formoterol in
comparison to the marketed
fixed combination of
fluticasone and salmetercl
in patients with moderate
asthma

Postma, 2011 NR, 52 weeks Adults with mild Ciclesonide vs Benefits of first-line

persistent asthma

fluticasone proprionate
+ salmeterol xinafoate

treatment with ciclesonide
and a combination of
fluticasone and salmeterol
in patients with mild
persistent asthma
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Drug Effectiveness Review Project

Study N, Duration Population Comparison Focus
Katial, 2011 621, 52 weeks Patients with Fluticascne vs Safety and efficacy of
persistent asthma fluticasone proprionate  fluticasone
symptomatic on + salmeterol xinafoate propionate/salmeterol
open-label combination 250/50
fluticasone micrograms versus
propionate 100 fluticasone propionate 250
micrograms micrograms in subjects with
persistent asthma
symptomatic on cpen-label
FP 100 micrograms
Vaessen- 158, 26 weeks Children with Fluticasone vs Noninferiority of
Verberne, 2010 symptomatic fluticasone propricnate  salmeterolfluticasone
asthma + salmeterol xinafoate propionate, 501100 mug

twice a day, in symptom
control compared with
fluticasone propionate, 200
mug twice a day Diskus in
children with symptomatic
asthma

Djukanovic, 2010 89, 12 weeks

Asthma patients
uncontrolled on
shori-acting beta(2)-
agonists

Fluticasone vs
montelukast

Efficacy of adding a
leukotriene madifier to an
inhated corticosteroid for
clinical andfor anti-
inflammatory outcomes in
patients symptomatic on
short-acting bela(2)-
agonists

Weinstein, 2010 728, 12 weeks

Adults with
uncontrolled asthma

Mometasone vs
formoterol fumarate +
mometasone furoate

Efficacy and safety of
mometasone
furoate/formoterol 400110
microg versus MF 400
microg adminisfered twice-
daily via metered-dose
inhaler in patients with
asthma uncontrolled on
high-dose inhaled

corticosteroids
Melizer, 2010 746, 26 weeks Adults with not well- Mometasone vs Effect of mometasone
controlled asthma formoterol vs formoterol  furoalefformoterocl versus its
on low-dose inhaled  fumarate + monocomponents, each
corticosteroids mometasone furcate administered via metered-
dose inhaler, on asthma
deferiorations and lung
function
Nathan, 2010 781, 12 weeks Aduits with asthma Mometasone vs Effect of mometasone
uncontrolled on formoterol vs formoterol  furoate/formoterol
medium-dose fumarate + combination, 200/10 microg,
inhaled mometasone furoate adminisiered twice daily on
coriicosteroid asthma detericrations and
pulmonary funclion in
patients with asthma
uncontrolled on medium-
dose inhaled corticosteroid
Long-acting

befa-2 agonists
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Drug Effectiveness Review Project

Study

N, Duration

Population

Comparison

Focus

Melizer, 2010

7486, 26 weeks

Adults with not weil-
controlled asthma
on low-dose inhaled
corticosteroids

Formoterol vs
mometasone vs
formoterol fumarate +
mometasone furcate

Effect of mometasone
furoatefformotero! versus its
monocomponents, each
administered via metered-
dose inhaler, on asthma
deteriorations and lung
function

Nathan, 2010

781, 12 weeks

Aduits with asthma
uncontrolled on
medium-dose
inhaled
corticosteroid

Formoterol vs
mometasone vs
formoterol fumarate +
mometasone furoate

Effect of mometasone
furoate/formoterol
combination, 200/10 microg,
administered twice daily on
asthma deteriorations and
pulmenary function in
patienis with asthma
uncontrolled on medium-
dose inhaled corticosteroid

Upworth, 2013

62, 1 year

Children with
persistent asthma
with the
homozygous Arg16
genotype

Salmeterol vs
montelukast

Efficacy of using
montelukast as an
alternative to salmeterol as
tailored second-line asthma
controlier therapy in children
expressing the Arg(16)
beta(2) receptor genoiype

Bateman, 2011

388, 16 weeks

Asihmatic adults
with the B16-
ArglArg genolype

Salmeterol vs
tiotropium

Efficacy and safety of the
long-acting antichelinergic
tiotropium with salmeterol
and placebo added to an
inhaled corticosteroid in
B18-Arg/Arg patients with
asthma that was not
controlled by inhaled
corticoslergids alone.

Peters, 2010

210, NR

Aduits with
uncontrolled asthma

Salmeterol vs
tiotropium

The addition of tictropium
bromide to an inhaled
glucocorticoid, as compared
with a doubling of the dose
of the inhaled glucocorlicoid
{primary superiority
comparison} or the addition
of the LABA salmeterol
(secondary noninferiority
comparison}

Leukoftriene
modifiers

Stelmach, 2011

96, 6 months

Children with newly
diagnosed afopic
asthma

Montelukast vs
budesonide

Effects of a medium and
high dose of inhaled
corticosteroid and a high-
dose inhaled corticosteroid
with vilamin D on bone
metabolism in children with
newly diagnosed atopic
asthma

Djukanovic, 2010 89, 12 weeks

Asihma patients
uncontrolled on
short-acting beta(2}-
agonists

Montelukast vs
fluticasone

Efficacy of adding a
leukotriene modifier to an
inhaled corticosteroid for
clinical andfor anti-
inflammatory outcomes in
patients symptornatic on
shori-acting beta(2)-
agonists
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Study N, Duration Population Comparison Focus
Upworth, 2013 62, 1 year Children with Montelukast vs Efficacy of using
persistent asthma salmeterol montelukast as an

with the

alternative fo salmetero! as

homozygous Arg16 tailored second-line asthma
genotype controller therapy in children
expressing the Arg(16)
beta(2) receptor genotype
Anti-IgE
therapy
None
Combination
products
Brown, 2012 742, 52 weeks  African American Budesonide + Safety and asthma control
adults with formoterol vs with a

moderate-to-severe
asthma

budesonide

budesonidefformoterol
pressurized metered-dose
inhaler versus budesonide
over 1 year in African
American paiients

Hoshino, 2012

50, 24 weeks

Asthma patients

Budesonide +
formoterol vs
budesonide

Effects of
budesonide/formoterol
versus budesonide alone on
airway dimensions and
inflammation in individuals
with asthma

Specior, 2012

311, 12 weeks

African American
adolescents with
moderate to severe
persistent asthma

Budesonide +
formoterol vs
budesonide

Efficacy and safetiy of
budesonide/formoterol
pressurized meterad-dose
inhaler versus budesonide
dry powder inhaler in
adolescent and adult black
asthma patienls

Zangritli, 2011 250, 12 week Hispanic adulls with  Budesonide + Efficacy and safety of
moderate to severe  formoterol vs budesonide/formotero] with
asthma requiring budesonide budesonide in an ethnically
medium- to high- diverse group of Hispanic
dose inhaled participants with asthma
corlicosieroids previously treated with

inhaled corticosteroids

Hozawa, 2011 40, NR Asthmatic patients Budesonide + Effects of
with suspected formoterol vs budesonideformoterol
persistent airway fluticasone proprionate  delivered by a Turbuhaler®
inffammation and + salmelerol xinafoate and fluticasone/salmeterol
small airvay delivered by a Diskus® on
impairment small airway function and

airway inflammation

Korn, 2012 160, 6 weeks Pafients with Fluticasone proprionate  Efficacy of a newly

moderate asthma

+ salmeterol xinafoate

vs ciclesonide

developed fixed
combination of ciclesonide
and formoterol in
comparison to the marketed
fixed combination of
fluticasone and salmeterol
in patients with moderate
asthma
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Study N, Duration Population Comparlson Focus
Postma, 2011 NR, 52 weeks Adults with mild Fluticasone proprionate  Benefits of first-line
persistent asthma + salmetero! xinafoate treatment with ciclesonide
vs ciclesonide and a combination of
fluticasone and salmeterol
in patients with mild
persistent asthma
Katial, 2011 621, 52 weeks  -Patients with Fluticasone proprionate  Safety and efficacy of
persistent asthma + salmeterol xinafoate fluticasone
symptomatic on vs fluticasone propionate/salmetercl
open-fabel combination 250/50
fluticasone micrograms versus
propicnate 100 fluticasone propionate 250
micrograms micrograms in subjects with
persistent asthma
symptomatic on open-label
FP 100 micrograms
Vaessen- 158, 26 weeks Children with Fluticasone propricnate  Noninferiority of
Verberne, 2010 symplomatic + salmeterol xinafoate  salmeterolfluticasone
asthma vs fluticasone propionate, 50/100 mug
twice a day, in symplom
control compared with
fluticasone propionate, 200
mug fwice a day Diskus in
children with symptomatic
asthma
Maspero, 2010 404, 52 week Aduits with Formoterol fumarate + Long-term safety of

persistent asthma
inadequately
controlled on
inhaled
corticosteroid
monotherapy

mometasone furoate vs
fluticasone proprionate
+ salmeterol xinafoate

mometasone
furoate/formoterol
administered through
metered-dose inhaler in
patients with persistent
asthma previously on
medium- to high-dose
inhaled coricosteroid

Weinstein, 20110

728, 12 weeks

Adults with
unconirolled asthma

Formoterol fumarate +
mometasone furoate vs
momelasone

Efficacy and safety of
mometasone
furoatelformotero! 400110
microg versus MF 400
microg administered twice-
daily via metered-dose
inhaier in patients with
asthma uncontrolled on
high-dose inhaled
corticosteroids

Meitzer, 2010

746, 26 weeks

Adults with not well-
conirolled asthma
on low-dose inhaled
corticosteroids

Formoteroi fumarate +
mometasone furoate vs
mometasone vs
formoterol

Effect of mometasone
furoate/formoterc! versus its
mongcomponents, each
administered via metered-
dose inhaler, on asthma
deteriorations and lung
function

Nathan, 2010

781, 12 weeks

Adults with asthma
uncontrolled on
medium-dose
inhaled
corticosteroid

Formoterol fumarate +
mometasone furoate vs
mometasone vs
formoterol

Effect of mometasone
furoate/formoterol
combination, 200/10 microg,
administered twice daily on
asthma deteriorailons and
pulmoenary function in
patients with asthma
uncontrolled on medium-
dose inhaled corticosteroid
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Study N, Duration

Population

Comparison

Focus

Long-acting
anticholinergics

Bateman, 2011 388, 16 weeks

Asthmatic adulis

Tiotropium vs

Efficacy and safely of the

with the B16- salmeterot long-acting anticholinergic
Arg/Arg genotype tiotropium with salmeterol
and placebo added lo an
inhaled corlicosteroid in
B16-ArgfArg patients with
asthma that was not
controlied by inhaled
corlicosteroids alone.
Peters, 2010 210, NR Adults with Tiotropium vs The addition of tiotropium
uncontrolled asthma  salmeterol bramide to an inhaled
glucecorticoid, as compared
with a doubling of the dose
of the inhaled glucocorticoid
{primary superiority
comparison) or the addition
of the LABA salmeterol
{secondary noninferiority
comparison)
Table 3. New placebo-controlled trials
Study N, Duration Population Comparison Focus
Inhaled
corticosterolds
Krishnan, 2012 84 and 56, 4 Children with mild or Budesonide Influence of adherence to
years maderate asthma study medications on
treatment-related
differences in outcomes
Pedersen, 2010 2073, 12 weeks  Children (6-11 Ciclesenide Efficacy and safety of
years) with ciclesonide in children with
persistent asthma persistent asthma
Bensch, 2011 218, 52 weeks  Children with mild Flunisclide Effect of 1 year of inhalation
persistent asthma therapy with flunisolide
ranging in age from hydrofluoroalkane {HFA) on
410 10 years growth velocity and bone
maturation in children with
mild persistent asthma
Bateman, 2012 598, 8 weeks Patients with Fluticasone Efficacy of inhaled once-
persistent asthma daily fluiicasone furoate
not controlled by administered in the evening
short-acting beta(2) in patients with persistent
agonists asthma not controlled by
short-acting beta(2)
agonisis
Bleecker, 2012 622, B weeks Adults with Fluticasone Eificacy and safely of

moderate astnima,
unconirolled on low-
dose inhaled
corlicosteroid

fluticasone furoate
administered using a dry
powder inhaler in patients
with moderate asthma,
uncontrolled on low-dose
ICS
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Study N, Duration Population Comparlson Focus
Busse, 2012 627, 8 weeks Patients with Fluticascne To determine the optimal
persistent dose(s) of fluticasone
moderate-to-severe furoate for treating patients
“asthma, with asthma
symptomatic on
medium-dose
inhaled
corlicosteroid
therapy
Guilbert, 2011 NR, 2 years Children aged 2 and  Fluticasone Effect of daily inhaled
3 years with corticosteroid given for 2
recurrent wheezing years on linear growth in
and paositive preschool children with
medified Asthma recurrent wheezing
Predictive Index
SCOres
Woodcock, 2011 545, 8 weeks Persistent asthma Fluticasone Eificacy and safety of
patients maintained fluticasone furoate in
on inhaled patients with persistent
corticosteroids for at asthma
least 3 months
Skoner, 2011 187, 52 weeks Children aged 4-9 Mometasone Effects of long-term
years with asthma mometasone furoate
delivered via a dry powder
inhaler on growth velocity
and hypothalamic-pituitary-
adrenal axis function in
children with asthma
Long-acting
beta-2 agonists
Chuchalin, 2007 156, 7 weeks Asthma patients Indacaterol Safety and tolerability of
indacaterol in asthma
patients
Leukotriene
modifiers :
Philip, 2011 134, 8 Aduits with chronic Montelukast Efficacy of inhaled

asthma

montelukast added {0
inhaled mometasone

Valovirta, 2011 1771, 52 weeks  Children 6 months Montelukast Regimen-related efficacy of
to 5 years of age montelukast in treating
with episodic pedialric episcdic asthma
asthma

Antl-lgE

therapy

Bardelas, 2012 271, 24 weeks Adults with Omalizumab Effect of omalizumab on
persistent allergic asthma confrol in pafients
asthma _with persistent allergic
inadequately asthma inadequately
controlled with controlled with NHLBI Step
NHLBI Step 4 or 4 or above asthma therapy
above asthma
therapy

Bousquet, 2011 400, 32 weeks  Adults with severe Omalizumab Persistency of treatment

allergic asthma

responder classification in
patients receiving
omalizumab added fo
optimized asthma therapy
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Study N, Duration Population Comparison Focus
Hanania, 2011 850, 48 weeks  Adults with Omalizumab Efficacy and safety of
inadequalely omalizumab in patients with
controlled asthma inadequately controlled
despite treatment severe asthma who are
with high-dose ICS receiving high-dose ICS and
plus LABAs, with or LABAs with or without
without other additional controller therapy
controllers .
Rubin, 2012 unclear, 20 Brazilian aduits with  Omalizumab Impact of omatizumab as an
weeks severe persistent add-on therapy to standard
allergic asthma freatment with inhaled
inadequately corticosteroids and long-
controlled acling beta-2 agonists on
asthma-related qualily of life
in pafients with severe
allergic asthma
Combination
products
Sterling, 2012 75, NR Adulis with Fluticasone furcate + Efficacy of vilantero! used
persistent asthma vilanterol {Breo) concurrently with inhaled
corticosteroid in adult
patients with persistent
asthma
Frampton, 2012  NR, 26 weeks Adults with Formoterol fumarate +  Effectiveness of

persisient asthma
uncontrolled on
medium-dose
inhaled
corticosteroids

mometasone furoate

mometasonefformoterol 200
mug/10 mug twice daily
versus formoterol and
placebo in patienls with
persistent asthma
uncontrolled on medium-
dose inhaled corticosteroids

Long-acting
anticholinergics

Kerstjens, 2011 107, 8 weeks

Patients with
uncontrolled severe
asthma

Tiotropium

Efficacy and safety of
tiotropium administered
through the Respimat
inhaler as add-on therapy in
patients with uncontrolled
severe asthma despite
maintenance treatment with
af least a high-dose inhaled
corticosteroid plus a long-
acling beta{2)-agonist

Kerstjens, 2012 912, 48 weeks

Patients with
asthma who were
receiving inhaled
glucocorticoids and
LABAs

Tiotropium

Effect en lung funciion and
exacerbalions of adding
tiotropium (a total dose of 5
mug) or placebo, both
delivered by a soft-mist
inhaler once daily for 48
weeks in patients with
asthma who were receiving
inhaled glucocorticoids and
LABAs
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Table 4. Secondary analyses of included primary trial publications

Drug Effectiveness Review Project

Study

N, Duration

Population

Comparison

Focus

Cohen, 2010

1041, 4 years

Children age 5to 12 Budesonide vs placebo

years with asthma

To explore whether in utero
smoke exposure is
associated with increased
airway responsiveness
among children with asthma
and whether IUS modifies
the response to treatment
with inhaled coricosteroids

Kelly, 2012

943, NR

Adults who has
participated in the
Childhood Asthma
Management
Program

Budesonide vs placebo

To determine whether the
use of inhaled
glucocerticoids causes a
decrease in attained adult
height.

Camargo, 2010

475, 52 weeks

African American
patients with asthma

Fluticasone vs
fluticasone proprionate
+ salmeterol xinafoate

To explore whether obesity
alters the risk, impairment
and response to treatment
in African Americans with
asthma

Wang, 2011 unclear, 48 Children with mild- Fluticasone vs Cost-effectiveness of 2
weeks to-moderate moentelukast commonly used asthma
persistent asthma controllers, fluticasone and

montelukast, with dala from
the Pediatric Asthma
Controller Trial

Vogelmeier, 404, 1 year Asian adults with Fluticasone proprionate  Effectiveness of

2012 asthma + salmeterel xinafoate budesonide/formoterel

vs budesonide +
formoterol

maintenance and reliever
therapy compared with
saimeterol/fluticasone
propionate plus as-needed
salbuiamol in patients
enrolled across Asian
countiies, specifically China,
Korea, Taiwan angd
Thailand.
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Table 5. Breakdown of potentially relevant head-to-head comparisons.

Fluticasone
Mometasone
Formoterol
Fluticasone/
Salmeterol
Formoterol
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| Montelukast
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| Budesonide/
Formoterol/

| Mometasone

E
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[o]
[=
=]
=
[

Ciclesonide 2

Mometasone 2 3

Formoterol 2 2

Tiotropium

Bﬁdesonidei
Formoterol

ometasone

Summary and Recommendations

We identified 3 new medications and 43 new trials (18 head fo head trials, 20 placebo controlled
trials, and 5 subgroup or secondary analyses) published since the most recent update report. New
head-to-head trials are available for 11 of the 20 included medications, including 4 studies
comparing the new combination product Dulera® with mometasone or formoterol alone, New
placebo controlled trials are available for 11 of the 20 included medications, including the new
medications indacaterol (Arcapta®) and the two new combination products Breo® and Dulera®.

The most recent Controller Medications for Asthma update report used evidence from placebo
controlled trials when head-to-head trials were not available and incorporated results of up-to-
date good quality systematic reviews and meta-analyses when appropriate. Using a similar
approach, a complete update at this time is likely to be large. An update that excluded studies of
leukotriene modifiers (montelukast, zafirlukast, and zileuton), Anti IgE therapies (omalizumab),
and long acting cholinergics (tiotropium) is also likely to be large because these medications
represent only 13 of the total studies identified by the scan (5 head-to-head and 8 placebo
controlled trials), and it is likely that other eligible studies exist for the medications that would
remain included.
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A streamlined approach that includes only new head-to-head trials and excludes placebo-
controlled trials would likely be of medium size. We recommend that the Participants also
consider a modified streamlined update that is limited to head-to-head trials for most of the
included medications and placebo controlled trials of included medications that are being used
off-label. Most of the head-to-head trials we identificd were studies of combination £roducts
compared with single medications or other combinations, including the new Dulera™ (but not
including the new Breo™). With this scan, we identified three off-label placebo controlled trials
(1 study of indacaterol and 2 studies of tiotropium). A modified streamlined update using this
approach would likely be of medium size.
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Appendix A. Abstracts of potentially relevant new trials of controller
medications for asthma

Head-to-head trials

Bateman, E. D., O. Kornmann, et al. (2011). "Tiotropium is noninferior to salmeterol in

maintaining improved lung function in B16-Arg/Arg patients with asthma." J Allergy Clin

Immunol 128(2): 315-22.
BACKGROUND: The efficacy and safety of inhaled long-acting beta(2)-adrenergic
agonists in asthmatic patients with the B16-Arg/Arg genotype has been questioned, and
the use of antimuscarinics has been proposed as an alternative in patients whose
symptoms are not controlled by inhaled corticosteroids (ICSs). OBJECTIVE: We
compared the efficacy and safety of the long-acting anticholinergic tiotropium with
salmeterol and placebo added to an ICS in B16-Arg/Arg patients with asthma that was
not controlled by ICSs alone. METHODS: In a double-blind, double-dummy, placebo-
controlled trial, after a 4-week run-in period with 50 mug of twice-daity salmeterol
administered through a metered-dose inhaler, 388 asthmatic patients were randomized
1:1:1 to 16 weeks of treatment with 5 mug of Respimat tiotropium administered daily in
the evening, 50 mug of salmeterol administered twice daily through a metered-dose
inhaler, or placebo. Patients aged 18 to 67 years demonstrated reversibility to
bronchodilators, and their symptoms were uncontrolled by regular ICSs (400-1000 mug
of budesonide/equivalent). ICS regimens were maintained throughout the trial. The mean
weekly morning peak expiratory flow (PEF) before randomization was 358 -+/- 115.7
L/min (range, 80.3-733.0 L/min). RESULTS: Changes in weekly PEF from the last week
of the run-in period to the last week of treatment {primary end point: change in PEF)
were -3.9 +/- 4.87 L/min (n = 128) for tiotropium and -3.2 +/- 4.64 L/min (n = 134) for
salmeterol, and these were superior to placebo (-24.6 +/- 4.84 L/min, n = 125, P <.05).
Tiotropium was noninferior to salmeterol (estimated difference, -0.78 L/min [95% CI, -
13.096 to 11.53]; P = .002; alpha = .025, 1-sided; noninferiority, 20 L/min). Tiotropium
and salmeterol were numerically superior to placebo in some patient-reported secondary
outcomes. Adverse events were comparable across treatments. CONCLUSION:
Tiotropium was more effective than placebo and as effective as salmeterol in maintaining
improved lung function in B16-Arg/Arg patients with moderate persistent asthma. Safety
profiles were comparable.

Brown, R. W., C. D. O'Brien, et al. (2012). "Long-term safety and asthma control measures with

a budesonide/formoterol pressurized metered-dose inhaler in African American asthmatic

patients: a randomized controlled trial." J Allergy Clin Immunol 130(2): 362-7 ¢9.
BACKGROUND: Information surrounding the long-term safety of combination inhaled
corticosteroid/long-acting beta(2)-adrenergic agonist medications in African American
asthmatic patients is limited. OBJECTIVE: We sought to assess safety and asthma
control with a budesonide/formoterol pressurized metered-dose inhaler (pMDI) versus
budesonide over 1 year in African American patients. METHODS: This 52-week,
randomized, double-blind, parallel-group, multicenter, phase 3B safety study
(NCT00419952) was conducted in 742 self-reported African American patients 12 years
or older with moderate-to-severe asthma previously receiving medium- to high-dose
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inhaled corticosteroids. After 2 weeks using a 320 mug twice-daily budesonide pMDI,
patients were randomized 1:1 to 320/9 mug twice-daily budesonide/formoterol pMDI or
320 mug twice-daily budesonide pMDI. RESULTS: Both treatments were well tolerated.
Asthma exacerbation incidence and rate (per patient-treatment year) were lower with
budesonide/formoterol versus budesonide (incidence, 7.7% vs 14.0% [P= .006]; rate
ratio, 0.615 [P=.002]). Time to first asthma exacerbation was longer (P=.018) with
budesonide/formoterol versus budesonide, The most common adverse events, regardless
of study drug relationship, were headache (9.5% and 7.7%), nasopharyngitis (6.9% and
8.0%), sinusitis (4.0% and 6.3%), and viral upper respiratory tract infection (5.8% and
4.4%) for budesonide/formoterol and budesonide, respectively. Serious adverse events
occurred in 12 and 15 patients, respectively; none were considered drug related. No
substantial or unexpected patterns of abnormalities were observed in laboratory,
electracardiographic, or Holter monitoring assessments. Hospitalization caused by
asthma cxacerbation occurred in 0 and 4 patients in the budesonide/formoterol and
budesonide groups, respectively. Pulmonary function and asthma control measures
generally favored budesonide/formoterol. CONCLUSIONS: In this population
budesonide/formoterol pMDI was well tolerated over 12 months, with a safety profile
similar to that of budesonide; the asthma exacerbation rate was reduced by 38.5% versus
budesonide.

Djukanovic, R., S. J. Wilson, et al. (2010). "Montelukast added to fluticasone propionate does

not alter inflammation or outcomes." Respir Med 104(10): 1425-35.
BACKGROUND: Airway inflammation is a key pathological feature of asthma which
underlies its clinical presentation. OBJECTIVES: To examine whether adding a
leukotriene modifier to an inhaled corticosteroid produces further clinical and/or anti-
inflammatory benefits in patients symptomatic on short-acting beta(2)-agonists.
METHODS: Patients uncontrolled on short-acting beta(2)-agonists were treated for 12
weeks with either fluticasone propionate (100meg BD) or fluticasone propionate
(100meg BD) and montelukast (10mg QD) in a randomized, double-blind, parallel group
study. Bronchoscopy with endobronchial biopsy and bronchoalveolar lavage (BAL) was
performed before and after treatment to compare effects on airway inflammation.
RESULTS: Of 103 subjects enrolled, 89 subjects completed treatment and 82 subjects
had matched pair biopsy samples. Submucosal eosinophil counts, the primary endpoint,
and asthma control improved to similar extents after both treatments (p<or=0.008). Both .
treatments significantly reduced submucosal mast cell, CD3+, CD4+, CD8+ and CD25+
cell counts. Submucosal mast cell reduction was greater in the fluticasone propionate plus
montelukast group. There were no differences between treatments in BAL markers of
inflammation or thickness of sub-epithelial collagen. CONCLUSIONS: Low-dose
fluticasone propionate significantly improves clinicat disease control and reduces airway
inflammation in asthma patients uncontrolled with short-acting beta(2)-agonists without
further improvement when montelukast is added to low-dose fluticasone propionate.

Hoshino, M.J. Ohtawa. (2012). "Effects of budesonide/formoterol combination therapy versus
budesonide alone on airway dimensions in asthma.” Respirology 17(4): 639-46.

BACKGROUND AND OBJECTIVE: Combination therapy with inhaled corticosteroids
and long-acting beta(2)-agonists results in improved asthma symptom control compared
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with the use of inhaled corticosteroids alone. However, the effects of combination
therapy on structural changes and inflammation of the airways are still unknown, The aim
of this study was to compare the effects of budesonide/formotero! with those of
budesonide alone on airway dimensions and inflammation in individuals with asthma.
METHODS: Fifty asthmatic patients were randomized to treatment with
budesonide/formoterol (200/6 microg, two inhalations bd) or budesonide (200 microg,
two inhalations bd) for 24 weeks, Airway dimensions were assessed using a validated
computed tomography technique, and airway wall area (WA) corrected for body surface
area (BSA), percentage WA (WA%), wall thickness/Osquare root BSA, and luminal area
(Ai)/BSA at the right apical segmental bronchus, were measured. The percentage of
eosinophils in induced sputum, pulmonary function, and Asthma Quality of Life
Questionnaires (AQLQ) were also evaluated. RESULTS:; There were significantly greater
decreases in WA/BSA (P <0.05), WA% (P < 0.001) and wall thickness/square root BSA
(P < 0.05), and increases in Ai/BSA (P <0.05), in subjects treated with
budesonide/formoterol compared with those treated with budesonide. The reduction in
sputum eosinophils and increase in per cent of predicted forced expiratory volume in 1 s
(FEV(1) %) were greater for subjects treated with budesonide/formoterol compared with
those treated with budesonide alone. In the budesonide/formoterol group, the changes in
WA% were significantly correlated with changes in sputum eosinophils and FEV(1%) (r
= (.84 and r = 0,64, respectively). There were improvements in the AQLQ scores after
treatment with budesonide/formoterol. CONCLUSIONS: Budesonide/formoterol
combination therapy is more effective than budesonide alone for reducing airway wall
thickness and inflammation in individuals with asthma.

Hozawa, S., M. Terada, et al. (2011). "Comparison of budesonide/formoterol Turbuhaler with

fluticasone/salmeterol Diskus for treatment effects on small airway impairment and airway

inflammation in patients with asthma." Pulm Pharmacol Ther 24(5): 571-6.
BACKGROUND: A course of combination therapy with an inhaled corticosteroid (ICS)
and a long-acting beta(2) agonist (LABA) for asthma can improve lung function, asthma
symptoms and reduce exacerbations. Because both medicinal substance and inhalation
devices are associated with clinical efficacy, each ICS/LABA combination may have
different features. This study aimed to compare the effects of two widely available
formulations, budesonide/formoterol (BUD/FM) delivered by a Turbuhaler((R)), and
fluticasone/salmeterol (FP/SM) delivered by a Diskus((R)), on small airway function and
airway inflammation. METHODS: Asthmatic patients (n = 40) treated twice daily with
FP/SM 250/50 mug with forced expiratory volume in 1 s values controlled above 80% of
the predicted normal but with suspected persistent airway inflammation and small airway
impairment were envolled in the study. Patients were randomized into two groups,
receiving either twice daily BUD/FM 320/9 mug or FP/SM 250/50 mug, and treatment
efficacy was compared after 4 weeks, Outcomes included impulse oscillometry (I0S),
fractional exhaled nitric oxide (FeNO), spirometry and Asthma Control Questionnaire
(ACQ) scores. RESULTS: Patients in the BUD/FM group showed significant
improvements in their IOS and spirometry parameters of small airway function, FeNO
values and ACQ scores, compared with the FP/SM group. There were good correlations
between TOS parameters, FeNO and ACQ score changes over the course of the treatment,
CONCLUSIONS: BUD/FM twice daily significantly improved small airway impairment
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and airway inflammation in asthmatic patients, leading to a reduction in asthma
symptoms and achievement of good asthma control. In addition, improvement of small
airway function may improve airway inflammation and/or lead to better controlled
asthma.

Katial, R, K., D. Bernstein, et al. (2011). "Long-term treatment with fluticasone

propionate/salmeterol via Diskus improves asthma control versus fluticasone propionate alone."

Allergy Asthma Proc 32(2): 127-36.
This 52-week study was designed to assess the safety and efficacy of fluticasone
propionate/salmeterol combination (FSC) 250/50 micrograms versus fluticasone
propionate (FP) 250 micrograms in subjects with persistent asthma symptomatic on open-
label FP 100 micrograms. The primary objective of this study was to show that FSC
250/50 micrograms was superior to FP 250 micrograms at increasing pulmonary function
as measured by forced expiratory volume in 1 second over a 52-week treatment period. A
secondary objective was to compare the rate of asthma attacks defined as (1) a sustained
2-day decrease in morning peak expiratory flow or increase in albuterol use for 2
consecutive days, (2) an asthma exacerbation requiring systemic corticosteroids, or (3) an
unscheduled clinic or hospital visit for acute asthma symptoms. Three hundred six
subjects received FSC 250/50 micrograms and 315 subjects received FP 250 micrograms.
Both treatments were administered twice daily. Treatment with FSC 250/50 micrograms
resulted in a significant improvement in lung function compared with FP 250 micrograms
(p < 0.001). Additionally, treatment with FSC 250/50 micrograms resulted in a reduction
in the rate of exacerbations of asthma (i.e., requiring systemic corticosteroids or
unscheduled urgent care intervention) compared with FP 250 micrograms (0.170 versus
0.273, respectively; p = 0.017). There was no differentiation between treatments for less
severe attacks of asthma. FSC 250/50 micrograms showed consistently greater
improvement in lung function, symptom control, and decreased albuterol use. In addition,
FSC 250/50 micrograms-treated subjects experienced fewer severe asthma exacerbations
than subjects treated with FP 250 micrograms.

Korn, S.R. Buhl. (2012). "Efficacy of a fixed combination of ciclesonide and formoterol: the

EXCITED-study." Respir Med 106(1): 57-67.
Recommended treatment for moderate to severe asthma is the combination of an inhaled
corticosteroid and a long-acting beta2-agonist. The present study was designed to
evaluate the efficacy of a newly developed fixed combination of ciclesonide and
formoterol in comparison to the marketed fixed combination of fluticasone and
salmeterol in patients with moderate asthma. This was a phase I, multi-centre,
randomized, parallel-group, double-blind, double-dummy study. After a 2-week run-in
period, 160 patients with moderate asthma were randomized to a 6-week treatment with
ciclesonide/forinoterol 320/9 mug bid (CIC/F) or fluticasone propionate/salmeterol
250/50 mug bid (FP/S), both delivered as powder formulations. The primary outcome
FEV1 increased during treatment by 0.356 L in the CIC/F group and by 0.288 L in the
FP/S group (p < 0.0001). The increases were statistically significant and clinically
relevant. The between-treatment analysis demonstrated non-inferiority of CIC/F to FP/S
treatment (p < 0.0001). A significant itnprovement from baseline in lung function,
symptom score and rescue medication use was observed in both groups at all time points.
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No differences were observed between treatments in the frequency of adverse events and
overnight urinary cortisol/creatinine ratio. The studied fixed combination of
ciclesonide/formoterol is not inferior to the marketed fixed combination of
fluticasone/salmeterol in terms of efficacy and tolerability.

Lipworth, B. J., K. Basu, et al. (2013). "Tailored second-line therapy in asthmatic children with

the Arg(16) genotype.” Clin Sci (Lond) 124(8): 521-8.
The Arg(16) beta(2) receptor genotype confers increased susceptibility to exacerbations
in asthmatic children taking regular LABA (long-acting beta(2) agonists). We thercfore
evaluated using montelukast as an alternative to salmeterol as tailored second-line asthma
controller therapy in children expressing this susceptible genotype. A total of 62
persistent asthmatic children with the homozygous Argl6 genotype were randomized to
receive salmeterol (50 mug, b.i.d.) or montelukast (5 or 10 mg, once daily) as an add-on
to inhaled fluticasone for 1 year. School absences (the primary outcome) were reduced
with montelukast compared with salmeterol {difference in score=-0.40 [95% CI
(confidence interval), -0.22 to -0.58]; P=0.005}. Salbutamol use was also reduced with
montelukast compared with salmeterol [difference in score=-0.47 (95% CI, -0.16 to -
0.79); P<0.0001]. Greater improvements occurred in both symptom and quality of life
scores with montelukast against salmeterol, whereas there was no difference in FEV(1)
(forced expiratory volume in 1 s). In conclusion, montelukast may be suitable as tailored
second-line controller therapy instead of salmeterol in asthmatic children expressing the
susceptible Arg(16) genotype, a move towards a personalized medicine approach to
management.

Maspero, J. F., H. Nolte, et al. (2010). "Long-term safety of mometasone furoate/formoterol

combination for treatment of patients with persistent asthma." J Asthma 47(10): 1106-15.
OBJECTIVE: The combination of inhaled corticosteroid (ICS) and long-acting beta(2)-
agonist is recommended for treatment of patients with persistent asthma inadequately
controlled on ICS monotherapy. This study was conducted to evaluate the long-term
safety of mometasone furoate/formoterol (MF/F) administered through metered-dose
inhaler (MD]) in patients with persistent asthma previously on medium- to high-dose
ICS. METHODS: This was a 52-week, randomized, multicenter, parallel-group, open-
label, evaluator-blinded study. At baseline, 404 patients (aged >/=12 years) were
stratified according to their previous ICS dose (medium or high), then randomized 2:1 to
receive twice-daily treatment of MF/F (200/10 or 400/10 mug) or fluticasone
propionate/salmeterol (FP/S; 250/50 or 500/50 mug). The primary endpoint was the
number and percentage of patients reporting any adverse event (AE). Additional safety
evaluations included plasma cortisol 24-hour area under the curve (AUC(0-24 h)) and
ocular changes. Pulmonary function, asthma symptoms, and use of rescue medication
were monitored. RESULTS: The incidence of >/=1 treatment-emergent AE was similar
across treatment groups (MF/F 200/10 mug, 77.3% [n= 109]; FP/S 250/50 mug, 82.4%
[n=56]; MF/F 400/10 mug, 79.2% [n= 103]; FP/S 500/50 mug, 76.9% [n= 50]). Rates of
treatment-related AEs were also similar across treatment groups (ME/F 200/10 mug,
28.4%; FP/S 250/50 mug, 23.5%; MF/F 400/10 mug, 23.1%; FP/S 500/50 mug, 20.0%).
Headache (3.7%) and dysphonia (2.7%) were the most common treatment-related AEs
overall. The nature and frequency of AEs and the decreases in plasma cortisol AUC(0-24
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h) observed with MF/F treatment were similar to those observed with FP/S treatment.
Ocular events were rare (2-6% overall incidence among treatment groups); in particular,
no posterior subcapsular cataracts were reported. Only three patients discontinued the
study because of treatment-related ocular AEs (two for lens disorders in the MF/F 400/10
mug group; one for reduced visual acuity in the FP/S 250/50 mug group) and no asthma-
related deaths occurred. Furthermore, MF/F showed numerical improvement in lung
function and clinical benefits by reducing asthma symptoms and rescue medication use.
CONCLUSIONS: One-year treatment with the new combination therapies - twice-daily
MF/F-MDI 200/10 and 400/10 mug - is safe and well tolerated in patients with persistent
asthma.

Meltzer, E. O., P. Kuna, et al. (2012). "Mometasone furcate/formoterol reduces asthma

deteriorations and improves lung function.” Eur Respir J 39(2): 279-89.
This study evaluated the effect of mometasone furoate (MF)/formoterol (F) versus its
monocomponents, each administered via metered-dose inhaler, on asthma deteriorations
and lung function. This 26-week, multicenire, double-blind, placebo-controlled study
included subjects aged >/=12 yrs with not well-controlled asthma on low-dose inhaled
corticosteroids. After a 2-3-week open-label ron-in (MF 100 mug b.i.d.), 746 subjects
were randomised to receive placebo, F 10 mug, MF 100 mug or MF/F 100/10 mug b.i.d.
Co-primary end-points were time to first asthma deterioration (MF/F versus F to assess
effect of MF) and change in forced expiratory volume in 1 s (FEV(1)) area under the
curve of serial spirometry measurements over the 12-h period following the morning dose
(AUC(0-12h)) (baseline to week 12; MF/F versus MF to assess effect of F). The
therapeutic effect of MF in the combination was demonstrated by a reduction in asthma
deterioration incidence with MF/F versus F and a delayed time to first asthma
deterioration (p<0.001). Asthma deterioration incidence was also reduced with MF/F
versus MFE (p=0.006). The therapeutic effect of F in the combination was demonstrated
by MF/F versus MF in FEV(1) AUC(0-12h) change (4.00 versus 2.53 L.h, respectively;
p=0.001). MF/F treatment also resulted in a marked improvement in health-related
quality of life. MF/F 100/10 mug b.i.d. treatment showed greater clinical efficacy than its
individual components or placebo; both components contributed to the efficacy of MF/F.

Nathan, R. A, H. Nolte, et al. (2010). "Twenty-six-week efficacy and safety study of
mometasone furoate/formoterol 200/10 microg combination treatment in patients with persistent
asthma previously receiving medium-dose inhaled corticosteroids.” Allergy Asthma Proc 31(4):
269-79. :
Asthma is a heterogeneous condition characterized by reduced lung function, chronic
inflammation, and periodic asthma deteriorations. This study was performed to evaluate
the effect of mometasone furoate (MF)/formoterol (F) combination, 200/10 microg,
administered twice daily (b.i.d.) on asthma deteriorations and pulmonary function in
patients with asthma uncontrolled on medium-dose inhaled corticosteroid (ICS). After 2-
to 3-weck open-label run-in with MF 200 microg b.i.d., patients (>or=12 years) were
randomized to 26 wecks of treatment with MF/F 200/10 microg, MF 200 microg, F 10
microg, or placebo b.i.d. Coprimary end points were time to first asthma deterioration
(MF/F versus F) and bronchodilation, assessed by the area under the curve of the change
in forced expiratory volume in 1 second 0-12 hours (FEV(1) AUC(0-12h); MF/F versus
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MF). A total of 781 patients were randotized. Treatment with MF/F 200/10 microg
reduced asthma deteriorations and clinically judged deteriorations (i.e., deterioration
resulting in emergency treatment, hospitalization, or treatment with additional excluded
asthma medication [i.e., systemic corticosteroids]). The proportion of patients
experiencing asthma deteriorations was MF/F, 30.4%; MF, 33.9%; F, 54.0%; placebo,
55.6% (p <0.001, MF/F versus F and placebo). There was a sixfold reduction in
clinically judged deteriorations with MF/F versus F and placebo (p < 0.001). Lung
function improved more rapidly with MF/F than MF and placebo. Mean change from
baseline FEV(1) AUC(0-12h) at week 12 was MFE/F, 11.7% versus MF, 5.7%; F, 8.5%;
and placebo, 3.9% (p <0.001). Treatment-related AEs were rare and similar across
groups. Treatment with MF/F 200/10 microg was effective in reducing the risk of asthma
deteriorations. MF/F was safe and provided rapid and sustained bronchodilation in
patients with asthma.

Peters, S. P., S. J. Kunselman, et al. (2010). "Tiotropium bromide step-up therapy for adults with

uncontrolled asthma.” N Engl J Med 363(18): 1715-26.
BACKGROUND: Long-acting beta-agonist (LABA) therapy improves symptoms in
patients whose asthma is poorly controlled by an inhaled glucocorticoid alone.
Alternative treatments for adults with uncontrolled asthma are needed. METHODS: In a
three-way, double-blind, triple-dummy crossover trial involving 210 patients with
asthma, we evaluated the addition of tiotropium bromide (a long-acting anticholinergic
agent approved for the treatment of chronic obstructive pulmonary disease but not
asthma) to an inhaled glucocorticoid, as compared with a doubling of the dose of the
inhaled glucocorticoid (primary superiority comparison) or the addition of the LABA
salmeterol (secondary noninferiority comparison). RESULTS: The use of tiotropium
resulted in a superior primary outcome, as compared with a doubling of the dose of an
inhaled glucocorticoid, as assessed by measuring the morning peak expiratory flow
(PEF), with a mean difference of 25.8 liters per minute (P<0.001) and superiority in most
secondary outcomes, including evening PEF, with a difference of 35.3 liters per minute
(P<0.001); the proportion of asthma-control days, with a difference of 0.079 (P=0.01);
the forced expiratory volume in 1 second (FEV1) before bronchodilation, with a
difference of 0.10 liters (P=0.004); and daily symptom scores, with a difference of -0.11
points (P<0.001), The addition of tiotropium was also noninferior to the addition of
salmeterol for all assessed outcomes and increased the prebronchodilator FEV1 more
than did salmeterol, with a difference of 0.11 liters (P=0.003). CONCLUSIONS: When
added to an inhaled glucocorticoid, tiotropium improved symptoms and [ung function in
patients with inadequately controlled asthma. Its effects appeared to be equivalent to
those with the addition of salmeterol. (Funded by the National Heart, Lung, and Blood
Institute; ClinicalTrials.gov number, NCT00565266.).

Postma, D. S., P. M. O'Byrne, et al. (2011). "Comparison of the effect of low-dose ciclesonide
and fixed-dose fluticasone propionate and salmeterol combination on long-term asthma conirol."
Chest 139(2): 311-8.
BACKGROUND: Patients with mild persistent asthma constitute about 70% of the
asthma population; thus, it is important to know which first-line treatment is best for the
management of mild asthma. We compared benefits of first-line treatment with
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ciclesonide and a combination of fluticasone and salmeterol in patients with mild asthma.
METHODS: Patients aged 12 to 75 years with mild persistent asthma were enrolled in a
randomized, double-blind, placebo-controlled study. After run-in, patients were
randomized to ciclesonide 160 mug once daily (CIC160), fluticasone
propionate/salmeterol 100/50 mug bid (FP200/S100), or placebo for 52 weeks. The
primary variable was time to first severe asthma exacerbation; the coprimary variable was
the percentage of poorly controlled asthma days. Patients recorded asthma symptoms and
salbutamol use in electronic diaries and completed a standardized version of the Asthma
Quality of Life Questionnaire. RESULTS: Compared with placebo, the time to first
severe asthma exacerbation was prolonged, and lung function was improved with
FP200/S100 treatment (P = .0002) but not with CIC160. Both CIC160 and FP200/S100
provided significantly fewer poorly controlled asthma days than placebo (P </=.0016 for
both active treatments). Moreover, both active treatments provided significantly more
asthma symptom-free days (P </=.0001), rescue medication-free days (P = .0005, one-
sided), and days with asthma control (P </=.0033). Overall Asthma Quality of Life
Questionnaire scores wete significantly higher in both active treatment groups than
placebo (P </=.0017). CONCLUSIONS: In mild asthma, FP200/S100 prolonged time to
first severe asthma exacerbation, and CIC160 and FP200/S100 were clinically
equieffective for most measures of asthma control. Tr1al registry: ClinicalTrials.gov; No.:
NCT00163358; URL: www.clinicaltrials.gov.

Spector, S. L., U. J. Martin, et al. (2012). "Budesonide/formoterol pressurized metercd-dose

inhaler versus budesonide: a randomized controlled trial in black patients with asthma." J

Asthma 49(1): 70-7.
OBJECTIVE: Concerns exist that responses to long-acting beta(2)-adrenergic agonists in
black patients may differ from the general population. The efficacy and safety of
budesonide/formoterol (BUD/FM) pressurized metered-dose inhaler (pMDI) versus
budesonide dry powder inhaler (BUD DPI) were evaluated in adolescent and adult black
asthma patients. METHODS: This 12-week, randomized, double-blind, multicenter,
phase IV US study was conducted in 311 self-reported black patients aged >/=12 years
with moderate to severe persistent asthma, previously receiving medivm- to high-dose
inhaled corticosteroid. After 2 weeks on BUD 90 mug x 2 inhalations twice daily (bid),
symptomatic patients were randomized to BUD/FM 160/4.5 mug x 2 inhalations bid or
BUD 180 mug x 2 inhalations bid. RESULTS: Improvement in predose forced expiratory
volume in 1 second from baseline to the treatment mean (primary variable) was greater
with BUD/FM versus BUD (0.16 vs. 0.07 L; p = .008); this effect was also observed at
weeks 2, 6, and end of treatment (p </= .032). Greater improvements (p <.001) in peak
expiratory flow with BUD/FM versus BUD were seen at first measurement and
maintained during 12 weeks (morning: 25.34 vs. 7.53 L/minute, respectively; evening:
21.61 vs. 7.67 L/minute, respectively); greater improvements in daily asthma symptom
score and rescue medication use were also observed (p </= .039). Both treatments were
well tolerated, with similar safety profiles. CONCLUSIONS: In this population of black
asthma patients, BUD/FM pMDI resulted in greater improvements in pulmonary function
and asthma control versus BUD DPJ, with similar safety profiles.
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Stelmach, I., M. Olszowiec-Chlebna, et al. (2011). "Inhaled corticosteroids may have a beneficial

effect on bone metabolism in newly diagnosed asthmatic children." Pulm Pharmacol Ther 24(4):

414-20.
BACKGROUND: The adverse effect of inhaled corticosteroids (ICS) treatment on bone
metabolism in children with asthma is still controversial, and a possible beneficial effect
of vitamin D added to ICS on bone turnover is uncertain. OBJECTIVE: We conducted a
randomized, double-blind, parallel-group, 6-month trial to assess the effects of a medium
and high dose of ICS and a high-dose ICS with vitamin D on bone metabolism in
children with newly diagnosed atopic asthma. METHODS: 96 children were equally
randomized to 4 groups receiving the following doses of inhaled budesonide [mug/day]:
400 (ICS 400 group), 800G (ICS 800 group), 800 with oral vitamin D (ICS 800 with vit D
group), and montelukast as a control (control group). Markers of bone production
(osteocalcin, alkaline phosphatase) and bone degradation (amino-terminal cross-linked
telopeptide of type I collagen--NTx, carboxy-terminal telopeptides of type I collage), and
also concentration of 25-hydroxycholecalciferol (250H D) and calcium-phosphorus
balance (calcium, phosphorus, parathormon-PTH) in serum and/or urine were assessed
twice: before and after 6 months of treaiment. RESULTS: We obtained a significant
decrease in phosphorus and PTH serum levels in ICS 400 and ICS 800 with vit D groups
compaied to control group, and a significant decrease of NTx urine level in ICS 800 with
vit D group. CONCLUSIONS: Medium doses of inhaled corticosteroids exert an
advantageous effect on bone metabolism in newly diagnosed asthmatic children, Vitamin
D together with a high dose of inhaled corticosteroids has a beneficial effect on both
calcium-phosphorus balance and collagen turnover,

Vaessen-Verberne, A. A, N. J. van den Berg, et al. (2010). "Combination therapy

salmeterol/fluticasone versus doubling dose of fluticasone in children with asthma." Am J Respir

Crit Care Med 182(10); 1221-7.
RATIONALE: For children with symptomatic asthma despite low to moderate doses of
inhaled corticosteroids, evidence is still lacking whether to add a long-acting
bronchodilator or to increase the dose of inhaled corticosteroids. OBJECTIVE: To
evaluate whether salmeterol/fluticasone propionate (SFP), 50/100 mug twice a day, is
noninferior regarding symptom control compared with fluticasone propionate (FP), 200
mug twice a day Diskus in children with symptomatic asthma. METHODS: A
multicenter, randomized, parallel-group, double-blind study was performed comparing
SFP and FP treatment during 26 weeks on asthma control and lung function.
MEASUREMENTS AND MAIN RESULTS: A total of 158 children, 6-16 years old, still
symptomatic on FP, 100 mug twice a day, during a 4-week run-in period, were included.
Percentage of symptom-free days during the last 10 weeks of the treatment period did not
differ between treatment groups (per protocol analysis: adjusted mean difference [FP
minus SFP] 2.6%; 95% confidence interval, -8.1 to 13.4). Both groups showed
substantial improvements of about 25 percent points in symptom-free days (both P <
0.001 from baseline). Lung function measurements (FEV(1), FVC, PEF rate, and
maximal expiratory flow) did not differ between groups except for a slight advantage in
maximal expiratory flow in the SFP group at 1 week. No differences were found between
FP and SFP regarding exacerbation rates, adverse events, or growth. CONCLUSIONS: In
our study the efficacy on symptom control and lung function of the combination of a
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long-acting bronchodilator with inhaled corticosteroid is equal to doubling the dose of the
inhaled corticosteroid in children still symptomatic on a moderate dose of inhaled
corticosteroid.

Weinstein, S. F., J. Corren, et al. (2010), "Twelve-week efficacy and safety study of mometasone
furoate/formoterol 200/10 microg and 400/10 microg combination treatments in patients with
persistent asthma previously receiving high-dose inhaled corticosteroids." Allergy Asthma Proc
31(4): 280-9.
A significant unmet medical need exists in patients with uncontrolled asthma. The
purpose of this study was to evaluate the efficacy and safety of mometasone
furoate/formoterol (MF/F) 400/10 microg versus MF 400 microg administered twice-
daily (b.i.d.) via metered-dose inhaler in patients with asthma uncontrolled on high-dose
inhaled corticosteroids (ICS). In a 12-week, randomized, multicenter, double-blind,
parallel-group study, patients (>or=12 years of age) were randomized to ME/F 200/10
microg, MF/F 400/10 microg, or MF 400 microg, b.i.d. after a 2- to 3-week open-label
run in with MF 400 microg b.i.d. The primary end point was mean change in area under
- the curve from 0 to 12 hours in forced expiratory volume in 1 second (FEV{(1) AUC(0-
12h)) from baseline to week 12 for MF/F 400/10 microg versus MF 400 microg. Effects
of MF/F on asthma control and symptoms were evaluated and adverse events recorded.
Seven hundred twenty-eight patients were randomized. Significant improvement from
baseline to week 12 occurred for mean change in FEV(1) AUC(0-12h) with MF/F 400/10
microg (4.19 L x hour) versus MF 400 microg (2.04 L x hour; p < 0.001). Both MF/F
doses resulted in rapid (5 minutes) and sustained improvement in lung function
throughout 12 weeks. Both MF/F doses were superior to MF in improving asthma control
and reducing nocturnal awakenings due to asthma requiring short-acting beta(2)-agonist
use. All treatments were well tolerated. Asthma patients who were poorly controlled on
high-dose ICS experienced significant improvement in asthma control, lung function, and
symptoms when treated with MF/F compared with MF.

Zangrilli, J., L. E. Mansfield, et al. (2011). "Efficacy of budesonide/formoterol pressurized
metered-dose inhaler versus budesonide pressurized metered-dose inhaler alone in Hispanic
adults and adolescenis with asthma: a randomized, controlled trial." Ann Allergy Asthma
Immunol 107(3): 258-65 e2. ‘
BACKGROUND: Few clinical trials in asthma have focused on Hispanic populations.
OBIJECTIVE: To compare the efficacy and safety of budesonide/formoterol (BUD/FM)
with BUD in an ethnically diverse group of Hispanic participants with asthma previously
treated with inhaled corticosteroids (ICS). METHODS: This 12-week, randomized,
double-blind, active-controlled study (NCT00419757) was designed to enroll Hispanic
participants (self-reported) (>/=12 years of age) with moderate to severe asthma requiring
medium- to high-dose ICS. After a 2-week run-in period (low-dose BUD pressurized
metered-dose inhaler [pMDI] 80 mug x 2 inhalations [160 mug] twice daily), participants
with a symptom score greater than 0 (scale: 0-3) on 3 or more of 7 run-in days and forced
expiratory volume in 1 second (FEV(1)) 45%-85% predicted were randomized to
BUD/FM pMDI 160/4.5 mug x 2 inhalations (320/9 mug) twice daily or BUD pMDI 160
mug x 2 inhalations (320 mug) twice daily. RESULTS: Randomized participants (n =
127 BUD/FM; n = 123 BUD) were predominately Mexican (51%) or Puerto Rican
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(21%). During low-dose ICS run-in, the mean symptom score was 1.0; however, mean
predose FEV(1) improved (2.10-2.21 L). During randomized treatment, small, but not
statistically significant, improvements favored BUD/FM vs BUD (am peak expiratory
flow [PEF; primary efficacy variable] 25.4 vs 19.9 L/min; pm PEF 20.6 vs 15.8 L/min;
predose FEV(1) 0.16 vs 0.11 L; rescue medication use 0.7 vs -0.6 inhalations/d). Most
adverse events were mild or moderate in intensity. CONCLUSIONS: Improvement in
clinically relevant control end points occurred in both BUD/FM and BUD groups; both
treatments were well tolerated in this Hispanic asthma population but were not '
significantly differentiated.

Placebo-controlled trials

Bardelas, J., M. Figliomeni, et al. (2012). "A 26-week, randomized, double-blind, placebo-

controlled, multicenter study to evaluate the effect of omalizumab on asthma control in patients

with persistent allergic asthma." J Asthma 49(2): 144-52.
OBJECTIVE: The 2007 National Heart, Lung, and Blood Institute (NHLBI) asthma
guidelines shifted the focus of care from asthma severity to ongoing assessment of
asthma control using the components of impairment and risk. We evaluated the effect of
omalizumab on asthma conirol in patients with persistent allergic asthma inadequately
controlled with NHLBI Step 4 or above asthma therapy. METHODS: In this double-
blind, placebo-controlled study, patients >/=12 years (n = 271) received omalizumab (n =
136) or placebo (n = 135) every 2 or 4 weeks for 24 weeks. The primary efficacy
variable, change from baseline in Asthma Conirol Test (ACT) total score, and
Investigator's Global Evaluation of Treatment Effectiveness (IGETE, secondary cfficacy
variable} were evaluated at week 24. RESULTS: ACT score improved more with
omalizumab compared with placebo (least squares means [LSMs]: 5.01, 4.36); however,
the difference was not significant (p = .1779). Similarly, IGETE was not significantly
different (p = .1177), but more patients treated with omalizumab (26/127, 20%)
compared with placebo (19/131, 15%) had IGETE rated as "Excellent.” Significant
benefits were observed for omalizumab compared with placebo for change in ACT score
(L.SMs: 6.66, 5.27; p=.0334) and IGETE (p = .0321) at week 24 in a subgroup of
patients with very poorly controlled asthma (ACT </= 15} at baseline. There were no
significant differences for the subgroup of patients with forced expiratory volume in 1
second </= 80% predicted at baseline. Adverse events (AEs) were similar between ‘
groups with no drug-related serious AEs or deaths, CONCLUSIONS: For allergic asthma
patients with NHLBI Step 4 or above asthma therapy, omalizumab consistently improved
asthma control; however, compared with placebo, differences were not significant,
Placebo-treated patients had substantial improvement in their ACT score, which may
have limited the ability to detect differences between treatment groups. Subgroup
analyses showed significant improvements with omalizumab versus placebo in patients
with very poorly controlled asthma.

Bateman, E. D, E. R. Bleecker, et al. (2012). "Dose effect of once-daily fluticasone furoate in
persistent asthma: a randomized trial.” Respir Med 106(5): 642-50.

BACKGROUND: This randomized, double-blind, multicenter study was designed to
evaluate the efficacy of inhaled once-daily fluticasone furoate (FF) administered in the
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evening in patients with persistent asthma not controlled by short-acting beta(2) agonists,
and to determine the dose(s) suitable for further development. METHODS: Of 1459
patients screened, 598 received one of six treatments: placebo, FF (25 mug, 50 mug, 100
mug or 200 mug) once daily each evening, or fluticasone propionate (FP) 100 mug twice
daily for 8 weeks. The primary endpoint was change from baseline in pre-dose evening
forced expiratory volume in 1 s (FEV(1)). RESULTS: A dose-response effect was
observed for once-daily FF 25-200 mug including (p < 0.001) and excluding placebo (p =
0.03). FF 50-200 mug once daily significantly increased FEV(1) from baseline (p < 0.05
vs placebo), by >200 mL for FF 100 mug and 200 mug. Significant improvements were
also achieved for peak expiratory flow, and percentage symptom-free and rescue-free 24
h periods. The magnitude of effect was at least as good as twice-daily FP. Overall, once-
daily FF was well tolerated with no systemic corticosteroid effects. CONCLUSION: FF
50-200 mug/day once daily in the evening demonstrated dose-related efficacy in asthma
with 100-200 mug appearing to be the optimal doses for further evaluation.,
ClinicalTrials.gov: NCT00603382.

Bensch, G. W, L. S. Greos, et al. (2011). "Linear growth and bone maturation are unaffected by
1 year of therapy with inhaled flunisolide hydrofiucroalkane in prepubescent children with mild
persistent asthima: a randomized, double-blind, placebo-controlled trial." Ann Allergy Asthma
Immunol 107(4): 323-9.
BACKGROUND: Inhaled corticosteroids (ICS) are the preferred long-term therapy for
subjects with persistent asthma. However, concerns remain about potential effects of
long-term ICS use on growth in children. OBJECTIVE: To determine the effect of 1 year
of inhalation therapy with flunisolide hydrofluoroalkane (HFA) on growth velocity and
bone maturation in children with mild persistent asthma. METHODS: In this double-
blind, placebo-controlled study, 218 prepubescent (Tanner Stage 1) children with mild
persistent asthma ranging in age from 4 to 10 years were evaluated. After a 2-week run-in
period, subjects were randomized (1:1) to 2 puffs flunisolide HFA twice daily (85
mug/puf) or placebo for 52 weeks. Height was assessed by stadiometry at each visit.
Growth velocity (cm/52 weeks) was estimated by the slope of the linear regression of
height over time. An independent assessor scored hand and wrist radiographs for bone
development pretreatment and at week 52, Analysis of covariance was used for all
efficacy endpoints. RESULTS: The 2 treatment groups were similar at baseline for sex,
race, age, weight, and height. At the end of double-blind freatment, mean growth velocity
was 6.01 +/- 1.84 cm/52 weeks for flunisolide HFA (n = 106) and 6.19 +/- 1.30 ecm/52
weeks for placebo (n = 112) (P = .425). Mean advancement in bone age during the 1-year
study was similar for the 2 groups: 0.93 +/- 0.46 years for flunisolide HFA (n = 70) and
1.01 +/- 0.41 years for placebo (n = 75) (P = .128). CONCLUSIONS: In this study,
flunisolide HFA did not suppress growth or bone maturation at the highest approved dose
for children with persistent asthma.

Bleecker, E. R,, E. D. Bateman, et al, (2012). "Once-daily fluticasone furoate is efficacious in
patients with symptomatic asthma on low-dose inhaled corticosteroids."” Ann Allergy Asthma
Immunol 109(5): 353-8 e4.
BACKGROUND: Fluticasone furoate (FF) is an inhaled corticosteroid (ICS) with 24-
hour activity in development as a once-daily treatment for the long-term management of
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asthma. OBJECTIVE: To assess the efficacy and safety of 4 doses of once-daily FF
administered using a dry powder inhaler in patients (>/=12 years) with moderate asthma,
uncontrolled on low-dose ICS (fluticasone propionate [FP] 200 mug/day or equivalent).
METHODS: This double-blind, placebo-controlled, dose-ranging study randomized 622
patients to 1 of 6 treatments: FF (100, 200, 300, or 400 mug) once daily in the evening,
FP 250 mug twice daily (active control), or placebo for 8 weeks. The primary endpoint
was the change from baseline in predose evening forced expiratory colume in 1 second
(FEV1) at week 8, RESULTS: At week 8, relative to placebo, all doses of FF once daily
and FP twice daily demonstrated significantly (P < .001) greater increases from baseline
and greater than 200-mL increases in predose FEV 1. There was no evidence of a dose-
response relationship between FF doses. Improvement with once-daily FF was similar to
or greater than that for twice-daily FP. Secondary efficacy endpoint findings generally
supported the efficacy of FF 100 to 400 mug once daily, although statistically significant
improvements versus placebo in symptom-free 24-hour periods were only reported for FF
400 mug. There were few withdrawals due to lack of efficacy. Oral candidiasis was
reported in 0 to 4% of patients; 24-hour urinary cortisol excretion ratios were similar
across active treatment groups and not significantly different from placebo.
CONCLUSION: FF 100 to 400 mug once daily in the evening is effective and well
tolerated in patients with asthma uncontrolled on low-dose ICS, with 100 mug and 200
mug, considered the most applicable doses in this asthma population. TRIAL
REGISTRATION: clinicaltrials.gov Identifier: NCT00603278.

Bousquet, I., Z. Siergicjko, et al. (2011). "Persistency of response to omalizumab therapy in

severe allergic (IgE-mediated) asthma.” Allergy 66(5): 671-8.
BACKGROUND: The physician's global cvaluation of treatment effectiveness (GETE) at
16 weeks has been shown to be the most effective assessment of response to omalizumab
(XOLAIR(R)). This randomized, open-label, parallel-group study evaluated the
persistency of treatment responder classification in patients receiving omalizumab added
to optimized asthma therapy (OAT). METHODS: Patients (12-75 years, n = 400) with
severe allergic asthma, uncontrolled despite Global Initiative for Asthma 2004 Step 4
therapy, received OAT and omalizumab (n = 272) or QAT (n = 128) for 32 weeks.
Response or nonresponse was evaluated at Weeks 16 and 32. Response was defined as an
investigator's (physician's) GETE rating of excellent or good; nonresponse was defined as
a rating of moderate, poor or worsening. RESULTS: Three hundred and forty-nine
patients had GETE ratings available at Weeks 16 and 32 (omalizumab n =258, OAT n=
91). Omalizumab responders of about 171/187 (91.4%)and 44/71 (62.0%) omalizumab
nonresponders at Week 16 persisted as responders or nonresponders at Week 32. The
investigator's GETE at Week 16 predicted persistency of response or nonresponse to
omalizumab at Week 32 for 83.3% (215/258) of patients. OAT patients showed a lower
persistency of response (18/28 [64.3%]) and a higher persistency of nonresponse (57/63
[90.5%]) than omalizumab patients. Excellent and good GETE ratings in omalizumab-
treated patients were reflected by improvements in exacerbation rates (P < 0.001), severe
exacerbation rates (P = 0.023), hospitalizations (P = 0.003), total emergency visits (P =
0.026) and Asthma Control Questionnaire overall score (P < 0.001). CONCLUSION:
Response to omalizumab, as assessed by a physician's GETE at 16 weeks, is an effective
predictor of continuing persistent response to omalizumab for the majority of patients.
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Busse, W. W., E. R. Bleecker, et al. (2012). "Fluticasone furoate demonstrates efftcacy in

patients with asthma symptomatic on medium doses of inhaled corticosteroid therapy: an 8-

week, randomised, placebo-controlled trial.” Thorax 67(1): 35-41.
BACKGROUND: Fluticasone furcate (FF) is a novel inhaled corticosteroid with 24 h
activity. FF is being developed as a once-daily treatment in combination with the long-
acting beta(2) agonist vilanterol trifenatate for asthma and chronic obstructive pulmonary
disease. OBJECTIVES: To determine the optimal dose(s) of FF for treating patients with
asthma. METHODS: An 8-week multicentre, randomised, double-blind study. 627
patients with persistent moderate-to-severe asthma, symptomatic on medium-dose
inhaled corticosteroid therapy, were randomised to placebo, FF 200, 400, 660 or 800 mug
(once daily in the evening using a novel dry powder inhaler), or fluticasone propionate
500 mug twice daily {via Diskus/Accuhaler). The primary efficacy measure was mean
change from baseline in pre-dose evening forced expiratory volume in one second
(FEV(1)). Other endpoints included morning and evening peak expiratory flow, and
rescue/symptom-free 24 h periods. RESULTS: Each dose was significantly superior to
placebo for the primary endpoint (p<0.001) with efficacy at least similar to that reported
with fluticasone propionate. There was no dose-response relationship across the FF doses i
studied. Peak expiratory flow improved in all groups (p<0.001 vs placebo), and there
were significant treatment effects on rescue/symptom-free 24 h periods with all active
treatments. FF was generally well tolerated. The incidence of oral candidiasis was higher
with FF 800 mug than placebo; pharmacokinetic and 24 h urinary cortisol analyses
confirmed a higher systemic exposure of FF at this highest dose level. CONCLUSIONS:
FF doses <800 mug have a favourable therapeutic index. The absence of an efficacy dose
response suggests that 200 mug is an appropriate dose in patients with moderate
persistent asthma. CLINICALTRIALS.GOV IDENTIFIER: NCT00603746.

Chuchalin, A. G., A. N. Tsoi, et al. (2007). "Safety and tolerability of indacaterol in asthma: a

randomized, placebo-controlled 28-day study.” Respir Med 101(10): 2065-75.
The safety and tolerability of indacaterol, a novel once-daily beta(2)-agonist
bronchodilator with a fast onset of action, were assessed in 156 asthma patients in a
multicentre, randomized, double-blind, placebo-controlled study. Patients received
indacaterol 200, 400 or 600 microg or placebo once daily for 28 days. Adverse events
(AEs), laboratory assessments, vital signs, electrocardiograms, spirometry and physical
examinations were monitored. Indacaterol pharmacokinetics were assessed. There was no
evidence of dose-related increases in AE incidence or clinically significant hypokalaemia
or hyperglycaemia in indacaterol-treated patients. Mean pulse rate changes were minor in
any group, with maximum 1-h post-dose changes from baseline of -3.7, -3.3 and -2.2
bpm for indacaterol 200, 400 and 600 microg, respectively, and -2.9 bpm for placebo. :
Mean QTc¢ interval was similar between groups; change from baseline >60 ms occurred 5
in only two patients. Mean FEV(1) increased after the first indacaterol dose; baseline- |
adjusted pre-dose (trough) values remained >or=166 mL higher than placebo at all
subsequent visits, supporting a 24-h bronchodilator effect. Pre-dose (but not post-dose)
serum indacaterol concentrations indicated a slight trend for accumulation. Once-daily
indacatero! 200-600 microg has a favourable therapeutic index. Tt is well tolerated, and is
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not associated with any adverse cardiac or metabolic effects, while providing effective
24-h bronchodilation.

Frampton, J. E. (2012). "Mometasone/formoterol inhalation aerosol: in asthma uncontrolled on

medium- or high-dose inhaled corticosteroids.” Drugs 72(9): 1229-41.
The corticosteroid mometasone and the long-acting beta(2)-selective adrenoreceptor
agonist formoterol have been combined in a single pressurized metered-dose inhaler for
use in patients aged >/=12 years with asthma. In a 26-week well designed trial in patients
with persistent asthma uncontrolled on medium-dose inhaled corticosteroids (ICS),
mometasone/formoterol 200 mug/10 mug twice daily (bid) was more effective than
placebo or the same nominal dosage of formoterol alone in reducing the incidence of
asthma deteriorations, as well as in improving lung function, asthma control, asthma
symptoms and asthma-related quality-of-life outcomes. The combination was also more
effective than the same nominal dosage of mometasone alone in improving lung function
and asthma control. Similarly, in a 12-week well designed trial in patients with persistent
asthma uncontrolled on high-dose ICS, mometasone/formoterol 400 mug/10 mug bid was
more effective than the same nominal dosage of mometasone alone in improving lung
function, asthma control and asthma symptoms. Treatment with a lower dosage of the
combination (200 mug/10 mug bid) yielded similar results and, moreover, significantly
reduced the incidence of asthma deteriorations compared with mometasone alone.
Mometasone/formoterol was generally well tolerated in clinical trials of 12-52 weeks'
duration. The adverse event profile of the combination was consistent with that of its
individual components; no new or unexpected safety signals were detected.

Guilbert, T. W., D. T. Mauger, et al. (2011). "Growth of preschool children at high risk for

asthma 2 years after discontinuation of fluticasone." J Allergy Clin Immunol 128(5): 956-63 ¢1-

7.
BACKGROUND: The effect on linear growth of daily long-term inhaled corticosteroid
therapy in preschool-aged children with recurrent wheezing is controversial.
OBJECTIVE: We sought to determine the effect of daily inhaled corticosteroid given for
2 years on linear growth in preschool children with recurrent wheezing. METHODS:
Children aged 2 and 3 years with recurrent wheezing and positive modified Asthma
Predictive Index scores were randomized to a 2-year treatment period of
chlorofluorocarbon-delivered fluticasone propionate (176 mug/d) or masked placebo
delivered through a valved chamber with a mask and then followed for 2 years off study
medication. Height growth determined by means of stadiometry was compared between
treatment groups. RESULTS: In the study cohort as a whole, the fluticasone group did
not have significantly less linear growth than the placebo group (change in height from
baseline difference, -0.2 cm; 95% CI, -1.1 to 0.6) 2 years after discontinuvation of study
treatment. In post hoc analyses childien 2 years old who weighed less than 15 kg at
enrollment and were treated with fluticasone had less linear growth compared with those
treated with placebo (change in height from baseline difference, -1.6 cm; 95% CI, -2.8 to
-0.4; P =.009). CONCLUSION: Linear growth was not significantly different in high-
risk preschool-aged children with recurrent wheezing treated with 176 mug/d
chlorofluorocarbon-delivered fluticasone compared with placebo 2 years after fluticasone
is discontinued. However, post hoc subgroup analyses revealed that children who are
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younger in age and of lesser weight relative to the entire study cohort had significantly
less linear growth, possibly because of a higher relative fluticasone exposure.

Hanania, N. A., O. Alpan, et al. (2011). "Omalizumab in severe allergic asthma inadequately

controlled with standard therapy: a randomized trial." Ann Intern Med 154(9): 573-82.
BACKGROUND: Inhaled corticosteroids (ICS) and long-acting beta(2)-agonists
(LABASs) are recommended in patients with asthma that is not well-controlled; however,
many patients continue to have inadequately controlled asthma despite this therapy.
OBJECTIVE: To evaluate the efficacy and safety of omalizumab in patients with
inadequately controlled severe asthma who are receiving high-dose ICS and LABAs,
with or without additional controller therapy. DESIGN: Prospective, multicenter,
randomized, parallel-group, double-blind, placebo-controlled trial. (ClinicalTrials.gov
registration number; NCT00314575). SETTING: 193 investigational sites in the United
States and 4 sites in Canada. PATIENTS: 850 patients aged 12 to 75 years who had
inadequately controlled asthma despite treatment with high-dose ICS plus LABAs, with
or without other controllers. Intervention: Omalizumab (n = 427) or placebo (n = 423)
was added to existing medication regimens for 48 weeks. MEASUREMENTS: The
primary end point was the rate of protocol-defined exacerbations over the study period.
Secondary efficacy end points included the change from baseline to week 48 in mean
daily number of puffs of albuterol, mean total asthma symptom score, and mean overall
score on the standardized version of the Asthma Quality of Life Questionnaire
(AQLQI[SY)). Safety end points included the frequency and severity of treatment-emergent
adverse events, RESULTS: During 48 weeks, the rate of protocol-defined asthma
exacerbations was significantly reduced for omalizumab compared with placebo (0.66 vs.
0.88 per patient; P = 0.006), representing a 25% relative reduction (incidence rate ratio,
0.75 [95% CI, 0.61 to 0.92]). Omalizumab improved mean AQLQ(S) scores (0.29 point
[CL, 0.15 to 0.43]), reduced mean daily albuterol puffs (-0.27 puff/d [CI, -0.49 to -0.04
puft/d]), and decreased mean asthma symptom score (-0.26 [CI, -0.42 to -0.10])
compared with placebo during the 48-week study period. The incidence of adverse events
(80.4% vs. 79.5%) and serious adverse events (9.3% vs. 10.5%) were similar in the
omalizumab and placebo groups, respectively, LIMITATIONS: The results are limited by
early patient discontinuation (20.8%). The study was not powered to detect rare safety
events or the treatment effect in the oral corticosteroid subgroup. CONCLUSION: In this
study, omalizumab provided additional clinical benefit for patients with severe allergic
asthma that is inadequately controlled with high-dose ICS and LABA therapy. Primary
Funding Source: Genentech and Novartis Pharmaceuticals.

Kerstjens, H. A., M. Engel, et al. (2012). "Tiotropium in asthma poorly controlled with standard

combination therapy." N Engl J Med 367(13): 1198-207.
BACKGROUND: Some patients with asthma have frequent exacerbations and persistent
airflow obstruction despite treatment with inhaled glucocorticoids and long-acting beta-
agonists (LABAs). METHODS: In two replicate, randomized, controlled trials involving
912 patients with asthma who were receiving inhaled glucocorticoids and LABAs, we
compared the effect on lung function and exacerbations of adding tiotropium (a total dose
of 5 mug) or placebo, both delivered by a soft-mist inhaler once daily for 48 weeks. All
the patients were symptomatic, had a post-bronchodilator forced expiratory volume in 1
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second (FEV(1)) of 80% or less of the predicted value, and had a history of at least one
severe exacerbation in the previous year, RESULTS: The patients had a mean baseline
FEV(1) of 62% of the predicted value; the mean age was 53 years. At 24 weeks, the
mean (+/-SE) change in the peak FEV(1) from baseline was greater with tiotropium than
with placebo in the two trials; a difference of 86+/-34 ml in trial 1 (P=0.01) and 154+/-32
ml in trial 2 (P<0.001). The predose (trough) FEV(1) also improved in trials 1 and 2 with
tiotropium, as compared with placebo: a difference of 88+/-31 ml (P=0.01) and 111-+/-30
ml (P<0.001), respectively. The addition of tiotropium increased the time to the first
severe exacerbation (282 days vs. 226 days), with an overall reduction of 21% in the risk
of a severe exacerbation (hazard ratio, 0.79; P=0.03). No deaths occurred; adverse events
were similar in the two groups. CONCLUSIONS: In patients with poorly controlled
asthma despite the use of inhaled glucocorticoids and LABAs, the addition of tiotropium
significantly increased the time to the first severe exacerbation and provided modest
sustained bronchodilation. (Funded by Boehringer Ingelheim and Pfizer;
ClinicalTrials.gov numbers, NCT00772538 and NCT00776984.).

Kerstjens, H. A., B. Disse, et al. (2011). "Tiotropium improves lung function in patients with
severe unconfrolled asthma: a randomized controlled trial." J Allergy Clin Immunol 128(2): 308-

14,

BACKGROUND: Some patients with severe asthma remain symptomatic and obstructed
despite maximal recommended treatment. Tiotropium, a long-acting inhaled
anticholinergic agent, might be an effective bronchodilator in such patients.
OBJECTIVE: We sought to compare the efficacy and safety of 2 doses of tiotropium (5
and 10 mug daily) administered through the Respimat inhaler with placebo as add-on
therapy in patients with uncontrolled severe asthma (Asthma Control Questionnaire
score, >/= 1.5; postbronchodilator FEV(1), </= 80% of predicted value) despite
maintenance treatment with at least a high-dose inhaled corticosteroid plus a long-acting
beta(2)-agonist. METHODS: This was a randomized, double-blind, crossover study with
three 8-week treatment periods. The primary end point was peak FEV(1) at the end of
each treatment period. RESULTS: Of 107 randomized patients (54% female patients;
mean, 55 years of age; postbronchodilator FEV(1), 65% of predicted value), 100
completed all periods. Peak FEV(1) was significantly higher with 5 mug (difference, 139
mL; 95% CI, 96-181 mL) and 10 mug (difference, 170 mL; 95% CI, 128-213 mL) of
tiotropium than with placebo (both P <.0001). There was no significant difference
between the active doses. Trough FEV(1) at the end of the dosing interval was higher
with tiotropium (5 mug: 86 mL [95% CI, 41-132 mL]; 10 mug: 113 mL [95% CI, 67-159
mL]; both P < .0004). Daily home peak expiratory flow measurements were higher with
both tiotropium doses. There were no significant differences in asthma-related health
status or symptoms. Adverse events were balanced across groups except for dry mouth,
which was more common on 10 mug of tiotropium. CONCLUSION: The addition of
once-daily tiotropium to asthma treatment, including a high-dose inhaled corticosteroid
plus a long-acting beta(2)-agonist, significantly improves lung function over 24 hours in
patients with inadequately controlled, severe, persistent asthma.
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Krishnan, J. A., B, G. Bender, et al. (2012). "Adherence to inhalted corticosteroids: an ancillary

study of the Childhood Asthma Management Program clinical trial." J Allergy Clin Immunol

129(1): 112-8.
BACKGROUND: Information comparing subjective and objective measurements of
adherence to study medications and the effects of adherence on treatment-related
differences in asthma clinical trials are limited. OBJECTIVE: We sought to compare
subjective and objective measurements of children’s adherence to inhaled corticosteroids
or placebo and to determine whether adherence to study medications modified treatment-
related differences in outcomes. METHODS: In an ancillary study conducted in 3 of 8
Childhood Asthma Management Program Clinical Centers, adherence was assessed by
using self-reporied and objective data in 5- to 12-year-old children with mild or moderate
asthma who were randomly assigned to 200 mug of inhaled budesonide twice per day (n
= 84) or placebo (n = 56) for 4 years. The kappa statistic was used to evaluate agreement
between self-reported adherence (daily diary cards) and objectively measured adherence
(number of doses left in study inhalers). Multivariable analyses were used to determine
whether adherence to study treatment modified treatment-related differences in outcomes.
RESULTS: Adherence of less than 80% was seen in 75% of 140 children when
adherence was measured objectively but only in 6% of children when measured by means
of self-report. There was poor agreement between objective and subjective measurements
of adherence of at least 80% (kappa = 0.00; 95% CI, -0.05 to 0.04); self-reported
adherence over the 4-year period generally overestimated objectively measured
adherence (93.6% vs 60.8%, P < .0001). There was little evidence to indicate that
adherence modified treatment-related differences in outcomes. CONCLUSION:
Researchers should use objective rather than self-reported adherence data to 1dent|fy
clinical trial participants with low levels of adherence to study treatment.

Pedersen, S., P. Potter, et al. (2010). "Efficacy and safety of three ciclesonide doses vs placebo in

children with asthma: the RAINBOW study." Respir Med 104(11): 1618-28.
OBIJECTIVE: To evaluate the efficacy and safety of three doses of ciclesonide (with or
without spacer) in children with persistent asthma. PATIENTS AND METHODS: This
was a multicentre, double-blind, placebo-controlled, 12-week study of ciclesonide 40, 80
or 160 mug (once daily pm). Children (6-11 years) were randomised 1:1 to treatment via
a metered dose inhaler (MDI) or MDI plus spacer. The primary variable was change from
baseline in mean morning peak expiratory flow (PEF). Secondary variables included:
time to first lack of efficacy (ILOE), asthma control, forced expiratory volume in 1 s
(FEV(1)), asthima symptom score and quality of life {(QoL). Safety assessments included:
adverse events (AEs), urinary cortisol excretion and body height. RESULTS: In total,
1073 children received treatment. At endpoint, mean morning PEF significantly
improved with all doses of ciclesonide vs. placebo, There was no difference over placebo
in time to first LOE, but ciclesonide was superior to placebo on asthma control, symptom
score, FEV(1) and QoL. There were no differences between the spacer or non-spacer
subgroups. The incidences of AEs were comparable between treatment groups
(approximately 35%) and there were no between-group differences in body height or
urinary cortisol. CONCLUSIONS: Ciclesonide 40-160 mug once daily is effective and
well tolerated in children with persistent asthma; its efficacy and safety are unaffected by
the use of a spacer, clinicaltrials.gov registration number: NCT00384189.
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Philip, G., C. Villaran, et al. (2011). "The efficacy and tolerability of inhaled montelukast plus

inhaled mometasone compared with mometasone alone in patients with chronic asthma.” J

Asthma 48(5): 495-502.
BACKGROUND: The efficacy of oral montelukast in chronic asthma is well established.

- Montelukast is also an effective adjunctive therapy to inhaled corticosteroids (ICS) in
~ asthma uncontrolled on ICS alone. Inhaled montelukast was recently shown to provide

significant bronchodilation compared with placebo in patients with chronic asthma. The
purpose of this study was to evaluate the efficacy of inhaled montelukast added to inhaled
mometasone. METHODS: This was an 8-week, multicenter, randomized, double-blind,
placebo-controlled study comparing once-daily inhaled montelukast 1 mg plus inhaled
mometasone 220 mug (delivered by separate dry powder inhalers) with placebo plus
inhaled mometasone 220 mug. Men and women aged 15-85 years with chronic asthma,
forced expiratory volume in | second (FEV(1)) 50-80% of the predicted value, and beta-
agonist reversibility >/=12% were eligible. Patients were required fo meet a minimum
symptom threshold while receiving open-label inhaled mometasone during a 3-week
prestudy/run-in period. Patients received blinded (montelukast vs. placebo) treatment for
2 weeks, entered a 1-week washout period, then crossed over to the other treatment for 2
weceks. The primary endpoint was the average change from baseline in FEV(1) over the
2-week treatment period. Secondary endpoints included daytime and nighttime symptom
scores. Other endpoints included short-acting beta-agonist (SABA) use, asthma
exacerbations, asthma control, peak expiratory flow (PEF), and blood eosinophil count.
RESULTS: A total of 134 patients were randomized. For the primary endpoint, change
from baseline in FEV(1), inhaled montelukast plus inhaled mometasone was significantly
more effective than placebo plus inhaled mometasone (least squares mean 0.22 L vs. 0.17
L; p =.033 [two-sided at alpha = 0.051). Inhaled montelukast plus inhaled mometasone
was also significantly more effective than placebo plus inhaled mometasone in improving
daytime asthma symptom scores (p = .005) and nighttime asthma symptom scores (p =
.015), increasing the percentage of days with asthma control (p = .004), decreasing the
percentage of days with asthma exacerbations (p </=.001), and decreasing the blood
eosinophil count (p = .013). Differences were not significant on AM or PM PEF or
SABA use, although the latter approached significance (p = .073). Both treatments were
well tolerated. CONCLUSION: Inhaled montelukast plus inhaled mometasone was
significantly more effective than placebo plus inhaled mometasone in improving FEV(1),
symptoms, asthma control, and blood eosinophil count,

Rubin, A. S., A. Souza-Machado, et al. (2012). "Effect of omalizumab as add-on therapy on

asthma-related quality of life in severe allergic asthma: a Brazilian study (QUALITX)." J

Asthma 49(3): 288-93.
OBJECTIVE: To assess the impact of omalizumab as an add-on therapy to standard
treatment with inhaled corticosteroids (ICS) and long-acting beta-2 agonists (LABA) on
asthma-related quality of life (QoL) in patients with severe allergic asthma. METHODS:
This was a 20-week, randomized, open-label, study involving Brazilian patients (>12
years) with severe persistent atlergic asthma inadequately controlled despite regular
treatment with, at least, ICS (>/=500 mug/day fluticasone or equivalent) + LABA, The
primary objective was to assess the mean change from baseline in overall Asthma-related
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Quality of Life Questionnaire (AQLQ) score in omalizumab-treated patients compared
with the control group. Secondary outcome measures included rescue medication use,
incidence of asthma exacerbations, perception of treatment efficacy among patients,
mean change from baseline in AQLQ score, and >1.5-point increase in overall AQLQ
score. RESULTS: In the omalizumab group, overall AQLQ score was 3.2 (0.9) (mean
[SD]) at bascline and 4.4 (1.3) at week 20 versus 3.0 (1.0) at baseline and 3.0 (1.1) at
week 20 in the control group. Mean change from baseline on overall AQLQ score at
week 20 in the omalizumab group was 1.2 (0.2) versus 0 (0.1) in the control group,
showing a significant increase in scores from baseline in the omalizumab group (p <
.001). There was also a statistically significant difference (p < .001) in the number of
patients who showed a >1.5-point increase from baseline in overall AQLQ score after 20
weeks, thus indicating a better QoL in the omalizumab group. There was no significant
difference with respect to the use of rescue medication, incidence of asthma exacerbation,
and adverse events between treatment groups. The global evaluation of treatment
effectiveness was significantly better for omalizumab (p <.001). CONCLUSION:

_ Omalizumab was well tolerated and significantly improved the overall AQLQ score.
Hence, it is a potential add-on therapy for severe persistent allergic asthma not controlled
by standard prescribed treatment in Brazilian patients.

Skoner, D. P., E. O. Meltzer, et al. (2011). "Effects of inhaled mometasone furoate on growth

velocity and adrenal function; a placebo-controlled trial in children 4-9 years old with mild

persistent asthia." J Asthma 48(8): 848-59,
OBJECTIVE: To assess the effects of long-term mometasone furoate delivered via a dry
powder inhaler (MF-DPI) on growth velocity and hypothalamic-pituitary-adrenal axis
function in children with asthma. STUDY DESIGN: Children aged 4-9 years with asthma
(n = 187) were randomized to MF-DPI 100 mug (delivered dose; aciuated dose is 110
mug) once daily in the morning (QD AM), 100 mug twice daily (BID), 200 mug QD
AM, or placebo for 52 weeks followed by a 3-month follow-up period. The primary
outcome was growth velocity calculated from stadiometric heights recorded at each visit.
Secondary outcomes included serum and 12-h urinary cortisol, serum osteocalcin, and
urinary N-telopeptide. RESULTS: MF-DPI 100 mug QD AM treatment did not
significantly affect growth velocity compared with placebo (-0.10 +/- 0.31 cm/y, p=
0.76). When the effect of a total daily dose of 200 mug MF-DPI on growth velocity was
examined, no significant effect was demonstrated for MF-DPI 100 mug BID compared
with placebo (-0.64 +/- 0.39 cm/y, p = 0.10), although the change in mean growth
velocity with MF-DPI 200 mug QD AM reached statistical significance (-0.70 +/- 0.29
cm/y, p= 0.02). The effects of all examined doses of MF-DPI on mean plasma cortisol
levels were similar to cortisol changes seen in the placebo group, suggesting an absence
of drug-related effects. No differences in 12-h urinary cortisol or other outcomes were
observed between groups. CONCLUSIONS: One year of treatment with a total daily
dose of 100 mug of MF-DPI in the morning resulted in no significant difference, whereas
a total daily dose of 200 mug of MF-DPI was associated with some changes in growth
velocity when compared with placebo. The differences in growth velocity, and the
absence of drug-related cortisol effects, support the use of a total daily dose of 100 mug
of MF-DPI in children aged 4-9 years with mild persistent asthma.
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Sterling, R., J. Lim, et al. (2012), "Efficacy and optimal dosing interval of the long-acting beta(2)

agonist, vilanterol, in persistent asthma: a randomised trial." Respir Med 106(8): 1110-5.
BACKGROUND: Vilanterol (V) is a novel once-daily long-acting beta(2) agonist with
inherent 24-h activity. The aim of this study was to evaluate the efficacy of three once-
daily doses and one twice-daily dose of VI used concurrently with ICS in adult patients
(>/=18 years) with persistent asthma. Safety was also assessed. METHODS: Multicentre,
randomised, double-blind, placebo-controlled, five-period crossover study consisting of
7-day treatment periods separated by 7-day wash-out periods. Seventy-five patients,
maintained on ICS, received V1 6.25, 12.5 and 25 mcg once-daily (evening), VI 6.25 mcg
twice-daily (morning/evening), and placebo. The primary endpoint was trough forced
expiratory volume in 1 s (FEV(1)) (mean of 23 h and 24 h post evening dose) on Day 7;
secondary endpoint was weighted mean 24-h serial FEV(1) on Day 7. RESULTS: All VI
groups demonstrated statistically significant increases in trough FEV(1) versus placebo (p
<0.001). There was a statistically significant increase in weighted mean 24-h FEV(1} for
each VI group versus placebo (p < 0.001). The effects of once-daily VI on trough FEV(1)
and weighted mean 24-h FEV(1) were dose dependent. The incidence of adverse events
(AEs) was low in each VI treatment group and was not dose dependent (5-9%; placebo =
18%); no drug-related AEs or serious AEs were reported. CONCLUSION: Once-daily
treatment with VI was well tolerated and associated with improvements in lung function.
The VI 6.25 mcg twice-daily dose showed the greatest change in trough FEV(1),
however, similar changes in weighted mean 24-h FEV(1) with V1 12.5 mcg once-daily
were observed. Although our study was not powered to demonstrate non-inferiority of
once- versus twice-daily dosing of VI, the data suggest no advantage over a 24-h period
of twice-daily over once-daily dosing for the same total daity dose. ClinicalTrials.gov:
NCT00980200.

Valovirta, E., M. L. Boza, et al. (2011). "Intermittent or daily montelukast versus placebo for

episodic asthma.in children." Ann Allergy Asthma Immunol 106(6): 518-26.
BACKGROUND: No standard, optimal treatment exists for severe intermittent (ie,
episodic) asthma in children. However, evidence suggests that both daily and episode-
driven montelukast are effective for this phenotype. OBJECTIVE: To assess the regimen-
related efficacy of montelukast in treating pediatric episodic asthma, METHODS: A
multicenter, randomized, double-blind, double-dummy, parallel-group, 52-week study
was performed in children 6 months to 5 years of age comparing placebo with two
regimens of montelukast 4 mg: (1) daily; or (2) episode-driven for 12 days beginning
with signs/symptoms consistent with imminent cold or breathing problem. The main
oulcome measure was the number of asthma episodes (symptoms requiring treatment)
culminating in an asthma attack (symptoms requiring physician visit, emergency room
visit, corticosteroids, or hospitalization). RESULTS: Five hundred eighty-nine patients
were randomized to daily montelukast, 591 to intermittent montelukast, and 591 to
placebo, Compared with placebo, no significant difference was seen between daily
montelukast (P = .510) or intermittent montelukast (P = .884) in the number of asthma
episodes culminating in an asthma attack over 1 year. Daily montelukast reduced
symptoms over the 12-day treatment period of asthma episodes compared with placebo
(P = .045). Beta-agonist use was reduced with both daily (P = .048) and intermittent
montelukast (P = .028) compared with placebo. However, because of prespecified rules
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for multiplicity adjustments (requiring a positive primary endpoint), statistical
significance for secondary endpoints cannot be concluded. All treatments were well
tolerated. CONCLUSIONS: Montelukast did not reduce the number of asthma episodes
culminating in an asthma attack over 1 year in children 6 months to 5 years of age,
although numerical improvements occuired in some endpoints.

Woodcock, A., E, D, Bateman, et al. (2011). "Efficacy in asthma of once-daily treatment with

fluticasone furoate: a randomized, placebo-controlled trial." Respir Res 12(132.
BACKGROUND: Fluticasone furoate (FF) is a novel long-acting inhaled corticosteroid
(ICS). This double-blind, placebo-controlted randomized study evaluated the efficacy and
safety of FF 200 mcg or 400 mcg once daily, either in the morning or in the evening, and
FF 200 mcg twice daily {morning and evening), for 8 weeks in patients with persistent
asthma. METHODS: Asthma patients maintained on ICS for >/= 3 months with baseline
morning forced expiratory volume in one second (FEV(1)) 50-80% of predicted normal
value and FEV(1) reversibility of >/= 12% and >/= 200 ml were eligible. The primary
endpoint was mean change from baseline FEV(1) at week 8 in pre-dose (morning or
evening [depending on regimen], pre-rescue bronchodilator) FEV(1). RESULTS: A total
of 545 patients received one of five FF treatment groups and 101 patients received
placebo (intent-to-treat population). Each of the five FF treatment groups produced a
statistically significant improvement in pre-dose FEV(1) compared with placebo (p <
0.05). FF 400 mcg once daily in the evening and FF 200 mcg twice daily produced
similar placebo-adjusted improvements in evening pre-dose FEV(1}) at week 8 (240 ml
vs. 235 ml). FF 400 mcg once daily in the morning, although effective, resulted ina
smaller improvement in morning pre-dose FEV(1) than FF 200 mcg twice daily at week 8
(315 ml vs. 202 ml). The incidence of oral candidiasis was low (0-4%) and UC excretion
was comparable with placebo for all FF groups. CONCLUSIONS: FF at total daily doses
of 200 mcg or 400 meg was significantly more effective than placebo. FF 400 mcg once
daily in the evening had similar efficacy to FF 200 mcg twice daily and all FF regimens
had a safety tolerability profile generally similar to placebo. This indicates that inhaled
FF is an effective and well tolerated once-daily treatment for mild-to-moderate asthma.
TRIAL REGISTRATION: NCT00398645.

Secondary analyses of included primary trial publications

Camargo, C. A, Jr., E. R. Sutherland, et al. (2010). "Effect of increased body mass index on

asthma risk, impairment and response to asthma controller therapy in African Americans." Curr

Med Res Opin 26(7): 1629-35,
OBIJECTIVE: To explore whether obesity alters the risk, impairtment and response to
treatment in African Americans with asthma,. METHODS: The data used for this
secondary analysis are from a 1-year study in African American subjects comparing
fluticasone propionate/salmeterol 100/50 microg combination (FSC) and fluticasone
propionate 100 microg (FP). Subjects were retrospectively stratified by body mass index
(BMI) <20 [underweight], 20-24.9 [normal weight], 25-29.9 [overweight], 30-34.9
[obese 1], 35-39.9 [obese I}, and >or=40 [obese I11] kg/m(2). Outcomes studied included
impairment domains: FEV(1), morning and evening peak expiratory flow (AM and PM
PEF), daily albuterol use, daily symptom scores and future risk domain: exacerbations.
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CLINICAL TRIAL REGISTRATION: www.clinicaltrials.gov; NCT00102765.
RESULTS: There were 475 subjects evenly distributed between FSC and FP by baseline
parameters. There were 207 subjects with a BMI >or=30, including 70 subjects with a
BMI >or=40. Baseline BMI >o0r=40 was associated with numerically lower baseline AM
and PM PEF. There was an attenuation of response to both treatments for only PM PEF
{(p < 0.05). By contrast, subjects with lower degrees of obesity or overweight did not
differ from those with normal weight. The total population exacerbation rate was 2-fold
greater in obese II1 subjects (39%) compared with subjects in other BMI categories (16-
21%) (p < 0.05). A potential study limitation is the retrospective analysis of existing data.
DISCUSSION: Response to treattent was attenuated for PM PEF for subjects with BMI
>or=4{) and was also associated with an increased rate of asthma exacerbations.

Cohen, R. T., B. A. Raby, ¢t al. (2010}, "In utero smoke exposure and impaired response to

inhaled corticosteroids in children with asthma." J Allergy Clin Immunol 126(3): 491-7.
BACKGROUND: Few studies have examined the effects of in utero smoke exposure
(1US) on lung function in children with asthma, and there are no published data on the
impact of IUS on treatment outcomes in children with asthma. OBJECTIVES: To explore
whether IUS exposure is associated with increased airway responsiveness among children
with asthma and whether [US modifies the response to treatment with inhaled
corticosteroids (ICSs). METHODS: To assess the impact of parent-reported TUS
exposure on airway responsiveness in childhood asthma, we performed a repeated-
measures analysis of methacholine PC(20) data from the Childhood Asthma Management
Program, a 4-ycar, multicenter, randomized, double-masked, placebo-controlled trial of
1041 children age 5 to 12 years comparing the long-term efficacy of ICS with mast cell
stabilizing agents or placebo. RESULTS: Although improvement was seen in both
groups, children with asthma and IUS exposure had on average 26% less of an
improvement in airway responsiveness over time compared with unexposed children (P =
.01). Moreover, while children who were not exposed to [US who received budesonide
expetienced substantial improvement in PC(20) compared with untreated children (1.25-
fold increase; 95% CI, 1.03-1.50; P = .02), the beneficial effects of budesonide were
attenuated among children with a history of IUS exposure (1.04-fold increase, 95% CI,
0.65-1.68; P = .88). CONCLUSION: In utero smoke exposure reduces age-related
improvements in airway responsiveness among children with asthma. Moreover, IUS
appears to blunt the beneficial effects of ICS use on airways responsiveness. These
results emphasize the importance of preventing this exposure through smoking cessation
counseling efforts with pregnant women.

Kelly, H. W., A. L. Sternberg, et al. (2012). "Effect of inhaled glucocorticoids in childhood on

adult height." N Eng! J Med 367(10): 904-12.
BACKGROUND: The use of inhaled glucocorticoids for persistent asthma causes a
temporary reduction in growth velocity in prepubertal children. The resulting decrease in
attained height 1 to 4 years after the initiation of inhaled glucocorticoids is thought not to
decrease attained adult height. METHODS: We measured adult height in 943 of 1041
participants (90.6%) in the Childhood Asthma Management Program; adult height was
determined at a mean (+/-SD) age of 24,9+/-2.7 years. Starting at the age of 5 to 13 years,
the participants had been randomly assigned to receive 400 mug of budesonide, 16 mg of
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nedocromil, or placebo daily for 4 to 6 years. We calculated differences in adult height
for each active treatment group, as compared with placebo, using multiple linear
regression with adjustment for demographic characteristics, asthma features, and height
at trial entry. RESULTS: Mean adult height was 1.2 cm lower (95% confidence interval
[CI], -1.9 to -0.5) in the budesonide group than in the placebo group (P=0.001) and was
0.2 em lower (95% CI, -0.9 to 0.5) in the nedocromil group than in the placebo group
(P=0.61). A larger daily dose of inhaled glucocorticoid in the first 2 years was associated
with a lower adult height (-0.1 cm for each microgram per kilogram of body weight)
{P=0.007). The reduction in adult height in the budesonide group as compared with the
placebo group was similar to that seen after 2 years of treatment (-1.3 cm; 95% CI, -1.7 to
-0.9). During the first 2 years, decreased growth velocity in the budesonide group
occurred primarily in prepubertal participants. CONCLUSIONS: The initial decrease in
attained height associated with the use of inhaled glucocorticoids in prepubertal children
persisted as a reduction in adult height, although the decrease was not progressive or
cumulative. (Funded by the National Heart, Lung, and Blood Institute and the National
Center for Research Resources; CAMP ClinicalTrials.gov number, NCT00000575.).

Vogelmeier, C., I. Naya, et al. (2012). "Budesonide/formoterol maintenance and reliever therapy

in Asian patients (aged >/=16 years) with asthma: a sub-analysis of the COSMOS study."” Clin

Drug Investig 32(7): 439-49.
BACKGROUND: The combination of an inhaled corticosteroid (ICS), budesonide, and a
rapid long-acting beta(2)-agonist (LABA), formoterol, in a single inhaler for use as
maintenance and reliever therapy (Symbicort Turbuhaler SMART) effectively achieves a
high level of asthma control and reduces exacerbations and asthma-related
hospitalizations. The COSMOS study, a multinational, 12-month study (N = 2143),
compared budesonide/formoterol maintenance and reliever therapy with
salmeterol/fluticasone propionate plus as-needed salbutamol, allowing physicians to
modify maintenance doses of both combinations according to routine clinical practice.
OBJECTIVE: The aim of this post hoc sub-group analysis of the COSMOS study is to
provide focused data on budesonide/formoterol maintenance and reliever therapy
compared with salmeterol/fluticasone propionate plus as-needed salbutamol in patients
(aged >/=16 years) enrolled across Asian countries, specifically China, Korea, Taiwan
and Thailand. METHODS: This sub-analysis of the COSMOS study concerns all 404
randomized patients >/=16 years of age (mean forced expiratory volume in 1 second
[FEV(1)] 69.1%) who were recruited from Asian countries. Patients received either
budesonide/formoterol (Symbicort Turbuhaler SMART, n= 198), starting dose 160
mg/4.5 mg two inhalations twice daily (bid) [plus additional as-needed inhalations], or
salmeterol/fluticasone propionate (Seretide((R)) Diskus({R)), n = 206), starting dose 50
mg/250 mg bid (plus salbutamol [Ventolin((R))] as needed). Maintenance doses could be
titrated by clinicians after the first 4 weeks (budesonide/formoterol maintenance plus as
needed, n = 198; salmeterol/fluticasone propionate plus salbutamol, n = 206). To allow
for free adjustment in maintenance doses in both arms, the trial was performed open-
label; maintenance doses could be titrated by clinicians after the first 4 weeks. The time
to first severe exacerbation (defined as deterioration in asthma resuiting in
hospitalization/emergency room treatment, oral corticosteroids for >/=3 days or
unscheduled visit leading to treatment change) was the primary variable. RESULTS: The
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time to first severe exacerbation was prolonged in patients using maintenance plus as-
needed budesonide/formoterol compared with salmeterol/fluticasone propionate plus
salbutamol (log-rank p = 0.024). The risk of a first exacerbation was reduced by 44%
(hazard ratio 0.56; 95% confidence interval [CI] 0.32, 0.95; p = 0.033) in patients using
the adjusted budesonide/formoterol regimen versus titrated salmeterol/fluticasone
propionate. The overall exacerbation rates were 0.16 versus 0.26 events/patient-year,
respectively, with a 38% reduction (rate ratio 0.62/patient/year; 95% C10.41, 0.94; p =
0.024) in favour of the budesonide/formoterol regimen, Compared with baseline, both
regimens provided clinically relevant improvements in asthma control, quality of life and
FEV(1); no statistically significant differences between the treatment groups were
observed. Mean adjusted (standard deviation) ICS dose (expressed as beclomethasone
dose cquivalents) during treatment, including as-needed budesonide doses, was 944 (281)
and 1034 (394) mug/day, respectively, in patients using maintenance plus as-needed
budesonide/formoterol compared with salmeterol/fluticasone propionate.
CONCLUSION: In patients (aged >/=16 years) enrolled from Asian countries as part of
the COSMOS study, the budesonide/formoterol maintenance and reliever regimen was
associated with a lower future risk of exacerbations versus the physicians' free choice of
salmeterol/fluticasone propionate dose plus salbutamol. Single inhaler combination
treatment with maintenance plus as-needed budesonide/formoterol was also at least as
efficacious as salmeterol/fluticasone propionate dose plus salbutamol in improving
current asthma control.

Wang, L., C. S. Hollenbeak, et al. (2011). "Cost-effectiveness analysis of fluticasone versus

montelukast in children with mild-to-moderate persistent asthma in the Pediatric Asthma

Controller Trial." J Allergy Clin Immunol 127(1): 161-6, 6 el.
BACKGROUND: Cost-effectiveness analyses of asthma controller regimens for adults
exist, but similar evaluations exclusively for children are few, OBJECTIVE: We sought
to compare the cost-effectiveness of 2 commonly used asthma controllers, fluticasone and
montelukast, with data from the Pediairic Asthma Controller Trial. METHODS: We
compared the cost-effectiveness of low-dose fluticasone with that of montelukast in a
randomized, controlled, multicenter clinical trial in children with mild-to-moderate
persistent asthma. Analyses were also conducted on subgroups based on phenotypic
factors. Effectiveness measures included (1) the number of asthma-control days, (2) the
percentage of participants with an increase over baseline of FEV(1) of 12% or greater,
and (3) the number of exacerbations avoided. Costs were analyzed from both a US health
care payet's perspective and a societal perspective, RESULTS: For all cost-effectiveness
measures studied, fluticasone cost less and was more effective than montelukast. For
example, fluticasone treatment cost $430 less in mean direct cost (P < .01) and resulted in
40 more asthma-control days (P <.01) during the 48-week study period. Considering
sampling uncertainty, fluticasone cost less and was more effective at least 95% of the
time. For the high exhaled nitric oxide (eNO) phenotypic subgroup (¢éNO >/=25 ppb) and
more responsive PC(20) subgroup (PC(20) <2 mg/mL), fluticasone was cost-effective
compared with montelukast for all cost-effectiveness measures, whereas not all the
effectiveness measures were statistically different for the other 2 phenotypic subgroups.
CONCLUSION: For children with mild-to-moderate persistent asthma, low-dose
fluticasone had lower cost and higher effectiveness compared with montelukast,
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especially in those with more airway inflammation, as indicated by increased levels of
€¢NO and more responsivity to methacholine,

Controller Medications for Asthma Update #2 Page 43 of 43

175 of 205




Drug Class Review

Triptans

Preliminary Scan Report #2

April 2013
Last Report: Update #4 {(June 2009)

The purpose of Drug Effectiveness Review Project 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. Oregon Health & Science University does not recommend or
endorse any guideline or recommendation developed by users of these reports.

Scan conducted by:
Susan Carson, MPH

Drug Effectiveness Review Project
Marian McDonagh, PharmD, Principal Investigator

Pacific Northwest Evidence-based Practice Center

Roger Chou, MD, Director
OREGON

Marian McDonagh, PharmD, Associate Director

Oregon Health & Science University : H EALTH
Copyright © 2013 by Oregen Health & Science University & S C I E N C E

Portland, OGregon 97239. All rights reserved. UN I V E RS ITY

176 of 205




Preliminary Scan Report #2 Drug Effectiveness Review Project

OBJECTIVE

The purpose of this preliminary vpdated literature scan process is to provide the Participating
Organizations with a preview of the volume and nature of new research that has emerged
subsequent to the previous full review process. Provision of the new research presented in this
report is meant to assist with Participating Organizations® consideration of allocating resources
toward a full report update, a single drug addendum, or a summary review. Comprehensive
review, quality assessment, and synthesis of evidence from the full publications of the new
research presented in this report would follow only under the condition that the Participating
Organizations ruled in favor of a full update. The literature search for this report focuses only on
new randomized controlled trials, and actions taken by the U.S. Food and Drug Administration
(FDA) since the last report. Other important studies could exist.

Date of Last Update Report

Update #4, June 2009 (searches through January 2009)
Date of Last Preliminary Update Scan Report
April 2010

Scope and Key Questions

The scope of the review and key questions were originally developed and refined by the Pacific
Noithwest Evidence-based Practice Center with input from a statewide panel of expeits
(pharmacists, primary care clinicians, pain care specialists, and representatives of the public).
Subsequently, the key questions were reviewed and revised by representatives of organizations
participating in the Drug Effectiveness Review Project (DERP). The Participating Organizations
of DERP are responsible for ensuring that the scope of the review reflects the populations, drugs,
and outcome measures of interest to both clinicians and patients. The Participating Organizations
approved the following key questions to guide this review: '

1. How do effectiveness and efficacy outcomes (reduced severity and duration of symptoms,
functional outcomes, quality of life, etc) differ for adult patients with migraine within the
following treatment comparisons:
1a, Monotherapy compared with monotherapy
1b. Fixed-dose tablets containing a triptan compared with triptan monotherapy
lc. Fixed-dose tablets containing a triptan compared with co-administration of its individual

triptan and analgesic components

2. How do the incidence and nature of adverse effects (serious or life-threatening or those that
may adversely effect compliance) differ for adult patients with migraine within the following
triptan treatment comparisons: .
2a. Monotherapy compared with monotherapy
2b. Fixed-dose tablets containing a triptan compared with triptan monotherapy
2¢. Fixed-dose tablets containing a triptan compared with co-administration of its individual

triptan and analgesic components
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3. Are there subgroups of patients based on demographics, other medications, or comorbidities
for which one medication or preparation is more effective or associated with fewer adverse
effects? _ :

Inclusion Criteria
Populations

Adult patients with any level of migraine (mild, moderate, severe), with or without aura.
Definition of migraine must be explicit, to exclude other types of headache (for example, tension
headache).

Interventions

Table 1. Included drugs

Active ingredient Form(s) Brand name(s)

Almotriptan : Oral tablet Axerl®

Eletriptan Oral tablet Relpax®

Frovatriptan Oral tablet Frova®

Narattiptan Oral tablet ‘Amerge”

Rizatriptan Oral tablet, orally disintegrating tablet Maxalt®, Maxalt-MLT®

Sumatriptan Oral tablet, nasal spray, subcutaneous Imitrex®, Imitrex®
injection StatDose®, Sumavel

DosePro®, Alsuma®
Sumatriptan-naproxen sodium  Oral tablet Treximet®

fixed dose combination product

Zolmitriptan Oral tablet, nasal spray, orally Zomig®, Zomig-ZMT®
disintegrating tablet

*Not in most recent DERP report; FDA approved 1/17/2013

Study designs

o For effectiveness/etficacy, study is a controlled clinical trial in an outpatient setting or a
good-quality systematic review.

s For harms, the study is a controlled clinical trial or observational study.

Comparators
¢ Another triptan
¢ Placebo

Effectiveness outcomes

e Reduction or resolution of symptoms (pain, nausea, vomiting, photophobia, phonophobia),
reduction of duration of symptoms, duration of improvement, consistency of effectiveness
(proportion of headaches successfully treated per patient), functional outcome (for example,
change in days of work lost), quality of life, or adverse effect (including diug interactions).

¢ Measures: Response, tilne to response, pain-free, sustained response, sustained pain-free,
rescue (use of rescue medications), recurrence (reappearance of any degree of symptoms
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within 24 or 48 hours) after response or becoming pain-free, time to relief, relief of
associated symptoms, tablets per attack, and patient satisfaction.

Harms outcomes

s QOverall withdrawals

¢  Withdrawals due to any.adverse events

e Withdrawals due to specific adverse events (central nervous system effects, chest tightness)

METHODS

Literature Search

To identify relevant citations, we searched Ovid MEDLINE and Ovid MEDLINE In-Process &
Other Non-Indexed Citations from April 2010 through March 26, 2013 using terms for included
drugs. We also searched the FDA website (http://www.fda.gov/medwatch/safety.htm) for
identification of new drugs, indications, and safety alerts. To identify comparative effectiveness
reviews we searched the websites of the Agency for Healthcare Research and Quality
(http://www.ahrq.gov/) and the Canadian Agency for Drugs and Technology in Health
{(http://www.cadth.caf). All citations were imported into an electronic database (EndNote X1)
and duplicate citations were removed. _

Study Selection

One reviewer assessed abstracts of citations identified from literature searches for inclusion,
using the criteria described above.

RESULTS
_ New Drugs
Identified in this Preliminary Update Scan

Zecuity (sumatriptan iontophoretic transdermal system): Approved to treat acute migraine in
adults with or without aura (1/17/2013).

Identified in previous Preliminary Update Scans
None.
New Indications

Identified in this Preliminary Update Scan
None.
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Identified in previous Preliminary Update Scans
Almotriptan: Acute treatment of migraine in adolescents, aged 12 to 17 years (5/2009).

New Safety Alerts

Identified in this Preliminary Update Scan
None.

Identified in previous Preliminary Update Scans
None. '

Comparative Effectiveness Reviews
Reviews identified in this Preliminary Update Scan

We identified 2 new comparative effectiveness reviews. One compares acute migraine treatments
in emergency settings, and the other is a rapid review of clinical evidence on safety of the
triptans. Abstracts of these reviews are attached in Appendix A, and links to the full reports are
listed below.

From the AHRQ Effective Healthcare Program:

Acute Migraine Treatment in Emergency Settings. Sumamo Schellenberg E, Dryden DM,
Pasichnyk D, Ha C, Vandermeer B, Friecdman BW, Colman I, Rowe BH.

Comparative Effectiveness Review No. 84. (Prepared by the University of Alberta Evidence
based Practice Center under Contract No. 290-2007-10021-1.) AHRQ Pubtication No. 12(13)-
EHC142-EF. Rockville, MD: Agency for Healthcare Research and Quality, November 2012.
Available at:

http://effectivehealthcare.ahrg.gov/ehe/producis/289/1323/CER84 Migraine FinalReport 20121
119.pdf

From CADTH:

Triptans for Migraine Headaches: A Review of Clinical Evidence on Safety. Rapid Response
Report, Summary with Critical Appraisal. March 2012. Available at:
http://www.cadth.ca/media/pdf/htis/mar-2012/RC0333%20Triptans%20Final.pdf

Reviews identified in previous Preliminary Update Scans
None.

Randomized Controlled Trials

Trials identified since the most recent Full Report

Medline searches this scan resulted in 47 citations. Of those, there were 19 potentially relevant
new publications. Abstracts of these trials are attached in Appendix B. Since the most recent
Update Report, we have identified 6 head-to-head trials (in 8 publications) and 16 placebo-
controlled trials (Tables 2 and 3). We identified one placebo controlled trial of the newly
approved product sumatriptan iontophoretic transdermal system.
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Table 2. New head to head trials*

Author Year Comparison Focus
Ng Mak 2009 Almotrlptan;

£ K ing indicates irals identified in lhlS scan, others were ldentlﬁed in prevmus scan.

Table 2. New placeho controlled trials*

Author Year Treatment Focus
EAllais2011a; =AImotfiptan:: Menstiualimigraine=:

Merelle 2008 Eletnptan . Response, quality of life,
absence from work

Early treatment, combined
with pattent educatlon

e aseene Gehlorperazinio e
Mathew 2009 Sumatrlptan naproxen fixed dose Poor responders {o triptan
combination product monotherapy

£Shadi indicates tna s :dentlﬁe in this scan; 1; others were identified in prewous scan.
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Appendix A. Abstracts of new comparative effectiveness reviews of
triptans (N=2)

Acute Migraine Treatment in Emergency Settings. Sumamo Schellenberg E, Dryden DM,
Pasichnyk D, Ha C, Vandermeer B, Friedman BW, Colman I, Rowe BH. Comparative
Effectiveness Review No. 84. (Prepared by the University of Alberta Evidence based Practice
Center under Contract No. 290-2007-10021-1.) AHRQ Publication No. 12(13)-EHC142-EF.
Rockville, MD: Agency for Healthcare Research and Quality. November 2012. Available at:

http://effectivehealthcare.ahrq.gov/ehe/products/289/1323/CER84_Migraine FinalReport 20121
119.pdf

Structured Abstract

Objectives. To compare the effectiveness and safe y of parenteral pharmacological interventions
to treat migraine headaches in adults presenting to the emergency department (ED).

Data sources. In consultation with a librarian, we searched 10 electronic databases, conference
proceedings, clinical trials registers, and reference lists.

Methods. Two reviewers independently selected studies, assessed risk of bias, extracted data,
and graded the strength of evidence (SOE). Data were pooled using a random-effects model. A
mixed-treatment analysis was performed for pain relief and akathisia.

Results. Nine classes of drugs were investigated in 71 controlled trials. Risk of bias was low for
28 percent of the trials, unclear for 61 percent, and high for 11 percent. Overall, active
interventions were more effective than placebo for pain relief and headache recurrence. Most
head-to-head comparisons for pain reduction were based on single trials resulting in insufficient
SOE. The mixed-treatment analysis showed that the most effective treatments were combination
therapy (i.e., dihydroergotamine [DHE) added to either neuroleptics or metoclopramide) or
neuroleptic monotherapy (low SOE), with a pain reduction of approximately 40 mm on a visual
analog scale (VAS). Metoclopramide monotherapy, opioids, and nonsteroidal antiinflammatories
(NSAIDs) were the next most effective treatments, with a pain reduction of approximately 24
mm (low SOE). Other agents (e.g., DHE, triptans, orphan agents) were less effective, with a pain
reduction of approximately 12-16 mm.

Short-term side effects were infrequent, and considered minor and self-limiting. No two studies
reported the same side effects for the same pair of interventions; therefore, the SOE is
insufficient to conclude which treatment results in more or fewer adverse effects. Based on the
mixed-treatment analysis, the odds of experiencing akathisia symptoms foliowing administration
of metoclopramide or neuroleptic agents were 9.4 and 10.7 times greater than with placebo,
respectively. The risk of sedation following administration of metoctopramide or neuroleptic
agents was 17 percent. The most common short-term side effects for triptans were skin reactions,
local reactions, and sedation. For patients receiving DHE, the most common side effects were
skin and local reactions, sedation, digestive issues, nausea or vomiting, and chest symptoms. Few
side effects were reported for NSAIDS or opioids. In patients receiving magnesium sulfate, high
rates of skin flushing and local reactions were repoited.

The available evidence failed to identify variable responsiveness based on subgroups.

Migraine relapse can be prevented with intravenous systemic corticosteroids provided in the ED,
particularly in patients with prolonged headaches (>72 hours).

Conclusion. Many agents are effective in the treatment of acute migraine headache when
compared with placebo. Several treatments provide insufficient evidence for continued use.
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Neuroleptic monotherapy and DHE in combination with either metoclopramide or neuroleptics
appear to be the most effective optionsfor pain relief (VAS). Systemic corticosteroids effectively
prevent headache relapse, especially in patients with prolonged headaches. More research is
required to identify the most effective parenteral treatments for adults with acute migraine.

Triptans for Migraine Headaches: A Review of Clinical Evidence on Safety. Rapid
Response Report, Summary with Critical Appraisal. March 2012. Available at:

http://www.cadth.ca/media/pdf/htis/mar-2012/RC0333%20Triptans%20Final.pdf

RESEARCH QUESTION

What is the clinical evidence on the safety and harms of triptans for migraine headaches?

KEY MESSAGE

While no consistent differences were found between triptans in the rates of overall AEs, a small
number of studies suggest oral, intranasal and subcutaneous sumatriptan are associated with
chest pain and tachycardia. The most common AEs include dizziness, drowsiness, paresthesia,
nausea and fatigue. One study suggests that providing a clinical limit of 27 rizatriptan ODT 10
mg/month did not reduce the number of migraine days compared with providing a formulary
limit of 9 tablets per month. Regardless of quantity, rizatriptan ODT 10 mg was well tolerated as
AEs were similar between groups.

CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING

A drug class review suggests there are no consistent differences between triptan monotherapies
in rates of overall AEs. The most common AEs include dizziness, drowsiness, paresthesia,
nausea and fatigue. Systematic reviews of sumatriptan and zolmitriptan suggest AEs are
transient, mild and increase with dose but there is no significant difference between triptans and
comparators for most AEs. Oral, intranasal and subcutaneous sumatriptan were associated with
chest pain tachycardia. One in every 44 people treated with oral sumatriptan 100 mg experience
chest pain. While no evidence was found regarding AEs as a result of triptan overuse, an
observer-blind randomized parallel group study showed that providing a clinical limit of 27
rizatriptan ODT 10 mg/month did not reduce the number of migraine days compared with
providing 9 tablets/month. Regardless of quantity, rizatriptan was well tolerated as AEs were
similar between groups.
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Appendix B. Abstracts of potentially relevant new trials of triptans

Head-to-head trials (N=5 new trials and 2 subgroup analyses)

Allais, G., V. Tullo, et al. (2011). "Efficacy of frovatriptan in the acute treatment of menstrually

related migraine: analysis of a double-blind, randomized, multicenter, Italian, comparative study

versus zolmitriptan." Neurological Sciences 32 Suppl 1: $99-104.
Menstrually related migraine (MRM) is a particularly difficult-to-treat pain condition,
associated with substantial disability. Aim of this study was to compare the efficacy and
safety of frovatriptan and zolmitriptan in the treatment of MRM attacks, analyzing data
from a multicenter, randomized, double blind, cross-over study. We analyzed the subset
of 76 regularly menstruating women who participated in one head-to-head multicenter,
randomized, double blind, cross-over clinical trial and who took the study drugs to treat
MRM attacks. In a randomized sequence, each patient received frovatriptan 2.5mg or
zolmitriptan 2.5mg: after treating three episodes of migraine in no more than 3months
with the first treatment, the patient had to switch to the other treatment. MRM was
defined according to the criteria listed in the Appendix of the last Classification of
Headache disorders of the International Headache Society. A total of 73 attacks,
classified as MRM, were treated with frovatriptan and 65 with zolmitriptan. Rate of pain
relief at 2h was 52% for frovatriptan and 53% for zolmitriptan (p=NS), while rate of pain
free at 2h was 22 and 26% (p=NS), respectively. At 24h, 74 and 83% of frovatriptan- -
treated and 69 and 82% of zolmitriptan-treated patients were pain free and had pain
relief, respectively (p=NS). Recurrence at 24h was significantly (p<0.05) lower with
frovatriptan (15 vs. 22% zolmitriptan). Frovatriptan proved to be effective in the
immediate treatment of MRM attacks, similarly to zolmitriptan, but showed lower
recurrence rates, and thus a better sustained relief,

Bartolini, M., M. A. Giamberardino, et al. (2011). "A doubie-blind, randomized, multicenter,

Ttalian study of frovatriptan versus almotriptan for the acute treatment of migraine." Journal of

Headache & Pain 12(3): 361-368.
The objective of this study was to evaluate patients' satisfaction with acute treatment of
migraine with frovatriptan or almotriptan by preference questionnaire. One hundred and
thirty three subjects with a history of migraine with or without aura (IHS 2004 criteria),
with at least one migraine attack in the preceding 6months, were enrolled and randomized
to frovatriptan 2.5mg or almotriptan 12.5mg, treating 1-3 attacks. The study had a
multicenter, randomized, double blind, cross-over design, with treatment periods lasting
<3months. At study end patients assigned preference to one of the treatments using a
questionnaire with a score from 0 to 5 (primary endpoint). Secondary endpoints were
pain free and pain relief episodes at 2 and 4h, and recurrent and sustained pain free
episodes within 48h. Of the 133 patients (86%, intention-to-treat population) 114 of them
expressed a preference for a triptan. The average preference score was not significantly
different between frovatriptan (3.1+/-1.3) and almotriptan (3.44/-1.3). The rates of pain
free (30% frovatriptan vs. 32% almotriptan) and pain relief (54% vs. 56%) episodes at 2h
did not significantly differ between treatments. This was the case also at 4h (pain free:
56% vs. 59%; pain relief: 75% vs. 72%). Recurrent episodes were significantly (P<0.05)
less frequent under frovatriptan (30% vs. 44%), also for the attacks treated within 30min.
No significant differences were observed in sustained pain free episodes (21% vs. 18%).
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The tolerability profile was similar between the two drugs. In conclusion, our study
suggests that frovatriptan has a similar efficacy of almotriptan in the short-term, while
some advantages are observed during long-term freatment.

Bartolini, M., M. A. Giamberardino, et al. (2012). "Frovatriptan versus almotriptan for acute

treatment of menstrual migraine: analysis of a double-blind, randomized, cross-over, multicenter,

Italian, comparative study." Journal of Headache & Pain 13(5): 401-406.
The objective of the study was to compare the efficacy and safety of frovatriptan and
almotriptan in women with menstreally related migraine (IHS Classification of Headache
disorders) enrolled in a multicenter, randomized, double-blind, cross-over study. Patients
received frovatriptan 2.5mg or almotriptan 12.5mg in a randomized sequence: after
treating 3 episodes of migraine in no more than 3months with the first treatment, the
patient was switched to the other treatment. 67 of the 96 female patients of the intention-
to-treat population of the main study had regular menstrual cycles and were thus included
in this subgroup analysis. 77 migraine attacks classified as related to menses were freated
with frovatriptan and 78 with almotriptan. Rate of pain relief at 2 and 4h was 36 and 53%
for frovatriptan and 41 and 50% for almotriptan (p=NS between treatments). Rate of pain
free at 2 and 4h was 19 and 47% with frovatriptan and 29 and 54% for almotriptan
(p=NS). At 24h, 62% of frovatriptan-treated and 67% of almotriptan-treated patients had
pain relief, while 60 versus 67% were pain free (p=NS). Recurrence at 24h was
significantly (p<0.05) lower with frovatriptan (8 vs. 21% almotriptan). This was the case
also at 48h (9 vs. 24%, p<0.05). Frovatriptan was as effective as almotriptan in the
immediate treatment of menstrually related migraine attacks. However, it showed a more
favorable sustained effect, as shown by a lower rate of migraine recurrence.

Muller, T. and L. Lohse (2011). "Efficacy of parecoxib, sumatriptan, and rizatriptan in the

treatment of acute migraine attacks.” Clinical Neuropharmacology 34(6): 206-209.
Triptans and analgetic nonsteroidal inflammatory drugs reduce acute pain syndromes in
migraine. A further treatment option for an acute headache attack in patients with
migraine may be the application of cyclooxygenase-2-specific inhibitors, as they have
anti-inflammatory and analgesic properties. The objective of this pilot study was to
investigate the effects of an oral fast-dissolving tablet of 10 mg of rizatriptan, an
intravenous infusion of 40 mg of parecoxib, and a subcutaneous pen injection of
sumatriptan (6 mg/0.5 mL) on pain relief in 3 cohorts of patients with episodic migraine.
They were treated owing to the acute onset of a pain attack as a casc of emergency. They
were randomized to treatment with sumatriptan, rizatriptan, or parecoxib. The
participants completed a visual analog scale for pain intensity at baseline before the drug
administration and then after intervals of 20, 30, 60, and 120 minutes. Rizatriptan,
parecoxib, and sumatriptan reduced pain symptoms. Twenty and 30 minutes after drug
intake, rizatriptan was more efficacious than parecoxib and sumatriptan, and parecoxib
was more effective than sumatriptan, Only a significant difference between rizatriptan
and sumatriptan was found after 60 and 120 minutes, This trial demonstrates the
effectiveness of a parecoxib infusion in the treatment of acute migraine and that the
circumvention of the first pass effect of the liver by rizatriptan may be beneficial for fast
pain relief.
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Savi, L., S. Omboni, et al. (2011). "A double-blind, randomized, multicenter, Italian study of

frovatriptan versus rizatriptan for the acute treatment of migraine." Journal of Headache & Pain

12(2): 219-226. _
The objective of this study was to assess patient satisfaction with acute treatment of
migraine with frovatriptan or rizatriptan by preference questionnaire. 148 subjects with a
history of migraine with or without aura (IHS 2004 criteria), with at least one migraine
attack per month in the preceding 6 months, were enrolled and randomized to frovatriptan
2.5 mg or rizatriptan 10 mg treating 1-3 attacks. The study had a multicenter,
randomized, double-blind, cross-over design, with treatment periods lasting <3 months.
At the end of the study, patients assigned preference to one of the treatments using a
questionnaire with a score from 0 to 5 (primary endpoint). Secondary endpoints were
pain-free and pain relief episodes at 2 h, and recurrent and sustained pain-free episodes
within 48 h. 104 of the 125 patients (83%, intention-to-treat population) expressed a
preference for a triptan. The average preference score was not significantly different
between frovatriptan (2.9+/-1.3) and rizatriptan (3.24/-1.1). The rates of pain-free (33%
frovatriptan vs. 39% rizatriptan) and pain relief (55 vs. 62%) episodes at 2 h were not
significantly different between the two treatments. The rate of recurrent episodes was
significantly (p=<0.001) lower under frovatriptan (21 vs. 43% rizatriptan). No significant
differences were observed in sustained pain-free episodes (26% frovatriptan vs. 22%
rizatriptan). The number of patients with adverse events was not significantly different
between rizatriptan (34) and frovatriptan (25, p=NS). The results suggest that frovatriptan
has a similar efficacy to rizatriptan, but a more prolonged duration of action. Springer-
Verlag 2010 :

Savi, L., S. Omboni, et al. (2011). "Efficacy of frovatriptan in the acute treatment of menstrually

related migraine: analysis of a double-blind, randomized, cross-over, multicenter, Italian,

comparative study versus rizatriptan." Journal of Headache & Pain 12(6): 609-615.
The objectives of this study are to assess the efficacy and safety of frovatriptan, and
rizatriptan in the subgroup of women with menstrually related migraine of a multicenter,
randomized, double blind, cross-over study. Each patient received frovatriptan 2.5mg or
rizatriptan 10mg in a randomized sequence: after treating 3 episodes of migraine in not
more than 3months with the first treatment, the patient had to switch to the other
treatment. Menstrually related migraine was defined according to the criteria listed in the
Appendix of the last IHS Classification of Headache disorders. 99 out of the 125 patients
included in the intention-to-treat analysis of the main study were of a female gender: 93
had regular menstrual cycles and were, thus, included in this analysis. A total of 49
attacks classified as menstrually related migraine were treated with frovatriptan and 59
with rizatriptan. Rate of pain relief at 2h was 58% for frovatriptan and 64% for rizatriptan
(p=NS), while rate of pain free at 2h was 31 and 34% (p=NS), respectively. At 24h, 67
and 81% of frovatriptan-treated, and 61 and 74% of rizatriptan-treated patients were pain
free and had pain relief, respectively (p=NS). Recuirence at 24h was significantly
(p<0.01) lower with frovatriptan (10 vs. 32% rizatriptan). Frovatriptan was as effective as
rizatriptan in the immediate treatment of menstrually related migraine attacks while
showing a favorable sustained effect with a lower rate of migraine recurrence. These
results need to be confirmed by randomized, double-blind, prospective, large clinical
trials.
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Tullo, V., G. Allais, et al. (2010}, "Frovatriptan versus zolmitriptan for the acute treatment of

migraine: a double-blind, randomized, multicenter, Italian study." Neurological Sciences 31

Suppl 1: §51-54.
The objective of this study is to assess patients' satisfaction with migraine treatment with
frovatriptan (F) or zolmitriptan {Z), by preference questionnaire, 133 subjects with a
history of migraine with or without aura (IHS criteria) were randomized to F 2.5 mg or Z
2.5 mg. The study had a multicenter, randomized, double-blind, cross-over design, with
each of the two treatment periods lasting no more than 3 months, At the end of the study,
patients were asked to assign preference to one of the treatments (primary endpoint). The
number of pain-free (PF) and pain-relief (PR) episodes at 2 h, and number of recurrent
and sustained pain-free (SPF) episodes within 48 h were the secondary study endpoints.
Seventy-seven percent of patients expressed a preference. Average score of preference
was 2.9 +/- 1.3 (F) versus 3.0 +/- 1.3 (Z; p = NS). Rate of PF episodes at 2 h was 26%
with F and 31% with Z (p =NS). PR episodes at 2 h were 57% for F and 58% for Z (p =
NS). Rate of recurrence was 21 (F) and 24% (Z; p = NS). Time to recurrence within 48 h
was better for F especially between 4 and 16 h (p < 0.05). SPF episodes were 18 (F)
versus 22% (Z; p = NS). Drug-related adverse events were significantly (p < 0.05) less
under F (3 vs. 10). In conclusion, our study suggests that F has a similar efficacy of Z,
with some advantage as regards tolerability and recurrence.

Placebo-controlled trials (N=12)

Allais, G., G. Bussone, et al. 2011). "Almotriptan 12.5 mg in menstrually related migraine: a

randomized, double-blind, placebo-controlled study." Cephalalgia 31(2): 144-151.
BACKGROUND: Menstrually related migraine (MRM) affects more than half of female
migraineurs. Because such migraines are often predictable, they provide a suitable target
for treatment in the mild pain phase. The present study was designed to provide
prospective data on the efficacy of almotriptan for treatment of MRM.

METHODS: Premenopausal women with MRM were randomized to almotriptan (N = 74) or
placebo (N = 73), taken at onset of the first perimenstrual migraine. Patients crossed over
o the other treatment for the first perimenstrual migraine of their second cycle, followed
by a two-month open-label almotriptan treatment period.

RESULTS: Significantly more patients were pain-free at two houis (risk ratio [RR] = 1.81; p =
.0008), pain-free from 2-24 hours with no rescue medication (RR = 1.99; p = .0022), and
pain-free from 2-24 hours with no rescue medication or adverse events (RR = 1.94; p =
.0061) with almotriptan versus placebo. Nausea (p = .0007) and photophobia (p = .0083)
at two hours were significantly less frequent with almotriptan. Almotriptan efficacy was
consistent between three attacks, with 56.2% of patients pain-free at two hours at least
twice. Adverse events were similar with almotriptan and placebo.

CONCLUSION: Almotriptan was significantly more effective than placebo in women with
MRM attacks, with consistent efficacy in longer-term follow-up.

Barbanti, P, L. Fofi, et al, (2012), "Rizairiptan in migraineurs with unilateral cranial autonomic
symptoms: a double-blind trial." Journal of Headache & Pain 13(5): 407-414.
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The objective and background is to confirm in a double-blind, placebo-controlled study
the high triptan response rates we had previously reported in an open study in migraine
patients with unilateral cranial autonomic symptoms. In this randomized, double-blind,
placebo-controlled study 80 migraineurs with unilateral cranial autonomic symptoms
were assigned to receive rizatriptan 10mg wafer or placebo (ratio 1:1) and treated for a
single moderate or severe migraine attack, The primary endpoints were pain freedom at
2h and total migraine freedom at 2h. Secondary endpoints included pain relief, no
associated symptoms and sustained pain freedom or relief. Significantly more patients
reported pain freedom at 2h after taking rizatriptan (54%) than after placebo (8%)
(therapeutic gain 46% [28%; 64%]; P<0.001). Similarly, significantly more patients
reported total migraine freedom at 2h after rizatriptan (51%) than after placebo (8%)
(therapeutic gain 43% [26%; 61%]; P<0.001). Rizatriptan was also more effective than
placebo on most secondary endpoints. We confirm in a placebo-controlied study our
previous data suggesting that the presence of unilateral cranial autonomic symptoms in
migraineurs predicts a positive response to triptans, probably owing to intense trigeminal
peripheral afferent activation which strongly recruits peripheral neurovascular 5-
HT1B/1D receptors. Acute and preventive pharmacological trials in migraine should
focus also on this subset of migraine patients.

Cady, R. K., M. L. Diamond, et al. (2011). "Sumatriptan-naproxen sodium for menstrual
migraine and dysmenorrhea: satisfaction, productivity, and functional disability outcomes."
Headache 51(5): 664-673.
OBJECTIVE: To evaluate the impact of a sumairiptan/naproxen sodium combination
tablet on patient satisfaction, productivity, and functional disability in menstrual migraine
treated during the mild pain phase of a single menstrual migraine attack associated with
dysmenorrhea.

BACKGROUND: Menstrual migraineurs with dysmenorrhea represent a unique patient
population not previously studied. When health outcomes end points are analyzed
alongside traditional efficacy end points in migraine studies, a more comprehensive and
robust understanding of the many factors that may influence patients' choice of and
adherence to pharmacological treatments for migraine is observed.

METHODS: In 2 replicate, multicenter, randomized, double-blind, placebo-controlled trials,
participants with menstrual migraine and dysmenorrhea treated a single menstrual
migraine attack with a single fixed-dose tablet of sumatriptan 85mg formulated with RT
TechnologyTM and naproxen sodium 500mg (sumatriptan-naproxen sodium) or placebo.

RESULTS: Participants randomized to sumatriptan-naproxen sodium were significantly more
satisfied than those randomized to placebo at 24 hours post dose, as demonstrated by
higher satisfaction subscale scores for efficacy (P<.001 for both studies), functionality
(P=.003 for study 1; P<.001 for study 2), and ease of use (P=.027 for study 1; P=.011 for
study 2). There was little bothersomeness of side effects associated with either treatment.
Use of sumatriptan-naproxen sodium was also associated with lower reported "lost-time
equivalents” in work and leisure time {pooled analysis, P=.003) and lower rates of
functional disability (P=.05, study 1; P<.001, study 2) compared with placebo.

CONCLUSION: A fixed-dose combination tablet containing sumatriptan and naproxen sodium
significantly improved patient satisfaction, productivity, and restoration of normal
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functioning in menstrual migraineurs with dysmenorrhea, 2011 American Headache
Society.

Derosier, F., F. Sheftell, et al. (2012). "Sumatriptan-naproxen and butalbital: a double-blind,

placebo-controlled crossover study." Headache 52(4): 530-543.

OBJECTIVES: The primary objective was to compare the efficacy of a sumatriptan and
naproxen combination medication (SumaRT/Nap-85mg sumatriptan and 500mg
naproxen sodium), a butalbital-containing combination medication (BCM-50mg
butalbital, 325mg acetaminophen, 40mg caffeine), and placebo when used to treat
moderate to severe migraine headache pain in subjects who used BCMs in the past.

BACKGROUND: Despite the lack of Food and Drug Administration approval and the absence
of placebo-controlled trials to demonstrate efficacy, butalbital-containing medications are
among the most commonly prescribed acute migraine treatments in the United States.
Butalbital-containing medications are associated with serious and undesirable side
effects, and have been linked to the chronification of migraine and development of
medication-overuse headaches. This study compares the relative efficacy, safety, and
tolerability of a fixed dose SumaRT/Nap versus a BCM and placebo.

METHODS: Enrolled subjects were required to have treated at least 1 migraine with a butalbital
medication in the past. Enrolled subjects treated 3 moderate to severe migraines using
each of the 3 study treatments once in a randomized sequence. The primary endpoint
compared SumaRT/Nap versus BCM for sustained pain freedom at 2-24 hours without
the use of any rescue medication. This study combines data from 2 identical outpatient,
randomized, multicenter, double-blind, double-dummy, 3 attack crossover studies in
adult migraineurs (International Classification of Headache Disorders, 2nd edition).

RESULTS: A total of 442 subjects treated at least 1 attack with study medication. The majority
of the treated subjects were female (88%) with a mean age 43 years, who reported that
their migraines had a severe impact on their lives (78% with Headache Impact Test-6 of
>59). At screening, 88% of subjects reported current butalbital use; 68% had used
butalbital for more than 6 weeks; and 82% reported satisfaction with butalbital. Across
treatment groups, 28-29% of subjects took study medication within 15 minutes of
migraine onset, 34-37% of subjects took study medication >15 minutes to 2 hours after
onset, and 32-36% of subjects took study medication more than 2 hours after onset. This
study did not detect a difference at the nominal 0.05 level in percent sustained pain-free
between SumaRT/Nap (8%), BCM (6%), and placebo (3%). SumaRT/Nap was superior
to BCM for pain free at 2, 4, 6, 8, 24, 48 hours (P<=.044); pain relief (mild or no pain) at
2,4, 6, 8, 24, 48 hours (P<=.01); sustained pain relief 2-24 hours (P<.001); migraine free
(pain free with no nausea, photophobia, or phonophobia) at 4, 6, 8, 24, 48 hours
(P<=.046); and complete symptom free (migraine free with no neck/sinus pain) at 4, 6, 8,
48 hours (P<=.031). Adverse event incidence was similar for all treatments {(10%, 12%,
and 9% for placebo, SumaRT/Nap, and BCM, respectively). Nausea was the most
frequent adverse event (2%, 2%, and <1% for placebo, SumaRT/Nap, and BCM,
respectively). Five serious adverse events were reported by 3 subjects: viral meningitis
and colon neoplasm (placebo); chest pain and hypertension 17 days postdose
(SumaRT/Nap); and breast cancer (BCM). Investigators judged no serious adverse events
related to study medication. :
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CONCLUSIONS: This study primarily included subjects whose migraines significantly
impacted their lives. Before the study, these subjects used butalbital-containing
medications as part of their current migraine treatment regimen and were satistied with i,
suggesting they were butalbital responders who had found a workable treatment strategy
for themselves. When treated with SumaRT/Nap versus BCM in this study, however, a
significant proportion of subjects reported better treatment outcomes for themselves for
both migraine pain and associated symptoms. Use of SumaRT/Nap was also associated
with less rescue medication use and a longer time before use of rescue medication
compared with both BCM and placebo. 2011 American Headache Society.

Derosier, F. J,, D. Lewis, et al. (2012). "Randomized trial of sumatriptan and naproxen sodium

combination in adolescent migraine.” Pediatrics 129(6): €1411-1420.

BACKGROQOUND: Treatment of adolescent migraine remains a significant unmet medical
need. We compared the efficacy and safety of 3 doses of sumatriptan and naproxen
sodium (suma/nap) combination tablets to placebo in the acute treatment of adolescent
migraine.

METHODS: This randomized, parallel group study in 12 to 17 year olds required 2 to 8
migraines per month (typically lasting >3 hours untreated) for >= 6 months. Subjects
entered a 12-week run-in phase, treating 1 moderate-to-severe migraine (attack 1) with
single-blind placebo. Subjects reporting headache pain 2 hours after dosing were
randomly assigned into a 12-week double-blind phase, treating 1 moderate-to-severe
migraine (attack 2) with placebo (n = 145), suma/nap 10/60 mg (n = 96), 30/180 mg (n=
97), or 85/500 mg (n = 152). The primary end point was the percentage of subjects pain-
free at 2 hours.

RESULTS: The attack 2 adjusted (age; baseline pain severity) 2-hour pain-free rates were higher
with suma/nap 10/60 mg (29%; adjusted P = .003), 30/180 mg (27%; adjusted P =.003),
and 85/500 mg (24%; adjusted P = .003) versus placebo (10%). Posthoc primary end-
point analyses did not demonstrate differences among the 3 doses or an age-by-treatment
interaction. Statistically significant differences were found for 85/500 mg versus placebo
for sustained pain-free 2 to 24 hours (23% vs 9%; adjusted P = .008), 2-hour
photophobia-free (59% vs 41%; adjusted P = .008)}, and 2-hour phonophobia-free (60%
vs 42%; adjusted P = .008). Analyses of other pain, associated symptoms, rescue
medication use, and health outcome end points supported higher efficacy for active doses
versus placebo. All active doses were well tolerated.

CONCLUSIONS: All doses of suma/nap were well tolerated, providing similarly effective acute
treatment of adolescent migraine pain and associated symptoms, as compared with
placebo,

Diener, H.-C., P. Barbanti, et al. (2011). "BI 44370 TA, an oral CGRP antagonist for the

treatment of acute migraine attacks: results from a phase II study."” Cephalalgia 31(5): 573-584,
METHODS: Four hundred and sixty-one adult subjects with migraine were randomised

_to one of five treatments, the oral antagonist at the calcitonin gene-related peptide

(CGRP) receptor BI 44370 TA (50mg, 200mg, 400mg), active comparator eletriptan
40mg or placebo. The analysis included 341 subjects who took study medication.

RESULTS: The primary endpoint, pain-free after two hours, was reached by significantly more
subjects in the BI44370TA 400mg (20/73=27.4%) and eletriptan 40mg (24/69=34.8%)
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groups compared to placebo (6/70=8.6%, p=.0016), but not by subjects in the BI 44370
TA 200mg group (14/65=21.5%). The effect of S0mg BI44370TA (5/64=7.8%) was
similar to that of placebo. Analysis of secondary endpoints supported the conclusion from
the primary analysis. The frequency of adverse events was low in all groups.

CONCLUSION: Efficacy of Bl 44370 TA was shown in a dose-dependent manner in the
treatment of acute migraine attacks.

Djupesland, P. G., P. Docekal, et al. (2010). "Intranasal sumatriptan powder delivered by a novel
breath-actuated bi-directional device for the acute treatment of migraine: A randomised, placebo-
controlled study." Cephalalgia 30(8): 933-942.
INTRODUCTION: Intranasal sumatriptan is an option for the treatment of migraine;
however, nasal delivery using conventional spray pumps is suboptimal.

METHODS: Adult subjects (n = 117) with migraine were enrolled in a multicentre, randomised,
double-blind, parallel group, placebo-controlled study. A single migraine attack was
treated in-clinic with sumatriptan 10 mg, sumatriptan 20 mg or placebo administered
intranasally by a novel bi-directional powder delivery device when migraine was
moderate or severe.

RESULTS: A greater proportion of subjects who received sumatriptan were pain-free at 120
minutes compared with those who received placebo (10 mg/20 mg sumatriptan vs.
placebo = 54%/57% vs. 25%, P <.05). Significant benefits were also observed for pain
relief at 120 minutes (84%/80% vs. 44%, P <.001/.01) and as early as 60 minutes
(73%/74% vs. 38%, P <.01) and for 48 hours sustained pain-free (P <.05). Treatment-
related adverse events were rare, with a metallic taste being the most commonly reported
(10%/13%). :

CONCLUSIONS: Sumatriptan nasal powder administered using the new device during a
migraine attack was effective and well tolerated.

Kostic, M. A., F. I. Gutierrez, et al. (2010). "A prospective, randomized trial of intravenous
prochlorperazine versus subcutaneous sumatriptan in acute migraine therapy in the emergency
department.” Annals of Emergency Medicine 56(1): 1-6.
STUDY OBIJECTIVE: Intravenous (IV) prochlorperazine with diphenhydramine is
superior to subcutaneous sumatriptan in the treatment of migraine patients presenting to
the emergency department (ED).

METHODS: In this randomized, double-blind, placebo-controlled trial, after providing written
informed consent, patients presenting to the ED with a chief complaint of migraine
received a 500-mL bolus of IV saline solution and either 10 mg prochlorperazine with
12.5 mg diphenhydramine IV plus saline solution placebo subcutaneously or saline
solution placebo IV plus 6 mg sumatriptan subcutaneously. Pain intensity was assessed
with 100-mm visual analog scales (visual analog scale at baseline and every 20 minutes
for 80 minutes). The primary outcome was change in pain intensity from baseline to 80
minutes or time of ED discharge if subjects remained in the ED for fewer than 80 minutes
after treatment. Sedation and nausea were assessed every 20 minutes with visual analog
scale scales, and subjects were contacted within 72 hours to assess headache recurrence.

RESULTS: Sixty-eight subjects entered the trial, with complete data for 66 subjects. Baseline
pain scores were similar for the prochlorperazine/diphenhydramine and sumatriptan
groups (76 versus 71 mm). Mean reductions in pain intensity at 8¢ minutes or time of ED
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discharge were 73 mm for the prochlorperazine/diphenhydramine group and 50 mm for
those receiving sumatriptan (mean difference 23 mm; 95% confidence interval 11 to 36
mm). Sedation, nausea, and headache recurrence rates were similar.

CONCLUSION: IV prochlorperazine with diphenhydramine is superior to subcutaneous
sumatriptan in the treatment of migraine. Copyright 2009 American College of
Emergency Physicians. Published by Mosby, Inc. All rights reserved.

Latsko, M., S. Silberstein, et al. (2011). "Frovatriptan as preemptive treatment for fasting-

induced migraine." Headache 51(3): 369-374.

OBJECTIVE: To examine frovatriptan's efficacy as preemptive treatment for fasting-
induced migraine.

BACKGROUND: Fasting is a common migraine trigger that cannot always be avoided. The
development of a short-term preemptive approach would be of benefit. Because of its
longer half-life, frovatriptan has been effectively used for short-term daily use to prevent
menstrually related migraines and might prove useful in the prevention of fasting-induced
migraine.

METHODS: This was a double-blind, placebo-controlled, randomized, parallel-group trial.

SUBJECTS: With a history of fasting-induced episodic migraine were randomly assigned to
receive either frovatriptan (5.0mg) or placebo (ratio 1:1).

SUBJECTS: Took a single dose of study medication at the start of their 20-hour fast. Information
about headache intensity, associated symptoms, and use of rescue medication was
captured at defined time points from the start of the fast through 20 hours post-fast.

RESULTS: Ofthe 75 subjects screened, 74 subjects were randomized and 71 subjects completed
the study. Demographic characteristics of the placebo and frovatriptan treatment groups
were not statistically different, Thirty-three subjects received active drug. Twelve
(36.4%) developed a headache between 6 and 20 hours after the start of the fast (1/33
mild, 11/33 moderate or severe). In the placebo group, 18/34 (52.9%) developed a
headache (4/34 mild, 14/34 moderate or severe). The difference between the 2 treatment
groups did not achieve statistical significance; Pearson chi-square, P=.172. Kaplan-Meier
survival analysis showed no difference between the 2 treatment groups with respect to the
time of onset of headache of any intensity (log rank, P=264) and for the time of onset of
a moderate or severe intensity (log rank, P=.634).

CONCLUSION: More subjects on placebo developed a headache than those on frovatriptan.
Perhaps because of the small number of subjects involved, the differences in headache
incidences observed did not achieve statistical significance. 2011 American Headache
Society.

Schulman, E. A. (2012). "Transdermal sumatriptan for acute treatment of migraineurs with
baseline nausca.[Erratum appears in Headache. 2012 Jun;52(6):1062]." Headache 52(2): 204-
212.
OBJECTIVE: To evaluate the efficacy and safety of transdermal sumatriptan in migraine
patients who have baseline nausea.
BACKGROUND: Migraine-associated nausea and vomiting can limit the effectiveness of acute
treatment with oral agents by causing delays, avoidance, or incomplete absorption of
medication due to post-dose vomiting.
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METHODS: In a multicenter, randomized, double-blind, placebo-controlled study in adult (aged
18-66 years) migraineurs, 530 patients were randomized to receive transdermal
sumatriptan or a placebo patch and remained in the study until they had treated a single
moderate to severe migraine attack or had gone 2 months without treatment. At baseline
(before applying the study patch), patients recorded headache pain intensity and the
presence or absence of migraine-associated symptoms, including nausea. The use of
analgesic or anti-emetic rescue medications within 2 hours of patch activation was
prohibited. Post-hoc analyses were conducted to assess the proportion of patients with
nausea at baseline who experienced headache relief and who were free from nausea,
photophobia, and phonophobia at 1 and 2 hours post-activation.

RESULTS: A total of 454 patients were included in the intent-to-treat population for efficacy
analyses. Baseline demographic and migraine headache characteristics were generally
similar between the treatment groups. In the overall study population, transdermal
sumatriptan was significantly superior to placebo at 1 hour post-activation for pain relief
(29% vs 19%, respectively; P <.0135) and freedom from nausea (71% vs 58%,
respectively; P <.05) and at 2 hours post-activation for freedom from pain (18% vs 9%,
respectively; P <.009), pain relief (53% vs 29%, respectively; P <.0001), freedom from
nausea (84% vs 63% respectively; P <.001), freedom from photophobia (51% vs 36%,
respectively; P <.0028), freedom from phonophobia (55% vs 39%, respectively; P <
.0002); and freedom from migraine (16% vs 8%, respectively; P <.0135). In the post-hoc
analysis, transdermal sumatriptan was markedly superior to placebo for pain relief and
freedom from pain, nausea, photo-, and phonophobia at 1 and 2 hours post-activation.

CONCLUSIONS: Transdermal sumatriptan is superior to oral triptans for migraine patients
whose baseline nausea causes them to delay or avoid acute treatment, 2012 American
Headache Society.

Seeburger, J. L., R. K. Cady, et al. (2012). "Rizatriptan for treatment of acute migraine in

patients taking topiramate for migraine prophylaxis." Headache 52(1): 57-67.

OBJECTIVE: To assess efficacy and tolerability of rizatriptan orally disintegrating tablet
(ODT) for treatment of acute migraine in patients wsing topiramate for migraine
prophylaxis.

BACKGROUND: There are limited data from prospective controlled trials demonstrating the
benefit of triptans in patients who experience migraine attacks while taking prophylactic
medication.

METHOQODS: This was a worldwide, randomized, placebo-controlled, double-blind, multiple-
attack study in adults with a >1-year history of migraine taking a stable dose of
topiramate for migraine prophylaxis and experiencing >=2 moderate/severe attacks per
month. Participants treated 3 moderate/severe attacks in crossover fashion (2 with
rizatriptan 10-mg-ODT, 1 with placebo) following random assignment to 1 of 3 treatment
sequences. The primary end point was 2-hour pain relief.

RESULTS: Two-hour pain relief was significantly greater with rizatriptan compared with
placebo (55.0% vs 17.4%, P <.001). Response rates also favored rizatriptan for sustained
pain relief from 2-24 hours (32.6% vs 11.1%, P <.001), 2-hour pain freedom (36.0% vs
6.5%, P < .001), normal functional ability at 2 hours (42.2% vs 12.7%, P <.001), and
overall treatment satisfaction at 24 hours (60.8% vs 33.6%, P <.001). Few participants
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reported adverse experiences (16 [15.8%] with rizatriptan, 3 [3.2%] with placebo); none
were serious.

CONCLUSION: Rizatriptan 10-mg ODT was superior to placebo at all pain end points for
treatment of acute migraine in patients using topiramate for migraine prophylaxis.
Rizatriptan was generally well tolerated in this population. These results are comparable
with those from clinical trials in patients not using prophylaxis, suggesting that the use of
topiramate does not affect the efficacy or tolerability of rizatriptan for acute migraine
treatment. 2011 American Headache Society.

Seeburger, J. L., F. R. Taylor, et al. (2011). "Efficacy and tolerability of rizatriptan for the

treatment of acute migraine in sumatriptan non-responders.”" Cephalalgia 31(7): 786-796.
OBJECTIVE: The study was carried out to assess the efficacy and tolerability of
rizatriptan orally disintegrating tablet (ODT) for treating acute migraine in patients who
are non-responders to sumatriptan.

BACKGROUND:; Many migraineurs report dissatisfaction with sumatriptan efficacy. It is
unclear whether sumatriptan 100mg non-responders will respond to other triptans.

METHODS: This was a randomized, placebo-controlled, double-blind study in adults with >1-
year history of ICHD-II (International Classification of Headache Disorders, second
edition) migraine who reported that they generaily do not respond to sumatriptan (>=50%
unsatisfactory response). In the baseline phase, participants treated a single
moderate/severe migraine attack with open-label generic sumatriptan 100mg. Those who
continued to experience moderate/severe pain at two hours post-dose were eligible to”
enter the double-blind treatment phase, during which participants treated three migraine
attacks in crossover fashion (two with rizatriptan 10-mg ODT, one with placebo) after
being randomly assigned to one of three treatment sequences (1:1:1 ratio). The primary
endpoint was two-hour pain relief.

RESULTS: A total of 102 (94%) participants treated at least one study migraine. Pain relief at
two hours was significantly greater with rizatriptan compared with placebo (51% vs.
20%, p<.001). Response rates also favored rizatriptan on two-hour pain freedom (22% vs.
12%, p=.013) as well as 24-hour sustained pain relief (38% vs. 14%, p<.001) and
sustained pain freedom (20% vs. 11%, p=.036). Treatment was generally well tolerated.

CONCLUSION: Rizatriptan 10-mg ODT was superior to placebo at providing two-hour pain
relief and two-hour pain freedom in the treatment of acute migraine in those who do not
respond to sumatriptan 100mg. Rizatriptan was generally well tolerated in this
populatiot.
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Month/Year of Review: July 2013 Date of Last Review: March 2010
PDL Classes: Short Acting Opioids (SAQ) Source Document: Provider Synergies

Current Status of PDL Class:

s Preferred Agents: CODEINE SULFATE TABLET AND SOLUTION, HYDROCODONE/ACETAMINOPHEN TABLETS
(10MG/325MG, 10MG/500MG, 10MG/650MG, 10MG/660MG, 10MG/750MG, 2.5MG/500MG, 5MG/325MG,
7.5MG/325MG, 7.5MG/500MG, 7.5MG/650MG, 7.5MG/750MG STRENGTHS), HYDROMORPHONE HCL TABLET,
MORPHINE SULFATE TABLET AND SOLUTION, OXYCODONE HCL TABLET AND SOLUTION, OXYCODONE
HCL/ACETAMINOPHEN CAPSULES, OXYCODONE/ACETAMINOPHEN TABLETS {10MG/325MG, 10MG/650MG,
2.5MG/325MG, 5MG/325MG, 7.5MG/325MG, 7.5MG/500MG STRENGTHS) TRAMADOL HCL

¢ Non-Preferred Agents: CODEINE/CARISOPRODOL/ASPIRIN, DIHYDROCODEINE/ACETAMINOPHEN/CAFFEINE,
DIHYDROCODINE/ASPIRIN/CAFFEINE {SYNALGOS-DC®), FENTANYL CITRATE SPRAY (LAZANDA®), FENTANYL CITRATE
FILM {ONSOLIS®), FENTANYL CITRATE LOZENGE, FENTANYL CITRATE SUBLINGUAL (ABSTRAL®), FENTANYL CITRATE
EFFORVESCENT {FENTORA®), HYDROCODONE/ACETAMINOPHEN CAPSULE (STAGESIC®),
HYDROCODONE/ACETAMINOPHEN SOLUTION, HYDROCODONE-ACETAMINOPHEN TABLETS (10MG/300MG,
10MG/400MG, 5MG/300MG, 5MG-400MG, 7.5MG/300MG, 7.5-400MG STRENGTHS), HYDROMORPHONE LIQUID,
MEPERIDINE HCL SOLUTION AND TABLET, OXYCODONE CAPSULE AND ORAL CONENTRATE, OXYCODONE TABLET ORL
{OXECTA®), OXYCODONE/ACETAMINOPHEN SOLUTION (ROXICET®), OXYCODONE/ACETAMINOPHEN TABLET
(PRIMLEV®, MAGNACET®), OXYCODONE/ASPIRIN, PENTAZOCINE/ACETAMINOPHEN, PENTAZOCINE/NALOXONE,
TAPENTADOL (NUCYNTA®}), TRAMDOL TAB RAPDIS {RYBIX ODT®), TRAMADOL/ACETAMINOPHEN, BUTORPHANOL
TARTRATE SPRAY, FENTANYL SPRAY (SUBSYS®)

Previous Recommendations:

* Fentanyl products only be used in opioid tolerant patients
s Should have long acting analgesic therapy instituted

* Consider quantity limits

s Consider edit based on acetaminophen dosage

Current PA Criterla: Prior authorization is in place for fentanyl transmucosal and buccal (Appendik 1) to ensure
that Actig/Fentora/Onsoils is appropriately prescribed in accordance to FDA black box warnings.

Methods:

A Medline OVID search was conducted with the following search terms: codeine, hydrocadone, oxycodone,
hydromorphone, morphine, oxymorphone, fentanyl, buprenorphine, tramadol, tapentadol, acetaminophen,
opioids, opioid analgesics, short-acting opioids, pain, pain relief, and treatment. The search was limited to
English language articles of controlled trials conducted on humans published from 2010 to June week two 2013.

The Cochrane Collection, Dynamed and Medline OVID were searched for high quality systematic reviews. The
FDA website was searched for new drugs, indications, and safety alerts. Finally, a search for new or updated
guidelines was conducted at the AHRQ National Guideline Clearinghouse (NGC).

New Trials (Appendix 1):

A total of 624 citations resulted from the initial Medline search. Articles were excluded due to the wrong study
design (observational), comparator {placebo), or outcome (non-clinical). After a review of titles and abstracts
for inclusion, two relevant head-to-head clinical trials were identified and are discussed below. Please see
Appendix 1 for the full abstracts.
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Ashburn® et al assessed the efficacy of buccal fentanyl compared with oral oxycodone in decreasing pain
intensity of breakthrough pain in opioid-tolerant patients. This was a double-blind multi-center crossover study
with muitiple phases that lasted up to a total of eight weeks. Subjects {(n=323} with chronic pain were
randomized to titrate up to a successful dose of fentanyl or oxycodone; this was followed by a washout then
titration period for the other study medication. After the titrations, subjects were re-randomized to take either
buccal fentanyl and an oral placebo or buccal placebo and oral oxycodone to use for ten breakthrough pain
incidents. This was followed by a crossover treatment period where subjects now received the other active

medication plus placebo for another ten breakthrough pain incidents. The primary endpoint was improvement

in-pain intensity fifteen minutes after taking the medication as measured by an 11 point scale.  Fentanyl
significantly decreased pain intensity compared with oxycodone after 15 minutes {(mean difference 0.82 vs. 0.6,
95% C1 0.18 to 0.29}. Fentanyl maintained a significant difference over oxycodone at all other time points (5, 30,
45, and 60 minutes) measured as secondary efficacy endpoints. This was a fair quality study with good
descriptions of patient baseline characteristics, inclusion and exclusion criteria. Allocation concealment,
randomization and blinding procedures were not explicitly described.

Davies? et al compared intranasal fentanyl spray with immediate release oral morphine for relief from
breakthrough pain in cancer patients. This double-blind multi-center randomized crossover trial was conducted
in phases up to seven weeks duration. After completing an open label titration phase, patients (n=110) were
randomly assigned to five treatments with either fentanyl spray and oral placebo or morphine tablet and
placebo nasal spray (10 treatments total). The primary endpoint was improvement in pain intensity measured
by an 11 point scale. Measurements were taken at 5, 10, 15, 30, 45, and 60 minute intervals. Intranasal
fentanyl improved pain intensity by statically significant difference at the 10 minute {reduction in pain intensity:
52.4 versus 45.4, p<0.05) and the 15 minute (75.5 vs. 69.3, p<0.05) measurements. By 30 minutes there was no
statistical difference between the two medications. This was a poor quality study. Although allocation
concealment was discussed, blinding and randomization methods were not and there appeared to be multiple
opportunities for hias (i.e. leading questions for patient satisfaction).

New drugs:
None

New Formulations/Indications:
Several new formulations have been approved since the last review. Two new combination hydrocodone
solutions are now available. :

Two new oxycodone products were approved in an effort to decrease misuse. OxyContin® (controlled release
oxycodone) was relaunched in April 2010 as a new chemical entity with additional non-active ingredients to help
prevent breakability and discourage crushing. OxyContin is indicated for the management of moderate to
severe pain when a continuous opioid analgesic is needed for extended period of time. Oxecta® (oxycodone)
approved in june 2011 also contains additional non-active ingredients to prevent dissolution and crushing.
Oxecta is indicated for the management of acute and chronic moderate to severe pain.

Two new extended release opioids were recently approved. Exalgo’ (hydromorphone) extended release tablets
were approved in March 2010 for the indication of moderate to severe pain in opioid tolerant patients needing
chronic continuous analgesia. Opana ER?, an extended release oxymorphone oral tablet, was approved in
December 2011 to treat chronic moderate to severe pain in patients requiring continuous pain coverage.

Three new formulations of fentanyl are now available.

In January 2011, Abstral’ (fentanyl citrate) a sublingual tablet was approved. Lazanda® a fentanyl nasal spray
was approved in June 2011. In January 2012, the fentanyl sublingual spray Subsys'' was approved. Abstral,
Lazanda and Subsys are all indicated for the management of breakthrough pain in adult opioid-tolerant cancer
patients on concurrent continuous opioids. All patients must be enrolled in the TIRF REMS Access program to
receive these medications.
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Finally, a new extended release tapentadol oral tablet was approved in August 2011. Nucynta ER" is indicated
for the management of chronic moderate to severe pain or neuropathic pain associated with diabetic peripheral
neuropathy in adults who need continuous analgesia. In addition, a new oral solution of immediate release
Nucynta® was approved in October 2012 for treatment of moderate to severe pain in adults.

New FDA safety alerts:

In February 2013, the FDA issued a Drug Safety Communication for codeine™. A Black Box Warning was added
to codeine to restrict use in children for post-operative pain. Deaths have occurred post-operatively in children
with obstructive sleep apnea who received codeine following a tonsillectomy and/or adenoidectomy. These
children had evidence of being ultra-rapid metaholizers of codeine causing fatal amounts of morghine in the
body. The Contraindication, Warnings/Precautions, Pediatric Use, and Patient Counseling Information sections
of the drug label were also updated with this information.

In Qctober 2012, the FDA issued a Safety Communication detailing an increased risk of developing thrombotic
thrombocytopenic purpura (TTP) with Opana ER misuse.”® This blood disorder has been seen in people crushing
and intravenously injecting the medication. The FDA cautions that TTP has not been found in patients correctly
using the oral medication.

In July 2012, the FDA approved a risk evaluation and mitigation strategy (REMS) for extended-release and long-
acting opioids.”® The REMS introduces safety measures designed to reduce risks and improve the safe use of
these opioid formulations, while continuing to ensure access to patients in pain.

In April 2012, the FDA released a Safety Communication reminding patients, caregivers, and healthcare
professionals of the importance of careful handling, storage and disposal of fentanyl patches.®* Accidental
exposure to fentanyl can cause hospitalization and even death. Children were singled out as the population at
greatest risk of exposure.

In January 2011, the FDA issued a Safety Alert to recommend manufacturers limit the amount of acetaminophen
to 325 mg or less for individual dosages.” In addition, a Black Box Warning was added to all prescription
acetaminophen formulation [abel information highlighting the risk of severe liver injury with over use. This
labeling change will affect all opioid acetaminophen combination products. ,

Lastly, the FDA requested propoxyphene products be removed from the market in November 2010. In a Safety
Communication, the FDA detailed the reasons for the recommendation; most significantly new data had shown
propoxyphene can cause severe cardiac toxicity even at therapeutic doses.™

New Systematic Reviews: (Appendix 2)

Two new systematic reviews were identified. Please see Appendix 2 for the full abstracts.

Vissers™ et al compared the efficacy of immediate release fentanyl products and oral morphine in reducing pain
intensity of breakthrough cancer pain. This systematic review included six randomized control trials with a total
of 594 patients. Trial quality was not assessed. Five trials used a placebo comparator with intranasal fentanyl
spray, transmucosal fentanyl or buccal fentanyl; one trial compared oral morphine with transmucosal fentanyl;
and one trial compared transmucosal and intranasal fentanyl. The meta analysis endpoint was pain intensity
difference (PID) reported on a 0 to 10 scale at 15 minute intervals up to 60 minutes after intake. The results of
all trials were analyzed with a mixed comparison technique and reported with 95% credible interval (Crl}.
Intranasal fentanyl showed the greatest reduction in pain relative to placebo: PID 1.7 points (95% Crl: 1.4; 1.9) at
15 minutes. PID for transmucosal and buccal fentanyl relative to placebo were 0.4 (95% Crl: 0.0; 0.8) .and 0.5
{95% Crl: 0.3; 0.7) at 15 minutes. All fentanyl treatments provided a reduction in pain superior to placebo at
other time points. Oral morphine was not significantly different from placebo at 15 or 30 minutes, but achieved
significance at 45 and 60 minutes: PID at 45 minutes 0.8 {95% Crl: 0.1 to 1.5) and 1.0 (95% Crl: 0.2 to 1.8). In
head to head comparisons, intranasal fentanyl provided a greater reduction in PID at 15 minutes than morphine,
transmucosal and buccal fentanyl. Differences in PID favoring intranasal fentanyl were 1.2 points (95% Crl: 0.8;
1.5) relative to buccal fentanyl, 1.3 {95% Crl: 0.9 to 1.6) points relative to transmucosal fentany! and 1.7 {95%
Crl: 1.1 to 2.3) points relative to oral morphine.

Reimsma® et al performed a systematic review to compare tapentadol with other schedule Il opioids for the
treatment of severe chronic pain. Two different analyses were conducted: one for trials with subjects in serious
pain and another for trials which included subjects with either moderate or severe pain. The primary endpoint
of the meta analysis was decrease in pain intensity measured by a standardized 0 to 100 point scale. Twelve
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trials were included to compare patients in severe pain. Of these four were combined to show tapentadol as
superior to oxycodone with respect to difference in pain intensity (mean difference -2.64 [95% Cl: -4.84 to -
0.44]). Tapentadol was also compared with placebo in five pooled trials and found to have a statistically
significant difference in pain intensity (mean difference -6.33 [95% CI: -8.55 to -4.11]}. Forty-two trials were
included to compare patients in moderate to severe pain. Of these trials, seven were pooled to show
tapentadol as statistically superior to oxycodone in decreasing pain intensity (mean difference -2.45 [95% CI: -
4.04 to -0.86]). There were statistically significant differences in pain relief of 30% and of 50% at the end of
treatment in favor of tapentadol, in comparison with oxycodone based on four trials {RR 0.72; 95% CI 0.59 to
0.88 and RR 0.74, 95% C| 0.59 to 0.94, respectively). For this population, tapentadol was compared with placebo
in six trials. Overall, the pooled mean difference showed a statistically significant difference in pain intensity in
favor of tapentadol {mean difference -6.91, 95% Cl:-9.80 to -4.02). Indirect comparisons were made by network
analysis between tapentadol and morphine (mean difference -3.93, 95% Cl:-6.86 to -1.00), and between
tapentadol and hydromorphone {mean difference -8.00, 95% ClI: -11.59 to -4.41) for pain intensity. All other
camparisons (buprenorphine, fentanyl, and oxymorphone) showed non-significant differences in pain intensity.
In terms of 30% pain relief tapentadol was superior to oxycodone (OR 0.58, 95% Cl: 0.49 to 0.69),
hydromorphone (OR 0.59, 95% Cl: 0.37 to 0.95), and placebo (OR 0.74, 95% CI: 0.64 to 0.86). These figures were
. similar for 50% pain relief. Trial quality varied widely, with the authors’ acknowledgment that more than half of
the included trials were of low quality. Data from this review is difficult to interpret as the included trials were
of various lengths; with many types of chronic pain (nociceptive or neuropathic, malignant or nonmalignant,
etc.); and utilizing all formulations of study medications {immediate versus extended release). Inclusion criteria
for meta analysis was not transparent {i.e. twelve trials were included for review but four were pooled). For the
network analyses, the population designations of severe and moderate to severe were abandoned. Overall, the
quality of the review was poor.

Guidelines:

The updated opioid prescribing guidelines from the American Society of Interventional Pain Physicians™ were
reviewed. As was the joint guideline for the treatment of diabetic neuropathy from the American Academy of
Neurology, the American Association of Neuromuscular and Electrodiagniostic Medicine and the American
Academy of Physical Medicine and Rehabilitation®. The National Institute for Health Care Excellence clinical
guideline for Opioid use in Palliative Care® from the UK was also reviewed. Finally, the updated VA/DoD
guideline for the Management of Opioid Therapy for Chronic Pain® was evaluated. No changes regarding the
use of medications were found.

Recommendations:
s No further research or review needed at this time.
» There is no clinical evidence necessitating changes to current PDL status. Evaluate comparative costs in
executive session.
s Update PA criteria to include new spray formulations of fentanyl to current PA criteria.
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Prior Authorization Criteria

Appendix

The purpose of this prior authorization policy is to ensure that Actig/Fentora/Onsolis is appropriately prescribed
in accordance to FDA black box warning:

» “Aclig/Fentora/Onsolis is indicated only for the management of breakthrough cancer pain in
clients with malignancies who are already receiving and who are tolerant to opioid therapy for
their underlying persistent cancer pain.

s Clienls considered opioid lolerant are those who are taking af least 60 mg morphine/day, 50 mcg
fransdermal fentanyl/hour, or an equianalgesic dose of another opioid for a week or longer.

* Because life-threatening hypoventilation could occur at any dose in clients nof faking chronic
opiates, Aclig/Fentora/Onsolis is conlraindicated in the management of acule or postoperalive
pain.

* This product must not be used in opioid non-tolerant clients. Actiq/Fentora/Onsolis is intended to
be used only in the care of cancer clients and only by oncologists and pain specialists who are
knowledgeable of and skilfed in the use of Schedule Il opioids to treat cancer pain.

» When prescribing do nof convert palients from other fentanyl produclts on a mcg per mecg basis.
Pharmacokinetic differences between products could cause fatal over dose.

e Caufion should be used when combining Actig/Fentora/Onsolis with CYP3A4 inhibitors.
Increases in fentanyl concentrations could cause falal respiratory depression.

s Patients and their caregivers must be instructed that Actig/Fentora/Onsolis contains a medicine in
an amount which can be falal lo a child. Patients and their caregivers must be instrucled to keep
all units out of the reach of children and to discard opened units properiy.”

Initiative; MAP: Actig/Fentora
Length of Authorization: Up to 6 months {wiqty limit)
Covered Alternatives: Preferred alternatives listed at

hitp-/iwww oreqon.gov/DHS/healthplanftools prov/pdl.shiml

The following requires PA: Non-preferred drugs

022358, 022360, 041338, Fentanyl Citrate Actig
041340, 041341, 041342 .

061492, 061493, 063177, Fentanyl Citrate Fentora
061495, 06_1496. 061497

65552, 65553, 65554, Fentanyl Citrate Onsalis
65555, 66556
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Approval Criteria

éing -| Record ICD9 code and rejectinternal error
L] code

|-cancer pain but must be severe
chromc pam)

| Ahove the line: go to

|
Actfq/Fentora/Onsolfs is not hmrted to :

Below the line: No, Pass to RPH;
Deny, (Not Covered by the OHF).

3 Is the prescriber an oncologist or -
“pain spemahst?

: Yes: Go to #4.

No: Pass to RPH; Deny,
(Medical Appropriateness), wilth message:

“The described use is nof consistent with
the FDA labeling which
Aclig/Fentora/Onsolis be used only by
oncologists and pain specialists who are
knowledgeable of and skilled in the use of
Schedule I opioids to treaf cancer pain.”

'.fper day? OR OR -
- Transdermal fent' y
per hOUr'P OR

4. ls cllen_t tolerant to 0p|0|ds"(check '
~hi g

Yes: Go to #5.

No: Pass to RPH; Deny,
(Medical Appropriateness), with message:

“Your request was reviewed and denied
because it is not consistent with the FDA
labeling. A lrial of immediate release
morphine or oxycodone is recommended
prior to use of Actig/Fenfora/Onsolis.”

|mmed|ate release morphtne or

;mo hine and dxycodone‘? g

oxycodone‘? OR is the cllent allerglc -

Yes: Go to #6.

No: Pass to RPH; Deny,
{Medical Appropriateness), with message:

“Your request was reviewed and denied
based on the following: A trial of
immediate refease morphine or oxycodone
is recommended prior to use of
Aclig/Fentora/Onsolis.”

6. Is the quantity >4 doses per day?. -

Cerer sk ] Deny, (Medical

-~ .| Appropriateness), with
~#| message:

Yes: Pass o RPH;

1 “Your request for a
- -| quantity greater than 4
| has been denied

because if exceads

- | fimits.”

No: Approve for up to 6 monihs with
quantity fimit of 4 lollipops/tablets per day
(i.e. 120/30 days).

DUR Board Aclion:
Revision(s):
Initfated: g-1-06

3/18/10 (DO); 12-3-09 (KS), 9-15-05, 5-12-05
4/26/10 (DO); 471/08, 6/1/08, 1/1/10 )
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Appendix 1

Randomized Control Trials

Ashburn MA, Slevin KA, Messina J, Xie F. The Efficacy and Safety of Fentanyl Buccal Tablet Compared with Immediate-Release Oxycodone for the Management of
Breakthrough Pain In Oplold-Tolerant Patlents with Chronle Pain. Anesthesia & Analgesia, 2011;112(3):693-702. doi:10.1213/ANE.0bD13e318209d320.

Context. We recently reported that fentanyl pectin nasal spray (FPNS) provides superior paln retief from breakthrough cancer pain {BTCP) compared with immed|ate-
release morphine sulfate (IRMS), with significant effects by five minutes and clinically meaningfu! pain relief from 10 minutes postdose.

Objfectives. To report the consistency of efficacy, tolerabllity, and patlent acceptability of FPNS vs. IRMS.

Methods. Patients {n ¥% 110) experiencing one to four BTCP eplscdes/day while taking $60 mg/day oral morphine (or equivalent) for background pain entered a
double-blind, double-dummy {DB/DD), multiple-crossover study. Those who completed an open-label titration phase (n % 34) contlnued to a DB/DD phase; 10
episodes were randomly treated with FPNS and overencapsulated placebo or IRMS and nasal spray placebo {five eplsodes each). Pain intensity (P)} and paln rellef
scores were assessed. Patient acceptability scores were assessed at 30 and 60 minutes. Safety and tolerability were assessed by adverse evenis {AEs) and nasal
assessments.

Results. Per-eplsode analysls revealed that FPNS consistently provided rellef from pain more rapldly than IRMS; by 10 minutes, there were significant differences in PI
differeénce scores and In the percentages of episodes showing clinically meaningful pain rellef {P < 0.05). Overall acceptability scores were significantly greater for
FPNS than for IRMS at 30 (P < 0.01) and 60 (P < 0.05) minutes. Patients were “‘satisfiadfvery satisfied” with the convenlente {79.8%)

_Davles A, Sltte T, Elsner F, et al. Consistency of Efficacy, Patlent Acceptabltity, and Nasal Tolerabllity of Fentanyl Pectin Nasal Spray Compared with Immedlate-
Release Morphine Sulfate In Breakthrough Cancer Paln. Journal ef Pain and Symptom Monagement. 2011;41(2):358-366.
dol:10,1016/j.Jpainsymman,2010.11.004,

BACKGROUND: Current clinlcal guldelines have Identifled the need for studles comparing the effact of different short-acting or rapld-onset opiolds for the treatment
of breakthrough paln (BTP). In this study we evaluated the elficacy and safety of treatment with fentanyl buccal tablet {FBT) in comparison with Immediate-release
oxycodone in alleviating BTP In oplold-tolerant patients with chronic pain.

METHODS: In this cross-over design study, oplold-tolerant patients were randomized to open-label titration with F8T {200, 400, 600, B0O mcg) followed by oxycodone
{15, 30, 45, 60 mg} or vice versa for the management of BTP. After titration to a successiul dose of both study drugs, patlents were rerandomized to double-blind
treatment for 10 BTP eplsodes with 1 of the already identifted successful doses of study drug followed by cross-over to double-blind treatment for 10 BTP eplsodes
with the other study drug. The primary efficacy measure was the difference in paln intensity {based on an 11-point numerical scale) 15 minutes after administration
of study drug (PID15). Other efficacy measures Included PID at other time points postdose {5 through 60 minutes), the sum of paln Intensity differences {SPID) at 30
and 60 minutes posidose, pain rellef {5 through 60 minutes), proportlon of BTP eplsodes for which patients experienced meaningful reductlon In pain intensity, and
patlent preference for BTP medicatfon. Adverse events were also recorded.

RESULTS: OF the 323 patients enrolled, 203 achieved a successful dose of both study drugs, 191 completed the titration phase, and 180 completed the double-blind
phase. PID15 was slgnillcantly greater after FBT versus oxycodone {mean [SD), 0.82 [1.12] vs. 0.60 {0.88]; 95% confidence literval [CY] _ 0.18, 0.29; P._ 0.0001).
Secondary efficacy measures favored FBT and showed differences versus oxycodone from 5 minutes postdose for PID and 10 minutes postdose for pain relief. SPID30
and SPIDG0 were greater with FBT than with oxycodone (£ _ 0.0001 for both measures). A _33% Improvement In pain intansity occurred In a larger proportlon of FBT-
treated eplsodes versus oxycodone beginning 15 through 45 minutes postdose {P _ 0.05). FBT was preferred by 52% of patients, oxycodone by 33%, Adverse events
with both study drugs were generaily typlcal of oplolds, and the majority occurred during titration. Two serious adverse events {pneumonia) were reported in 1
patient; both occurrences were considered unrelated to study drug.

CONCLUSION: FBT resulted In more rapld onset of analgesla and was generally well tolerated in comparlson with oxycodone for the treatment of 8TP In opiold-
tolerant patients.

Appendix I

Systematic Reviews :

Vissers D, Stam W, Nolte T, Lenre M, Jansen ). Efficacy of Intranasal fentanyl spray versus other oplolds for breakthrough paln In cancer. Current Medical Research
and Opinlon. 2010;26{5):1037-1045. do}:10.1185/03007991003694340.

Objective: To compare the efficacy of intranasal fentanyl spray (INFS), oral transmucosal fentany! citrate {OTFC), fentanyl buccal tablet (FBT} and oral merphine {OM}
for the treatment of breakthrough cancer pain (BTCP).

Methods: A systematic lllerature review {Medline, EMBASE, BIOSIS; 1996-2007) identified six randomised controlled trials {RCTs) investigating the effects of INFS,
OTEC, £BT and OM for the treatment of BTCP. The endpolnt of interest was pain Intensity difference [PID, reported on a 0~10 numeric rating scale [NRS]} up to 60
minutes alter intake. Results of all trials were analysed simultaneously with a mixed treatment comparison {extended meta-analysls). MTC can be considered a valid
method when Included studies are comparable regarding effect modifylng baseline patlent and study characteristics.

Results: INFS provided the greatest reduction in pain relative to placebo: PID 1.7 points (95% Crl: 1.4; 1.9} at 15 minutes, 2.0 {1.6; 2.3} at 30 minutes, 2.0{1.5; 2.4) at
45 minutes and 1.9 {1.5; 2.4) at 60 minutes. PIO for OTFC and FBT relative to placebo were 0.4 (0.0; 0.8) and 0.5 (0.3; 0.7) at 15 mInutes. Both treatments provided a
reductlon in pain superior to placebo at other time points. INFS displayed a more than 99% probability of providing the greatest paln reduction out of all interventions
compared at 15 minutes after Intake, This was maintalned for any measured time polnl before 45 minutes when compared to FBT and for any measured time point
befare 60 minutes when compared to OTFC. Only from 45 minutes onwards did OM show a greater pain reduction than placebo.

Conclusion; Based on currently available evidence, INFS Is expected to provide the greatest improvement in the treatment of BTCP. Due to its slow onset to effect OM
cannot be considered an efficacious treatment for BTCP.

Rlemsma R, Forbes C, Harker ), et al. Systematic revlew of tapentadol In chronlc severe paln. Current Medlcal Research and Opinion. 2011;27{10):1907-1930.
d01:10.1185/03007995.2011.611494.

Aim: A systemallc review of chronlc pain treatment with strong oploids (step 3 WHO pain ladder) and a comparison to a new drug recently approved for the
treatment of severe chronic pain in Europe, tapentadol {Palexia, Nucynta®}, were performed.

Melhods: Thirteen eleclronic databases were searched as well as a number of other sources from 1980 up to November 2010 for relevant randomized controlled
clinical trials in chronic moderate and severe pain Investigating at least one step 3 oplold. Chronic pain could be noclceptive or neurgpathic, malignant or
nonmalignant, all systemle administrations were consldered as well as trials of different lengths. Two separate analyses were performed, one only for Irials which
reported {at least as sub-groups) the outcome In patients with severe pain, the other Including both moderate and severe pain conditions. With the exception of the
direct comparison between tapentadol, oxycodone and placebo, Indirect comparisons were performed based on a network analysis. Trials with an enriched or an
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enriched withdrawal deslgn were excluded, Primary {paln Intensity) and a number of secondary endpaints were evaluated, Including paln relief (30% and 50%),
patlent global Impresslon of change, quality of life, guality of sleep, discontinuations, as well as serlous adverse events and selected adverse events.

Results: Only 10 trials were eligible for analysls of patients with severe pain (elght Investigating tapentadol and two trials comparing buprenorphine patch vs placebo).
For moderate and severe pain, 42 relevant trials were identifled and Indirect comparisons with transdermal buprenorphine, transdermal fentanyl, hydromorphone,
morphine, and oxymorphone were performed. This report focuses on the network analysls. Tapentadol showed statistically favourable resulis over oxycedone for
paln Intensity, 30% and 50% pain relief, patient global Impressian of change (PGIC), and quality of life. Furthermore, some of the most imporiant adverse evenis of
chronlc apleld treatment were significantly less frequent with tapentadol as compared Lo oxycodone, Le. constipation, nausea, and vomiting; discontinualions due to
these adverse events were found significantly reduced with tapentadol. Similar results were obtalned for the network analysls, l.e. tapentadol was superior for the
primary outcome (pain intensity} to hydromerphone and merphing, whereas fentanyl and oxymaorphone showed trends In favour of these treatments. Significantly
less frequent gastrointestinal adverse events of tapentado! were observed In comparison with fentanyl, hydromorphone, morphine, and exymorphone, apparently
leading to significantly reduced treatment discontinuations (for any reason). ’
Concluslons: Taken together, the benefit-risk ratio of tapentado! appears to be Improved compared to step 3 oploids.
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