Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, November 30, 2017 1:00 - 5:00 PM
Barbara Roberts Human Services Building
500 Summer St. NE
Salem, OR 97301
MEETING AGENDA
NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to utilization control
recommendations to the OHA. Timing, sequence and inclusion of agenda items presented to the Committee
may change at the discretion of the OHA, P&T Committee and staff. The DUR/P&T Committee functions as
the Rules Advisory Committee to the Oregon Health Plan for adoption into Oregon Administrative Rules
410-121-0030 & 410-121-0040 as required by 414.325(9).
I. CALL TO ORDER
1:00 PM

A. Roll Call & Introductions
B. Conflict of Interest Declaration
C. Approval of Agenda and Minutes
D. OHA/Department Update
E. HERC Update

R. Citron (OSU)
R. Citron (OSU)
B. Origer (Chair)
T. Douglass (OHA)
D. Coffman (HERC)

II. DUR ACTIVITIES
1:20 PM

A.
B.
C.
D.
E.

Quarterly Utilization Reports
ProDUR Report
RetroDUR Report
RetroDUR Project Proposals
Oregon State Drug Reviews
1. Recently Published Reviews
a. Tramadol and Codeine Use in Pediatrics
b. Oral Anticoagulation Update
2. Future Topic Recommendations
F. Provider Education Opportunities
1. Proton Pump Inhibitors

R. Citron (OSU)
R. Holsapple (DXC)
D. Engen (OSU)
D. Engen (OSU)
K. Sentena (OSU)

III. P and T Operating Procedures Update
1:50 PM

A. Operating Procedures Update
1. Consent Agenda
2. New Drug Policy
3. Biosimilar Policy
4. Public Comment
5. Discussion of Recommendations to OHA
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R. Citron (OSU)
S. Servid (OSU)

IV. DUR OLD BUSINESS
2:10 PM

A. Drugs for Duchenne Muscular Dystrophy
1. Update Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA
B. Antiemetics
1. Update Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA
C. Low-dose Quetiapine
1. Modification of Prior Authorization Criteria
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

S. Servid (OSU)

K. Sentena (OSU)

S. Servid (OSU)

V. DUR NEW BUSINESS
2:25 PM

A. Pediatric Antipsychotic Drug Use Evaluation
1. Drug Use Evaluation/Proposed Case Management
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

S. Servid (OSU)

VI. PREFERRED DRUG LIST NEW BUSINESS
2:45 PM

3:00 PM

A. Bevyxxa (betrixaban) New Drug Evaluation
1. New Drug Evaluation
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

K. Sentena (OSU)

BREAK

3:10 PM

B. Multiple Sclerosis Class Update
1. Class Update/Prior Authorization Criteria
2. Ocrevus® (ocrelizumab) New Drug Evaluation
3. Public Comment
4. Discussion of Clinical Recommendations to OHA

D. Moretz (OSU)

3:30 PM

C. Antidepressant DERP Summary Review
1. DERP Summary Review/Safety Edit
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

J. Verhulst (OSU)

3:45 PM

D. Bone Metabolism Drugs Class Update
1. Class Update/Prior Authorization Criteria
2. Tymlos (abaloparatide) New Drug Evaluation

D. Moretz (OSU)
J. Verhulst (OSU)
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3. Public Comment
4. Discussion of Clinical Recommendations to OHA
5. Provider Education Opportunity
4:05 PM

E. Literature Scans
1. Drugs for Asthma and COPD
2. Public Comment
3. Discussion of Clinical Recommendations to OHA

4:10 PM

VII. EXECUTIVE SESSION

4:50 PM

VIII. RECONVENE for PUBLIC RECOMMENDATIONS

IX. ADJOURN
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K. Sentena (OSU)

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

Oregon Pharmacy and Therapeutics Committee – Appointed members
Name

Title

Profession

Location

Term Expiration

William Origer, M.D.

Physician

Residency Faculty

Albany

December 2017

Caryn Mickelson, Pharm.D.

Pharmacist

Pharmacy Director

Coos Bay

December 2017

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

Public

Nurse Practitioner

Portland

December 2017

James Slater, Pharm.D.

Pharmacist

Pharmacy Director

Beaverton

December 2017

Dave Pass, M.D.

Physician

Medical Director

West Linn

December 2019

Stacy Ramirez, Pharm.D.

Pharmacist

Community Pharmacist

Corvallis

December 2019

Cathy Zehrung, R.Ph.

Pharmacist

Pharmacy Manager

Silverton

December 2018

Phil Levine, Ph.D.

Public

Retired

Lake Oswego

December 2018

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

Physician

Anesthesiologist

Salem

December 2018

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

Physician

Medical Director

Hillsboro

December 2018

Kelley Burnett, D.O.

Physician

Pediatric Medical Director

Grants Pass

December 2019
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Oregon Drug Use Review / Pharmacy & Therapeutics Committee
Thursday, September 28, 2017, 1:00-5:00 PM
Human Services Building
Salem, OR 97301
MEETING MINUTES
NOTE: Any agenda items discussed by the DUR/P&T Committee may result in changes to
utilization control recommendations to the OHA. Timing, sequence and inclusion of agenda
items presented to the Committee may change at the discretion of the OHA, P&T Committee
and staff. The DUR/P&T Committee functions as the Rules Advisory Committee to the
Oregon Health Plan for adoption into Oregon Administrative Rules 410-121-0030 & 410-1210040 as required by 414.325(9).
Members Present: Tracy Klein, PhD, FNP; Caryn Mickelson, PharmD; Cathy Zehrung, RPh;
Stacy Ramirez, PharmD; Kelley Burnett, DO; Walter Hardin, DO, MBA; Phil Levin, PhD; William
Origer, MD; James Slater, PharmD
Members Present by Phone: David Pass, MD
Staff Present: Richard Holsapple, RPh; Roger Citron, RPh; Dee Weston; Sarah Servid, PharmD;
Lindsay Newton; Dave Engen, PharmD, CGP; Kathy Sentena, PharmD; Kim Wentz, MD; Julia
Verhulst, PharmD; Megan Herink, PharmD, MBA
Staff Present by Phone: Deanna Moretz, PharmD; Dean Haxby, PharmD
Audience: *Marc Jensen, Pfizer; *Mae Kwong, Johnson & Johnson; *Anthony Wheeler, Eli Lilly;
*Shawn Hansen, Novo Nordisk; *Margaret Olmon; *Stuart O’Brochta, Gilead; *Steven Nemirow;
*Lorren Sandt, Caring Ambassadors; *Haven Wheelock, Outside In; *BJ Cavnor; *Kent Benner,
MD; Stephanie Lattig, Novo Nordisk; Sylvia Walsh; Karen Meier, Novo Nordisk; Stephanie
Yamamoto; Johnson & Johnson; Amanda Shearin, BIPI; Cheryl Fletcher, AbbVie; Michael Estos,
Pfizer; Jeana Colabianchi, Sunovion; Mary Kemhus, Novartis; Darlene Halverson, Novartis;
Jennifer Shidler, Genzyme; Venus Holder, Eli Lilly; Lisa Boyle, WVP Health; Cory Rahn, IHN;
Jennifer Svec, Med Impact; Brian Landberg, Arkvoy Diamtes; Sierra Fung, Care Oregon; Daniel
Hendriekson, Care Oregon; Chris Conner, BMS; Anthony McKenzie, Western Oregon Advanced
Health; Bobbi Jo Drum, BMS; Hunter Hensler, Western Oregon Advanced Health; Camille Kerr,
Amgen; Heather True, Pacific University; Sarah Brattain, OSU/OHSU Intern; Stacy Eria, Family
Care CCO; Mark Kantor, All Care Health; Damen, AbbVie
(*) Provided verbal testimony
Written testimony provided:
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I. CALL TO ORDER
A. The meeting was called to order at approximately 1:01 pm. Introductions were made by
Committee members and staff.
B. Mr. Citron reported there were no new conflicts of interest to declare.
C. Approval of agenda and July minutes presented by Mr. Citron. (pages 4 - 7)
ACTION: Motion to approve, 2nd, All in Favor.

II. DUR ACTIVITIES
Quarterly Utilization Reports – Mr. Citron presented the Quarterly Utilization report.
ProDUR Report – Mr. Holsapple presented the ProDUR report.
RetroDUR Report – Dr. Engen presented the RetroDUR report
Oregon State Drug Reviews
1. Updates in the Management of COPD
2. New Biologics for Treatment of Moderate to Severe Psoriasis.
Dr. Sentena presented two recently published newsletters, thanked the Committee for reviewing
the draft versions and solicited ideas for future newsletters. Dr. Ramirez recommended a review of
the biologics and all the FDA approved indications and recommended an easy to reference chart
be developed for providers.
A.
B.
C.
D.

III. DUR OLD BUSINESS
A. Lo-dose Quetiapine (pages 25 - 26)
Dr. Servid presented the proposal to retire the low-dose quetiapine prior authorization (PA)
criteria.
ACTION: Committee deferred making recommendation to retire PA and requested
staff present additional data on current utilization including age and dose at future
meeting.

B. Hydroxyzine HCI (pages 27-28)
Dr. Servid presented the proposal to discontinue requiring PA for all formulations of of
hydroxyzine HCI.
ACTION: Motion to approve, 2nd. All in favor. Approved.

C. Biologics for Autoimmune Conditions (pages 29-34)
Dr. Moretz presented the proposed updates to the Biologics for Autoimmune Conditions PA
andrecommendation to include new indications.

6

ACTION: Motion to approve, 2nd. All in favor. Approved.

D. Antidiabetic Agents (Non-Insulin) (pages 35 - 74)
Dr. Sentena presented the class update and proposed PA criteria with the following
recommendations:
1. Maintain current PA policy.
2. Add new formulations to existing PA criteria.
3. No changes to the PDL are recommended based on the new evidence.
ACTION: Motion to approve, 2nd. All in favor. Approved.
E. Antidiabetic Agents (Insulin) (pages 75 - 95)
Dr. Sentena presented the class update and DERP summary and made the following
recommendations:
1. No changes are recommended to the PDL based on new evidence.
2. Remove requirement that patients must use 40 units or less per day of insulin to be
candidates for an insulin pen.
ACTION: Motion to approve, 2nd. All in favor. Approved.
F. Hepatitis C Class Update (pages 96-160)
Dr. Herink presented the class update and new drug evaluations and made the following
recommendations:
1. Expand coverage for HCV treatment with HCV stage F-2 with no requirement to be
prescribed by a specialist.
2. Expand coverage for HCV treatment for all individuals with HCV co-infected with HIV.
3. Amend PA criteria to include additional extrahepatic manifestations, baseline HBV
monitoring, and to allow for the re-treatment of HCV in those who have failed therapy
with a NSSA inhibitor.
4. Add Fibrosure as alternative serum test in the current PA criteria and proposed
1/1/2018 PA criteria if the higher sensitivity tests are not available.
ACTION: Motion to approve recommendations #3 and 4 (above) and proposed
amendments to the question #7 in proposed PA criteria for results falling in a range
to F1 to F2 range and modification of question #14 to explicitly state that NS5A
testing is required and to document the results. 2nd. All in favor. Approved. The
Committee acknowledged the OHA will make the changes they deem necessary to
comply with the MOU, however, the majority of the Committee recommended against
expanding coverage for HCV treatment to stage F2, or to expand coverage for all
individuals with HCV co-infected with HIV. 2nd. Majority in favor. Approved.
G. ADHD Class Update (pages 161-177)
Dr. Servid presented the class update and following recommendation:
1. Maintain current PA policy.
2. Evaluate comparative costs in executive session.
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ACTION: Motion to approve, 2nd. All in favor. Approved.

VI. DRUG CLASS LITERATURE SCANS
A. Literature Scans (pages 178 - 268)
Dr. Verhulst, Dr. Engen, Dr. Sentena, and Dr. Herink presented the literature scans and
following recommendations:
1. Antipsychotics, Parenteral Scan (pages 178-189)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
2. Growth Hormones Scan (pages 190-202)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
3. Newer Antiemetics Scan (pages 203-225)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
4. Pancreatic Enzymes Scan (pages 226-233)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
5. Platelet Inhibitors Scan (pages 234-250)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
6. Topical Steroids Scan (pages 251-259)
a. No further research is needed at this time
b. Evaluate comparative costs in executive session
7. Topical Antipsoriatics Scan (pages 260-268)
a. Assign coal tar preparations to antipsoriatic class as non-preferred
b. Evaluate comparative costs in executive session

VII. EXECUTIVE SESSION

VIII. RECONVENE FOR PUBLIC RECOMMENDATIONS * After executive session
A. Antidiabetic Agents (Non-Insulin) (pages 35 - 74)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
B. Antidiabetic Agents (Insulins) Class Update (pages 75 - 95)
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C.

D.

E.

F.

G.

H.

I.

J.

K.

*ACTION: No changes to the PMPDP. Remove PA on Lantus and Novolog pens and vials.
Modify PA criteria to require trail and failure of Lantus or Novolog before approving other
insulin pens.
Motion, 2nd, All in Favor. Approved.
Hepatitis C Class Update (pages 96 - 160)
*ACTION: Make Mavyret and Vosevi preferred. Make Harvoni non-preferred.
Motion, 2nd, All in Favor. Approved.
ADHD Class Update (pages 161 - 177)
*ACTION: Make dextroamphetamine-amphetamine CAP ER 24 H preferred
Motion, 2nd, All in Favor. Approved.
Antipsychotics, Parenteral Scan (pages 178 - 189)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
Growth Hormones Scan (pages 190 - 202)
*ACTION: Make Nutropin AQ preferred. Make Omnitrope non-preferred.
Motion, 2nd, All in Favor. Approved.
Newer Antiemetics Scan (pages 203 - 225)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
Pancreatic Enzymes Scan (pages 226 - 233)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
Platelet Inhibitors Scan (pages 234 - 250)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
Topical Steroids Scan (pages 251 - 259)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.
Topical Antipsoriatics Scan (pages 260 - 268)
*ACTION: No changes to the PMPDP
Motion, 2nd, All in Favor. Approved.

VIIII. ADJOURN
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Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Pharmacy Utilization Summary Report: April 2016 - March 2017
Eligibility
Total Members (FFS & Encounter)
FFS Members
OHP Basic with Medicare
OHP Basic without Medicare
ACA
Encounter Members
OHP Basic with Medicare
OHP Basic without Medicare
ACA
Gross Cost Figures for Drugs
Total Amount Paid (FFS & Encounter)
Mental Health Carve-Out Drugs
OHP Basic with Medicare
OHP Basic without Medicare
ACA
FFS Physical Health Drugs
OHP Basic with Medicare
OHP Basic without Medicare
ACA
FFS Physician Administered Drugs
OHP Basic with Medicare
OHP Basic without Medicare
ACA
Encounter Physical Health Drugs
OHP Basic with Medicare
OHP Basic without Medicare
ACA
Encounter Physician Administered Drugs
OHP Basic with Medicare
OHP Basic without Medicare
ACA

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

1,058,671
150,635
31,864
13,272
105,499
908,036
39,984
70,953
797,099

1,045,530
144,444
32,133
13,285
99,026
901,086
39,968
70,303
790,815

1,034,285
140,048
32,393
13,242
94,413
894,237
40,100
69,870
784,267

1,018,479
145,488
32,597
13,155
99,736
872,991
40,186
69,438
763,367

1,005,560
143,283
32,574
13,263
97,446
862,277
40,383
68,793
753,101

991,736
149,942
32,707
13,490
103,745
841,794
40,452
67,857
733,485

990,652
155,740
32,844
13,382
109,514
834,912
40,531
67,357
727,024

980,593
139,906
32,823
12,478
94,605
840,687
40,691
67,819
732,177

969,749
142,728
32,859
12,602
97,267
827,021
40,697
67,277
719,047

956,495
144,554
32,850
12,851
98,853
811,941
40,501
67,089
704,351

953,093
140,575
32,815
12,507
95,253
812,518
40,586
67,386
704,546

978,100
146,756
33,065
12,526
101,165
831,344
40,562
67,328
723,454

998,579
145,342
32,627
13,004
99,710
853,237
40,387
68,456
744,394

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

YTD Sum

$69,900,565
$8,256,864
$639
$3,409,706
$4,794,269
$3,527,389
$195,403
$961,959
$2,291,126
$1,478,451
$397,870
$213,682
$653,740
$47,778,679
$135,327
$12,650,161
$34,541,367
$8,859,182
$214,674
$2,124,685
$6,314,894

$70,038,134
$8,406,247
$737
$3,476,409
$4,870,063
$3,303,020
$210,682
$960,271
$2,047,701
$1,614,957
$288,661
$316,668
$778,322
$47,444,636
$134,212
$12,501,086
$34,350,588
$9,269,274
$251,684
$2,222,662
$6,657,364

$71,860,277
$8,364,462
$407
$3,509,418
$4,799,286
$3,599,488
$254,144
$998,208
$2,249,469
$1,912,609
$377,824
$253,812
$973,331
$48,404,633
$128,927
$12,772,279
$35,039,402
$9,579,084
$219,878
$2,516,878
$6,690,467

$65,679,842
$7,818,862
$820
$3,258,374
$4,499,948
$3,244,561
$206,023
$942,711
$2,012,613
$1,584,402
$303,161
$232,479
$754,889
$43,924,662
$122,106
$11,810,537
$31,603,251
$9,107,356
$183,650
$2,271,926
$5,998,068

$71,011,607
$8,456,084
$373
$3,506,338
$4,876,481
$3,778,413
$305,981
$1,121,245
$2,245,679
$1,630,228
$339,882
$213,837
$816,399
$46,535,307
$144,235
$12,960,720
$32,950,681
$10,611,575
$258,485
$2,388,517
$7,305,874

$67,883,591
$7,889,089
$753
$3,345,002
$4,482,960
$3,651,951
$214,542
$1,069,461
$2,261,354
$1,872,910
$409,492
$400,978
$818,066
$44,738,172
$133,934
$12,293,097
$31,836,770
$9,731,468
$200,169
$2,091,987
$7,084,051

$68,141,306
$7,591,643
$571
$3,146,177
$4,387,387
$3,616,210
$277,285
$1,040,020
$2,192,784
$1,690,934
$326,918
$339,948
$807,495
$45,133,690
$140,867
$12,371,050
$32,182,526
$10,108,830
$176,299
$2,305,612
$7,195,533

$68,608,037
$7,801,422
$263
$3,329,688
$4,406,543
$3,469,224
$295,206
$924,549
$2,148,987
$1,679,684
$312,543
$232,013
$909,181
$46,893,071
$130,842
$12,810,462
$33,430,663
$8,764,636
$194,994
$2,179,776
$6,175,078

$69,387,937
$7,805,215
$1,066
$3,323,588
$4,419,498
$3,372,655
$204,193
$904,565
$2,177,535
$2,320,071
$317,482
$208,593
$1,050,207
$46,109,827
$116,300
$12,921,975
$32,521,269
$9,780,168
$210,830
$2,508,062
$6,822,156

$72,416,390
$8,124,571
$1,485
$3,427,294
$4,633,061
$3,781,616
$302,139
$1,009,005
$2,353,160
$2,798,810
$363,104
$315,533
$1,664,135
$47,274,089
$122,040
$13,139,549
$33,471,459
$10,437,304
$228,301
$2,454,701
$7,564,817

$68,334,846
$7,711,160
$1,159
$3,256,311
$4,390,796
$3,445,626
$279,565
$927,574
$2,130,621
$2,678,290
$342,923
$389,307
$1,285,233
$44,210,674
$116,403
$12,344,787
$31,159,299
$10,289,097
$218,165
$2,302,330
$7,530,767

$75,469,557
$8,462,012
$3,134
$3,538,043
$4,841,786
$3,739,728
$264,011
$1,275,596
$2,079,318
$2,488,709
$414,462
$390,783
$1,243,101
$49,918,063
$121,922
$13,491,399
$35,687,537
$10,861,045
$254,284
$2,151,068
$8,277,327

$838,732,087
$96,687,630
$11,408
$40,526,349
$55,402,078
$42,529,880
$3,009,174
$12,135,163
$26,190,347
$23,750,055
$4,194,322
$3,507,633
$11,754,099
$558,365,503
$1,547,116
$152,067,101
$398,774,811
$117,399,020
$2,611,412
$27,518,204
$83,616,396

OHP = Oregon Health Plan
ACA = Affordable Care Act expansion
Amount Paid on the Claim = 1) Ingredient Cost (lower of [AAAC/FUL/WAC) x Dispense Quantity]) + Dispensing Fee and if Billed Amount is lower use Billed Amount then, 2) – Copay – TPL amount
Last Updated: October 18, 2017
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Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Pharmacy Utilization Summary Report: April 2016 - March 2017

YTD Percent Paid Amounts

Encounter Physical
Health
66%

FFS PAD
3%

FFS Physical Health
5%
Mental Health
Carveout
12%
Encounter PAD
14%

OHP Basic
w/Medicare
1%
OHP Basic w/o
Medicare
29%

OHP ACA
70%

OHP = Oregon Health Plan
ACA = Affordable Care Act expansion
PAD = Physician-administered drugs
Amount Paid on the Claim = 1) Ingredient Cost (lower of [AAAC/FUL/WAC) x Dispense Quantity]) + Dispensing Fee and
if Billed Amount is lower use Billed Amount then, 2) – Copay – TPL amount
Last Updated: October 18, 2017
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Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Pharmacy Utilization Summary Report: April 2016 - March 2017

Quarterly Rebates Invoiced
Total Rebate Invoiced (FFS & Encounter)
CMS MH Carve-out
SR MH Carve-out
CMS FFS Drug
SR FFS
CMS Encounter
SR Encounter
Quaterly Net Drug Costs
Estimated Net Drug Costs (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Phys Health + PAD
Encounter Phys Health + PAD

2016-Q2

2016-Q3

2016-Q4

2017-Q1

YTD Sum

$100,094,862
$11,104,411

$91,624,473
$10,697,339

$6,766,253
$290,676
$80,399,444
$1,534,078

$5,908,084
$310,068
$73,487,163
$1,221,818

$100,228,184
$9,524,154
$512,641
$6,480,068
$276,015
$81,988,704
$1,446,603

$105,466,320
$10,790,589
$634,141
$9,267,094
$214,143
$82,462,941
$2,097,413

$397,413,838
$42,116,492
$1,146,782
$28,421,498
$1,090,902
$318,338,252
$6,299,912

2016-Q2

2016-Q3

2016-Q4

2017-Q1

YTD Sum

$111,704,113
$13,923,162
$8,378,985
$89,401,966

$112,950,568
$13,466,696
$9,544,313
$89,939,559

$105,909,095
$13,161,485
$9,392,695
$83,354,915

$110,754,473
$12,873,012
$9,451,542
$88,429,918

$441,318,249
$53,424,356
$36,767,535
$351,126,358

YTD Percent Rebates Invoiced

SR FFS
0%
CMS Encounter
80%

CMS FFS Drug
7%

SR MH Carve-out
0%
CMS MH Carve-out
11%
SR Encounter
2%

SR = Supplemental Rebate
CMS = Center for Medicaid Services
PAD = Physician-administered drugs
MH = Mental Health
Last Updated: October 18, 2017
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Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Pharmacy Utilization Summary Report: April 2016 - March 2017

Gross PMPM Drug Costs (Rebates not Subtracted)

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

PMPM Amount Paid (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
FFS Physician Administered Drugs
Encounter Physical Health Drugs
Encounter Physician Administered Drugs

$66.03
$7.80
$23.42
$9.81
$52.62
$9.76

$66.99
$8.04
$22.87
$11.18
$52.65
$10.29

$69.48
$8.09
$25.70
$13.66
$54.13
$10.71

$64.49
$7.68
$22.30
$10.89
$50.32
$10.43

$70.62
$8.41
$26.37
$11.38
$53.97
$12.31

$68.45
$7.95
$24.36
$12.49
$53.15
$11.56

$68.78
$7.66
$23.22
$10.86
$54.06
$12.11

$69.97
$7.96
$24.80
$12.01
$55.78
$10.43

$71.55
$8.05
$23.63
$16.26
$55.75
$11.83

$75.71
$8.49
$26.16
$19.36
$58.22
$12.85

$71.70
$8.09
$24.51
$19.05
$54.41
$12.66

$77.16
$8.65
$25.48
$16.96
$60.05
$13.06

$70.08
$8.07
$24.40
$13.66
$54.59
$11.50

Claim Counts

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

1,047,975
152,969
71,710
13,865
717,624
91,807

1,051,407
154,526
70,915
14,376
720,271
91,319

1,046,488
154,813
68,780
15,151
708,581
99,163

973,146
145,015
64,249
15,814
651,830
96,238

1,037,359
155,999
70,183
16,247
691,809
103,121

994,263
146,047
67,879
16,048
665,229
99,060

1,008,302
146,337
68,307
16,334
673,723
103,601

1,006,031
146,374
67,932
16,244
675,530
99,951

990,615
144,453
71,805
16,751
659,295
98,311

1,029,693
148,790
71,916
24,022
683,374
101,591

969,715
138,394
67,765
21,095
643,905
98,556

1,089,300
156,045
72,196
21,434
732,702
106,923

1,020,358
149,147
69,470
17,282
685,323
99,137

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

$66.70
$53.98
$49.19
$106.63
$66.58
$96.50

$66.61
$54.40
$46.58
$112.34
$65.87
$101.50

$68.67
$54.03
$52.33
$126.24
$68.31
$96.60

$67.49
$53.92
$50.50
$100.19
$67.39
$94.63

$68.45
$54.21
$53.84
$100.34
$67.27
$102.90

$68.28
$54.02
$53.80
$116.71
$67.25
$98.24

$67.58
$51.88
$52.94
$103.52
$66.99
$97.57

$68.20
$53.30
$51.07
$103.40
$69.42
$87.69

$70.05
$54.03
$46.97
$138.50
$69.94
$99.48

$70.33
$54.60
$52.58
$116.51
$69.18
$102.74

$70.47
$55.72
$50.85
$126.96
$68.66
$104.40

$69.28
$54.23
$51.80
$116.11
$68.13
$101.58

$68.51
$54.03
$51.04
$113.95
$67.91
$98.65

Gross Amount Paid per Claim - Multi Source Drugs (Rebates not Subtracted)

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

Multi-Source Drugs: Average Paid / Claim (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
Encounter Physical Health Drugs

$27.33
$39.06
$23.44
$25.09

$27.05
$38.37
$23.02
$24.91

$27.01
$37.80
$22.66
$24.96

$26.80
$37.58
$23.55
$24.60

$26.48
$37.35
$23.57
$24.19

$25.90
$36.57
$22.88
$23.74

$25.45
$33.86
$21.59
$23.92

$25.92
$33.84
$22.33
$24.47

$26.24
$33.96
$21.29
$25.00

$25.65
$34.29
$22.82
$23.96

$25.66
$34.30
$22.01
$24.10

$25.35
$33.30
$21.75
$23.93

$26.24
$35.86
$22.58
$24.41

Total Claim Count (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
FFS Physician Administered Drugs
Encounter Physical Health Drugs
Encounter Physician Administered Drugs
Gross Amount Paid per Claim (Rebates not Subtracted)
Average Paid / Claim (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
FFS Physician Administered Drugs
Encounter Physical Health Drugs
Encounter Physician Administered Drugs

Gross Amount Paid per Claim - Single Source Drugs (Rebates not Subtracted)

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

$616.60
$727.14
$413.79
$628.61

$610.29
$735.69
$373.73
$624.13

$642.02
$742.20
$462.20
$651.77

$630.47
$737.78
$419.44
$642.88

$624.61
$752.04
$458.88
$631.54

$592.54
$764.84
$447.58
$594.78

$585.45
$772.69
$441.92
$586.68

$627.76
$793.35
$423.93
$635.21

$624.58
$805.02
$379.93
$636.53

$624.70
$814.71
$415.37
$632.69

$634.90
$820.30
$419.76
$642.61

$639.93
$821.65
$438.65
$645.59

$621.16
$773.95
$424.60
$629.42

Multi-Source Drug Use Percentage

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

Multi-Source Drug Use Percentage
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
Encounter Physical Health Drugs

93.9%
97.8%
93.4%
93.1%

93.9%
97.7%
93.3%
93.2%

93.9%
97.7%
93.2%
93.1%

93.9%
97.7%
93.2%
93.1%

93.7%
97.6%
93.0%
92.9%

93.3%
97.6%
92.7%
92.4%

93.2%
97.6%
92.5%
92.3%

93.4%
97.4%
92.8%
92.6%

93.4%
97.4%
92.8%
92.7%

93.4%
97.4%
92.4%
92.6%

93.5%
97.3%
92.7%
92.8%

93.6%
97.3%
92.8%
92.9%

93.6%
97.5%
92.9%
92.8%

Preferred Drug Use Percentage

Apr-16

May-16

Jun-16

Jul-16

Aug-16

Sep-16

Oct-16

Nov-16

Dec-16

Jan-17

Feb-17

Mar-17

Avg Monthly

Preferred Drug Use Percentage
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
Encounter Physical Health Drugs

86.56%
76.15%
95.22%
87.85%

86.30%
75.52%
95.24%
87.71%

86.02%
75.29%
95.14%
87.43%

85.98%
75.18%
95.34%
87.42%

85.77%
75.02%
95.37%
87.18%

85.55%
75.01%
95.19%
86.87%

85.45%
76.23%
95.26%
86.48%

85.15%
76.04%
95.56%
86.11%

85.17%
76.02%
95.66%
86.05%

86.67%
75.90%
95.42%
88.09%

86.67%
75.79%
95.35%
88.10%

86.64%
75.67%
95.32%
88.13%

86.0%
75.7%
95.3%
87.3%

Single Source Drugs: Average Paid / Claim (FFS & Encounter)
Mental Health Carve-Out Drugs
FFS Physical Health Drugs
Encounter Physical Health Drugs

Amount Paid on the Claim = 1) Ingredient Cost (lower of [AAAC/FUL/WAC) x Dispense Quantity]) + Dispensing Fee and if Billed Amount is lower use Billed Amount then, 2) – Copay – TPL amount
Last Updated: October 18, 2017
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Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Top 40 Drugs by Gross Amount Paid (FFS Only) - Third Quarter 2017
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Drug
LATUDA
INVEGA SUSTENNA
STRATTERA
ABILIFY MAINTENA
QUETIAPINE FUMARATE ER
REXULTI
FLUOXETINE HCL
PALIPERIDONE ER
VENLAFAXINE HCL ER
SAPHRIS
DULOXETINE HCL
Epoetin Alfa, 100 Units Esrd
LAMOTRIGINE ER
VRAYLAR
Factor Viii Recombinant Nos
SERTRALINE HCL
RISPERDAL CONSTA
TRAZODONE HCL
INVEGA TRINZA
ARIPIPRAZOLE
BUPROPION XL
VIIBRYD
TRINTELLIX
LAMOTRIGINE
AMITRIPTYLINE HCL
Injection, Pegfilgrastim 6mg
BUSPIRONE HCL
Factor Viia
ESCITALOPRAM OXALATE
Infliximab Not Biosimil 10mg
CITALOPRAM HBR
VENLAFAXINE HCL ER
ENBREL
HUMIRA PEN
Injection, Nivolumab
LANTUS
ARISTADA
CHLORPROMAZINE HCL
QUETIAPINE FUMARATE
CLOZAPINE

PDL Class
Antipsychotics, 2nd Gen
Antipsychotics, Parenteral
ADHD Drugs
Antipsychotics, Parenteral
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antidepressants
Antipsychotics, 2nd Gen
Antidepressants
Antipsychotics, 2nd Gen
Antidepressants
Physican Administered Drug
Antiepileptics (oral & rectal)
Antipsychotics, 2nd Gen
Physican Administered Drug
Antidepressants
Antipsychotics, Parenteral
Antidepressants
Antipsychotics, Parenteral
Antipsychotics, 2nd Gen
Antidepressants
Antidepressants
Antidepressants
Antiepileptics (oral & rectal)
Antidepressants
Physican Administered Drug
STC 07 - Ataractics, Tranquilizers
Physican Administered Drug
Antidepressants
Physican Administered Drug
Antidepressants
Antidepressants
Biologics for Autoimmune Conditions
Biologics for Autoimmune Conditions
Physican Administered Drug
Diabetes, Insulins
Antipsychotics, Parenteral
Antipsychotics, 1st Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Top 40 Aggregate:
All FFS Drugs Totals:

Amount
Paid
$4,864,172
$1,650,805
$1,399,094
$863,113
$698,040
$686,312
$619,310
$558,471
$538,650
$527,311
$526,243
$497,069
$463,166
$454,652
$453,495
$439,175
$421,078
$417,564
$413,477
$405,034
$373,716
$335,250
$275,806
$271,538
$270,639
$262,319
$245,845
$244,971
$244,931
$242,117
$237,300
$213,152
$211,664
$205,284
$204,816
$192,012
$180,817
$178,875
$174,400
$165,321
$21,627,004
$36,099,614

% Total
FFS Costs
13.5%
4.6%
3.9%
2.4%
1.9%
1.9%
1.7%
1.5%
1.5%
1.5%
1.5%
1.4%
1.3%
1.3%
1.3%
1.2%
1.2%
1.2%
1.1%
1.1%
1.0%
0.9%
0.8%
0.8%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.6%
0.6%
0.6%
0.6%
0.5%
0.5%
0.5%
0.5%
0.5%

Claim
Count
4,404
972
3,367
494
2,800
687
30,162
1,457
2,007
789
27,878
2,015
1,675
422
10
38,856
495
36,358
80
13,300
19,520
1,376
798
21,602
15,640
58
15,686
2
20,980
102
24,534
14,262
51
53
58
604
107
542
13,843
2,913
320,959
660,914

Notes
- FFS Drug Gross Costs only, rebates not subtracted
- PDL Key: Y=Preferred, N=Non-Preferred, V=Voluntary, Blank=Non PDL Class
- Amount Paid on the Claim = 1) Ingredient Cost (lower of [AAAC/FUL/WAC) x Dispense Quantity]) + Dispensing Fee and if Billed Amount is lower use Billed Amount
then, 2) – Copay – TPL amount

Last updated: October 18, 2017
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Avg Paid
per Claim
$1,104
$1,698
$416
$1,747
$249
$999
$21
$383
$268
$668
$19
$247
$277
$1,077
$45,349
$11
$851
$11
$5,168
$30
$19
$244
$346
$13
$17
$4,523
$16
$122,486
$12
$2,374
$10
$15
$4,150
$3,873
$3,531
$318
$1,690
$330
$13
$57
$5,116
$512

PDL
Y
V
Y
Y
V
V
Y
V
V
Y
V
V
V
Y
Y
V
V
V
V
V
Y
Y

Y
Y
Y
Y
Y
Y
Y
V
Y
Y

Drug Use Research & Management Program
DHS - Health Systems Division
500 Summer Street NE, E35, Salem, OR 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Top 40 Physical Health Drugs by Gross Amount Paid (FFS Only) - Third Quarter 2017
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Drug
Epoetin Alfa, 100 Units Esrd
Factor Viii Recombinant Nos
Injection, Pegfilgrastim 6mg
Factor Viia
Infliximab Not Biosimil 10mg
ENBREL
HUMIRA PEN
Injection, Nivolumab
LANTUS
GENVOYA
METHYLPHENIDATE ER
ADVAIR DISKUS
Injection, Doxercalciferol
Bevacizumab Injection
PROAIR HFA
SPINRAZA
NUVARING
TRIUMEQ
ADVATE
Drugs Unclassified Injection
Inj Pembrolizumab
MAKENA
VENTOLIN HFA
HUMALOG
EPCLUSA
NOVOLOG
SPIRIVA
VYVANSE
TRUVADA
ZEPATIER
Rituximab Injection
STELARA
QVAR
ORKAMBI
Factor Viii Recomb Novoeight
CREON
FLOVENT HFA
Trastuzumab Injection
ONFI
PULMOZYME

PDL Class
Physican Administered Drug
Physican Administered Drug
Physican Administered Drug
Physican Administered Drug
Physican Administered Drug
Biologics for Autoimmune Conditions
Biologics for Autoimmune Conditions
Physican Administered Drug
Diabetes, Insulins
HIV
ADHD Drugs
Corticosteroids/LABA Combination, Inhaled
Physican Administered Drug
Physican Administered Drug
Beta-Agonists, Inhaled Short-Acting
Oligonucleotides for Muscular Disorders
STC 63 - Oral Contraceptives
HIV
Antihemophilia Factors
Physican Administered Drug
Physican Administered Drug
Progestational Agents
Beta-Agonists, Inhaled Short-Acting
Diabetes, Insulins
Hepatitis C, Direct-Acting Antivirals
Diabetes, Insulins
Anticholinergics, Inhaled
ADHD Drugs
HIV
Hepatitis C, Direct-Acting Antivirals
Physican Administered Drug
Biologics for Autoimmune Conditions
Corticosteroids, Inhaled
Cystic Fibrosis
Physican Administered Drug
Pancreatic Enzymes
Corticosteroids, Inhaled
Physican Administered Drug
Antiepileptics (oral & rectal)
Cystic Fibrosis
Top 40 Aggregate:
All FFS Drugs Totals:

Amount
Paid
$497,069
$453,495
$262,319
$244,971
$242,117
$211,664
$205,284
$204,816
$192,012
$158,831
$157,274
$146,159
$135,627
$134,385
$126,142
$125,000
$121,341
$120,879
$119,148
$118,500
$115,887
$115,727
$108,937
$103,880
$99,719
$97,083
$94,132
$93,877
$93,353
$91,048
$90,581
$85,859
$84,025
$83,716
$83,074
$82,348
$79,536
$77,764
$77,015
$75,514
$5,810,108
$12,667,415

% Total
FFS Costs
3.9%
3.6%
2.1%
1.9%
1.9%
1.7%
1.6%
1.6%
1.5%
1.3%
1.2%
1.2%
1.1%
1.1%
1.0%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%
0.9%
0.9%
0.8%
0.8%
0.8%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.7%
0.6%
0.6%
0.6%
0.6%

Claim
Count
2,015
10
58
2
102
51
53
58
604
66
1,167
465
272
284
2,129
1
563
58
6
5,737
24
48
2,004
311
4
286
269
644
88
5
48
7
621
6
2
76
437
35
139
55
18,810
213,056

Notes
- FFS Drug Gross Costs only, rebates not subtracted
- PDL Key: Y=Preferred, N=Non-Preferred, V=Voluntary, Blank=Non PDL Class
- Amount Paid on the Claim = 1) Ingredient Cost (lower of [AAAC/FUL/WAC) x Dispense Quantity]) + Dispensing Fee and if Billed Amount is lower use Billed Amount
then, 2) – Copay – TPL amount

Last updated: October 18, 2017
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Avg Paid
per Claim
$247
$45,349
$4,523
$122,486
$2,374
$4,150
$3,873
$3,531
$318
$2,407
$135
$314
$499
$473
$59
$125,000
$216
$2,084
$19,858
$21
$4,829
$2,411
$54
$334
$24,930
$339
$350
$146
$1,061
$18,210
$1,887
$12,266
$135
$13,953
$41,537
$1,084
$182
$2,222
$554
$1,373
$11,644
$525

PDL

Y
Y
Y
Y
N
Y

Y

Y

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

ProDUR Report for July through September 2017
High Level Summary by DUR Alert
DUR Alert
DA (Drug/Allergy Interaction)
DC (Drug/Inferred Disease Interaction)
DD (Drug/Drug Interaction)
ER (Early Refill)
ID (Ingredient Duplication)
LD (Low Dose)
LR (Late Refill/Underutilization)
MC (Drug/Disease Interaction)
MX (Maximum Duration of Therapy)
PG (Pregnancy/Drug Interaction)
TD (Therapeutic Duplication)

Disposition
Set alert/Pay claim
Set alert/Pay claim
Set alert/Pay claim
Set alert/Deny claim
Set alert/Pay claim
Set alert/Pay claim
Set alert/Pay claim
Set alert/Pay claim
Set alert/Pay claim
Set alert/Deny claim
Set alert/Pay claim
Totals

# Alerts
12
1,517
137
71,638
21,107
695
6
818
1,056
53
7,090
104,129

16

# Overrides
4
354
29
14,167
5,883
140
3
247
311
24
2,128
23,290

# Cancellations
0
0
0
198
9
0
0
0
11
0
5
223

# Non-Response
7
1,163
108
57,250
15,187
551
3
568
730
29
4,950
80,546

% of all DUR Alerts
0.01%
1.40%
0.10%
68.73%
20.27%
0.63%
0.01%
0.73%
0.93%
0.05%
6.77%
99.64%

ProDUR Report for July through September 2017
Top Drugs in Early Refill
CC-3
DUR
Vacation
Alert
Drug Name
Supply
ER

Remeron (Mirtazapine)
Hydrocodone/APAP
Oxycodone
Lorazepam
Alprazolam
Lamictal (Lamotrigine)
Abilify (Aripiprazole)
Seroquel (Quetiapine)
Risperdal (Risperidone)
Wellbutrin (Bupropion)
Zoloft (Sertraline)
Prozac (Fluoxetine)
Celexa (Citalopram)
Trazodone
Cymbalta (Duloxetine)
TOTALS =

10
3
3
4
3
27
24
30
18
71
55
41
21
34
40
384

CC-4
Lost Rx

CC-5
Therapy
Change

21
0
0
3
3
46
38
61
15
49
50
21
33
48
59
447

31
10
26
33
31
196
86
123
87
95
263
128
85
201
109
1,504

17

CC-6
Starter Dose

CC-7
Medically
Necessary

CC-14
LTC Leave of
Absence

0
0
0
0
0
0
0
0
4
0
2
0
1
0
0
7

91
13
53
103
41
303
262
362
165
317
360
270
225
409
289
3,263

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

© Copyright 2012 Oregon State University. All Rights Reserved
Drug Use Research & Management Program
Oregon State University
500 Summer Street NE, E35, Salem, Oregon 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Text0:

Retro-DUR Intervention History by Quarter FFY 2016 - 2017
Program

Initiative

Metric

Quarter 1
Oct - Dec

Quarter 2
Jan - Mar

Quarter 3
Apr - Jun

Quarter 4
Jul - Sep

Cost Savings

Dose Optimization

Total Claims Identified

50

131

121

86

Total Faxes
Successfully Sent

37

31

23

22

Prescriptions Changed
to Recommended Dose
Within 3 Months of Fax
Sent

14

14

8

5

Prescriptions Changed
to Alternative Dose
Within 3 Months of Fax
Sent

6

4

3

2

16

11

12

1

2

$86,626

$55,262

Prescriptions
Unchanged after 3
Months of Fax Sent
Safety Monitoring
Profiles Identified
Cumulative Pharmacy
Payment Reduction (12
months) Associated with
Faxes Sent

Monday, October 16, 2017

18

4
$7,207

$2,006

© Copyright 2012 Oregon State University. All Rights Reserved
Drug Use Research & Management Program
Oregon State University
500 Summer Street NE, E35, Salem, Oregon 97301-1079
Phone 503-947-5220 | Fax 503-947-1119

Text0:

Retro-DUR Intervention History by Quarter FFY 2016 - 2017
Program

Initiative

Metric

Pediatric Psychotropics

ADHD New Start with Follow Up In First 30 Days

Members Identified

Monday, October 16, 2017

19

21

Profiles Sent

5

Responses Received

0

Response Rate

Antipsychotic Metabolic Monitoring

Quarter 1
Oct - Dec

0%

Information Useful or
Will Change Practice

0

Patient Not With Office

0

Already Scheduled

0

Will Not Schedule

0

Requested No Future
Notifications

0

Members Identified

658

Profiles Sent

649

Members With
Response

18

Response Rate

3%

Newly Scheduled

12

Provider Contacted

247

Provider Responses

11

Provider Agreed with
Recommendation

5

Patient Not With Office

5

Quarter 2
Jan - Mar

Quarter 3
Apr - Jun

Quarter 4
Jul - Sep

© Copyright 2012 Oregon State University. All Rights Reserved
Drug Use Research & Management Program
Oregon State University
500 Summer Street NE, E35, Salem, Oregon 97301-1079
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Quarter 1
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Jan - Mar
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Apr - Jun

Quarter 4
Jul - Sep

Profile Review

Children under age 12 antipsychotic

RetroDUR_Profiles
Reviewed

90

91

92

46

8

18

19

8

92

97

119

47

14

14

17

13

3

2

1

51

26

20

10

RetroDUR_Letters Sent
To Providers

3

2

1

Provider Responses

0

0

0

Provider Agreed / Found
Info Useful

0

0

0

13

2

1

$3,446

$512

$153

48

41

Estimated Savings
RetroDUR_Profiles
Reviewed

Children under age 18 on 3 or more psychotropics

Estimated Savings
RetroDUR_Profiles
Reviewed

Children under age 18 on any psychotropic

Estimated Savings
RetroDUR_Profiles
Reviewed

Children under age 6 on any psychotropic

Estimated Savings
RetroDUR_Profiles
Reviewed

Dose Consolidation Safety Monitoring

Estimated Savings
RetroDUR_Profiles
Reviewed

Lock-In

Locked In
Estimated Savings
RetroDUR_Profiles
Reviewed

Polypharmacy

20

12

RetroDUR_Letters Sent
To Providers

1

2

Provider Responses

0

0

Provider Agreed / Found
Info Useful

0

0

Estimated Savings

Monday, October 16, 2017

0
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Safety Net

ICS/LABA

Disqualified

1

5

21

27

Disqualified - No
Provider Info

1
5

21

27
2

Disqualified - Erroneous
denial

Monday, October 16, 2017

21

Faxes Sent

5

4

6

Fax Sent - Combination
Inhaler

1

3

2

Fax Sent - SABA

1

Fax Sent - Controller

2

No Subsequent
Pulmonary Claims

1

2
1

2
2
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Tramadol and Codeine Use In Pediatrics: A Review of Recent FDA Safety Alerts.
Megan Herink, Pharm.D, Drug Use Research and Management, Oregon State University College of Pharmacy

FDA Safety Update
The Food and Drug Administration (FDA) announced in April 2017 that
children younger than 12 years should not take tramadol or codeine due to the
risk of respiratory depression and death.1 This announcement expands on
FDA labeling updates from 2013 that codeine use is contraindicated in
children younger than 18 to treat pain after tonsillectomy or adenoidectomy2
and drug safety communications in 2015 warning about the risk of respiratory
depression in some children who are rapid metabolizers of codeine or
tramadol due to the cytochrome P450 2D6 (CYP2D6) variant.3 A warning was
also added to tramadol and codeine drug labeling to recommend against their
use in adolescents age 12 to 18 who are obese or who have conditions such
as obstructive sleep apnea or severe lung disease which could increase the
risk for respiratory suppression with codeine or tramadol (Table 1).1
Furthermore, the FDA recommends restriction of these drugs for children older
than 12 years of age and strengthened its labeling recommendation that
breastfeeding mothers not take either drug because breastfed children could
also experience potentially fatal respiratory depression. This review will
evaluate the evidence behind the recent FDA safety alerts and discuss the
place in therapy of these opioids in children.

In 2014, the U.S. Drug Enforcement Agency (DEA) scheduled tramadol as a
Schedule IV substance.7 The DEA reviewed available data and concluded
that tramadol produces similar pharmacological effects as other opioids,
including analgesia and respiratory depression. Since tramadol also inhibits
reuptake of serotonin and norepinephrine, additional safety concerns include
the risk of serotonin syndrome and an increased risk of seizures.5,8 However,
the most common adverse reactions with tramadol include nausea,
dizziness, and vomiting.
Although tramadol is not approved by the FDA for use in children under 18
years of age, it is commonly used off-label because it is assumed to be safer
and less potent than other opioids.9 In 2014, nearly 167,000 children in the
U.S. received a prescription for a tramadol-containing product from
outpatient retail pharmacies.1 However, there is a lack of evidence for
efficacy and safety in this population. A Cochrane systematic review
evaluated the effectiveness and side effect profile of tramadol for
postoperative pain relief in children and adolescents undergoing surgical
procedures.10 Evidence from 5 trials found that the need for rescue analgesia
in the postoperative care unit was reduced in children receiving tramadol
compared to placebo (RR 0.40; 95% CI 0.20 to 0.78).10 However, overall
strength of the evidence was low or very low due to small sample sizes,
methodological problems, and an inability to perform an accurate risk-benefit
analysis since adverse events were poorly reported.10

Table1: Summary of Recent FDA Label Changes for Codeine and
Tramadol1
Contraindications:
•
Codeine and tramadol should not be used to treat pain in children
younger than 12 years
•
Codeine and tramadol should not be used to treat pain after
tonsillectomy or adenoidectomy in children younger than 18 years
Warnings
•
Avoid use in adolescents between 12 to 18 years who are obese or
have conditions such as obstructive sleep apnea or severe lung
disease, which may increase the risk of breathing problems
•
Breastfeeding is not recommend when taking codeine or tramadol
due to the risks of serious adverse reactions in breastfed infants

Tramadol FDA Warning:
The FDA reviewed data from January 1969 to March 2016 which identified 9
cases worldwide of respiratory depression in children younger than 18 years
of age, including 3 deaths.1 With the exception of a 15-year-old treated for
multiple days with tramadol, respiratory depression occurred within the first
24 hours of drug administration.
The 3 fatalities occurred in children younger than 6 years of age. Elevated
serum tramadol concentrations were noted in all 3 cases. The indications for
tramadol in these 3 children were to treat pain after tonsillectomy, pain after
clubfoot surgery, and to manage fever.

Tramadol
Tramadol is an opioid medication that is pharmacologically similar to other
opioids but has a lower affinity for μ-opioid receptors and also acts as a weak
inhibitor of the neuronal reuptake of norepinephrine and serotonin.4 It has
been suggested that tramadol has a lower potential of abuse and dependence
due to its relatively low affinity for μ-opioid receptor. The affinity for the μopioid receptor is 4000-fold less than that of morphine; however, tramadol has
still been shown to cause significant withdrawal syndrome which can include
both opioid and serotonin-norepinephrine reuptake inhibitor (SNRI) associated withdrawal symptoms.5 Tramadol is a prodrug metabolized via
CYP2D6 to O-desmethyltramadol, which has a 200-fold greater affinity for the
μ-opioid receptor compared to the parent drug.6 Therefore, poor metabolizers
often fail to have successful analgesia in response to tramadol and ultra-rapid
metabolizers are at a higher risk for side effects due to higher concentrations
(Table 2).6
Table 2: CYP2D6 Polymorphisms6
Phenotype
Prevalence
Poor Metabolizer
5-10%
Intermediate
2-11%
Metabolizer
Extensive Metabolizer
77-92%
Ultra-rapid
1-2%
metabolizer

In one fatal case where the CYP2D6 genotype was identified, a 5-year-old
child was prescribed a single tramadol dose in the evening posttonsillectomy. A urine sample showed increased metabolite concentrations.
Genotyping of CYP2D6 was conducted, and 3 functional alleles were found
that were consistent with ultra-rapid metabolism.1
One non-fatal case involved a 6-year-old who was prescribed tramadol for
neuropathy of the hands and feet. After the third dose, the patient
experienced respiratory depression and was unresponsive. The patient fully
recovered after receiving two doses of naloxone.
Four other non-fatal cases reported in teenagers using tramadol for
musculoskeletal pain or sciatica described unresponsiveness or somnolence
after one or a few doses of tramadol; all required medical intervention.
A review of the available medical literature for data regarding tramadol use
during breastfeeding did not reveal any cases of adverse events. However,
tramadol and its active metabolite are present in breast milk and caution is
advised in breastfeeding mothers.

Clinical Effect
Insufficient Pain Relief
Expected analgesia
Expected analgesia
Potential for toxicities
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Codeine
Codeine is another opioid analgesic often combined with acetaminophen for
moderate pain relief in adults. Its analgesic effect comes from the
demethylation of codeine into morphine. It offers unpredictable analgesia and
requires conversion to morphine by CYP2D6. Like tramadol, its conversion is
subject to wide genetic variation leading to either poor pain control in slow
metabolizers or high risk of overdose in ultra-rapid metabolizers. Codeine is
also used to manage cough and is typically combined with promethazine or
other cold medications found in over-the-counter products. Codeine
depresses the cough reflex by direct effect on the cough center in the medulla.
However, there are no well-controlled scientific studies in children, and
therefore, the evidence to support efficacy in reducing cough is limited. In
2014, 1.9 million pediatric patients received a prescription for a codeine
product from U.S. outpatient retail pharmacies. 1 Of the total pediatric
patients, nearly 1.4 million patients received codeine-containing analgesic
products, and 483,000 patients received codeine containing cough-and-cold
products. 1 Interestingly, prescriptions for codeine‐containing products only
slightly decreased in frequency between 2001 and 2010, despite convincing
studies documenting their lack of benefit and serious adverse effects.3

those under 12 years of age and adolescents less than 18 years with risk
factors for respiratory depression, obesity, obstructive sleep apnea or severe
lung disease.

Codeine FDA Warning:
The FDA reviewed adverse event reports submitted to the FDA from January
1969 to May 2015 and identified 64 cases of serious breathing problems and
24 deaths with codeine or codeine-containing medicines in children younger
than 18 years of age. Fifty of these cases were in children under the age of 12
years. Respiratory depression occurred after a median of 5 doses in these
cases (range of one to 18). 1

Peer Reviewed By: Peer Reviewed By: Bill Origer, MD, Faculty, Samaritan Family
Medicine Residency and Andrew Gibler, Pharm D, OSU College of Pharmacy Drug
Use Research and Management

There are several alternative analgesics, including non-opioids that are not
affected by CYP2D6 metabolism. Tramadol, codeine, and to a lesser extent
hydrocodone and oxycodone all require CYP2D6 for metabolism and could
accumulate in ultrarapid metabolizers. Any opioid should be used cautiously
in pediatric patients with obstructive sleep apnea. If an opioid is needed, the
lowest effective weight-based dose should be used for acute pain on an asneeded basis. Acetaminophen or ibuprofen should be recommended for
mild or moderate pain.
For the treatment of cough, patients should be educated that cough is
usually self-limiting in children, related to an underlying infection and does
not require treatment is important. Additional treatment options include
fluids, humidity, and honey for children one year or older. All cough and cold
medicines should be avoided in children < 6 years of age since the risk of
side effects outweighs benefit.
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The most commonly reported products used in reported cases of breathing
problems were acetaminophen with codeine used for pain and promethazine
with codeine used for cough and cold. Of the 24 deaths, the majority (21)
occurred in children under 12 who received codeine for pain post tonsillectomy
or adenoidectomy, other post-operative pain, general pain, sore or strep throat
pain and cough and cold.1 There were also numerous cases of excess
sleepiness and serious breathing problems in breastfed infants from women
taking codeine, including one death. The first case report of a death in a
nursing infant from codeine was published in 2006.11
Only 10 cases included information regarding CYP2D6 genotype. However, 7
of the 10 identified cases were ultra-rapid metabolizers, of whom 5 died. The
other 3 identified patients were considered extensive metabolizers, which
including one death. There were limited data to evaluate an association
between codeine or morphine blood levels and respiratory depression. Only
15 of the 64 cases reported drug levels, but 13 were above the therapeutic
range.
Summary
Codeine and tramadol are problematic since they are metabolized by the
CYP2D6 hepatic enzymes. The prevalence of the ultra‐rapid CYP2D6
phenotype varies widely and has been estimated at 0.5 to 1% in Chinese and
Japanese, 0.5 to 1% in Hispanics, 1 to 10% in Caucasians, 3% in African
Americans, and 16 to 28% in North Africans, Ethiopians, and Arabs. Data are
not currently available for other ethnic groups.1
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Oral Anticoagulant Update

Kathy Sentena, Pharm.D, Drug Use Research and Management, Oregon State University College of Pharmacy

The landscape of non-vitamin K oral anticoagulants (NOACs)
continues to evolve with the approval of betrixaban for venous
thromboembolism (VTE) prophylaxis in patients who are medically ill.1
Additionally, new guidelines and systematic reviews are advocating for
broader utilization of NOACs as additional safety and efficacy data is
analyzed.2–5 This review will provide newly published guideline
recommendations, discuss antidote options for the NOACs as well as
discuss the evidence used for the approval of betrixaban.

Betrixaban
(Bevyxxa™)

Warfarin
(Coumadin)
Dabigatran
(Pradaxa®)
Rivaroxaban
(Xarelto®)
Apixaban
(Eliquis®)
Edoxaban
(Savaysa™)

Yes

NICE Guidance
National Institute for Health and Care Excellence (NICE) has updated
their guidance on the use of edoxaban and rivaroxaban.3–5 After a
review of the evidence for edoxaban, NICE recommends that
edoxaban be an option for patients requiring treatment for DVT or
PE.4 The recommendations are based off of one good quality study
that demonstrated recurrent VTE in 3.2% of edoxaban treated
patients compared to 3.5% in those treated with warfarin (P <0.0001
for non-inferiority). For patients with NVAF requiring anticoagulation,
NICE recommends warfarin, apixaban, rivaroxaban, dabigatran or
edoxaban for stroke prevention.3 Anticoagulation selection should
include a discussion of the risks and benefits of each treatment with
the patient. The use of rivaroxaban in patients with acute coronary
syndrome (ACS) was also reviewed. Rivaroxaban use is
recommended for patients with elevated biomarkers who require
anticoagulation prophylaxis against an atherothrombotic event and
are also taking aspirin or aspirin plus clopidogrel.5

Table 1. Oral anticoagulants and FDA approved indications 1,6–10
DVT/PE
Treatment

-----

CHEST Guidance
New guidance from the American College of Chest Physicians
(ACCP) on VTE management was published in 2016. All NOACs,
with the exception of betrixaban, are now recommended for the
treatment of acute proximal deep vein thrombosis (DVT) or
pulmonary embolism (PE) and acute isolated distal DVT, in patients
without cancer, based on a moderate quality evidence.2 However,
dabigatran and edoxaban require initial parenteral anticoagulation
with low molecular weight heparin (LMWH) but apixaban and
rivaroxaban do not. Warfarin continues to be a viable option in
patients who are not candidates for NOAC therapy. Guidelines
recommend the use of low-molecular-weight heparin (LMWH) over
oral therapy for patients with cancer based on low/moderate quality
of evidence.2 Three months of anticoagulation treatment is
recommended for most indications, with extended anticoagulation
recommended in specific patients (i.e., recurrent VTE or unprovoked
DVT with low bleeding risk).

Regardless of the indication, anticoagulant selection should be based
on patient specific characteristics. In patients with renal impairment
and a CrCl > 30mL/min, warfarin, apixaban and rivaroxaban are
appropriate options, in contrast to dabigatran and edoxaban which
undergo more renal clearance than the other NOACs.6,8,10. In severe
renal failure warfarin is the best option. For patients with good renal
function (CrCl >95 mL/min) edoxaban is not recommended due to
efficacy concerns.9 Warfarin, apixaban and dabigatran are the best
options for patients with mild hepatic impairment.6–8 NOACs are
contraindicated in patients who require anticoagulation and have
mechanical heart valves and therefore these patients should be
prescribed warfarin. Patients who have risk factors or a history of
gastrointestinal (GI) bleeds, should be prescribed apixaban or warfarin
as they are associated with the lowest risk of GI bleeds in clinical
studies.
Orthopedic
VTE
Prophylaxis
Yes

-----

Abbreviations: NVAF – non-valvular atrial fibrillation; VTE – venous thromboembolism

There are currently five NOACs on the market (Table 1.).1,6–10 For the
treatment of VTE systematic reviews and meta-analyses demonstrate
no significant differences in efficacy between NOACs and standard
therapy regimens (enoxaparin and warfarin). In VTE trials the
incidence of major bleeds is lower with NOAC therapy compared to
standard therapy.11,12 NOACs were shown to be non-inferior to
warfarin for the prevention of stroke and systemic embolism in patients
with non-valvular atrial fibrillation (NVAF), with dabigatran and
apixaban also demonstrating superiority.13–15 Evidence indicates
treatment with edoxaban and apixaban has significantly less major
bleeding compared to warfarin. However, the incidence of GI bleeds is
less with warfarin compared to dabigatran and rivaroxaban.13–16 Only
apixaban is associated with lower all-cause mortality rates compared
to warfarin in patients with NVAF.14

Drug

-----

Yes

Stroke
Prevention
in NVAF
Yes

VTE Prevention
in Acute
Medical Illness
-----

Yes

Yes

Yes

------

Yes

Yes

Yes

------

Yes

Yes

Yes

------

-----

Yes

Yes

------

Betrixaban
Betrixaban was approved in June of 2017; however, it isn’t expected
to be available till later this year. Betrixaban is a factor Xa inhibitor,
similar to rivaroxaban, apixaban and edoxaban.1 It is the first NOAC
to be approved for the use in medically ill patients who are
hospitalized for the prevention of VTE who are at risk of VTE.
Betrixaban is being studied in phase II trials for stroke prevention in
patients with atrial fibrillation (AF) and for VTE prevention in patients
undergoing total knee replacement.17
The approval of betrixaban was based off of one fair quality clinical
trial comparing oral betrixaban 80 mg daily for 35-42 days to
subcutaneous (SQ) enoxaparin 40 mg once daily for 10±4 days.18
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Current guidelines recommend 6-14 days of low-dose parenteral
anticoagulants for hospitalized patients at high risk for
thromboembolism, although risk of thrombus may persist for up to a
month. Therefore, this study uses different treatment durations to
determine the benefit of extended oral anticoagulation with betrixaban.
Patients randomized to betrixaban were given a loading dose of 160
mg. Patients enrolled in the study were 40 years or older and
hospitalized for acute medical illness (heart failure, respiratory failure,
rheumatic disorders, infectious disease, or ischemic stroke). The
protocol was amended to increase the number of patients at high risk
of VTE after trial initiation. The primary efficacy endpoint was a
composite of asymptomatic proximal DVT between day 32 and 47,
symptomatic proximal or distal deep-vein thrombosis, symptomatic
nonfatal pulmonary embolism, or death from VTE between day 1 and
day 42.
Results were analyzed based on a sequential analysis in three prespecified, progressively inclusive cohorts: 1) patients with elevated Ddimer level (cohort 1), 2) patients with an elevated D-dimer and an age
of at least 75 years old (cohort 2) and 3) all enrolled patients (overall
population cohort).18 In cohort 1, less patients in the betrixaban group
experienced the composite primary outcome compared to enoxaparin,
6.9% vs. 8.5%, respectively (RR 0.81; 95% CI, 0.65 to 1.0; P =
0.054).18 Median treatment days were 36 for betrixaban and 9 for
enoxaparin. The results for secondary outcomes were considered
exploratory since superiority of betrixaban compared to enoxaparin
was not achieved for the primary outcome.
Major bleeding was similar between groups, 0.7% in the betrixaban
group and 0.6% in the enoxaparin group (RR 1.19; 95% CI, 0.67 to
2.12: P=0.55).18 Betrixaban treated patients were found to have a
3.1% incidence of major or clinically relevant nonmajor bleeds
compared to 1.9% of enoxaparin treated patients (absolute risk
reduction [ARR] 1.2%/number needed to harm [NNH] 83; P=0.009).18
In summary, betrixaban given for 35-42 days, in patient who were
medically ill, was found to be non-inferior to approximately 10 days of
enoxaparin for the prevention of VTE and associated with a higher
incidence of the composite endpoint of major and clinically relevant
nonmajor bleeds.
NOAC Antidotes
Fresh frozen plasma and vitamin K are effective reversal methods for
warfarin but ineffective for NOACs. Dabigatran is the only NOAC with
a reversal agent. Idarucizumab (Praxbind®) is a monoclonal antibody
approved in 2015 for reversal of the anticoagulation effect of
dabigatran in the case of an emergency surgery or urgent procedure
or life-threatening or uncontrolled bleeding.17 Two other treatments are
under investigation for the reversal of Factor Xa NOACs. Andexanet
alfa has been studied in phase II and III trials for the reversal of
rivaroxaban, apixaban, edoxaban, enoxaparin, and betrixaban. It is
currently under FDA review with an action due date in February of
2018. Ciraparantag (Perosphere) is a NOAC antidote being tested for
edoxaban reversal in phase I and II trials.17
Summary
The indication for anticoagulation and patient characteristics should
direct selection of antithrombotic therapy. Standard treatments have

long-term safety and efficacy data while newer oral agents provide
an effective alternative with standardized dosing. New guidelines
support the utilization of NOACs for indications with proven evidence
of non-inferiority or superiority to standard therapy. Additional data on
long-term use of NOACs and the most effective way to manage a
bleeding emergency will aid prescribers in determining the role of
NOACs in the future.
Peer Reviewed By: Jack McAnulty, MD, Cardiologist, Legacy Health, Abby Frye,
Pharm D, BCACP, Clinical Pharmacy Specialist, Primary Care Providence Medical
Group and Pamela White, RPh, Pharmacy Clinical Coordinator, Legacy Health
Anticoagulation Clinics
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Changes to Proton Pump Inhibitor Coverage
As a prescriber of proton pump inhibitors (PPI) we want you to be aware of policy changes affecting your
Oregon Health Plan (OHP) fee-for-service (FFS) patients. In June of 2016 a policy was implemented to limit PPI
coverage to align with the Health Evidence Review Commission (HERC) determination that long-term (>8
weeks) treatment of gastroesophageal reflux disease (GERD) and esophagitis should no longer be a funded
condition based on efficacy and safety concerns. (See Guideline Note 143)
Efficacy

Safety Concerns with Long-term PPI Use

- Clostridium difficile infections
- Pneumonia

Evidencence for the treatment of GERD
with PPIs beyond 8 weeks is insufficient and
therefore cannont be recommended

- Bone fracture (hip, wrist, spine)
- Low magnesium levels
- Vitamin B-12 deficiency

Funded OHP Indications
GERD
 Esophagitis
 Esophageal Reflux
H.Pylori Infection
Other Gastrointestinal Indications
 Barrett’s esophagus with dysplasia
 Gastric, duodenal and peptic ulcers
 Zollinger-Ellison
 A current list of all funded indications are available at:
http://www.oregon.gov/oha/herc/Pages/PrioritizedList.aspx

Maximum Duration of Coverage
8 weeks
2 weeks
Treatment beyond 8 weeks requires
submission of prior authorization request
annually

Monthly GERD PPI Comparative Treatment Average Aquisition
Costs

$250.00

$250.00
$200.00
$150.00
$100.00
$50.00
$0.00

$55.50
$1.20

$2.40

$6.60

$8.10

Preferred PPIs
for the OHP
FFS program
are
omeprazole
and
pantoprazole

Additional information about this policy is available at: http://www.oregon.gov/oha/HSD/OHP/Pages/PolicyPharmacy.aspx.
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OREGON HEALTH AUTHORITY
DRUG USE REVIEW/PHARMACY AND THERAPEUTICS COMMITTEE
OPERATING PROCEDURES
Updated: November 20176
MISSION:
Evaluate available evidence-based research using a transparent process to inform drug policies that promote safe and effective use of high value
medications for patients served by the Oregon Health Plan (OHP) and other health care programs under the Oregon Health Authority (OHA).

DUTIES:
As defined by Oregon House Bill 2100 the Pharmacy and Therapeutics (P&T) Committee was established to perform functions previously fulfilled by
the Drug Use Review Board and Health Resources Commission. Responsibilities of the P&T committee include:
1. Evaluate evidence-based reviews of prescription drug classes or individual drugs to assist in making recommendations to the OHA for drugs to be
included on the preferred drug list (PDL).
a. The P&T Committee may direct a Subcommittee to prepare these reviews.
2. Advise the OHA on administration of Federally mandated Medicaid retrospective and prospective drug use review (DUR) programs which includes
recommending utilization controls, prior authorization requirements, quantity limits and other conditions for coverage.
3. Recommendations will be based on evaluation of the available evidence regarding safety, efficacy and value of prescription drugs, as well as the
ability of Oregonians to access prescriptions that are appropriate for their clinical conditions.
4. Publish and distribute educational information to prescribers and pharmacists regarding the committee activities and the drug use review programs.
5. Collaborate with the Health Evidence Review Commission (HERC) on topics involving prescription drugs that require further considerations under
the purview of the HERC.

AD-HOC EXPERT INVOLVEMENT:
1. A medical expert may be chosen and appointed by the Director of the OHA to provide clinical or treatment expertise in response to a request by the
P&T Committee or an interested outside party. The ad-hoc expert must be a licensed physician in Oregon who manages patients who would
potentially receive the particular drug(s) and must be approved by the P&T Committee.
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2. If an interested outside party requests that an ad-hoc expert be appointed for a particular drug, this request must be made 90 days before the
scheduled Committee meeting to ensure adequate time for the appointment process.
3. The medical experts shall have full voting rights with respect to the PDL drugs for which they have been selected and appointed including all
utilization controls, prior authorization requirements, review of confidential pricing information or other conditions for the inclusion of a drug on the
PDL. The medical experts may participate but may not vote in any other activities of the committee.
4. P&T staff also may engage relevant health care professionals with clinical specialty to serve as expert reviewers, in addition to the ad-hoc experts, if
needed.

CONDUCT OF MEETINGS:
1. All meetings and notice of meetings will be held in compliance with the Oregon Public Meetings Law.
2. The P&T Committee will elect a Chairperson and Vice Chairperson to conduct the meetings. Elections shall be held the first meeting of the calendar
year.
3. Quorum consists of 6 permanent members of the P&T Committee. Quorum is required for any official vote or action to take place throughout a
meeting.
4. All official actions must be taken by a public vote. Any recommendation from the Committee requires an affirmative vote of a majority of the
Committee members.
5. The committee shall meet in executive session for purposes of reviewing the prescribing or dispensing practices of individual prescribers or
pharmacists; reviewing profiles of individual patients; and reviewing confidential drug pricing information to inform the recommendations regarding
inclusion of drugs on the Practitioner-Managed Prescription Drug Plan (PMPDP) or any preferred drug lists adopted by the OHA.
6. Meetings will be held at least quarterly but the Committee may be asked to convene up to monthly by the call of the OHA Director or a majority of
the members of the Committee. DUR programs will be the focus of the meeting quarterly.
7. Agenda items for which there are no recommended changes based on the clinical evidence may be included in a consent agenda.
a. Items listed under the consent agenda will be approved by a single motion without separate discussion. If separate discussion is desired, that
item will be removed from the consent agenda and placed on the regular business agenda.
a.b. Consent agenda items may include (but are not limited to) meeting minutes, drug class literature scans, and abbreviated drug reviews for
unfunded conditions.
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CONFLICT OF INTEREST POLICY:
The P&T Committee will function in a way that ensures the objectivity and credibility of its recommendations.
4.5.All potential initial committee members, future applicants, and ad-hoc medical experts selected for individual P&T Committee meetings are subject
to the Conflict of Interest disclosure requirements in ORS Chapter 244 and are required to submit a completed disclosure form as part of the
appointment process and must update when necessary.
5.6.All disclosed conflicts will be considered before an offer of appointment is made.
6.7.If any material conflict of interest is not disclosed by a member of the P&T Committee on his or her application or prior to participation in
consideration of an affected drug or drug class or other action of the Committee, that person will not be able to participate in voting decisions of the
affected drug or drug class and may be subject to dismissal.
7.8.Any person providing public testimony will also be required to disclose all conflicts of interest including industry funded research prior to any
testimony pertaining to issues before the P&T Committee.
PUBLIC COMMENT:
1. The P&T Committee meetings will be open to the public
2. The P&T Committee shall provide appropriate opportunity for public testimony at each meeting
a. Testimony can be submitted in writing or provided in-person
b. Maximum of 3 minutes per speaker/institution per agenda item
i. Information that is most helpful to the Committee is evidence-based and comparative research, limited to new information not already
being reviewed by the Committee.
ii. Oral presentation of information from FDA-approved labeling (i.e., Prescribing Information or “package insert”) is not helpful to the
Committee.
c. Written testimony can be submitted by interested parties for the P&T Committee to consider on agenda items. Written testimony that
includes clinical information should be submitted for evaluation by staff at least 2 weeks prior to the scheduled meeting through the public
comment link found on the P&T Committee website:
(http://oregonstate.edu/tools/mailform?to=osupharm.di@oregonstate.edu&recipient=Drug+Use+Research+and+Management).
d. Written documents provided during scheduled public testimony time of P&T Committee meetings will be limited to 2 pages of new
information that was not included in previous reviews. Prescribing Information is not considered new information; only clinically relevant
changes made to Prescribing Information should be submitted. 29

REVIEW STANDARDS AND PREFERRED SOURCES OF EVIDENCE
1. The P&T Committee and department staff will evaluate drug and drug class reviews based on sound evidence-based research and processes widely
accepted by the medical profession. These evidence summaries inform the recommendations for management of the PDL and clinical prior
authorization criteria. These methods support the principles of evidence-based medicine and will continue to evolve to best fit the needs of the
Committee and stay current with best practices.
2. The P&T Committee will rely primarily on high quality systematic reviews and randomized controlled trials in making its evidence summary
recommendations. High quality clinical practice guidelines and relevant clinical trials are also used as supplementary evidence. Poor quality trials are
excluded if high quality systematic reviews, guidelines, or high quality randomized controlled trials are available and the trial offers no additional
value. If there is no evidence available from high quality systematic reviews or relevant randomized clinical trials, evidence from lower quality
studies may be included. Clinical practice guidelines with significant limitations may also be excluded if higher quality guidelines are available. Poor
quality clinical practice guidelines may be included to provide clinical context, but will not used to formulate conclusions or recommendations.
3. The following are preferred sources that provide high quality evidence:
a.
b.
c.
d.
e.
f.
g.
h.
i.

Pacific Northwest Evidence-based Practice Center at Oregon Health & Science University (OHSU)
U.S. Department of Veterans Affairs/Department of Defense
Agency for Healthcare Research and Quality (AHRQ)
Canadian Agency for Drugs and Technologies in Health (CADTH)
The Cochrane Collaboration
National Institute for Clinical Excellence (NICE)
Institute for Clinical and Economic Review (ICER)
BMJ Clinical Evidence
Published systematic reviews from validated Evidence-Based Medicine sources

4. The following types of evidence are preferred and will be considered if they are of high quality:
a.
b.
c.
d.

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

5. The following types of literature are considered unreliable sources of evidence and will rarely be reviewed by the P&T Committee:
a. Observational studies, case reports, case series
b. Unpublished studies (posters, abstracts, presentations, non-peer reviewed articles) that do not include sufficient methodological details for
quality evaluation, with the exception of FDA review documents
c. Individual studies that are poorly conducted, do not appear in peer-reviewed journals, are inferior in design or quality compared to other
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relevant literature, or duplicate information in other materials under
review

d. Studies not designed to investigate clinically relevant outcomes
d.e. Guidelines based largely on expert opinion or developed by authors with significant conflict of interest
6. Final documents as outlined in House Bill 2100 shall be made publicly available at least 30 days prior to review by the P&T Committee and after
considering all written public comments submitted during the draft comment period. Posted documents will include the agenda for the meeting, a list
of drug classes to be considered, and background materials and supporting documentation which have been provided to committee members with
respect to drugs and drug classes that are before the committee for review.
DRUG AND DRUG CLASS REVIEWS:
1. Drug Class Reviews and New Drug Evaluations:
a. The P&T Committee will review drugs and drug classes that have not been previously reviewed for PDL inclusion or for clinical PA
criteria and will be prioritized based on:
i. Potential benefit or risk
ii. Use or potential use in covered population
iii. Potential for inappropriate use
iv. Alternatives available
v. OHP coverage based on opportunities for cost savings, to ensure medically appropriate drug use, or address potential safety risks.
b. The P&T Committee will make a reasonable effort to perform a timely review of new FDA-approved drug products following their
market release, when they are a new molecular entity and are candidates for coverage under the pharmacy benefit.
i. Until new drugs are reviewed by the P&T Committee, drugs meeting the following criteria will be reviewed to ensure they are
used appropriately for an FDA-approved or compendia-supported indication, and that the indication is funded by the OHP:
a. A new drug in a drug class with clinical prior authorization criteria.
b. A new drug used for a non-funded condition on the HERC Prioritized List of Health Services.
a.c. A new drug not in a PDL class with existing PA criteria identified by the reviewing pharmacist during the weekly
claim processing drug file load costing more than $10,000 per claim or $10,000 per month.
b.c. Line Extension and Combination Product Policy
i. Line extensions include new strengths or new formulations of an existing drug.
1. When a new strength or formulation becomes available for a drug previously reviewed for the PDL and has PA criteria and
the new product does not significantly differ from the existing drug based on clinical evaluation, the same utilization
restrictions as the existing drug will apply until the new strength or formulation is presented to the P&T Committee for
review.
2. If a new strength or formulation becomes available for an existing preferred drug and the new product significantly differs
from the existing medication in clinical uses or cost, the drug will not be preferred until the drug is reviewed by the P&T
Committee.
ii. When a new combination product becomes available that is a formulation of one or more drugs that have been reviewed for the
PDL, the product will be designated a non-preferred31drug until the P&T Committee reviews the combination product.

ii.iii. When a product becomes available that is a biosimilar for one or more drugs that have been reviewed for the PDL, where
applicable, the product will be designated a non-preferred drug until the P&T Committee reviews the product. A complete list of
biological products and biosimilar products can be accessed at the FDA’s Purple Book website.
2. Drug Class Literature Scans and Abbreviated Drug Reviews:
a. Literature of drug classes that have previously been reviewed for the PDL will be scanned and evaluated routinely as needed to assess the
need to update drug policies based on clinically relevant information and significant changes in costs published since the last review.
a.b. Abbreviated drug reviews will evaluate drugs for unfunded conditions. Evidence supporting these reports is derived primarily from
information in the product labeling.
HIGH COST MARGINAL BENEFIT THERAPIES POLICY
1. The goal of this policy is to collaborate with and assist the HERC to evaluate available evidence with a transparent process to encourage safe and
financially sustainable policies that maximize access to high value medications for patients served by the OHP.
2. The P&T Committee evaluates drugs for evidence of clinical effectiveness and safety as defined by the P&T Committee Operating Procedures for
PDL decision-making.
3. After the clinical review, cost is considered in the executive session. After the executive session, recommendations to be made to the OHA are
made with a public vote.
4. The P&T Committee may elect to recommend the HERC consider adding drugs that exhibit one or more of the following characteristics to the
Prioritized List of Health Services:
a.
b.
c.
d.
e.
f.

Marginal clinical benefit
No clinically important benefit
Harms that outweigh benefits
Very high cost in which the benefit does not justify the cost
Significantly greater cost compared to alternate therapies when both have similar benefit
Significant budget impact that could affect the overall Prioritized List funding level

QUALITY ASSESSMENT
1. The standard methods used by the DURM faculty to assess quality of evidence incorporated into the evidence summaries for the OHP Pharmacy and
Therapeutics Committee are described in detail in Appendix A-C.
2. The Cochrane Risk of Bias tool (modified) described in Appendix A is used to assess risk of bias (i.e., internal validity) of randomized controlled
trials. Internal validity of clinical trials are graded as poor, fair, or good32quality.

2.3.The AMSTAR measurement tool is used to assess for methodological quality of systematic reviews and is provided in Appendix B. Systematic
reviews, meta-analyses or guidance identified from ‘best sources’ listed in Appendix B undergo methodological rigor and are considered to be high
quality and are not scored for quality using the AMSTAR tool.
3.4.Clinical practice guidelines are considered for inclusion after assessment of methodological quality using the AGREE II global rating scale provided
in Appendix C.
4.5.The Patient, Intervention, Comparator, Outcome, and Setting (PICOS) framework is used to assess applicability, or directness, of randomized
controlled trials to the OHP population. Detailed guidance is provided in Appendix A. Only high quality systematic reviews, randomized controlled
trials, and clinical practice guidelines with applicability to the OHP population, as assessed by the PICOS framework, are included in evidence
summaries.
5.6. Emphasis of the review will be on clinically relevant outcomes. The following clinically relevant outcomes are graded for quality: mortality,
morbidity outcomes, symptom relief, quality of life, functioning (physical, mental, or emotional), early discontinuation due to adverse events, and
severe adverse effects. Surrogate outcomes are considered if directly linked to mortality or a morbiditya clinically relevant outcome. Clinically
meaningful changes in these outcomes are emphasized.
6.7.The overall quality of evidence is graded for clinically relevant outcomes of efficacy and harm using the GRADE methodology listed in Appendix
D. Evaluation of evidence for each outcome of interest is graded as high, moderate, low, or insufficient. Final evidence summary recommendations
account for the availability and quality of evidence for relevant outcomes and perceived clinical impact on the OHP population.
a. Evidence grades are defined as follows:
i. High quality evidence: High confidence that the estimated effects produced in the studies reflect the true effect. Further research is
very unlikely to change the estimated effect.
ii. Moderate quality evidence: Moderate confidence that the estimated effects produced in the studies reflect the true effect. Further
research may change the estimated effect.
iii. Low quality evidence: Limited confidence that the estimated effects produced in the studies reflect the true effect. Further research is
likely to change the estimated effect.
iv. Insufficient evidence: Evidence is not available or too limited to permit any level of confidence in the estimated effect.
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APPENDIX A. Methods to Assess Quality of Studies.
Table 1. Types of Bias: Cochrane Risk of Bias (modified).
Selection Bias

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

Performance Bias

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

Detection Bias

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

Attrition Bias

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

Reporting Bias

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

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)
A bias is a systematic error, or deviation from the truth, in study results. It is not possible to determine the extent biases can affect results of a particular
study, but flaws in study design, conduct and analysis of data are known to lead to bias. Biases vary in magnitude but can underestimate or overestimate the
true effect of the intervention in clinical trials;, therefore, it is important to consider the likely magnitude of bias and direction of effect. For example, if all
methodological limitations of studies were expected to bias the results towards a lack of effect, and the evidence indicates that the intervention is effective,
then it may be concluded that the intervention is effective even in the presence of these potential biases. Assess each domain separately to determine if risk
of each bias is likely LOW, HIGH or UNCLEAR (Table 2). Unclear risk of bias will be interpreted as high risk of bias when quality of evidence is graded
(Appendix D).
The quality of each trial will be graded as good, fair, or poor based on the following thresholds for converting the Cochrane Risk of Bias Tool to AHRQ
Standards. A good quality trial will have low risk of bias for all domains. A fair quality trial will have one domain with high risk of bias or 2 domains with
unclear bias with the assessment that biases are unlikely to influence the outcome and there are no known limitations which could invalidate results. A poor
quality trial will have high risk of bias for one or more domains or have 2 criteria with unknown bias for which there may be important limitations which could
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invalidate the results or likely bias the outcome. Trials of poor quality may be excluded from review if multiple high quality sources of evidence are available
and results offer no additional value.

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

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

Inadequate allocation
concealment

Participants or investigators could not foresee
assignment because:
 Central allocation (telephone, web-based,
pharmacy-controlled)
 Sequentially numbered drug containers of
identical appearance
 Sequentially numbered, opaque, sealed
envelopes
Important prognostic factors similar between
groups at baseline

Unbalanced baseline
characteristics

HIGH
Sequence generated by:
 Odd or even date of birth
 Rule based on date or admission date
 Hospital or clinic number
 Alternating numbers
Participants or investigators could possibly foresee
assignment because:
 Open random allocation
 Envelopes without appropriate safeguards (eg,
unsealed or not opaque)
 Allocation based on date of birth or case record
number
 Alternating allocation
Important prognostic factors are not balanced,
which indicates inadequate sequence generation,
allocation concealment, or failed randomization.

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

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

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

*Statistical tests of baseline imbalance are not
helpful for randomized trials.

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

LOW
 Study participants could not identify study
assignment because blinding of participants
was ensured and unlikely to be broken (ie,
double-dummy design with matching
descriptions)
 Protocol standardized across all sites and
followed consistently

HIGH
 Study participants could possibly identify study
assignment because there was no blinding or
incomplete blinding
 Blinding potentially broken, which likely
influenced effect estimate (eg, differences easily
observed in appearance, taste/smell or adverse
effects between groups)
 Some sites had a different standard of care or
varied from protocol which likely influenced
effect estimate

UNCLEAR
Not described or insufficient information to
permit definitive judgment

LOW
Outcome assessors could not identify study
assignment because:
 Blinding of assessors was ensured and
unlikely broken

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

UNCLEAR
Not described or insufficient information to
permit definitive judgment

DETECTION BIAS
Risk of Bias
Outcome assessors un-blinded
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 No blinding or incomplete blinding, but
effect estimate not likely influenced by lack
of blinding (ie, objective outcomes)

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

Risk of Bias
High attrition or differential

LOW
 No missing data
 Reasons for missing outcome data unlikely
to influence effect estimates

HIGH
 High Drop-out rate or loss to follow-up (eg,
>10% for short-term studies; >20% for longerterm studies)
 Differential drop-out or loss to follow-up >10%
between groups

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

Missing data handled
inappropriately

 Intention-to-treat analysis performed where
appropriate (eg, superiority trials)
 Intention-to-treat and per-protocol analyses
performed and compared where appropriate
(eg, non-inferiority trials)
 Reasons for missing outcome data unlikely to
influence effect estimates
 Appropriate censoring rules applied
depending on nature of study (eg, lastobservation-carried-forward (LOCF) for
curative conditions, or for treatments that
improve a condition over time like acute
pain, infection, etc.)

 As-treated analyses performed with substantial
departure from randomized number
 Per-protocol analyses or modified-intention-totreat with substantial amount of missing data
 Potentially inappropriate imputation of missing
data (eg, LOCF for chronic, deteriorating
conditions like HF, COPD, or cancer, etc.)

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

LOW
 Study protocol is available and was followed
and all pre-specified primary and secondary
outcomes are reported
 Study protocol is not available, but it is clear
that all expected outcomes are reported

HIGH
 Not all pre-specified primary and secondary
outcomes reported
 Primary outcome(s) reported using
measurements, analyses, or subsets of patients
that were not pre-specified (eg, post-hoc analysis;
protocol change without justification)
 Primary outcome(s) not pre-specified (unless
clear justification provided)
 Failure or incomplete reporting of other
outcomes of interest
 Inappropriate over-emphasis of positive
secondary outcomes in study with negative
primary outcome

UNCLEAR
Insufficient information to make
determination

ATTRITION BIAS

REPORTING BIAS
Risk of Bias
Evidence of selective outcome
reporting

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

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

Intervention





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

Comparator









Inadequate dose or frequency schedule of comparator
Use of inferior or substandard comparator relative to alternative comparators that could be used
Short-term or surrogate outcomes assessed
Composite outcomes used that mix outcomes of different significance
Standards of care in study setting differ markedly from clinical practice
Monitoring/visit frequency not feasible for routine use in clinical practice
Level of care from highly trained/proficient practitioners in trial not reflective of typical clinical practice where intervention likely to be used

Outcomes
Setting

Ref. Cochrane Handbook for Systematic Reviews of Interventions, v. 5.1.0 (2011). The Cochrane Collaboration. (http://handbook.cochrane.org)
APPENDIX B. Methods to Assess Methodological Quality of Systematic Reviews.
A measurement tool for the “assessment of multiple systematic reviews” (AMSTAR) was developed and shown to be a validated and reliable measurement
tool to assess the methodological quality of systematic reviews. There are 11 components addressed in the measurement tool below, and each question can
be scored in one of four ways: “Yes”, “No”, “Can’t Answer”, or “Not Applicable”. The AMSTAR is used as a guideline to identify high quality systematic
reviews eligible for inclusion in DURM evidence summaries. High quality systematic reviews do not contain a “fatal flaw” (ie, comprehensive literature
search not performed (#3); characteristics of studies not provided (#6); quality of studies were not assessed or considered when conclusions were formulated
(#7 and #8)). In general, a high quality systematic review will score a “yes” on most components presented in the AMSTAR tool.
Ref. Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMTAR: a measurement tool to assess the methodological quality of systematic reviews.
BMC Medical Research Methodology. 2007;7:10. doi: 10.1186/1471-2288-7-10 .
Systematic reviews or guidance identified from ‘best sources’ undergo methodological rigor considered to be of high quality and are not scored for quality.
‘Best sources’ include, but are not limited to: Drug Effectiveness Review Project (DERP) at the Pacific Northwest Evidence-based Practice Center; Agency
for Healthcare Research and Quality (AHRQ); Cochrane Collaboration; National Institute for Health and Care Excellence (NICE); Institute for Clinical and
Economic Review (ICER); U.S. Department of Veterans Affairs (VA); and Canadian Agency for Drugs and Technologies in Health (CADTH); and BMJ
Clinical Evidence; and the University of York Centre for Reviews and Dissemination.
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AMSTAR Quality Scoring Template
1) Was an ‘a priori’ design provided?
Note: the research question and inclusion criteria should be established before the conduct of the review and should be available.

2) Was there duplicate study selection and data extraction?
Note: there should be at least two independent persons for study selection and data extraction; a consensus process for disagreements is in place; at least one person
checks the other’s work.
3) Was a comprehensive literature search performed?
Note: at least 2 databases (eg, MEDLINE, CINAHL, Scopus) plus one supplementary source (ie, gray literature) are searched. The review must include years and names
databases used. Key words and/or Medical Subject Headings (MeSH) are stated and, if feasible, the search strategy is provided. Current reviews, specialized registers,
or experts in the field of study may also be consulted.
4) Was the status of publication (ie, gray literature) used as an inclusion criterion?
Note: “gray literature” or “unpublished literature” was searched. Dissertations, conference proceedings, and trial registries are all considered “gray literature” for this
purpose. If a database was used that contained both gray literature and published literature, it was specified that gray literature was specifically searched. The authors
should state whether any studies were excluded from the systematic review based on publication status, language, etc.
5) Was a list of studies (included and excluded) provided?
Note: a list of included and excluded studies should be provided or referenced. Alternatively, there is a live electronic link to the list.

6) Were the characteristics of the included studies provided?
Note: in an aggregated form (eg, a table), data from the original studies should be provided on the participants, interventions and outcomes. The ranges of characteristics
in all the studies analyzed (eg, age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other diseases) should be reported.
7) Was the scientific quality of the included studies assessed and documented?
Note: methods of assessment were provided a priori. For example, a quality scoring tool or checklist was used, such as a Jadad scale, risk of bias, sensitivity analysis,
etc., or a description of quality items, with some kind of result for EACH study (“low” or “high” is fine, as long as it is clear which studies scored “low” and which
scored “high”; a summary score/range for all studies is NOT acceptable).
8) Was the scientific quality of the included studies used appropriately in formulating conclusions?
Note: interpretation and analysis of the methodological rigor and quality of the included studies should be clear stated in the conclusions and explicitly stated in
formulating recommendations. For example, “results should be interpreted with caution due to poor quality of included studies” is a reasonable interpretation. Cannot
score “yes” for this question if scored “no” for question #7.
9) Were the methods used to combine the findings of studies appropriate?
Note: for the pooled results, a test should be performed to test for heterogeneity (ie, Chi-squared test, I²). If heterogeneity exists, a random effects model was used, an
explanation for inability to combine study results due to heterogeneity was given, or the clinical appropriateness of combining individual study results was considered
(ie, is it sensible to combine?).
10) Was the likelihood of publication bias assessed?
Note: an assessment of publication bias was made and a graphical aid was provided (eg, funnel plot) and/or statistical tests (eg, Egger regression test) were included.
Alternatively, if few studies were included, the review mentions that publication bias could not be assessed.
11) Was the conflict of interest stated?
Note: potential sources of support should be clearly acknowledged in both the systematic review AND is acknowledged for the included studies.
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□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable
□ Yes
□ No
□ Can’t answer
□ Not applicable

APPENDIX C. Methods to Assess Methodological Quality of Clinical Practice Guidelines.
Clinical practice guidelines are systematically developed statements that assist clinicians in making clinical decisions. However, guidelines can vary
widely in quality and utility. The Appraisal of Guidelines, Research, and Evaluation (AGREE) Instrument (www.agreetrust.org) assesses the
methodologic rigor in which a guideline is developed and used. The AGREE II is an updated instrument that has been validated. It consists of 23
items in 6 domains (scope, stakeholder involvement, rigor of development, clarity, applicability, and editorial independence) to rate (Table 1).
Because it is time-consuming to administer, a consolidated global rating scale (GRS) was developed, and is generally a reasonable alternative to
AGREE II if resources are limited. The AGREE II-GRS instrument consists of only 4 items (Table 2). With both instruments, each item is rated on a
7-point scale, from 0=lowest quality to 7=highest quality. High quality clinical practice guidelines are eligible for inclusion in DURM evidence
summaries. These guidelines will score 6-7 points for each component on rigor of development. In general, a high quality clinical practice guideline
will score 5-7 points on most components presented in the AGREE II and each component of the AGREE II-GRS.
Table 1. AGREE II Instrument.
ITEM
SCOPE AND PURPOSE
1
The overall objective(s) of the guideline is (are)
specifically described.
2
The health question(s) covered by the guideline is
(are) specifically described.
3
The population to whom the guideline is meant to
apply is specifically described.
STAKEHOLDER INVOLVEMENT
4
The guideline development group includes
individuals from all relevant professional groups.
5
The views and preferences of the target population
have been sought.

6

The target users of the guideline are clearly defined.

RIGOR OF DEVELOPMENT
7
Systematic methods were used to search for evidence.

8

The criteria for selecting the evidence are clearly
described.

DESCRIPTION
The overall objective(s) of the guideline should be described in detail and the expected health benefits from the
guideline should be specific to the clinical problem or health topic. [SCORE: ]
A detailed description of the health questions covered by the guideline should be provided, particularly for key
recommendations, although they need not be phrased as questions. [SCORE: ]
A clear description of the population (ie, patients, public, etc.) covered by a guideline should be provided. The age
range, sex, clinical description, and comorbidities may be provided. [SCORE: ]
This may include members of the steering group, the research team involved in selection and review of the
evidence and individuals involved in formulation of the final recommendations. [SCORE: ]
Information about target population experiences and expectations of health care should inform the development of
guidelines. There should be evidence that some process has taken place and that stakeholders’ views have been
considered. For example, the public was formally consulted to determine priority topics, participation of these
stakeholders on the guideline development group, or external review by these stakeholders on draft documents.
Alternatively, information could be obtained from interviews of these stakeholders or from literature reviews of
patient/public values, preferences or experiences. [SCORE: ]
The target users should be clearly defined in the guideline so the reader can immediately determine if the
guideline is relevant to them. For example, the target users for a guideline on low back pain may include general
practitioners, neurologists, orthopedic surgeons, rheumatologists, and physiotherapists. [SCORE: ]
Details of the strategy used to search for evidence should be provided, which include search terms used, sources
consulted, and dates of the literature covered. The search strategy should be as comprehensive as possible and
executed in a manner free from potential biases and sufficiently detailed to be replicated. [SCORE: ]
Criteria for including/excluding evidence identified by the search should be provided. These criteria should be
explicitly described and reasons for including and excluding evidence should be clearly stated. [SCORE: ]
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9

The strengths and limitations of the body of evidence
are clearly described.

10

The methods for formulating the recommendations
are clearly described.

11

The health benefits, adverse effects, and risks have
been considered in formulating the recommendations.
12 There is an explicit link between the
recommendations and the supporting evidence.
13 The guideline has been externally reviewed by
experts prior to its publication.
14 A procedure for updating the guideline is provided.
CLARITY OF PRESENTATION
15 The recommendations are specific and unambiguous.

16

The different options for management of the
condition or health issue are clearly presented.
17 Key recommendations are easily identifiable
APPLICABILITY
18 The guideline describes facilitators and barriers to its
application.
19 The guideline provides advice and/or tools on how
the recommendations can be put into practice.
20

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

21

The guideline presents monitoring and/or auditing
criteria

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

23

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

Statements that highlight the strengths and limitations of the evidence should be provided. This ought to include
explicit descriptions, using informal or formal tools/methods, to assess and describe the risk of bias for individual
studies and/or for specific outcomes and/or explicit commentary of the body of evidence aggregated across all
studies. [SCORE: ]
A description of the methods used to formulate the recommendations and how final decisions were arrived at
should be provided. For example, methods may include a voting system, informal consensus, or formal consensus
techniques (eg, Delphi, Glaser techniques). [SCORE: ]
The guideline should consider both effectiveness/efficacy and safety when recommendations are formulated.
[SCORE: ]
An explicit link between the recommendations and the evidence on which they are based should be included in
the guideline. [SCORE: ]
A guideline should be reviewed externally before it is published. Reviewers should not have been involved in the
guideline development group. Reviewers should include both clinical and methodological experts. [SCORE: ]
A clear statement about the procedure for updating the guideline should be provided. [SCORE: ]
A recommendation should provide a precise description of which option is appropriate in which situation and in
what population. It is important to note that in some instances, evidence is not always clear and there may be
uncertainty about the best practice. In this case, the uncertainty should be stated in the guideline. [SCORE: ]
A guideline that targets the management of a disease should consider the different possible options for screening,
prevention, diagnosis or treatment of the condition it covers. [SCORE: ]
Users should be able to find the most relevant recommendations easily. [SCORE: ]
There may be existing facilitators and barriers that will impact the application of guideline recommendations.
[SCORE:]
For a guideline to be effective, it needs to be disseminated and implemented with additional materials. For
example, these may include: a summary document, a quick reference guide, educational tools, results from a pilot
test, patient leaflets, or computer/online support. [SCORE: ]
The recommendations may require additional resources in order to be applied. For example, there may be a need
for more specialized staff or expensive drug treatment. These may have cost implications on health care budgets.
There should be a discussion in the guideline of the potential impact of the recommendations on resources.
[SCORE: ]
Measuring the application of guideline recommendations can facilitate their ongoing use. This requires clearly
defined criteria that are derived from the key recommendations in the guideline (eg, HbA1c <7%, DBP <95 mm
Hg). [SCORE: ]
Many guidelines are developed with external funding (eg, government, professional associations, charity
organizations, pharmaceutical companies). Support may be in the form of financial contribution for the complete
development, or for parts of it (eg, printing/dissemination of the guideline). There should be an explicit statement
that the views or interests of the funding body have not influenced the final recommendations. [SCORE: ]
There should be an explicit statement that all group members have declared whether they have any competing
interests. [SCORE: ]
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Table 2. AGREE II Global Rating Scale.
1

2
3
4

ITEM
Rate the guideline development
methods. [SCORE: ]

Rate the guideline presentation.
[SCORE: ]
Rate the guideline
recommendations. [SCORE: ]
Rate the completeness of reporting,
editorial independence. [SCORE: ]

DESCRIPTION
 Appropriate stakeholders were involved in the development of the guideline.
 The evidentiary base was developed systematically.
 Recommendations were consistent with the literature. Consideration of alternatives, health benefits, harms, risks, and costs was
made.
 The guideline was well organized.
 The recommendations were easy to find.
 The recommendations are clinically sound.
 The recommendations are appropriate for the intended patients.
 The information is complete to inform decision making.
 The guideline development process is transparent and reproducible.

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

Low

Insufficient

TYPE OF EVIDENCE
 Evidence is based on data derived from multiple randomized controlled trials with homogeneity with regard to the direction of effect between studies
AND
 Evidence is based on multiple, well-done randomized controlled trials that involved large numbers of patients.
 Evidence is based on data derived from randomized controlled trials with some conflicting conclusions with regard to the direction of effect between
studies
OR
 Evidence is based on data derived from randomized controlled trials that involved small numbers of patients but showed homogeneity with regard to the
direction of effect between studies
OR
 Some evidence is based on data derived from randomized controlled trials with significant methodological flaws (eg, bias, attrition, flawed analysis, etc.)
 Most evidence is based on data derived from randomized controlled trials with significant methodological flaws (eg, bias, attrition, flawed analysis, etc.)
OR
 Evidence is based mostly on data derived from non-randomized studies (eg, cohort studies, case-control studies, observational studies) with homogeneity
with regard to the direction of effect between studies
 Evidence is based mostly on data derived from non-randomized studies (eg, cohort studies, case-control studies, observational studies) with some
conflicting conclusions with regard to direction of effect between studies
OR
 Evidence is based on data derived from expert opinion/panel consensus, case reports or case series
OR
 Evidence is not available

New Drug Evaluations cannot depend on evidence from systematic reviews and clinical practice guidelines. A body of evidence that solely consists
of one or more clinical trials is initially assigned 4 points. For every relevant limitation, points are deducted; but points are added for consistently
large effect sizes between studies or for a consistent dose-response observed in the studies (Table 2). The quality of evidence is subsequently graded
as shown:
QUALITY OF EVIDENCE GRADES:
= HIGH
 ≥4 points
= MODERATE
 3 points
= LOW
 2 points
= INSUFFICIENT
 ≤1 point
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Table 2. Domains to Grade Evidence for Benefit and Harm Outcomes from Clinical Trials: Cochrane Evidence Grades (modified).
DOMAIN
Risk of Bias
(internal validity)

Indirectness
(applicability)

Inconsistency

Imprecision

Publication Bias

DESCRIPTION

SCORE DEMOTION/PROMOTION (start with 4 points)

Risk of bias is the likelihood to which the included studies for a given
comparison and outcome has an inadequate protection against bias that affects
the internal validity of the study.
 Did any studies have important limitations that degrade your confidence in
estimates of effectiveness or safety?
Directness (applicability) relates to evidence that adequately compares 2 or
more reasonable interventions that can be directly linked to a clinically relevant
outcome in a population of interest.
 Do studies directly compare interventions of interest in populations of
interest using outcomes of interest (use of clinically relevant outcomes)?
Inconsistency (heterogeneity) is the degree to which reported effect sizes from
included studies appear to differ in direction of effect. Effect sizes have the
same sign (ie, are on the same side of ‘‘no effect’’) and the range of effect sizes
is narrow.
 Did trials have similar or widely varying results? Can heterogeneity be
explained by differences in trial design and execution?





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



Direct: clinically relevant outcomes of important comparisons in
relevant populations studied: (0)
Indirect: important comparisons missing; surrogate outcome(s)
used; or population not relevant: (-1)

Imprecision is the degree of uncertainty surrounding an effect estimate with
respect to a given outcome (ie, the confidence interval for each outcome is too
wide to rule out no effect).
 Are confidence intervals for treatment effect sufficiently narrow to rule out
no effect?
Publication bias is the degree in which completed trials are not published or
represented. Unpublished studies may have negative outcomes that would
otherwise change our confidence in the body of evidence for a particular
comparison and outcome.
 Is there evidence that important trials are not represented?















Large magnitude of effect consistent between studies: (+1)
Dose-response observed: (+1)
Small magnitude of effect consistent between studies: (0)
1 study with large magnitude of effect: (0)
1 study with small magnitude of effect: (-1)
Inconsistent direction of effect across studies that cannot be
explained: (-1)
Precise: all studies have 95% confidence intervals that rule out no
effect: (0)
Imprecise: ≥1 study demonstrated 95% confidence interval fails
to rule out no effect: (-1)
No publication bias: all important trials published or represented:
(0)
Serious publication bias: ≥1 important trial(s) completed but not
published: (-1)

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



Restrict coverage of selected new drugs until the Oregon Pharmacy & Therapeutics Committee
can review the drug for appropriate coverage.

Length of Authorization:



Up to 6 months

Requires PA:





A new drug, identified by the reviewing pharmacist during the weekly claim processing drug file
load, in a class where existing prior authorization policies exist.
A new drugor that is used for a non-funded condition on the Oregon Health Plan (OHP) List of
prioritized services.
A new drug, identified by the reviewing pharmacist during the weekly claim processing drug file
load, which is not in a PDL class with existing prior authorization criteria, costing more than
$10,000 per claim or $10,000 per month.
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code

2. Is the medication FDA-approved for the
requested indication?

Yes: Go to #3

No: Pass to RPh.
Deny; medical
appropriateness.

3. Is the drug being used to treat an OHPfunded condition AND is the requested
treatment funded by the OHP for that
condition?

Yes: Go to #34

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

Yes: Approve for up to
6 months or length of
treatment (whichever is
less).

No: Go to #5

Note: Treatments referenced on an
unfunded line of the prioritized list are not
funded by the OHP.
4. Does the requested therapy have an
orphan drug designation and is this the
only FDA-approved therapy for the funded
condition?

2.5. Pass to RPh. The prescriber must provide documentation that alternative drugs approved by
the FDA for the funded condition are not appropriate due to history of therapeutic failure, an
adverse event, or a contraindication. alternative drugs approved by FDA for the funded
condition. Otherwise, the prescriber must provide medical literature supporting use for the
funded condition. RPh may use clinical judgement to approve drug for up to 6 months or deny
request based on documentation provided by prescriber.
P&T / DUR Review:
Implementation:

11/17 (SS); 11/15 (AG); 12/09
TBD; 1/1/16; 1/1/10
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Drugs for Duchenne Muscular Dystrophy
Goal(s):
 Encourage use of corticosteroids which have demonstrated long-term efficacy
 Restrict use of eteplirsen and deflazacort to patients with Duchenne Muscular Dystrophy and limit
use of deflazacort to patients with contraindications or serious intolerance to other oral
corticosteroids
Length of Authorization:
 6 months
Requires PA:
 Eteplirsen (billed as a pharmacy or physician administered claim)
 Deflazacort
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the diagnosis funded by OHP?Is the
drug being used to treat an OHP-funded
condition AND is the requested treatment
funded by the OHP for that condition?

Yes: Go to #3

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

Yes: Go to #4

No: Pass to RPh.
Deny; medical
appropriateness.

Note: Treatments referenced on an
unfunded line of the prioritized list are not
funded by the OHP.
2.3. Is the request for treatment of
Duchenne Muscular Dystrophy?

Note: Eteplirsen and
deflazacort are not
indicated for other
forms of muscular
dystrophy or other
diagnoses.
3.4. Is the request for continuation of
eteplirsen treatment?

Yes: Go to Renewal
Criteria

No: Go to #5

4.5.

Is the request for deflazacort?

Yes: Go to #6

No: Go to #8

5.6.

Is the patient ≥ 5 years of age?

Yes: Go to #7

No: Pass to RPh.
Deny; medical
appropriateness.
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Approval Criteria
6.7. Does the patient have a documented
contraindication or intolerance to oral
prednisone that is not expected to
crossover to deflazacort?

Yes: Approve for up to
12 months.
Document
contraindication or
intolerance reaction.

No: Pass to RPh.
Deny; medical
appropriateness.
Recommend trial of
another oral
corticosteroid.

7.8. Does the patient have a diagnosis of
Duchenne Muscular Dystrophy with one of
the following genetic mutations amenable
to exon 51 skipping:
 Deletion of exons 45 to 50
 Deletion of exons 48 to 50
 Deletion of exons 49 and 50
 Deletion of exon 50 OR
 Deletion of exon 52?

Yes: Go to #9

8.9. Has the patient been on a stable dose
of corticosteroid for at least 6 months?

Yes: Go to #10

No: Pass to RPh.
Deny; medical
appropriateness.

9.10. Has baseline functional assessment
been evaluated using a validated tool such
as the 6-minute walk test or North Star
Ambulatory Assessment?

Yes: Document
baseline functional
assessment and
approve for up to 6
months

No: Pass to RPh.
Deny; medical
appropriateness.

Yes: Approve for up to
6 months

No: Pass to RPh,
Deny; medical
appropriateness.

Document genetic
testing.

No: Pass to RPh,
Deny; medical
appropriateness.

Renewal Criteria
1. Has the patient’s baseline functional status
been maintained at or above baseline level
or not declined more than expected given
the natural disease progression?

P&T/DUR Review:
Implementation:

Document functional
status.

11/17; 07/17 (SS)
1/1/18; 9/1/17
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Antiemetics
Goal(s):
 Promote use of preferred antiemetics.
 Restrict use of costly antiemetics agents for OHP-funded conditions appropriate indications.
 Restrict inappropriate chronic use.
 For patients receiving chemotherapy or radiation, approve a quantity sufficient for 3 days beyond
the duration of treatment.
Length of Authorization:
 Up to 6 months, or variable depending on chemotherapy
Requires PA:
 Non-preferred drugs will be subject to PA criteria
 Preferred drugs when quantity limit exceeded (Table 1)
Table 1. Quantity Limits for Antiemetic Drugs.
Drug

Trade Name

Dose Limits

5-HT3 Receptor Antagonists
Ondansetron
Dolasetron
Granisetron

Zofran, Zuplenz, generic formulations
12 doses/ 7 days
Anzemet
1 dose/ 7 days
Sancuso transdermal
1 patch / 7 days
Generic oral
1 dose/ 7 days
Substance P/neurokinin 1 (NK1) Receptor Antagonists
Aprepitant
Emend
3 doses/ 7 days
Rolapitant
Varubi
1 dose/ 7 days
Substance P/neurokinin 1 (NK1) Receptor Antagonists and 5-HT3 Receptor Antagonists Combinations
Netupitant/palonosetron
Akynzeo
1 dose/ 7 days
Cannabinoid Receptor Agonist
Dronabinol
Marinol
2.5 mg and 5 mg = 3
doses/day
10 mg = 2 doses/day

Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What is the diagnosis being
treated?

Record ICD10 Code.

Is the diagnosis funded by OHP?

Yes: Go to #3

Is the requested drug preferred?

Yes: Go to #5
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No: Pass to RPh. Deny;
not funded by the OHP
No: Go to #4

2. Will the prescriber consider a
change to the preferred product?
NoteMessage:
 Preferred products do not
require a PA unless they exceed
dose limits in Table 1.
 Preferred products are
evidence-based reviewed for
comparative effectiveness and
safety by the Pharmacy and
Therapeutics (P&T) Committee.

Yes: Inform prescriber of
covered alternatives in
class. and dose limits. If
dose exceeds limits, go to
#5.

No: Go to #35

3. Is the request for
doxylamine/pyridoxine (Diclegis® or
Bonjesta) for pregnancy-related
nausea or vomiting?

Yes: Go to #46

No: Go to #57

4. Has the patient failed a trial of
pyridoxine?
NoteMessage:
 Preferred pyridoxine vitamin B
products do not require a PA.
 and Preferred products are
evidence-based reviewed for
comparative effectiveness and
safety by the Pharmacy and
Therapeutics (P&T) Committee.
5. Is the request for dronabinol
(Marinol®)?
6. Does the patient have anorexia
associated with HIV/AIDS?

Yes: Approve for up to 3
months

No: Pass to RPh; deny
and recommend a trial of
pyridoxine.

Yes: Go to #68

No: Go to #79

7. Does the patient have a cancer
diagnosis AND receiving
chemotherapy or radiation?

8. Does patient have refractory
nausea/vomiting that has resulted
in hospitalizations or ED visits in
the past 6 months?
9. Has the patient tried and failed, or
have contraindications, to at least 2
preferred antiemetics?

Yes: Approve for up to 6
No: Go to #79
months.* Apply quantity limit
for drugs listed in Table 1.
Yes: Approve for up to 6
No: Go to #810
months. Approve for 3 days
beyond length of
chemotherapy regimen or
radiation (not subject to
quantity limits)
Yes: Approve for up to 6
No: Go to #911
months.* (not subject to
quantity limits)
Yes: Approve for up to 6
No: Pass to RPh. Deny;
months.* Apply quantity limit medical appropriateness.
for drugs listed in Table 1.
Must trial at least 2
preferred antiemetics
48

* If the request is for dronabinol (Marinol®) do not exceed 3 doses/day for 2.5 mg and 5 mg
strengths and 2 doses/day for the 10 mg strength.
P&T/DUR Review:
Implementation:

7/17 (KS); 1/17 (DM); 1/16; 11/14; 9/09; 2/06; 2/04; 11/03; 9/03; 5/03; 2/03
TBD; 4/1/17; 2/12/16; 1/1/15; 1/1/14; 1/1/10; 7/1/06; 3/20/06; 6/30/04; 3/1/04; 6/19/03; 4/1/03
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Drug Use Evaluation: Low Dose Quetiapine
Research Questions:
 Does the current safety edit appropriately prevent prescribing in at risk populations (very old or very young) for off-label uses?
Conclusions:
 The majority of low-dose quetiapine claims (85%, n=3482) were for adult patients 18-59 years of age. There were 324 patients (7.9%) with claims for
low-dose quetiapine who were less than 18 years of age and 292 patients (7.1%) over 60 years of age with low-dose quetiapine claims.
 Eighty-five percent of patients who met criteria for the safety edit had a paid claim for low-dose quetiapine within 90 days. Fifteen percent of patients
(n=621) had an initial denied claim without subsequent follow-up.
 The majority of patients without a paid low-dose quetiapine claim had denied claims with a daily dose less than 50 mg (68%) or did not have an FDAindicated diagnosis (65%).
Recommendations:
 Recommend modification of safety edit to apply to only patients with a daily dose less than 50 mg (see Appendix 1).
Background:
Quetiapine is a second generation antipsychotic which is been approved by the Food and Drug Administration (FDA) for bipolar disorder, schizophrenia and as
adjunct treatment for depression.1 Doses for these conditions typically range from 300 mg to 800 mg daily. Low-dose quetiapine (<150 mg) may be used offlabel for a variety of conditions including insomnia, anxiety, obsessive compulsive disorder and dementia.1 However, quetiapine has been associated with
significant safety concerns including increased mortality in elderly patients with dementia-related psychosis and suicidal thoughts and behaviors in children and
adolescents.1
A drug use evaluation in 2010 demonstrated that a significant proportion of the Oregon Health Plan (OHP) population (~56%) had claims for low-dose quetiapine
without an FDA approved diagnosis.2 In January 2011, a safety edit for any claims less than 150 mg was implemented to discourage off-label use.2 Patients with
diagnoses of schizophrenia, bipolar disorder, history for use for a second generation antipsychotic, or prescriptions written by a mental health specialist could be
automatically approved. In the past few years, the majority of requests submitted for low-dose quetiapine have been subsequently approved. This brief drug use
evaluation reassesses need for the low-dose quetiapine safety edit and explores how criteria can be modified to more appropriately target at risk populations.
Methods:
The patient population included current Medicaid patients with a fee for service (FFS) claim for quetiapine in one year period from 7/1/2016 to 06/30/2017. The
index event was defined as the first paid or denied claim for quetiapine in the reporting period prescribed at a daily dose of 150 mg or less. Patients were
stratified by age, quetiapine dose, and diagnosis. Patients with diagnoses for schizophrenia, bipolar disorders, and major depressive disorder within the last year
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were identified based on ICD-10 diagnosis codes (Appendix 2). Denied claim were defined as claims with Explanation of Benefit (EOB) codes of 1056 “PA
required”, 4506 “non-preferred drug”, 0030 “Quantity per day limit exceeded” or 0148 “Quantity dispensed exceed max allowed” without any of the following
EOB codes: 0154 “Bill part D plan”, 1109 “drug covered by Medicare Part D”, 0003 “recipient not eligible”, 91 “non-covered service”, 1048 “prescribing provider
not on file. Patients with claims for concurrent antidepressants, mood stabilizers (lithium or divalproex), or history of claims for other second generation
antipsychotics were also identified. Patients were excluded if they had Medicare part D coverage or had Medicaid eligibility for less than 75% of time in the year
prior to the index event.
Results:
Results for patients with paid and denied claims are reported in Table 1. Over the course of the year, approximately 4100 patients had claims for low-dose
quetiapine. The majority of these claims (85%, n=3482) were for patients 18-59 years of age. Eighty-five percent of patients who met criteria for the safety edit
had a paid claim within 90 days. Only 1 patient had a request which was submitted and denied, but 15% of patients (n=621) had an initial denied claim without
subsequent follow-up. Of these patients without follow-up, the majority were for a daily dose of 50 mg or less (68% of patients) or for patients without an FDA
indicated diagnosis (65% of patients). Because data are based on a retrospective analysis of claims history, diagnoses may not accurately reflect true patient
diagnoses or correlate with actual medication adherence. Of the patients with no subsequent claim within 90 days, 45 patients (7%) had other insurance on file,
which may explain the lack of follow-up for these particular patients.

Total
Age
0-9
10-17
18-59
≥60
Dose
≤50 mg/day
51-100 mg/day
101-150 mg/day
Diagnoses
Schizophrenia
Bipolar Disorder
MDD diagnoses AND a claim for an antidepressant within
45 days before the index event
Pts with a claim for lithium or divalproex (HSNs 001669,
001670, or 001884) within 45 days before the index event
Pts with a claim for a second generation antipsychotic the
6 months prior to the index event

Claim initially
paid OR paid
within 1 day of
denial
N
%
2,777 68%

Claim paid
within 2-30
days of the
initial denial
N
%
548 13%

Claim paid
within 31-90
days of the
initial denial
N
%
151 4%

31
207
2,344
195

70%
74%
67%
67%

5
35
475
33

11%
13%
14%
11%

3
11
135
2

7%
4%
4%
1%

971
1,056
750

54%
73%
87%

322
158
68

18%
11%
8%

82
52
17

5%
4%
2%

189
830
993

88%
79%
73%

13
111
192

6%
11%
14%

4
30
52

302

78%

47

12%

2,702

99%

18

1%

51

Request
submitted
and denied
N
1

%
0%

No request submitted
AND no paid claim
within 90 days of the
initial denial*
N
%
621
15%

Total

N
4,098

5
27
527
62

11%
10%
15%
21%

44
280
3,482
292

422
171
28

23%
12%
3%

1,797
1,438
863

2%
3%
4%

9
84
130

4%
8%
10%

215
1,055
1,367

10

3%

29

7%

388

4

0%

7

0%

2,731

1

0%

1

0%

None of the above
37
5%
240 32%
*Patients are only included in this category if they had continuous enrollment 90 days post index event.

69

9%

1

0%

403

54%

750

Table 1. Status for patients with an index event in the last year. Diagnoses are not mutually exclusive.
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1.
Micromedex Healthcare Series [internet database]. Greenwood Village, CO: Truven Health Analytics, Inc. Updated periodically. Accessed October 23,
2017.
2.
Meeker A. Oregon Medicaid FFS Drug Class List. Policy Evaluation: Low Dose Quetiapine Safety Edit. September 2015;
http://www.orpdl.org/durm/meetings/meetingdocs/2015_09_24/archives/2015_09_24_LowDoseQuetiapinePolicyEvaluationARCHIVED.pdf. Accessed
October 23, 2017.
Appendix 1. Proposed Safety Edit

Low Dose Quetiapine
Goal(s):




To promote and ensure use of quetiapine that is supported by the medical literature.
To discourage off-label use for insomnia.
Promote the use of non-pharmacologic alternatives for chronic insomnia.

Initiative:
 Low dose quetiapine (Seroquel® and Seroquel XR®)
Length of Authorization:
 Up to 12 months (criteria-specific)
Requires PA:



Quetiapine (HSN = 14015) doses <150 mg/day
Auto PA approvals for :
o Patients with a claim for a second generation antipsychotic in the last 6 months
o Patients with prior claims evidence of schizophrenia or bipolar disorder
o Prescriptions identified as being written by a mental health provider

Covered Alternatives:
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Preferred alternatives listed at www.orpdl.org/drugs/
Zolpidem and benzodiazepine sedatives areis available for short-term use (15 doses/30 days) without PA.

Table 1. Adult (age ≥18 years) FDA-approved Indications for Quetiapine
Bipolar Disorder
Major Depressive
Disorder
Schizophrenia
Bipolar Mania
Bipolar Depression

F3010; F302; F3160-F3164; F3177-3178; F319
F314-315; F322-323; F329; F332-333; F339;
F3130
F205; F209; F2081; F2089
F3010; F339; F3110-F3113; F312
F3130

For Seroquel XR® only, Adjunctive therapy with
antidepressants for Major Depressive Disorder

Table 2. Pediatric FDA-approved indications
Schizophrenia
Bipolar Mania

Adolescents (13-17 years)
Children and Adolescents
(10 to 17 years)

Monotherapy

Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code. Do not proceed and deny if diagnosis is not listed in
Table 1 or Table 2 above (medical appropriateness)

2. Is the prescription for quetiapine less than 150 mg/day? (verify
days’ supply is accurate)

Yes: Go to #3

No: Trouble-shoot claim
processing with the pharmacy.

3. Is planned duration of therapy longer than 90 days?

Yes: Go to #4

No: Approve for titration up to
maintenance dose (60 days).
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Approval Criteria
4. Is reason for dose <150 mg/day due to any of the following:
 low dose needed due to debilitation from a medical
condition or age;
 unable to tolerate higher doses;
 stable on current dose; or
 impaired drug clearance?
 any diagnosis in table 1 or 2 above?

P&T/DUR Review:

9/15 (KK); 9/10; 5/10

Implementation:

10/15; 1/1/11

Yes: Approve for up to 12 months

Note: may approve up to 6 months
to allow taper.

Appendix 2. Quetiapine GSN codes and diagnosis codes
GSN
034187
034188
034189
047198
060292
060293
062748
062749
062750
063240
064725
074076

Generic
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE
QUETIAPINE FUMARATE

Condition
Schizophrenia
Bipolar Disorders
MDD

No: Pass to RPh. Deny for
medical appropriateness.

ICD-10 Diagnosis Code
F205; F209; F2081; F2089
F3010; F302; F3160-F3164; F3177-3178; F319; F3110-F3113; F312; F3130
F314-315; F322-323; F329; F332-333; F339
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Drug Use Evaluation: Use of Antipsychotics in Children
Research Questions:
1) How frequently are antipsychotics prescribed to antipsychotic-naïve children with FDA-approved or guideline endorsed indications?
2) What is the duration of therapy for newly started antipsychotics in children?
3) Which prescriber types and specialties are associated with new-start antipsychotics in children?
Conclusions:
1) Since 2009, gross and per member per month rates of newly started antipsychotics in children have been steadily declining. However, it is unclear from
these data if the decline corresponds to changes in the target patient population, implemented initiatives, or provider preferences.
2) FDA-approved antipsychotic indications were infrequently found in children receiving their first antipsychotic (autism spectrum disorders (16%), bipolar
disorder (4%) and schizophrenia (4%)).
a) Initiation of antipsychotic therapy in children is most commonly associated with Affective Disorders (excluding Bipolar disorder), AttentionDeficit/Hyperactivity Disorder (ADHD), Adjustment Disorder and Acute Stress Reactions.
b) In children 0-5 years of age, initiation of antipsychotic therapy is most commonly associated with ADHD, Developmental Disorders and Disruptive
Behavior Disorders.
3) The most common duration of therapy was categorized as short-term (43%).
a) Duration of therapy did not appear to be associated with identified indications or prescriber specialties.
b) There were 275 children under the age of 10 years who received either intermittent or long-term therapy.
4) Antipsychotics were initiated most commonly by mental health specialists (57%).
a) 18% of new starts were prescribed by providers specializing in pediatrics.
b) 7% of new starts were prescribed by providers specializing in family medicine.
c) A minority of providers (5.5%) accounted for 34% of newly started antipsychotics.
Recommendations:
1) Develop a RetroDUR program which provides new start patients access to care coordination and referral for expert consultation. Profiles of patients who
are less than 10 years of age and prescribed long-term therapy will be referred for expert review. Experts can then coordinate with prescribing providers
in order to improve patient care.
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Background
Since the 1990s, several studies have noted an increased trend in use of antipsychotic medications in children and adolescents.1-3 For example in the Texas
Medicaid population, the number of prescriptions for children and adolescents increased 494% between 1996 and 2000 for second generation antipsychotics.1
Similarly in the Tennessee Medicaid population, from 1996 to 2001 new users of atypical antipsychotics increased from 6.8% to 95.9%.4 Utilization which
paralleled state Medicaid trends was also observed in a national study completed in 2006.5 Other studies noted that, in the absence of any comorbid psychiatric
diagnosis, ADHD-diagnosed foster care children had more than 3-fold greater adjusted odds of atypical antipsychotic use than did children enrolled in incomeeligible Medicaid categories.6 Nearly one-third of such ADHD-diagnosed foster care children received atypical antipsychotics regardless of age group, with annual
duration of use more than 250 days in children ages 2 to 12 years.6
These trends are particularly concerning due to the lack of good quality evidence addressing the safety and efficacy of antipsychotics in children. Initiation of
antipsychotic therapy in children is most commonly associated with Affective Disorders (excluding Bipolar Disorder), Attention-Deficit/Hyperactivity Disorder
(ADHD), Adjustment Disorder and Acute Stress Reactions. Adjustment Disorder is defined as an emotional or behavioral reaction to a stressful event or change in
a child’s life.7 Acute Stress Reactions occur when a child has a very strong reaction to a life changing event such as death or illness in their family, a serious injury,
or a natural disaster. An AHRQ systematic review of antipsychotics in children found mixed strength evidence for the use of antipsychotics in this population.8 In
patients with ADHD and Disruptive Behavior Disorder, Bipolar Disorder, and Schizophrenia, there was moderate strength of evidence for the improvement of
clinical global impression (CGI) scores with the use of second generation antipsychotics over placebo. 8 Similar improvements in behavioral symptoms were
noted for children with ADHD and Disruptive Behavior Disorder and for improvements in tics associated with Tourette Syndrome with antipsychotics compared
to placebo. 8 Outside of these outcomes, evidence was of low or insufficient quality for treatment of other conditions, for children under 6 years of age for any
indication, and for combination treatment with multiple antipsychotics.8 Guidelines from the American Academy of Child and Adolescent Psychiatry (AACAP) for
the use of psychotropic medication in children, calls for “a marked amount of caution” when considering treatment with antipsychotics.9 Due to the lack of longterm safety and efficacy data, guidelines recommend that long-term therapy should be reassessed based on patient needs and changing environments and not
be assumed as the appropriate course of action. Similar recommendations were echoed by a U.S. Department of Health and Human Services report in 2015. The
report raised concerns regarding the quality of care for Medicaid-enrolled children on psychotropic and antipsychotic medications.10 Sixty-seven percent of
Medicaid claims reviewed revealed quality issues including: Medication Taken Too Long (34%), Wrong Treatment (41%), and Poor Monitoring (53%).10
Due to the rapid increase in use and the lack of high quality data supporting efficacy of these medication, particularly for Medicaid children within the foster care
system, the Centers for Medicare and Medicaid Services (CMS) recommended State Medicaid programs monitor and oversee use of psychotropic medications
for in children in foster care. In 2010, Oregon statutes were amended to insure children in foster care are appropriately assessed and any mental health
disorders are diagnosed early.11 An assessment by a qualified mental health professional, except in emergency situations, is required prior to prescribing a
psychotropic for a foster child under 6 years of age; any foster child receiving an antipsychotic; and any foster child prescribed 3 or more psychotropics.
Psychotropic medications included under this policy are listed in Appendix 2. Annual medication reviews are also required for these foster children.12 Currently,
the Drug Use Research and Management (DURM) program at the Oregon State University College of Pharmacy assists the Child Welfare program to identify and
evaluate individual patient cases for children in the foster care system. Profiles for children who may benefit from additional care coordination are forwarded to
advocates in the foster care system who then work with prescribers and psychiatric consultants at the Oregon Psychiatric Access Line about Kids (OPAL-K) to
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improve therapy for the children. OPAL-K is an organization at Oregon Health and Science University which provides physician to physician, patient-specific
consultation service for primary care providers in Oregon.
Additional policies which have been adopted by the Oregon Drug Use Review / Pharmacy & Therapeutics (P&T) committee have included initiatives to promote
annual metabolic monitoring for patient receiving antipsychotics and interventions to review the most complex regimens (5 or more concurrent psychotropics, 2
or more concurrent antipsychotics, and psychotropic use in children under 6 years of age). Since 2009, gross and per member per month rates of newly started
antipsychotics in children have been steadily declining (Figures 1 and 2). However, it is unclear from these data if the decline corresponds to changes in the
target patient population, implemented initiatives, or provider preferences. Since the start of these initiatives, there has been a 5% decrease (from 28% to 23%)
in the prevalence of antipsychotics in children receiving at least one psychotropic.13-16 This decrease was likely because of Medicaid expansion in January 2014
and not due to the quality improvement initiatives. Similarly, in a recent review of the policy to improve metabolic monitoring, annual rate of metabolic
monitoring had only improved by 4.2%.
This report will attempt to gather information concerning when antipsychotics are used in children, for how long, and from which provider types in order to
inform policy recommendations.
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Figure 1. New start antipsychotic rate in children in the Oregon Medicaid program 2002-2015
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Key: PMPM = Per Member Per Month. Denominator = All eligible children in Oregon Medicaid under 18 years old. Numerator = All eligible children in Oregon Medicaid under 18 years old with a
newly started antipsychotic
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Figure 2. Prevalence of antipsychotic use in children in the Oregon Medicaid program 2002-2015
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Key: PMPM = Per Member Per Month. Denominator = All eligible children in Oregon Medicaid under 18 years old. Numerator = All eligible children in Oregon Medicaid under 18 years old with any
prescription for an antipsychotic
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Methods:
An observational longitudinal cohort design was used to identify patients starting antipsychotic medications. The cohort was defined as Medicaid members less
than 18 years of age with an index event from 1/1/2014-12/31/2014. The index event (IE) was defined as the first paid FFS pharmacy claim for any drug listed in
Table A1 (see Appendix 1) without a paid pharmacy claim 120 days prior to the paid date.
Patients were excluded if they had Medicare Part D coverage (benefit packages BMM, BMD, MND or MED). Patients were excluded if they had less than 75%
days of Oregon Medicaid eligibility from 90 days prior to the index date to 365 days after the index date to ensure the most complete data possible.
Duration of therapy was assessed using the proportion of days covered (PDC).11,17 The PDC is the number of days covered by at least one antipsychotic
medication prescription, divided by the number of days in the evaluation period. PDC differs from medication possession ratio (MPR) in several ways, the most
salient difference being MPR uses the first and last prescription date, whereas the PDC use the first prescription date and the end date of the evaluation period.
MPR may overestimate adherence rates for patients who discontinue medications. Short-term therapy was defined as a PDC of 33% (i.e. 120-day supply) or less
for the 365 days following the IE. Long-term therapy was defined as a PDC exceeding 80%. Intermittent therapy was defined as a PDC greater than 33% and less
than 80%. Intermittent therapy represents either continuous prescribed therapy with low adherence or high adherence to moderate duration therapy.
Indications for the use of antipsychotics were determined using International Classification of Disease (ICD) codes from 12 months prior to the IE and 90 days
after the IE. A list of all ICD codes and categorizations (e.g. Developmental Disorders, Adjustment and Acute Reactions, etc.) appears in Table A2. Baseline
characteristics of age, gender, foster care status and ethnicity were assessed at the IE. Prescriber specialties were assessed using the National Provider Identifier
(NPI) number associated with the IE and the associated taxonomy.
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Results:
Baseline demographics appear in Table 1. The majority (74%) of antipsychotics initiated in children were in children 10 years of age and older.
Associated diagnosis data are summarized in Tables 2 and 3. Table 2 lists psychiatric diagnoses found in patients receiving newly started antipsychotics. The
most commonly found psychiatric disorders were Affective Disorders (excluding Bipolar) (59%), ADHD (49%), and Adjustment and Acute Reactions (43%). Table 3
shows diagnosis history by age group. Antipsychotic initiation in the presence of ADHD (62%), Disruptive Behavioral Disorders (57%) or Developmental Disorders
(54%) were the most common indications found in children 0-5 years of age. The presence of ADHD and Adjustment and Acute Reactions were common in all
age groups and were the most common diagnoses for children 6-9 years of age. Affective Disorders (excluding Bipolar) were the most common diagnoses
identified in children 10-17 years of age (68%). Schizophrenia and bipolar disorder were the least frequently identified disorders in all age groups.
Duration of therapy data are described in Tables 4 and 5. Table 4 indicates antipsychotics were most commonly used for short-term treatment (42%) with an
average of 57 days covered in the 365 days following the IE. Table 5 illustrates that duration of therapy varied somewhat by indication with short-term therapy
the most common (mean 42%, range 30-55%), followed by intermittent therapy (mean 32%, range 27-38%) and long-term therapy (mean 26%, range 14-41%).
There were 275 children under the age of 10 years who received either intermittent or long-term therapy.
The most common specialties for prescribers of the first antipsychotic were Child and Adolescent Psychiatrists (26%), followed by Mental Health Nurse
Practitioners (17%) and Pediatric Physicians (14%) (Table 6). The average number of prescribed first antipsychotic per prescriber was skewed due to several
outlier providers. A de-identified list of prescribers initiating antipsychotics in 10 or more children during the evaluation period is listed in Table 7. The 24
prescribers (5.5%) listed account for 406 new antipsychotic starts (34%). Top prescribers initiated long-term therapy with the slightly greater frequency vs. nontop prescribers (29% vs. 25%). Top prescribers initiated intermitted therapy at a similar rate to non-top prescribers (31% vs. 32%). A greater proportion of
children were 6-9 years old when antipsychotics were initiated by top prescribers vs. non-top prescribers (76% vs 70%).
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Table 1. Demographics

Subgroups
Age
0-5
6-9
10-17
Ethnicity
Non-White
White
Foster Care Status
Foster Care
Non-Foster Care
Gender
F
M

n (1193)
#
%
63
249
881

5%
21%
74%

464
729

39%
61%

94
1099

8%
92%

480
713

40%
60%

Table 2. New start antipsychotics in children by diagnosis

#
Affective Disorders, Excluding Bipolar
ADHD
Adjustment and Acute Reactions
Other Psychotic Disorders
PTSD
Disruptive Behavior Disorders
Other Mental Health Diagnosis
Developmental Disorders
Autism Spectrum Disorders
Sleep Disorders
Personality Disorders
Schizophrenia
No Diagnosis Found
Bipolar
Grand Total

698
584
509
490
310
310
291
230
193
108
60
42
42
33
1193

%
59%
49%
43%
41%
26%
26%
24%
19%
16%
9%
5%
4%
4%
3%
100%
62

Table 3. Indications and age groups
0-5
#
Affective Disorders, Excluding Bipolar
ADHD
Adjustment and Acute Reactions
Other Psychotic Disorders
PTSD
Disruptive Behavior Disorders
Other Mental Health Diagnosis
Developmental Disorders
Autism Spectrum Disorders
Sleep Disorders
Personality Disorders
Schizophrenia
No Diagnosis Found
Bipolar

13
39
28
16
7
36
5
34
19
17
5
0
2
1

6-9
%
21%
62%
44%
25%
11%
57%
8%
54%
30%
27%
8%
0%
3%
2%

#
88
170
144
96
59
87
26
78
56
28
14
1
5
3

10-17
%
35%
68%
58%
39%
24%
35%
10%
31%
22%
11%
6%
0%
2%
1%

#
597
375
337
378
244
187
260
118
118
63
41
41
35
29

Table 4. Duration of Antipsychotic Therapy

#
Short Term
Intermittent
Long Term
Grand Total

501
381
311
1193

%
42%
32%
26%
100%

Average
Days
Covered
57
211
330
177

63

%
68%
43%
38%
43%
28%
21%
30%
13%
13%
7%
5%
5%
4%
3%

Overall
#
%
698
59%
584
49%
509
43%
490
41%
310
26%
310
26%
291
24%
230
19%
193
16%
108
9%
60
5%
42
4%
42
4%
33
3%

Table 5. Duration of therapy by indication

Short Term Intermittent Long Term
Total #
#
%
#
%
#
%
Affective Disorders, Excluding Bipolar
316 45%
231 33%
151 22%
698
ADHD
220 38%
175 30%
189 32%
584
Adjustment and Acute Reactions
198 39%
171 34%
140 28%
509
Other Psychotic Disorders
169 34%
172 35%
149 30%
490
PTSD
118 38%
107 35%
85 27%
310
Disruptive Behavior Disorders
111 36%
98 32%
101 33%
310
Other Mental Health Diagnosis
122 42%
111 38%
58 20%
291
Developmental Disorders
70 30%
77 33%
83 36%
230
Autism Spectrum Disorders
61 32%
52 27%
80 41%
193
Sleep Disorders
45 42%
33 31%
30 28%
108
Personality Disorders
21 35%
16 27%
23 38%
60
Schizophrenia
14 33%
13 31%
15 36%
42
No Diagnosis Found
23 55%
13 31%
6 14%
42
Bipolar
14 42%
9 27%
10 30%
33
Grand Total
501 42%
381 32%
311 26%
1193
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Table 6. Provider specialties for patients receiving initial antipsychotic therapy

PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
NURSE PRACTITIONER - PSYCHIATRIC/MENTAL HEALTH
PHYSICIAN-PEDIATRICS
PHYSICIAN-PSYCHIATRY&NEUROLOGY-PSYCHIATRY
Unavailable
PHYSICIAN-FAMILY MEDICINE
PHYSICIAN-PEDIATRICS-DEVELOPMENTAL BEHAVORIAL PEDIATRICS
NURSE PRACTITIONER - FAMILY
REGISTERED NURSE - PSYCHIATRIC/MENTAL HEALTH
NURSE PRACTITIONER - PEDIATRICS: PEDIATRICS
PHYSICIAN ASSISTANT
PHYSICIAN ASSISTANT - MEDICAL
PHYSICIAN-EMERGENCY MEDICINE
STUDENT IN AN ORGANIZED HEALTH CARE EDUCATION/TRAINING PROGRAM
PHYSICIAN-INTERNAL MEDICINE
PHYSICIAN-PEDIATRICS-ADOLESCENT MEDICINE
NURSE PRACTITIONER
NURSE PRACTITIONER - COMMUNITY HEALTH
PHYSICIAN-EMERGENCY MEDICINE-EMERGENCY MEDICAL SERVICES
SPECIALIST
COUNSELOR - MENTAL HEALTH
PHYSICIAN-PEDIATRICS-PEDIATRIC HEMATOLOGY ONCOLOGY
PHYSICIAN-INTERNAL MEDICINE-ADOLESCENT MEDICINE
REGISTERED NURSE
PHYSICIAN-OTOLARYNGOLOGY
CLINIC/CENTER - RURAL HEALTH
CLINICAL NURSE SPECIALIST - PSYCHIATRIC/MENTAL HEALTH
PHYSICIAN-PSYCHIATRY&NEUROLOGY-NEUROLOGY
PHYSICIAN-PSYCHIATRY&NEUROLOGY-NEUROLOGY WITH SPECIAL QUAL IN CHILD NEUROLO
CLINICAL NURSE SPECIALIST
NATUROPATH
PHYSICIAN-PSYCHIATRY&NEUROLOGY-FORENSIC PSYCHIATRY
Grand Total
65

Patients
310
207
162
148
122
58
34
26
26
16
15
14
11
7
6
5
5
3
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1193

%
26%
17%
14%
12%
10%
5%
3%
2%
2%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
100%

Prescribers
57
62
75
52
37
47
10
18
4
10
12
4
11
6
6
3
3
2
2
2
1
2
1
1
1
1
1
1
1
1
1
1
436

Patients Per
Prescriber
5.44
3.34
2.16
2.85
3.30
1.23
3.40
1.44
6.50
1.60
1.25
3.50
1.00
1.17
1.00
1.67
1.67
1.50
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.74

Table 7. List of prescribers (deidentified) initiating antipsychotic therapy in 10 or more children during the one year evaluation period

Specialty
PHYSICIAN-PEDIATRICS
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
Specialty Unavailable
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
REGISTERED NURSE - PSYCHIATRIC/MENTAL HEALTH
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
NURSE PRACTITIONER - PSYCHIATRIC/MENTAL HEALTH
PHYSICIAN-PEDIATRICS
PHYSICIAN-PSYCHIATRY&NEUROLOGY-PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
NURSE PRACTITIONER - PSYCHIATRIC/MENTAL HEALTH
Specialty Unavailable
PHYSICIAN-PSYCHIATRY&NEUROLOGY-PSYCHIATRY
Specialty Unavailable
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
NURSE PRACTITIONER - PSYCHIATRIC/MENTAL HEALTH
NURSE PRACTITIONER - PSYCHIATRIC/MENTAL HEALTH
PHYSICIAN-PSYCHIATRY&NEUROLGY-CHILD&ADOLESCENT PSYCHIATRY
PHYSICIAN-PSYCHIATRY&NEUROLOGY-PSYCHIATRY
Total

Provider City
Members
WOODBURN
35
NORTH BEND
27
Unavailable
24
PORTLAND
24
GRESHAM
23
PORTLAND
22
EUGENE
21
KLAMATH FALLS
20
MEDFORD
20
EUGENE
19
PORTLAND
16
PORTLAND
15
EUGENE
15
EUGENE
14
PORTLAND
13
Unavailable
12
EUGENE
12
Unavailable
11
EUGENE
11
PORTLAND
11
TIGARD
11
SPRINGFIELD
10
SALEM
10
CORVALLIS
10
406

Limitations and discussion:
There are several limitations to this drug use evaluation. As with any retrospective claims analysis, diagnosis information may not accurately reflect the true
clinical diagnosis. A paid pharmacy claim may not correspond to a patient actually taking a medication. The use of medication samples and inpatient
hospitalizations may also produce apparent gaps in therapy where none exists. Despite these limitations, some studies suggest administrative claims data to
have a high positive predictive value (96%) for detecting the presence of bipolar disorder and schizophrenia.18 The use of PDC to determine the length of therapy
has not been validated and may not accurately represent the duration of therapy.
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In Oregon Medicaid, antipsychotics were most commonly prescribed short-term (<120 days) for Affective Disorders (excluding Bipolar disorder), ADHD,
Adjustment Disorder and Acute Stress Reactions. However, there were a significant portion of patients under 10 years of age who received intermittent or longterm therapy (n=275). Because there is limited evidence for use of antipsychotics in children and long-term safety or efficacy of these agents is unclear, further
initiatives are necessary to improve quality of care for Medicaid children prescribed antipsychotics. Individual review of patient profiles for children less than 10
year of age on long-term antipsychotics could help to identify areas of improvement in therapy and enhance care coordination for this vulnerable patient
population. Currently, patient-specific consultations for Oregon Medicaid foster care children receiving an antipsychotic or children prescribed 3 or more
psychotropics are conducted by child psychiatrists at OPAL-K for foster children. Expansion of this collaboration to also include consultation and/or patient
profile reviews for children on long-term antipsychotics could help to improve care coordination and provide resources for primary care physicians. Profiles of
patients meeting criteria will be forwarded to child psychiatrists who can then consult with prescribing providers in order to improve care and optimize therapy
if necessary.

References:
1.
Patel NC CM, Hoagwood K, et al. Trends in the use of typical and atypical antipsychotics in children and adolescents. J Am Acad Child Adolesc Psychiatry.
2005;44(6):548-556.
2.
Cooper WO AP, Ding H, Hickson GB, Fuchs DC, Ray WA. Trends in prescribing of antipsychotic medications for US children. Ambul Pediatr Off J Ambul
Pediatr Assoc. 2006;6(2):79-83.
3.
Martin A, Leslie D. Trends in psychotropic medication costs for children and adolescents, 1997-2000. Archives of pediatrics & adolescent medicine.
2003;157(10):997-1004.
4.
Cooper WO, Hickson GB, Fuchs C, Arbogast PG, Ray WA. New users of antipsychotic medications among children enrolled in TennCare. Archives of
pediatrics & adolescent medicine. 2004;158(8):753-759.
5.
Olfson M, Blanco C, Liu L, Moreno C, Laje G. National trends in the outpatient treatment of children and adolescents with antipsychotic drugs. Arch Gen
Psychiatry. 2006;63(6):679-685.
6.
Burcu M, Zito JM, Ibe A, Safer DJ. Atypical antipsychotic use among Medicaid-insured children and adolescents: duration, safety, and monitoring
implications. J Child Adolesc Psychopharmacol. 2014;24(3):112-119.
7.
Adjustment Disorders | Johns Hopkins Medicine Health Library.
http://www.hopkinsmedicine.org/healthlibrary/conditions/mental_health_disorders/adjustment_disorders_90,P01573/. Accessed September 6, 2016.
8.
First- and Second-Generation Antipsychotics for Children and Young Adults - Executive Summary | AHRQ Effective Health Care Program.
http://effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=918. Accessed August
11, 2016.
9.
J W. Practice Parameter on the Use of Psychotropic Medication in Children and Adolescents. J Am Acad Child Adolesc Psychiatry. 2009;48(9):961-973.
10.
Second-Generation Antipsychotic Drug Use Among Medicaid-Enrolled Children: Quality-of-Care Concerns (OEI-07-12-00320; 03/15). - oei-07-1200320.pdf. http://oig.hhs.gov/oei/reports/oei-07-12-00320.pdf. Accessed July 6, 2016.
11.
State of Oregon: Children - Psychotropic Medication Policy. https://www.oregon.gov/DHS/CHILDREN/Pages/policy-med-psychotropic.aspx. Accessed
August 11, 2016.
12.
DHS Policy Template - i-e331.pdf. http://www.dhs.state.or.us/policy/childwelfare/manual_1/i-e331.pdf. Accessed August 11, 2016.
67

13.
14.
15.
16.
17.
18.

Oregon Pharmacy & Therapeutics Committee Meeting - May 2016. May 2016.
http://www.orpdl.org/durm/meetings/meetingdocs/2016_05_26/finals/2016_05_26_Pnt_Complete.pdf.
Oregon Pharmacy & Therapeutics Committee Meeting - November 2015. November 2015.
http://www.orpdl.org/durm/meetings/meetingdocs/2015_11_19/finals/2015_11_19_PnT_Complete.pdf.
Oregon Pharmacy & Therapeutics Committee Meeting - July 2015. July 2015.
http://www.orpdl.org/durm/meetings/meetingdocs/2015_07_30/finals/2015_07_30_PnT_Complete.pdf.
Oregon Pharmacy & Therapeutics Committee Meeting - November 2014. November 2014.
http://www.orpdl.org/durm/meetings/meetingdocs/2014_11_20/finals/2014_11_20_PnT_Complete.pdf.
Appendix 4.14 Psychotropic Medication Reference Chart 2010 - 4-14.pdf.
https://www.dhs.state.or.us/caf/safety_model/procedure_manual/appendices/ch4-app/4-14.pdf. Accessed September 6, 2016.
Hartung DM, Middleton L, McFarland BH, Haxby DG, McDonagh MS, McConnell KJ. Use of administrative data to identify off-label use of secondgeneration antipsychotics in a Medicaid population. Psychiatr Serv. 2013;64(12):1236-1242.

68

Appendix 1: Reference Tables
Table A1: Antipsychotics
Class
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 1st Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen
Antipsychotics, 2nd Gen

HSN
001621
001626
001662
001661
039886
001663
001664
001627
001637
001622
001631
001668
001667
001630
024551
036576
042283
042552
004834
036778
037321
011814
034343
043373
014015
008721
021974

Drug
CHLORPROMAZINE HCL
FLUPHENAZINE HCL
HALOPERIDOL
HALOPERIDOL LACTATE
LOXAPINE
LOXAPINE HCL
LOXAPINE SUCCINATE
PERPHENAZINE
PIMOZIDE
PROMAZINE HCL
THIORIDAZINE HCL
THIOTHIXENE
THIOTHIXENE HCL
TRIFLUOPERAZINE HCL
ARIPIPRAZOLE
ASENAPINE MALEATE
BREXPIPRAZOLE
CARIPRAZINE HCL
CLOZAPINE
ILOPERIDONE
LURASIDONE HCL
OLANZAPINE
PALIPERIDONE
PIMAVANSERIN TARTRATE
QUETIAPINE FUMARATE
RISPERIDONE
ZIPRASIDONE HCL

Class
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
Antipsychotics, Parenteral
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HSN
024551
042595
001621
001624
001625
001626
001660
001661
001663
001635
011814
036716
036479
001627
001622
025509
001667
001630
001623

Drug
ARIPIPRAZOLE
ARIPIPRAZOLE LAUROXIL
CHLORPROMAZINE HCL
FLUPHENAZINE DECANOATE
FLUPHENAZINE ENANTHATE
FLUPHENAZINE HCL
HALOPERIDOL DECANOATE
HALOPERIDOL LACTATE
LOXAPINE HCL
MESORIDAZINE BESYLATE
OLANZAPINE
OLANZAPINE PAMOATE
PALIPERIDONE PALMITATE
PERPHENAZINE
PROMAZINE HCL
RISPERIDONE MICROSPHERES
THIOTHIXENE HCL
TRIFLUOPERAZINE HCL
TRIFLUPROMAZINE HCL

Table A2: Mental Health Diagnosis Codes
Category
ADHD
ADHD
ADHD
ADHD
ADHD
ADHD
ADHD
ADHD
ADHD
ADHD
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions

ICD
Version
9
9
9
9
10
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Code

Description

3140
31400
31401
3149
F90
F900
F901
F902
F908
F909
308
3080
3081
3082
3083
30830
3084
3089
309
3090
30900
3091
3092
30921
30922
30923
30924
30928
30929
3093
30930
3094
30940
3098
30982
30983
30989
3099
30990
313
3130

Attention deficit disorder of childhood
Attention deficit disorder without mention of hyperactivity
Attention deficit disorder with hyperactivity
Unspecified hyperkinetic syndrome
Attention-deficit hyperactivity disorders
Attention-deficit hyperactivity disorder, predominantly inattentive type
Attention-deficit hyperactivity disorder, predominantly hyperactive type
Attention-deficit hyperactivity disorder, combined type
Attention-deficit hyperactivity disorder, other type
Attention-deficit hyperactivity disorder, unspecified type
Acute reaction to stress
Predominant disturbance of emotions
Predominant disturbance of consciousness
Predominant psychomotor disturbance
Other acute reactions to stress
DSM other acute reactions to stress
Mixed disorders as reaction to stress
Unspecified acute reaction to stress
Adjustment reaction
Adjustment disorder with depressed mood
DSM brief depressive reaction
Prolonged depressive reaction
Predominant disturbance other emotions as adjustment reaction
Separation anxiety disorder
Emancipation disorder of adolescence and early adult life
Specific academic or work inhibition
Adjustment disorder with anxiety
Adjustment disorder with mixed anxiety and depressed mood
Other adjustment reactions with predominant disturbance of other emotions
Adjustment disorder with disturbance of conduct
DSM adjustment reaction disorder
Adjustment disorder with mixed disturbance of emotions and conduct
DSM adjustment reaction disorder
Other specified adjustment reactions
Adjustment reaction with physical symptoms
Adjustment reaction with withdrawal
Other specified adjustment reactions
Unspecified adjustment reaction
DSM unspecified adjustment reaction
Disturbance emotions specific to childhood & adolescence
Overanxious disorder specific to childhood & adolescence
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Category
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Code

Description

31300
3131
3132
31321
31322
31323
3133
3138
31381
31382
31383
31389
3139
F06
F060
F061
F062
F063
F0630
F0631
F0632
F0633
F0634
F064
F068
F34
F340
F341
F348
F349
F43
F430
F432
F4320
F4321
F4322
F4323
F4324
F4325
F4329
F438
F439
F93
F930
F938

DSM overanxious disorder of childhood & adolescence
Misery and unhappiness disorder specific to childhood and adolescence
Sensitivity shyness & social withdrawal disorder
Shyness disorder of childhood
Introverted disorder of childhood
Selective mutism
Relationship problems specific to childhood and adolescence
Other/mixed emotional disturb child/adolescence
Oppositional defiant disorder
Identity disorder of childhood or adolescence
Academic underachievement disorder of childhood or adolescence
Other emotional disturbances of childhood or adolescence
Unspecified emotional disturbance of childhood or adolescence
Other mental disorders due to known physiological condition
Psychotic disorder with hallucinations due to known physiological condition
Catatonic disorder due to known physiological condition
Psychotic disorder with delusions due to known physiological condition
Mood disorder due to known physiological condition
Mood disorder due to known physiological condition, unspecified
Mood disorder due to known physiological condition with depressive features
Mood disorder due to known physiological condition with major depressive-like episode
Mood disorder due to known physiological condition with manic features
Mood disorder due to known physiological condition with mixed features
Anxiety disorder due to known physiological condition
Other specified mental disorders due to known physiological condition
Persistent mood [affective] disorders
Cyclothymic disorder
Dysthymic disorder
Other persistent mood [affective] disorders
Persistent mood [affective] disorder, unspecified
Reaction to severe stress, and adjustment disorders
Acute stress reaction
Adjustment disorders
Adjustment disorder, unspecified
Adjustment disorder with depressed mood
Adjustment disorder with anxiety
Adjustment disorder with mixed anxiety and depressed mood
Adjustment disorder with disturbance of conduct
Adjustment disorder with mixed disturbance of emotions and conduct
Adjustment disorder with other symptoms
Other reactions to severe stress
Reaction to severe stress, unspecified
Emotional disorders with onset specific to childhood
Separation anxiety disorder of childhood
Other childhood emotional disorders
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Category
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Adjustment and Acute Reactions
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar

ICD
Version
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10

Code

Description

F939
F94
F940
F941
F942
F948
F949
2962
29620
29621
29622
29623
29624
29625
29626
2963
29630
29631
29632
29633
29634
29635
29636
2980
30000
30001
30002
30009
3004
30040
30113
311
F32
F320
F321
F322
F323
F324
F325
F328
F329
F33
F330
F331
F332

Childhood emotional disorder, unspecified
Disorders of social functioning with onset specific to childhood and adolescence
Selective mutism
Reactive attachment disorder of childhood
Disinhibited attachment disorder of childhood
Other childhood disorders of social functioning
Childhood disorder of social functioning, unspecified
Major depressive disorder single episode
Major depressive affective disorder, single episode, unspecified
Major depressive affective disorder, single episode, mild
Major depressive affective disorder, single episode, moderate
Major depressive affective disorder, single episode, severe, without mention of psychotic behavior
Major depressive affective disorder, single episode, severe, specified as with psychotic behavior
Major depressive affective disorder, single episode, in partial or unspecified remission
Major depressive affective disorder, single episode, in full remission
Major depressive disorder recurrent episode
Major depressive affective disorder, recurrent episode, unspecified
Major depressive affective disorder, recurrent episode, mild
Major depressive affective disorder, recurrent episode, moderate
Major depressive affective disorder, recurrent episode, severe, without mention of psychotic behavior
Major depressive affective disorder, recurrent episode, severe, specified as with psychotic behavior
Major depressive affective disorder, recurrent episode, in partial or unspecified remission
Major depressive affective disorder, recurrent episode, in full remission
Depressive type psychosis
Anxiety state, unspecified
Panic disorder without agoraphobia
Generalized anxiety disorder
Other anxiety states
Dysthymic disorder
DSM neurotic depression
Cyclothymic disorder
Depressive disorder, not elsewhere classified
Major depressive disorder, single episode
Major depressive disorder, single episode, mild
Major depressive disorder, single episode, moderate
Major depressive disorder, single episode, severe without psychotic features
Major depressive disorder, single episode, severe with psychotic features
Major depressive disorder, single episode, in partial remission
Major depressive disorder, single episode, in full remission
Other depressive episodes
Major depressive disorder, single episode, unspecified
Major depressive disorder, recurrent
Major depressive disorder, recurrent, mild
Major depressive disorder, recurrent, moderate
Major depressive disorder, recurrent severe without psychotic features
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Category
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Affective Disorders, Excluding Bipolar
Autism Spectrum Disorders
Autism Spectrum Disorders
Autism Spectrum Disorders
Autism Spectrum Disorders
Autism Spectrum Disorders
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar

ICD
Version
10
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
10
10
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Code

Description

F333
F334
F3340
F3341
F3342
F338
F339
F41
F410
F411
F413
F418
F419
2990
29900
29901
F840
F845
2960
2961
2964
2965
2966
2967
2968
F30
F301
F3010
F3011
F3012
F3013
F302
F303
F304
F308
F309
F31
F310
F311
F3110
F3111
F3112
F3113
F312
F313

Major depressive disorder, recurrent, severe with psychotic symptoms
Major depressive disorder, recurrent, in remission
Major depressive disorder, recurrent, in remission, unspecified
Major depressive disorder, recurrent, in partial remission
Major depressive disorder, recurrent, in full remission
Other recurrent depressive disorders
Major depressive disorder, recurrent, unspecified
Other anxiety disorders
Panic disorder [episodic paroxysmal anxiety] without agoraphobia
Generalized anxiety disorder
Other mixed anxiety disorders
Other specified anxiety disorders
Anxiety disorder, unspecified
Autistic disorder
Autistic disorder, current or active state
Autistic disorder, residual state
Autistic disorder
Asperger's syndrome
Bipolar I disorder single manic episode
Manic disorder, recurrent episode
Bipolar I disorder most recent episode manic
Bipolar I disorder most recent episode depressed
Bipolar I disorder most recent episode mixed
Bipolar I disorder, most recent episode (or current) unspecified
Other and unspecified bipolar disorders
Manic episode
Manic episode without psychotic symptoms
Manic episode without psychotic symptoms, unspecified
Manic episode without psychotic symptoms, mild
Manic episode without psychotic symptoms, moderate
Manic episode, severe, without psychotic symptoms
Manic episode, severe with psychotic symptoms
Manic episode in partial remission
Manic episode in full remission
Other manic episodes
Manic episode, unspecified
Bipolar disorder
Bipolar disorder, current episode hypomanic
Bipolar disorder, current episode manic without psychotic features
Bipolar disorder, current episode manic without psychotic features, unspecified
Bipolar disorder, current episode manic without psychotic features, mild
Bipolar disorder, current episode manic without psychotic features, moderate
Bipolar disorder, current episode manic without psychotic features, severe
Bipolar disorder, current episode manic severe with psychotic features
Bipolar disorder, current episode depressed, mild or moderate severity
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Category
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Bipolar
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders

ICD
Version
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Code

Description

F3130
F3131
F3132
F314
F315
F316
F3160
F3161
F3162
F3163
F3164
F317
F3170
F3171
F3172
F3173
F3174
F3175
F3176
F3177
F3178
F318
F3181
F3189
F319
315
3150
31500
31501
31502
31509
3151
31510
3152
3153
31531
31532
31534
31535
31539
3154
3155
31550
3158
3159

Bipolar disorder, current episode depressed, mild or moderate severity, unspecified
Bipolar disorder, current episode depressed, mild
Bipolar disorder, current episode depressed, moderate
Bipolar disorder, current episode depressed, severe, without psychotic features
Bipolar disorder, current episode depressed, severe, with psychotic features
Bipolar disorder, current episode mixed
Bipolar disorder, current episode mixed, unspecified
Bipolar disorder, current episode mixed, mild
Bipolar disorder, current episode mixed, moderate
Bipolar disorder, current episode mixed, severe, without psychotic features
Bipolar disorder, current episode mixed, severe, with psychotic features
Bipolar disorder, currently in remission
Bipolar disorder, currently in remission, most recent episode unspecified
Bipolar disorder, in partial remission, most recent episode hypomanic
Bipolar disorder, in full remission, most recent episode hypomanic
Bipolar disorder, in partial remission, most recent episode manic
Bipolar disorder, in full remission, most recent episode manic
Bipolar disorder, in partial remission, most recent episode depressed
Bipolar disorder, in full remission, most recent episode depressed
Bipolar disorder, in partial remission, most recent episode mixed
Bipolar disorder, in full remission, most recent episode mixed
Other bipolar disorders
Bipolar II disorder
Other bipolar disorder
Bipolar disorder, unspecified
Specific delays in development
Specific developmental reading disorder
Developmental reading disorder, unspecified
Alexia
Developmental dyslexia
Other specific developmental reading disorder
Mathematics disorder
DSM specific arithmetic disorder
Other specific developmental learning difficulties
Developmental speech or language disorder
Expressive language disorder
Mixed receptive-expressive language disorder
Speech and language developmental delay due to hearing loss
Childhood onset fluency disorder
Other developmental speech or language disorder
Developmental coordination disorder
Mixed development disorder
DSM mixed specific develop dis
Other specified delays in development
Unspecified delay in development
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Category
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Developmental Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9

Code

Description

31590
316
3160
31600
317
318
3180
31800
3181
31810
3182
31820
319
F80
F800
F801
F802
F804
F808
F8081
F8089
F809
F81
F810
F812
F818
F8181
F8189
F819
F82
F84
F842
F843
F848
F849
F88
F89
3120
31200
31201
31202
31203
3121
31210
31211

DSM unspecified delays in development
Psychic factors associated with diseases classified elsewhere
Psychic factors associated with diseases classified elsewhere
DSM psychic factors associated with diseases classified elsewhere
Mild intellectual disabilities
Other specified mental retardation
Moderate intellectual disabilities
DSM moderate mental retardation
Severe intellectual disabilities
DSM severe mental retardation
Profound intellectual disabilities
DSM profound mental retardation
Unspecified intellectual disabilities
Specific developmental disorders of speech and language
Phonological disorder
Expressive language disorder
Mixed receptive-expressive language disorder
Speech and language development delay due to hearing loss
Other developmental disorders of speech and language
Childhood onset fluency disorder
Other developmental disorders of speech and language
Developmental disorder of speech and language, unspecified
Specific developmental disorders of scholastic skills
Specific reading disorder
Mathematics disorder
Other developmental disorders of scholastic skills
Disorder of written expression
Other developmental disorders of scholastic skills
Developmental disorder of scholastic skills, unspecified
Specific developmental disorder of motor function
Pervasive developmental disorders
Rett's syndrome
Other childhood disintegrative disorder
Other pervasive developmental disorders
Pervasive developmental disorder, unspecified
Other disorders of psychological development
Unspecified disorder of psychological development
Undersocialized conduct disorder aggressive type
Undersocialized conduct disorder, aggressive type, unspecified
Undersocialized conduct disorder, aggressive type, mild
Undersocialized conduct disorder, aggressive type, moderate
Undersocialized conduct disorder, aggressive type, severe
Undersocialized conduct disorder unaggressive
Undersocialized conduct disorder, unaggressive type, unspecified
Undersocialized conduct disorder, unaggressive type, mild
75

Category
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Disruptive Behavior Disorders
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
9

Code

Description

31212
31213
3122
31220
31221
31222
31223
3123
31230
31231
31232
31233
31234
31235
31239
3124
3128
31281
31282
31289
3129
V40
V403
V4039
V409
F63
F630
F631
F632
F633
F638
F6381
F6389
F639
F91
F910
F911
F912
F913
F918
F919
2930
2931
3003
30081

Undersocialized conduct disorder, unaggressive type, moderate
Undersocialized conduct disorder, unaggressive type, severe
Socialized conduct disorder
Socialized conduct disorder, unspecified
Socialized conduct disorder, mild
Socialized conduct disorder, moderate
Socialized conduct disorder, severe
Disorders of impulse control NEC
Impulse control disorder, unspecified
Pathological gambling
Kleptomania
Pyromania
Intermittent explosive disorder
Isolated explosive disorder
Other disorders of impulse control
Mixed disturbance of conduct and emotions
Other specified disturbances of conduct NEC
Conduct disorder, childhood onset type
Conduct disorder, adolescent onset type
Other conduct disorder
Unspecified disturbance of conduct
Mental and behavioral problems
Other behavioral problems
Other specified behavioral problem
Unspecified mental or behavioral problem
Impulse disorders
Pathological gambling
Pyromania
Kleptomania
Trichotillomania
Other impulse disorders
Intermittent explosive disorder
Other impulse disorders
Impulse disorder, unspecified
Conduct disorders
Conduct disorder confined to family context
Conduct disorder, childhood-onset type
Conduct disorder, adolescent-onset type
Oppositional defiant disorder
Other conduct disorders
Conduct disorder, unspecified
Delirium due to conditions classified elsewhere
Subacute delirium
Obsessive-compulsive disorders
Somatization disorder
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Category
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Mental Health Diagnosis
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
9

Code

Description

30082
3009
3014
306
3060
3061
3062
3063
3064
3066
3067
3068
3069
3071
30751
3077
V6284
F05
F42
F45
F450
F451
F452
F4520
F4521
F4522
F4529
F454
F4541
F4542
F458
F459
F500
F5000
F5001
F5002
F502
F981
R4585
R45850
R45851
2938
29381
29382
29383

Undifferentiated somatoform disorder
Unspecified nonpsychotic mental disorder
Obsessive-compulsive personality disorder
Physiological malfunction arise from mental factors
Musculoskeletal malfunction arising from mental factors
Respiratory malfunction arising from mental factors
Cardiovascular malfunction arising from mental factors
Skin disorder arising from mental factors
Gastrointestinal malfunction arising from mental factors
Endocrine disorder arising from mental factors
Disorder of organs of special sense arising from mental factors
Other specified psychophysiological malfunction
Unspecified psychophysiological malfunction
Anorexia nervosa
Bulimia nervosa
Encopresis
Suicidal ideation
Delirium due to known physiological condition
Obsessive-compulsive disorder
Somatoform disorders
Somatization disorder
Undifferentiated somatoform disorder
Hypochondriacal disorders
Hypochondriacal disorder, unspecified
Hypochondriasis
Body dysmorphic disorder
Other hypochondriacal disorders
Pain disorders related to psychological factors
Pain disorder exclusively related to psychological factors
Pain disorder with related psychological factors
Other somatoform disorders
Somatoform disorder, unspecified
Anorexia nervosa
Anorexia nervosa, unspecified
Anorexia nervosa, restricting type
Anorexia nervosa, binge eating/purging type
Bulimia nervosa
Encopresis not due to a substance or known physiological condition
Homicidal and suicidal ideations
Homicidal ideations
Suicidal ideations
Other spec transient mental d/o due conditions classified elsewhere
Psychotic disorder with delusions in conditions classified elsewhere
Psychotic disorder with hallucinations in conditions classified elsewhere
Mood disorder in conditions classified elsewhere
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Category
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Other Psychotic Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10

Code

Description

29384
29389
2969
29690
29699
2971
2973
2978
2979
2981
2983
2988
2989
29890
29910
2998
29980
29981
29990
29991
3108
3109
F22
F23
F24
F28
F29
3010
30110
30112
3013
30150
30159
3016
3017
3018
30181
30182
30183
30184
30189
3019
F60
F600
F601

Anxiety disorder in conditions classified elsewhere
Other specified transient mental disorders due to conditions classified elsewhere, other
Other and unspecified episodic mood disorder
Unspecified episodic mood disorder
Other specified episodic mood disorder
Delusional disorder
Shared psychotic disorder
Other specified paranoid states
Unspecified paranoid state
Excitative type psychosis
Acute paranoid reaction
Other and unspecified reactive psychosis
Unspecified psychosis
DSM unspecified atypical psychosis
Childhood disintegrative disorder, current or active state
Other spec pervasive developmental disorders
Other specified pervasive developmental disorders, current or active state
Other specified pervasive developmental disorders, residual state
Unspecified pervasive developmental disorder, current or active state
Unspecified pervasive developmental disorder, residual state
Other nonpsychotic mental disorder following organic brain damage
Unspecified nonpsychotic mental disorder following organic brain damage
Delusional disorders
Brief psychotic disorder
Shared psychotic disorder
Other psychotic disorder not due to a substance or known physiological condition
Unspecified psychosis not due to a substance or known physiological condition
Paranoid personality disorder
Affective personality disorder, unspecified
Chronic depressive personality disorder
Explosive personality disorder
Histrionic personality disorder, unspecified
Other histrionic personality disorder
Dependent personality disorder
Antisocial personality disorder
Other personality disorders
Narcissistic personality disorder
Avoidant personality disorder
Borderline personality disorder
Passive-aggressive personality
Other personality disorders
Unspecified personality disorder
Specific personality disorders
Paranoid personality disorder
Schizoid personality disorder
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Category
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
Personality Disorders
PTSD
PTSD
PTSD
PTSD
PTSD
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia

ICD
Version
10
10
10
10
10
10
10
10
10
10
9
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Code

Description

F602
F603
F604
F605
F606
F607
F608
F6081
F6089
F609
30981
F431
F4310
F4311
F4312
295
2950
29500
29501
29502
29503
29504
29505
2951
29510
29511
29512
29513
29514
29515
2952
29520
29521
29522
29523
29524
29525
2953
29530
29531
29532
29533
29534
29535
2954

Antisocial personality disorder
Borderline personality disorder
Histrionic personality disorder
Obsessive-compulsive personality disorder
Avoidant personality disorder
Dependent personality disorder
Other specific personality disorders
Narcissistic personality disorder
Other specific personality disorders
Personality disorder, unspecified
Posttraumatic stress disorder
Post-traumatic stress disorder (PTSD)
Post-traumatic stress disorder, unspecified
Post-traumatic stress disorder, acute
Post-traumatic stress disorder, chronic
Schizophrenic disorders
Simple type schizophrenia
Simple type schizophrenia, unspecified
Simple type schizophrenia, subchronic
Simple type schizophrenia, chronic
Simple type schizophrenia, subchronic with acute exacerbation
Simple type schizophrenia, chronic with acute exacerbation
Simple type schizophrenia, in remission
Disorganized type schizophrenia
Disorganized type schizophrenia, unspecified
Disorganized type schizophrenia, subchronic
Disorganized type schizophrenia, chronic
Disorganized type schizophrenia, subchronic with acute exacerbation
Disorganized type schizophrenia, chronic with acute exacerbation
Disorganized type schizophrenia, in remission
Catatonic type schizophrenia
Catatonic type schizophrenia, unspecified
Catatonic type schizophrenia, subchronic
Catatonic type schizophrenia, chronic
Catatonic type schizophrenia, subchronic with acute exacerbation
Catatonic type schizophrenia, chronic with acute exacerbation
Catatonic type schizophrenia, in remission
Paranoid type schizophrenia
Paranoid type schizophrenia, unspecified
Paranoid type schizophrenia, subchronic
Paranoid type schizophrenia, chronic
Paranoid type schizophrenia, subchronic with acute exacerbation
Paranoid type schizophrenia, chronic with acute exacerbation
Paranoid type schizophrenia, in remission
Schizophreniform disorder
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Category
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia

ICD
Version
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10

Code

Description

29540
29541
29542
29543
29544
29545
2955
29550
29551
29552
29553
29554
29555
2956
29560
29561
29562
29563
29564
29565
2957
29570
29571
29572
29573
29574
29575
2958
29580
29581
29582
29583
29584
29585
2959
29590
29591
29592
29593
29594
29595
F20
F200
F201
F202

Schizophreniform disorder, unspecified
Schizophreniform disorder, subchronic
Schizophreniform disorder, chronic
Schizophreniform disorder, subchronic with acute exacerbation
Schizophreniform disorder, chronic with acute exacerbation
Schizophreniform disorder, in remission
Latent schizophrenia
Latent schizophrenia, unspecified
Latent schizophrenia, subchronic
Latent schizophrenia, chronic
Latent schizophrenia, subchronic with acute exacerbation
Latent schizophrenia, chronic with acute exacerbation
Latent schizophrenia, in remission
Schizophrenic disorders residual type
Schizophrenic disorders, residual type, unspecified
Schizophrenic disorders, residual type, subchronic
Schizophrenic disorders, residual type, chronic
Schizophrenic disorders, residual type, subchronic with acute exacerbation
Schizophrenic disorders, residual type, chronic with acute exacerbation
Schizophrenic disorders, residual type, in remission
Schizoaffective disorder
Schizoaffective disorder, unspecified
Schizoaffective disorder, subchronic
Schizoaffective disorder, chronic
Schizoaffective disorder, subchronic with acute exacerbation
Schizoaffective disorder, chronic with acute exacerbation
Schizoaffective disorder, in remission
Other specified types of schizophrenia
Other specified types of schizophrenia, unspecified
Other specified types of schizophrenia, subchronic
Other specified types of schizophrenia, chronic
Other specified types of schizophrenia, subchronic with acute exacerbation
Other specified types of schizophrenia, chronic with acute exacerbation
Other specified types of schizophrenia, in remission
Unspecified schizophrenia
Unspecified schizophrenia, unspecified
Unspecified schizophrenia, subchronic
Unspecified schizophrenia, chronic
Unspecified schizophrenia, subchronic with acute exacerbation
Unspecified schizophrenia, chronic with acute exacerbation
Unspecified schizophrenia, in remission
Schizophrenia
Paranoid schizophrenia
Disorganized schizophrenia
Catatonic schizophrenia
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Category
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders

ICD
Version
10
10
10
10
10
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10
10
10

Code

Description

F203
F205
F208
F2081
F2089
F209
F21
F25
F250
F251
F258
F259
3074
30740
30741
30742
30745
30746
30747
30748
30749
327
3270
32730
32731
32732
32733
32734
32735
32737
32739
7805
78050
V694
F51
F510
F5101
F5102
F5103
F5104
F5105
F5109
F511
F5111
F5112

Undifferentiated schizophrenia
Residual schizophrenia
Other schizophrenia
Schizophreniform disorder
Other schizophrenia
Schizophrenia, unspecified
Schizotypal disorder
Schizoaffective disorders
Schizoaffective disorder, bipolar type
Schizoaffective disorder, depressive type
Other schizoaffective disorders
Schizoaffective disorder, unspecified
Specific disorders of sleep of nonorganic origin
Nonorganic sleep disorder, unspecified
Transient disorder of initiating or maintaining sleep
Persistent disorder of initiating or maintaining sleep
Circadian rhythm sleep disorder of nonorganic origin
Sleep arousal disorder
Other dysfunctions of sleep stages or arousal from sleep
Repetitive intrusions of sleep
Other specific disorders of sleep of nonorganic origin
Organic sleep disorders
Organic disorders initiating & maintaining sleep
Circadian rhythm sleep disorder, unspecified
Circadian rhythm sleep disorder, delayed sleep phase type
Circadian rhythm sleep disorder, advanced sleep phase type
Circadian rhythm sleep disorder, irregular sleep-wake type
Circadian rhythm sleep disorder, free-running type
Circadian rhythm sleep disorder, jet lag type
Circadian rhythm sleep disorder in conditions classified elsewhere
Other circadian rhythm sleep disorder
Sleep disturbances
Sleep disturbance, unspecified
Lack of adequate sleep
Sleep disorders not due to a substance or known physiological condition
Insomnia not due to a substance or known physiological condition
Primary insomnia
Adjustment insomnia
Paradoxical insomnia
Psychophysiologic insomnia
Insomnia due to other mental disorder
Other insomnia not due to a substance or known physiological condition
Hypersomnia not due to a substance or known physiological condition
Primary hypersomnia
Insufficient sleep syndrome
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Category
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders

ICD
Version
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Code

Description

F5113
F5119
F513
F514
F515
F518
F519
G47
G470
G4700
G4701
G4709
G471
G4710
G4711
G4712
G4713
G4714
G4719
G472
G4720
G4721
G4722
G4723
G4724
G4725
G4726
G4727
G4729
G473
G4730
G4731
G4732
G4733
G4734
G4735
G4736
G4737
G4739
G474
G4741
G47411
G47419
G4742
G47421

Hypersomnia due to other mental disorder
Other hypersomnia not due to a substance or known physiological condition
Sleepwalking [somnambulism]
Sleep terrors [night terrors]
Nightmare disorder
Other sleep disorders not due to a substance or known physiological condition
Sleep disorder not due to a substance or known physiological condition, unspecified
Sleep disorders
Insomnia
Insomnia, unspecified
Insomnia due to medical condition
Other insomnia
Hypersomnia
Hypersomnia, unspecified
Idiopathic hypersomnia with long sleep time
Idiopathic hypersomnia without long sleep time
Recurrent hypersomnia
Hypersomnia due to medical condition
Other hypersomnia
Circadian rhythm sleep disorders
Circadian rhythm sleep disorder, unspecified type
Circadian rhythm sleep disorder, delayed sleep phase type
Circadian rhythm sleep disorder, advanced sleep phase type
Circadian rhythm sleep disorder, irregular sleep wake type
Circadian rhythm sleep disorder, free running type
Circadian rhythm sleep disorder, jet lag type
Circadian rhythm sleep disorder, shift work type
Circadian rhythm sleep disorder in conditions classified elsewhere
Other circadian rhythm sleep disorder
Sleep apnea
Sleep apnea, unspecified
Primary central sleep apnea
High altitude periodic breathing
Obstructive sleep apnea (adult) (pediatric)
Idiopathic sleep related non obstructive alveolar hypoventilation
Congenital central alveolar hypoventilation syndrome
Sleep related hypoventilation in conditions classified elsewhere
Central sleep apnea in conditions classified elsewhere
Other sleep apnea
Narcolepsy and cataplexy
Narcolepsy
Narcolepsy with cataplexy
Narcolepsy without cataplexy
Narcolepsy in conditions classified elsewhere
Narcolepsy in conditions classified elsewhere with cataplexy
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Category
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders
Sleep Disorders

ICD
Version
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Code

Description

G47429
G475
G4750
G4751
G4752
G4753
G4754
G4759
G476
G4761
G4762
G4763
G4769
G478
G479

Narcolepsy in conditions classified elsewhere without cataplexy
Parasomnia
Parasomnia, unspecified
Confusional arousals
REM sleep behavior disorder
Recurrent isolated sleep paralysis
Parasomnia in conditions classified elsewhere
Other parasomnia
Sleep related movement disorders
Periodic limb movement disorder
Sleep related leg cramps
Sleep related bruxism
Other sleep related movement disorders
Other sleep disorders
Sleep disorder, unspecified
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Appendix 2 - Oregon DHS Psychotropic Medication Reference Chart 13
**This chart was compiled by DHS personnel and includes “off label” recommendations**

Generic Name (Brand Name)

Age Parameters

Category I: ADHD Medications: Stimulants, Non-Stimulant and Alpha Agonist Medications
Expected benefits include: increased ability to focus, decreased distractibility, decreased impulsivity, decreased hyperactivity
Methylphenidate (Ritalin, Methylin, Metadate)
Ages 6 and older
Methylphenidate ER (Concerta, Metadate ER, Quillichew ER)
Amphetamine - Dextroamphetamine (Adderall)
Ages 3 and older
Dextroamphetamine (Dexedrine)
Ages 3 and older
Dexmethylphenidate (Focalin)
Ages 6 and older
Lisdexamfetamine (Vyvanse)
Ages 6 and older
Atomoxetine (Strattera)
Weight based (no age range)
Clonidine extended release (Kapvay)
No age range
Guanfacine extended release (Intuniv))
No age range
Category II: Antidepressants
Used to treat depression, phobias, panic attacks, anxiety, eating disorders, obsessive-compulsive disorders, PTSD, and ADHD
Fluoxetine (Prozac)
Ages 7 and older
Paroxetine (Paxil)
No age range
Citalopram (Celexa)
No age range
Escitalopram (Lexapro)
No age range
Sertraline (Zoloft)
No age range
Bupropion (Wellbutrin)
No age range
Venlafaxine (Effexor)
No age range
Duloxetine (Cymbalta)
No age range
Desvenlafaxine (Pristiq)
No age range
Mirtazapine (Remeron)
No age range
Trazodone (Desyrel)
No age range
Category III: Anti-Anxiety
Used to treat sleep terror syndrome, anxiety, panic disorder, bi-polar disorder in adolescents, aggressive dyscontrol and tic disorders
Buspirone (Buspar)
No age range
Propanolol (Inderal)
No age range
Gabapentin (Neurontin)
Ages 3 and older
Diphenhydramine (Benadryl)
No age range
Hydroxyzine Hydrochloride (Atarax)
No age range
Hydroxyzine Pamoate (Vistaril)
No age range
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Diazepam (Valium)
No age range
Clonazepam (Klonopin)
No age range
Lorazepam (Ativan)
No age range
Alprazolam (Xanax)
No age range
Category IV: Mood Stabilizers
Used to treat bi-polar disorder, excessive mood swings, aggressive behavior, impulse control disorder, and schizophrenia
Lithium (Carbolith, Eskalith, Lithobid)
No age range
Divalproex Sodium (Depakote)
No age range
Carbamazepine (Tegretol)
Ages 6 and older
Lamotrigine (Lamictal)
No age range
Topiramate (Topamax)
No age range
Category V: Anti-Psychotics
Used to treat schizophrenia, delusion, hallucinations, disorganized thinking, explosive aggression in conduct disorder, disruptive behavior, agitation in children
with developmental delays (mental retardation, autism, etc.), tic disorders, Tourette’s Syndrome, adolescent bi-polar disorders, early onset psychotic
depression, disruptive behaviors, and agitation in children with traumatic brain injuries
Risperidone (Risperdal)
No age range
Olanzapine (Zyprexa)
No age range
Quetiapine (Seroquel)
No age range
Aripiprazole (Abilify)
Ages 10 and older
Ziprasidone (Geodon)
No age range
Clozapine (Clozaril)
No age range
Paliperidone (Invega)
No age range
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New Drug Evaluation: Betrixaban Capsules
Date of Review: November 2017
Generic Name: Betrixaban
PDL Class: Anticoagulants

End Date of Literature Search: 07/12/17
Brand Name (Manufacturer): Bevyxxa
Dossier Received: No

Research Questions:
1. Is there comparative evidence that betrixaban improves outcomes (i.e., venous thromboembolism [VTE], mortality) more than other anticoagulants in
patients that are acutely ill at risk of thrombosis?
2. Is there evidence that betrixaban is safer than other anticoagulants used in patients who are acutely ill?
3. Are there subpopulations of patients, such as those with Medicaid coverage or specific age groups, at risk for thrombosis for which betrixaban may be more
effective or associated with less harm than other anticoagulants?
Conclusions:
 One fair quality study was used for approval of betrixaban.1 Oral betrixaban 80 mg for 35-42 days was compared to enoxaparin 40 mg subcutaneously for
10±4 days in patients (n=7513) hospitalized for an acute medical illness and at high risk of thrombosis (patients 75 years or older, patients 60-74 years with
an elevated D-dimer level ≥2 times the upper limit of normal, or patients 40 to 59 years with a D-dimer of ≥2 upper limit of normal and a history of either
venous thromboembolism [VTE] or cancer [excluding non-melanoma carcinoma of the skin]). The mean patient age was 76 years old, 45% of patients were
male and 93% were white. The primary efficacy outcome was the composite of asymptomatic proximal deep-vein thrombosis (DVT) and symptomatic VTE
(DVT, non-fatal pulmonary embolism [PE] or death from VTE).
 The protocol was amended to analyze patients based on highest risk of VTE and each subsequent analysis was based on the superiority of the previous
findings in this order: cohort1 (patients with elevated D-dimer levels), cohort 2 (patients with elevated D-dimer and age of at least 75 years) and overall
patient cohort (all enrolled patients).1
 There is low quality evidence that betrixaban was not superior to enoxaparin for extended duration anticoagulation based on the occurrence of the primary
endpoint, from cohort 1 patients, in 6.9% of patients treated with betrixaban compared to 8.5% of patients in the enoxaparin group (relative risk [RR] 0.81;
95% CI 0.65 to 1.00; P = 0.054).1
o Incidence of asymptomatic proximal DVT accounted for the majority of the composite endpoint events; 105/132 (80%) of betrixaban treated
patients and 129/166 (78%) of enoxaparin treated patients from cohort 1. The clinical significance of asymptomatic DVT is unknown. A more
clinically relevant outcome is symptomatic DVT which represented 11% of the composite endpoint events in each group.
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Analysis of subsequent groups were considered exploratory since the results of the first analysis did not demonstrate superiority. However, the FDA
used these analyses to support the approval of betrixaban. In cohort 2, betrixaban was associated with 5.6% occurrence of the primary outcome
compared to 7.1% in the enoxaparin group (ARR 1.5%/NNT 67; RR 0.80; 95% CI, 0.66 to 0.98; P=0.03).1 In the overall population, the primary
outcome occurred in 5.3% of betrixaban patients and 7.0% of enoxaparin patients (ARR 1.7%/NNT59; RR 0.76; 95% CI, 0.63 to 0.92; P=0.006).1 There
was insufficient evidence to determine a mortality difference between betrixaban and enoxaparin.
There is low quality evidence that the risk of major bleeding is similar between betrixaban given for 35-42 days and enoxaparin given for 10 days, 0.6% vs.
0.7%, respectively. Clinically relevant non-major bleeding was higher in the betrixaban group compared to enoxaparin (ARR 1.2%/number needed to harm
[NNH] 83).1 Given the risk of bleeding and efficacy findings, it is unclear if the benefit of betrixaban treatment outweighs the risk.
The external validity to Medicaid patients is low. Patients enrolled in the study were 76 years, which is older than the average Medicaid patient in Oregon, as
78% are under the age of 45 years.2 Efficacy comparisons are limited by differences in treatment durations between the two groups, lack of analysis of
efficacy assessment during treatment compared to extended treatment time points and the efficacy results being driven by asymptomatic DVT findings
which is unknown clinical significance.

Recommendations:
 Add betrixaban to the anticoagulant PDL class as a non-preferred drug and subject to the non-preferred drug prior authorization (PA) criteria.
Background:
Non-vitamin K oral antagonists (NOAC) are an increasingly utilized oral option for patients requiring anticoagulation. Approved NOACs are dabigatran,
rivaroxaban, apixaban, edoxaban and the newest agent, betrixaban.3–7 Betrixaban is a factor Xa inhibitor, similar to rivaroxaban, apixaban and edoxaban. It is the
first NOAC to be approved for prevention of VTE in medically ill patients who are hospitalized and at risk of VTE.7 There is no published literature of efficacy of
betrixaban for other indications; however, betrixaban is being studied in phase 2 trials for stroke prevention in patients with atrial fibrillation and for VTE
prevention.8
Two other NOACs have been studied in patients who are medically ill and at risk of VTE. A study of extended anticoagulation prophylaxis with rivaroxaban was
found to be non-inferior to enoxaparin and associated with increased risk of bleeding.9 Apixaban was also studied for extended prophylaxis in medically ill
patients and was not superior to enoxaparin and had more major bleeds than enoxaparin (ARR 0.28%/NNH 357).10 Oral anticoagulants and approved indications
are outlined in Table 1.
Table 1. Oral anticoagulants and FDA approved indications. 3–7,11
Drug
Orthopedic VTE
VTE Treatment
Prophylaxis
Warfarin (Coumadin)
Yes
Yes
Dabigatran (Pradaxa®)
Yes
Yes
Rivaroxaban (Xarelto®)
Yes
Yes
Apixaban (Eliquis®)
Yes
Yes
Edoxaban (Savaysa™)
----Yes
Betrixaban (Bevyxxa™)
---------

Stroke Prevention in
NVAF
Yes
Yes
Yes
Yes
Yes
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VTE Prevention in
Acute Medical Illness
------------------------Yes

Abbreviations: NVAF – non-valvular atrial fibrillation; VTE – venous thromboembolism

The most important outcomes in assessing therapy for treatment and prevention of VTE include the occurrence or reoccurrence of VTE, major bleeding and allcause mortality. Additional relevant outcomes include: minor bleeding, cardiovascular events and withdrawals due to adverse events. Early research relied
primarily on symptomatic VTE and fatal PE as measures of antithrombotic prophylaxis efficacy. Recent studies have incorporated the use of the surrogate
outcome, asymptomatic DVT detected by mandatory venography, as a common component of the primary outcome.12 The American College of Chest Physicians
(ACCP) guidelines find this outcome “fundamentally unsatisfactory” due to the inability to weigh the risks and benefits of efficacy (knowledge of symptomatic
events) compared to serious bleeding.13 The guidelines provide suggestions to estimate reductions in symptomatic thrombosis, dependent upon available
evidence. Many studies that evaluate the effectiveness of anticoagulants in VTE prevention, rely on asymptomatic DVT events to determine treatment
differences and are not powered to detect a difference in the frequency of symptomatic events, due to low occurrence rates.12
See Appendix 1 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in
specific populations.
Clinical Efficacy:
The approval of betrixaban was based off of one fair quality, double-dummy RCT comparing extended treatment with oral betrixaban 80 mg daily for 35-42 days
and SQ placebo for 10±4 days to SQ enoxaparin 40 mg once daily for 10±4 days and oral placebo for 35 to 42 days in patients hospitalized for acute medical
illness and at high risk of thrombosis.1 Patients randomized to betrixaban were given a loading dose of 160 mg. Doses of enoxaparin and betrixaban were
reduced in patients with severe renal insufficiency to enoxaparin 20 mg daily and betrixaban 40 mg daily (loading dose of 80 mg). Patients enrolled in the study
were 40 years or older and hospitalized for acute medical illness (heart failure, respiratory failure, rheumatic disorders, infectious disease, or ischemic stroke).
The most common reason for hospitalization was for acute decompensated heart failure which occurred in 45% of patients. The protocol was amended to
increase the number of patients at high risk of VTE after trial initiation.1 High risk was defined as the following: patients at least 75 years of age, patients 60-74
years of age with an elevated D-dimer level at least 2 times the upper limit of normal, or patients 40 to 59 years of age with a D-dimer of at least 2 times the
upper limit of normal and a history of either VTE or cancer (excluding non-melanoma carcinoma of the skin). Patients expected to require prolonged
anticoagulation were excluded as well as those with end stage renal disease (CrCl ≤ 15 mL/min) or liver dysfunction. Patients were stratified by D-dimer levels
(greater than 2 times the upper limit of normal [ULN] or less than 2 times the ULN). The primary efficacy endpoint was a composite of asymptomatic proximal
DVT between day 32 and 47, symptomatic proximal or distal DVT, symptomatic nonfatal pulmonary embolism, or death from VTE between day 1 and day 42.1
Results were analyzed based on a sequential analysis in three pre-specified cohorts: 1) patients with elevated D-dimer level (cohort 1), 2) patients with an
elevated D-dimer (cohort 1 patients) and an age of at least 75 years old (cohort 2), 3) and all enrolled patients (overall population cohort). Based on a prespecified sequential statistical analysis plan, between-group differences in the first cohort had to reach statistical significance in order to calculate betweengroup differences in subsequent cohorts.1 If significance was not met, then the subsequent analyses would be considered exploratory.
In cohort 1, less patients in the betrixaban group experienced the composite primary outcome compared to enoxaparin, 6.9% versus 8.5%, respectively (RR 0.81;
95% CI, 0.65 to 1.0; P=0.054).1 Median treatment days were 36 for betrixaban and 9 for enoxaparin. Results for the primary composite outcome was driven by
the number of asymptomatic DVTs which represented 80% of the total events for betrixaban and 78% for enoxaparin (from cohort 1 patients). The results for
secondary outcomes were considered exploratory since superiority of betrixaban compared to enoxaparin was not achieved for the primary outcome. In the
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second cohort, the primary efficacy outcome occurred in 5.6% of betrixaban treated patients and 7.1% of enoxaparin treated patients (ARR 1.5%/NNT 67; RR
0.80; 95% CI, 0.66 to 0.98; P=0.03).1 In the overall population, betrixaban had an occurrence of the primary outcome of 5.3% compared to 7.0% with enoxaparin
(ARR 1.7%/NNT 59; RR 0.76; 95% CI, 0.63 to 0.92; P=0.006).1 For both the cohort 2 population and for the overall population, the incidence of asymptomatic DVT
accounted for a majority of the events, 80% in both groups. There was no treatment effect in patients randomized to the betrixaban 40 mg group compared to
enoxaparin (RR 1.03; 95% CI, 0.68 to 1.57).14 The FDA found that the efficacy of betrixaban was supported by analyses that used the mITT population (all
randomized patients that received study drug).14 The results of cohort 2 and subgroup analyses also supported the effectiveness of betrixaban.14
In general, this was a fair quality trial with adequate randomization. Attrition was high in both groups, 33% for betrixaban and 30% for enoxaparin. Limitations to
this study include a higher inclusion rate of patients that have an elevated D-dimer, which are not always a reliable indicator of risk of thrombosis. The different
dosing durations between groups may bias results in favor of betrixaban; however, the intent of the study was to determine the benefits of extended
anticoagulation treatment in this population compared to the current standard of 6-14 days of treatment. Efficacy assessment of asymptomatic proximal DVT by
ultrasound on or before day 47 doesn’t support the efficacy claim of extended treatment benefit because assessment of the treatment effect and extended
treatment effect were not delineated. Additionally, the clinical significance of asymptomatic DVT is unclear. The external validity of these results to Medicaid
patients is low due to the average patient age being 76 years
Clinical Safety:
The safety population was comprised of 3,716 betrixaban treated patients and 3,716 enoxaparin treated patients.1 Adverse reactions occurring in greater than
2% of patients are listed in Table 2. For the outcome of major bleeding, betrixaban was associated with 25 (0.67%) events and enoxaparin was associated with
21 (0.57%) events (RR 1.19; 95% CI, 0.67 to 2.12).7 The most common cause of major bleeding was gastrointestinal 19/25 (51% of major bleeds) for betrixaban
treated patients and 9/21 (24%) for enoxaparin treated patients.14 Intracranial bleeds occurred in 2 patients in the betrixaban group and 7 cases in patients
receiving enoxaparin.14 Betrixaban was found to cause 91 (2.5%) major or clinically relevant nonmajor bleeding events compared to 38 (1.02%) events with
enoxaparin (ARR 1.4%/NNH 71).1 Withdrawal rates were most commonly due to bleeding, 2.4% in the betrixaban group and 1.2% in the enoxaparin group (pvalue not provided).
Table 2. Adverse Reactions of Betrixaban (in ≥ 2% of patients) During the Phase 3 Trial.7
Adverse Reaction
Betrixaban
Enoxaparin
N= 3,716
N = 3,716
Epistaxis
58 (2%)
24 (1%)
Hematuria
62 (2%)
28 (1%)
Urinary Tract Infection
123 (3%)
87 (2%)
Constipation
110 (3%)
102 (3%)
Hypokalemia
93 (3%)
84 (2%)
Table 3. Pharmacology and Pharmacokinetic Properties.7
Parameter
Mechanism of Action
Inhibition of factor Xa decreasing thrombin generation
Oral Bioavailability
34%
89

Distribution and
Protein Binding
Elimination
Half-Life
Metabolism

Volume of distribution is 32 L/kg and protein binding is 60%
85% feces and 11% urine
19-27 hours
CYP-independent hydrolysis in the plasma

Abbreviations: CYP = cytochrome P450

Similar to other anticoagulants, betrixaban has a black box warning for the risk of epidural or spinal hematomas in patients who are receiving neuraxial
anesthesia or undergoing spinal puncture.
Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Mortality
2) Symptomatic venous thromboembolism
3) Major bleeds
4) Stroke
5) Study withdrawal due to an adverse event

Primary Study Endpoint:
1) Composite of asymptomatic proximal DVT and symptomatic VTE
(DVT, non-fatal PE or death from VTE)

Table 4. Comparative Evidence Table.
Ref./
Study Design
1. Cohen, et
al1

Drug Regimens/
Duration
1. Betrixaban 80 mg
once daily (B)†

DD, RCT, MC,
AC

2. Enoxaparin 40 mg
SQ once daily (E)*

† First dose was a
loading dose of 160
mg. Treatment
duration was 35-42
days
* Treatment
duration was 10 ± 4
days

Patient
Population
Demographics:
Mean age: 76 yr
Age ≥75 yr: 62%
Male: 45%
Hospital days: 10
White: 93%
Previous thromboprophylaxis ≤96
hours: 51%
HF: 45%
Infection: 29%
D-dimer ≥2 ULN:
100%
Key Inclusion
Criteria:
- Adults 40 to ≤60
years and one
additional risk

N

Efficacy Endpoints

mITT*:
B: 3721
E: 3720

Primary Endpoint:
Composite of asymptomatic
proximal DVT and
symptomatic VTE (DVT, nonfatal PE or death from VTE)
(Cohort 1):
B: 132 (6.9%)
E: 166 (8.5%)
RR 0.81 (95% CI, 0.65 to 1.0)
P=0.054

PP:
B: 2503
E: 2628
Attrition:
B: 33%
E: 30%

* All
patients
randomized
and received
study drug

ARR/
NNT

Components of Primary
Endpoint (Cohort 1)
Asymptomatic proximal DVT:
B: 105 (5.5%)
E: 129 (6.6%)
P-value not provided
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NS

NA

Safety Outcomes
(safety population)
Major bleeding:
B: 15 (0.6%)
E: 17 (0.7%)
RR 0.88 (95% CI,
0.44 to 1.76)
P=0.72
Clinically relevant
non-major bleeding:
B: 72 (3.1%)
E: 44 (1.9%)
RR 1.64 (95% CI,
1.13 to 2.37)
P< 0.009
Stroke (entire study
population):
B: 24 (0.6%)
E: 41 (1.1%)

ARR/NNH

NS

1.2/83

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: (low) Patients were
randomized 1:1 via an interactive voiceresponse system. Randomization was
stratified by dose and D-dimer levels.
Performance Bias: (unclear) medications were
masked by using a double-dummy design.
Blinding of patients and providers was not
described other than using a double-blind
design.
Detection Bias: (low) Outcomes were
adjudicated by an independent central endpoint committee who were blinded to
treatment assignment.
Attrition Bias: (unclear) Attrition was not
reported separately for cohort 1 patients.
Overall attrition was high in both groups but
similar to other studies that require
asymptomatic assessment of VTE.

factor for VTE or
>60 years
- Elevated D-dimer
level (2x ULN)
- Hospitalized for
<96 hours for
acute medical
illness
- Reduced mobility
- Risk factors for
VTE

Key Exclusion
Criteria:
- Age <75 years
and D-dimer <2x
ULN
- Anticipated
anticoagulation
for a prolonged
period during the
trial
- Life expectancy
<8 weeks
- Risk of increased
bleeding
- Severe renal
insufficiency and
requires
concomitant P-gp
inhibitor
-Contraindications
to anticoagulation
therapy
- Abnormal liver
function tests

Symptomatic proximal or
distal DVT:
B: 14 (0.7%)
E: 19 (1.0%)
p-value not provided
Symptomatic Non-fatal PE:
B: 5 (0.3%)
E: 17 (0.9%)
P-value not provided
Exploratory Endpoints:
Composite of asymptomatic
proximal DVT and
symptomatic VTE (Cohort 2):
B: 160 (5.6%)
E: 204 (7.1%)
RR 0.80 (95% CI, 0.66 to 0.98)
P=0.03
Composite of asymptomatic
proximal DVT and
symptomatic VTE (Overall
population):
B: 165 (5.3%)
E: 223 (7.0%)
RR 0.76 (95% CI, 0.63 to 0.92)
P=0.006

RR 0.59 (95% CI,
0.35 to 0.97)
P=0.03

Reporting Bias: (low) Prespecified outcomes
were reported. Study was funded by industry.
0.5/200

NA

NA

1.5%/
67

1.7%/
59

All-cause Mortality:
B: 210 (5.7%)
E: 215 (5.8%)
P-value not
provided

NA

Applicability:
Patient: Patients with severe renal
insufficiency received reduced doses of
enoxaparin (20 mg daily) or betrixaban
(loading dose of 80 mg and daily dose of 40
mg). Patients taking p-glycoprotein inhibitors
received betrixaban 40 mg daily.
Intervention: Appropriate betrixaban doses
were used.
Comparator: Enoxaparin given as 40mg SQ
once daily is an appropriate comparator but
treatments were given for a longer duration
in the intervention group which would bias
efficacy in favor of betrixaban.
Outcomes: DVT and VTE occurrence is an
appropriate outcome; however, the clinical
significance of asymptomatic events is
unknown.
Setting: Patients from 460 sites in 35
countries.
Conclusion: Extended treatment with
betrixaban was non-inferior to enoxaparin
when given for a longer duration with similar
rates of major bleeding in patients who were
at high risk of thrombosis.

Abbreviations [alphabetical order]: AC = active controlled; ARR = absolute risk reduction; CI = confidence interval; DD = double-dummy; DVT = deep vein thrombosis; HF = heart failure; mITT = modified
intention to treat; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NR = not reported; P-gp= p-glycoprotein; PP = per protocol; RCT =
randomized controlled trial; RR = relative risk; ULN = upper limit of normal; VTE = venous thromboembolism; yr = years.
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Class Update with New Drug Evaluation: Disease-Modifying Drugs for Multiple Sclerosis
Date of Review: November 2017
Date of Late Review: November 2016

Literature Search: 9/1/2016 – 9/15/17

Generic Name: ocrelizumab
PDL Class: Multiple Sclerosis

Brand Name: Ocrevus™ (Genentech)
AMCP Dossier Received: Yes

Purpose for Class Update:
Evidence for the comparative effectiveness of disease modifying drugs (DMD) for multiple sclerosis (MS) was last reviewed by the Oregon Pharmacy &
Therapeutic Committee (P&T) in November 2016 as summarized in a Drug Effectiveness Review Project (DERP) report. This review examines new comparative
evidence of DMDs for MS published since 2016 and summarizes the evidence for a new DMD approved to treat MS, ocrelizumab.
Research Questions:
1. What is the comparative effectiveness and efficacy of DMDs for multiple sclerosis (MS)?
2. Do DMDs for MS differ in harms?
3. Are there subgroups of MS patients based on demographics (age, racial or ethnic groups, and gender), socioeconomic status, concomitant medications,
severity of disease, or co-morbidities for which one DMD is more effective or associated with fewer adverse events?
Conclusions:
 Since the last review, one systematic review and network meta-analysis was completed by the Institute for Clinical Evidence and Research (ICER) to evaluate
all the DMDs used to manage MS,1 a Cochrane systematic review compared the safety and efficacy of interferons and glatiramer in relapsing-remitting
multiple sclerosis (RRMS),2 and the National Institute for Health and Care Excellence (NICE) published guidance focused on the use of daclizumab in treating
adults with RRMS.3
 The ICER network meta-analysis (NMA) indirectly compared daclizumab, glatiramer acetate, interferon beta-1a, peginterferon beta-1a, interferon beta-1b,
dimethyl fumarate, fingolimod, teriflunomide, alemtuzumab, natalizumab, ocrelizumab and rituximab in management of RRMS. Most of the included trials
were of moderate quality.1 Alemtuzumab, natalizumab, and ocrelizumab had the greatest reduction in annualized relapse rate with about a 70% reduction
compared to placebo Relative Rate (RR) of relapse: alemtuzumab: 0.28, 95% CI 0.22 to 0.35; natalizumab RR 0.31, 95% Confidence Interval (CI) 0.25 to 0.40;
ocrelizumab RR 0.35, 95% CI 0.27 to 0.44).1 Fingolimod (RR 0.46; 95% CI 0.30 to 0.5), daclizumab (RR 0.46; 95% CI, rituximab (RR 0.51; 95% CI 0.27 to 0.93),
and dimethyl fumarate (RR 0.53; 95% CI 0.43 to 0.63) were also effective with 47% to 54% reduction compared to placebo.1 The interferons, glatiramer
acetate 20 mg (RR 0.67; 95% CI 0.52 to 0.86), and teriflunomide (RR 0.77; 95% CI 0.67 to 0.93) were less effective with 17% to 37% reduction versus placebo.
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All DMDs were statistically significantly superior to placebo for reduction in annualized relapse rate.1 Only 2 drugs, ocrelizumab and rituximab, were
evaluated for treatment of primary progressive multiple sclerosis (PPMS) and were not included in a network meta-analysis to evaluate treatments in PPMS.
Currently there is limited data from two placebo-controlled trials to evaluate the efficacy of ocrelizumab and rituximab in adults with PPMS.
Moderate quality evidence included in a Cochrane systematic review concluded there was no difference in efficacy as measured by RRMS progression and
risk of relapse between interferon and glatiramer.2
NICE guidance recommends daclizumab as an option for treating RRMS in adults, only if: the person has active RRMS previously treated with DMD therapy,
or rapidly evolving severe RRMS (that is, at least 2 relapses in the previous year and at least 1 gadolinium enhancing lesion at baseline MRI) and
alemtuzumab is contraindicated or otherwise unsuitable.3
The FDA labeling for dimethyl fumarate and fingolimod was revised to include warnings about possible progressive multifocal leukoencephalopathy (PML)
infections associated with therapy.4,5 Dimethyl fumarate labeling was revised to include risks of hepatotoxicity that could require hospitalization.4
There is insufficient evidence to address the role of DMDs in managing specific subpopulations of persons with MS.
The efficacy of ocrelizumab when compared to placebo in treatment of PPMS is based on low quality evidence from the ORATORIO trial.6 A lower probability
of short-term disease progression over 12 weeks as assessed by the Expanded Disability Score (EDSS) was demonstrated with ocrelizumab compared to
placebo (32.9% vs. 39.3%, respectively; hazard ratio (HR)=0.76; 95% confidence interval (CI) 0.59 to 0.98; p = 0.03, number needed to treat (NNT) = 16).6 The
FDA advisory committee identified several aspects of the ORATORIO trial design that may have biased the researchers’ conclusions.7 Imputation of primary
outcome results for patients that dropped out of the placebo arm as non-responders may have falsely increased the percentage of patients who had
disability progression, which supported the researcher’s hypothesis that ocrelizumab was more effective than placebo.7 The Kaplan-Meier curve
demonstrated a consistent rate of disease progression from 18 weeks through 120 weeks, suggesting the effect of ocrelizumab was limited to the first 18
weeks of treatment.7 Finally, for 29% of patients the investigators reported the baseline EDSS after infusion of the study drug and in 67% of patients after
randomization, which indicates a failure of investigators to follow protocol.7 Despite these limitations in study design and implementation, the FDA
reviewers concluded ocrelizumab should be approved to treat PPMS due an unmet treatment need in adults with PPMS.
There is moderate quality evidence from 2 trials that compared interferon beta-1a to ocrelizumab in RRMS. In one trial, the annualized relapse rate was less
with ocrelizumab at week 96 compared to interferon (0.16 vs. 0.29, respectively; HR 0.51; 95% CI 0.40-0.72; p<0.001).8 Similar results were observed in the
second trial, as patients treated with ocrelizumab had a lower annualized relapse rate at week 96 compared to interferon beta-1a (0.16 vs. 0.29,
respectively; HR 0.53 (95% CI 0.40 to 0.71, p=0.001).9
The most common adverse events observed with ocrelizumab treatment for patients with PPMS were infection (ocrelizumab 49% vs. placebo 43%) and
infusion-related reactions (ocrelizumab 49% vs. placebo 26%).6 In both RRMS trials, infusion reactions occurred in 34% of ocrelizumab patients compared to
10% of interferon beta-1a patients.8 The incidence of infection was 48% with ocrelizumab compared to 38% with interferon beta-1a in these 2 RRMS trials.8
Premedication with acetaminophen and an antihistamine may help prevent the occurrence of infusion-related reactions.10 Ocrelizumab is contraindicated in
patients with active Hepatitis B infection.10
Ocrelizumab is the first drug approved by the Food and Drug Administration (FDA) to treat PPMS based on modest reductions in disease progression over 12
weeks as evaluated by EDSS. Ocrelizumab may also provide an alternative treatment option for patients with RRMS.
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Recommendations:
 Apply clinical prior authorization (PA) criteria to ocrelizumab for both physician administered and point of sale pharmacy claims (see Appendix 4). Limit use
to:
 Funded MS conditions
 History of inadequate response to at least 2 disease modifying agents (DMA) approved for MS; and
 Prescribed by a neurologist.
 Create clinical PA criteria for natalizumab separate from the biologic PA criteria.
 Evaluate costs and PDL status in executive session.
 Consider referring funding of ocrelizumab for PPMS to the Health Evidence Review Commission (HERC) for prioritization consideration.
Previous Conclusions:
 In the DERP network meta-analysis, ocrelizumab 600 mg infusion was considered to have the highest probability (82%) of being the best treatment to
prevent relapse in relapsing-remitting multiple sclerosis (RRMS) followed by alemtuzumab 12 mg infusion (17.3%) followed by oral fingolimod 0.5mg
(0.4%).
 There is moderate evidence in patients with RRMS that alemtuzumab infusion is associated with reduced relapse rates compared with interferon beta1a 44 mcg subcutaneous (SC).
 Fingolimod is associated with lower risk of relapse compared with interferon beta-1a 30 mcg intramuscular (IM), but both agents may be also associated
with increased adverse events.
 Relapse rates were increased with teriflunomide 7 mg but not 14 mg, compared to interferon beta-1a 44 mcg SC. However, treatment with
teriflunomide resulted in fewer study withdrawals due to adverse events.
 Moderate quality evidence showed ocrelizumab 600 mg delayed disability progression in patients with primary progressive MS (PPMS) with no
difference in serious adverse events when compared to placebo Ocrelizumab and daclizumab may be promising additions to current MS treatment, but
additional comparative research is needed to draw definitive conclusions regarding benefits and harms.
 Interferon beta-1a IM (Avonex) appeared to have the lowest immunogenicity of the interferons, with rates of development of neutralizing antibodies of
0% to 14% reported, starting around 9 months of treatment. With interferon beta-1a SC (Rebif®), antibodies also appeared around 9 months, with rates
of immunogenicity from 11% to 46%; with interferon beta-1b SC (Betaseron), neutralizing antibodies appeared as early as 3 months into treatment in
15% to 45% of patients.
 For patients with clinically isolated syndrome (CIS), there were no head-to-head trials of the drugs included in the DERP review. A meta-analysis of the
comparative effectiveness of glatiramer, interferon, and two doses of teriflunomide found no statistically significant differences in rates of progression
to MS, though the analysis estimated the highest probability (45.6%) that interferon beta-1b (Betaseron®) was the best of these drugs for CIS.
 Compared to interferon beta-1a (Avonex), withdrawals due to adverse events were more likely with teriflunomide 7 mg, glatiramer or interferon beta-1b
(Betaseron), and less likely with teriflunomide 14 mg than with glatiramer. In the DERP meta-analysis, alemtuzumab 12 mg had the highest probability of
being the best treatment with lower rates of study withdrawals due to adverse events (70.5%) followed by placebo (13.1%) and is consistent with
Cochrane’s analysis.
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There was a significant improvement in annualized relapse rates of daclizumab 150mg compared with interferon beta-1a 30 mcg IM based on age (≤ 35
years, annualized relapse rate 0.46, 95% CI 0.35 to 0.62; > 35 years, annualized relapse rate 0.74, 95% CI 0.59 to 0.92). The improvement in annualized
relapse rate seen with daclizumab HYP compared with interferon beta-1a 30 mcg IM was significantly greater in those aged 35 or less.
Fingolimod exposure in utero may be associated with increased risk of poor fetal outcomes.

Previous Recommendations:
 Revise clinical prior authorization criteria to require assessment of lymphocyte counts and confirmation of negative pregnancy test before initiating
therapy with dimethyl fumarate.
 Update clinical prior authorization criteria for oral MS drugs to reflect Guideline Note 95 that restricts coverage to RRMS only.
 After evaluation of drug costs in the executive session, Glatopa was designated as nonpreferred and Copaxone was designated as a preferred agent on
the Oregon Practitioner-Managed Prescription Drug Plan (PMPDP).
Background:
MS is a chronic, inflammatory, immune-mediated disease that adversely affects the optic nerves, brain, and spinal cord. Worldwide, it is estimated that 2.3
million individuals have been diagnosed with MS.11 In 2014, the prevalence of MS in the United States (U.S.) was estimated to be around 570,000 people.12
Increased rates of MS have been observed in northern and southern latitudes compared with equatorial countries.13 The age of MS onset varies between 15 and
50 years of age and occurs more frequently in women than in men.13 The annual healthcare costs associated with MS in the U.S. are estimated to be $28
billion.14 Epidemiologic studies assessing risks to relatives of patients with MS have identified a possible familial correlation to the disease. First-degree relatives
may have a 15- to 35-times greater risk of developing MS than the general population.15 MS may also be linked to certain environmental factors including
exposure to Epstein-Barr virus, reduced sun exposure, Vitamin D deficiency, and smoking.16
Plaques or lesioned areas detected through magnetic resonance imaging (MRI) are a hallmark of MS. Chronic inflammation causes central nervous system (CNS)
damage resulting in demyelination and axon degeneration.17 Patients with MS encounter impaired mobility, vision, coordination, bladder function, and cognitive
function. Quality of life may be adversely impacted due to chronic pain, depression and fatigue also associated with MS. The course of MS is highly
unpredictable and varies from person to person. About 15% of patients have a relatively benign course, while about 60% to 70% develop secondary
progression.18 Diagnostic criteria for MS include clinical, laboratory, and radiologic assessments. Although the diagnosis can be made on clinical grounds alone,
MRI can assist with lesion detection within the CNS and can further support a MS diagnosis.19 The McDonald criterion is a tool used by clinicians to diagnosis MS
based upon the number of clinical attacks and lesions.20
Progression of MS is assessed by the amount of disability caused by the disease. The Functional Systems Scale (FSS) and Expanded Disability Status Scale (EDSS)
were developed to provide standardized measures of neurological impairment in MS. The FSS is an ordinal clinical rating scale ranging from 0 (no disability) to 6
(severe disability) which assesses eight different aspects of neurologic, bowel, bladder, sensory, and visual function in an MS patient.21 The EDSS ranges from 0
(normal neurologic exam) to 5 (ambulatory without aid for 200 meters) to 10 (death due to MS), in increments of 0.5 with lower scores indicating more mobility
and activity by the patient.21 The EDSS is complicated to score and, at lower degrees of disability, the scale is very subjective with poor interrater and test–retest
reliability.22 In addition, it is nonlinear over its range in comparison with the actual level of function and it places a much greater emphasis on ambulation status
than other neurologic functions.23 Despite these limitations, the EDSS continues to be the standard disability measure for MS clinical research. Clinical trials have
defined disability progression as an increase in EDSS scale of 0.5 to 1.0 point after 3 or 6 months.24 Some researchers have proposed that longer trials (with a
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duration of at least 1 year) with greater changes in the EDSS scores (greater than 1-2 points) may better identify patients with sustained disability.25 Because of
the limitations of the EDSS, the National MS Society task force developed the Multiple Sclerosis Functional Composite (MSFC) score. This score is a composite
measure of walking speed, upper-limb movements and cognition. Negative values indicate worsening and positive values indicate improvement. Similar to the
EDSS, researchers have had difficulty quantifying a meaningful change in MSFC scores. Individual components of the test may change over time which may not
be reflected in composite scores.24
The annualized relapse rate is often included as an outcome measure for MS clinical trials because it is easy to quantify. Relapses are generally defined as
neurologic symptoms lasting more than 24 hours which occur at least 30 days after the onset of a preceding event.24 However, the probability of relapse is not a
consistent function over time. Patients are usually enrolled in a trial at the time of MS diagnosis when the probability for relapses is high, and as time progresses,
this probability decreases due to the regression to the mean phenomenon.24 In order to have enough power to detect a significant reduction in relapses,
research suggests a clinical trial needs to last at least 1 year, but this measure may also be less meaningful than evaluating the total number of relapses over a
longer period of time.26 In addition, due to low relapse rates recorded in recent trials, the sample size required for new studies may not be feasible.26 MRI lesion
counts may assist clinicians in tool to assess disease progression. However, there is a poor correlation between MRI activity, a surrogate endpoint for CNS
disease, and relapse rate as the appearance of new MRI lesions often outnumber clinical relapses.24 This paradox in MS became apparent when MRI was first
used in MS and attempts to correlate T2 lesions with EDSS revealed a dissociation between the two measures.27
Four distinct clinical courses have been identified for MS: clinically isolated syndrome (CIS), relapsing-remitting (RRMS), secondary progressive (SPMS), and
primary progressive (PPMS).19 CIS is an acute demyelinating episode lasting greater than 24 hours and is the first onset of MS symptoms. Most patients who
present with CIS are eventually diagnosed with MS. Patients with RRMS have clearly defined relapses lasting 3 to 6 months with full recovery and minimal
disease progression between symptomatic episodes. RRMS may be either characterized as active or not active. About 85% of patients with MS are initially
diagnosed with RRMS.28 SPMS begins as relapsing-remitting MS, but gradual worsening of symptoms is observed over time. Approximately 65% of RRMS
patients will enter the secondary progressive phase.28 PPMS is characterized by a steady decline in neurologic function and progressive accumulation of disability
without acute attacks or relapses. Approximately 10-15% of MS patients have PPMS, and in contrast to RRMS, symptoms typically begin in the patients’ fifth or
sixth decade, a later age of onset than RRMS.13 PPMS is distributed more equally between men and women than RRMS. The majority of available direct
evidence continues to reside in patients with relapsing-remitting MS rather than progressing forms of MS. To date, none of the available disease-modifying drugs
(DMDs) have proven efficacious in reducing disability associated with PPMS and treatment has primarily been supportive. The Health Evidence Review
Commission (HERC) has stipulated via Guideline Note 95 that once a diagnosis of primary progressive or secondary progressive multiple sclerosis is reached,
immune modifying therapies are no longer covered.29
Treatment of MS falls into three main categories: symptomatic therapy to improve the patient’s quality of life, treatment of acute attacks, and treatment with
DMDs to alter the natural course of the disease and reduce progressive disability over time. Acute relapses are treated with corticosteroids and symptoms are
treated accordingly with appropriate agents. Interferons have proven efficacy in managing MS and do not require substantial clinical monitoring, so they are
considered first-line agents for treating MS.30 The development of neutralizing antibodies to interferon beta medications may lead to a decreased efficacy of
these agents. However, the long term impact of neutralizing antibodies on clinical outcomes has not been fully determined. The DMDs that have been FDA
approved for the treatment of MS are presented in Table 1. Early use of DMDs in patients with RRMS has been shown to reduce the annualized relapse rate,
lessen severity of relapses, and slow progression of disability.30 Patient preference and tolerance should be considered when comparing oral medications to
injectable options. Around 25% of patients discontinue interferon therapy within 1 to 2 years due to difficulty adhering to daily or weekly injection regimens.31
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Ocrelizumab received FDA approval for treatment of adult patients with RRMS or PPMS in March 2017. Ocrelizumab is the first FDA-approved treatment for
PPMS and provides another treatment option for RRMS patients. The efficacy of rituximab to treat PPMS has also been studied, but use is limited due to poor
efficacy and serious adverse effects associated with its administration.9
Table 1: Disease-Modifying Drugs used to treat MS30
Generic Name
Brand Name Dose/Route/Frequency

FDA Indication

REMS
Major Safety Concerns
Program

Monitoring

Cardiac monitoring
with the first dose.
Ophthalmologic
screening at baseline
and 3-4 months after
starting therapy. LFTs
and CBC every 6
months.
CBC, LFT, serum
creatinine, and blood
pressure every 6
months

Oral Agents
Fingolimod

Gilenya

0.5 mg PO once daily

RRMS

No

Viral infections, fungal
infections, bradycardia with
first dose, hepatic injury, and
macular edema

Teriflunomide

Aubagio

7 mg or 14 mg PO once daily

RRMS

No

Hepatotoxicity, hypertension,
teratogenicity

Dimethyl Fumarate

Tecfidera

240 mg PO twice a day

RRMS

No

Lymphopenia, PML, and
hepatotoxicity

CBC and LFTs every 6
months

Injectable Agents
Mitoxantrone

Novantrone

12 mg/m2 IV infusion every 3 months –
duration of therapy limited to 2 years

RRMS
SPMS

Cardiac toxicity

Copaxone,
Glatopa

20 mg SC once daily; OR
40 mg SC three times a week at least
48 hours apart

RRMS

No

Transient post injection
reactions (chest pain, dyspnea,
flushing, urticaria)

Cardiac function
before each infusion
and CBC and LFTs
every 6 months
None

Avonex
Rebif
Betaseron,
Extavia
Plegridy

30 mcg IM once weekly
22 or 44 mcg SC three times a week
250 mcg SC every other day

RRMS

No

Hepatotoxicity,
thrombocytopenia, and
depression

Glatiramer Acetate

Interferons
Interferon beta-1a
Interferon beta-1a
Interferon beta-1b
Peginterferon beta-1a

125 mcg SC every 14 days
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CBC and LFTs every 6
months

Monoclonal Antibodies
Alemtuzumab
Lemtrada

Intravenous infusion for 2 treatment
courses. Total duration of therapy: 24
months.
First course: 12 mg once a day for 5
days (total 60 mg).
Second course: 12 mg once a day for 3
days (total 36 mg). Begin 12 months
after the first treatment course.
150 mg SC once a month

RRMS* reserve
for patients who
have inadequate
response to 2 MS
drugs*

Yes

Serious infusion reactions, viral
infections, thyroid
autoimmunity,
thrombocytopenia

Thyroid function
every 3 months and
monthly CBC/
platelet assessment.

RRMS* reserve
for patients who
have inadequate
response to 2 MS
drugs*

Yes

Hepatotoxicity, serious
infection

LFTs every month
during treatment

JCV antibody testing
and brain MRI every
6 months. CBC and
LFTs every 6 months
Hepatitis B virus
screening prior to
starting therapy

Daclizumab HYP (High
Yield Process)

Zinbryta

Natalizumab

Tysabri

300 mg via IV infusion every 4 weeks
*consider risk of PML to benefit of
therapy*

RRMS

Yes

PML, hepatotoxicity

Ocrelizumab

Ocrevus

300 mg via IV infusion every 2 weeks
for 2 doses followed by 600mg IV every
6 months

RRMS and PPMS

No

Infusion reactions, infection

Abbreviations: AML = acute myeloid leukemia; CBC = complete blood count; FDA = U.S. Food and Drug Administration; IM = Intramuscular; IV = Intravenous; JCV = John Cunningham virus; LFTs =
liver function tests; MS = multiple sclerosis; MRI = magnetic resonance imaging; PO = Oral; PPMS = primary progressive multiple sclerosis; PML = progressive multifocal leukoencephalopathy; REMS
= Restricted Evaluation and Mitigation Strategy; RRMS = relapsing-remitting multiple sclerosis; SC= Subcutaneous, SPMS = secondary progressive multiple sclerosis.

Methods:
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), the Cochrane Collaboration, National Institute for
Health and Clinical Excellence (NICE), Department of Veterans Affairs, BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health
(CADTH) resources were manually searched for high quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for
quality using the AMSTAR tool and clinical practice guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and
pertinent safety alerts. Finally, the AHRQ National Guideline Clearinghouse (NGC) was searched for updated and recent evidence‐based guidelines.
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sources.
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Systematic Reviews:
Cochrane Systematic Review
A 2016 Cochrane review assessed whether interferons-beta and glatiramer acetate differ in terms of safety and efficacy for treatment of people with RRMS.2
Six trials contributed to the review and included a total of 2904 participants randomly assigned to interferons (n = 1704) and glatiramer (n = 1200). The
treatment duration was 3 years for one study, 2 years for the other 4 RCTs while one study was stopped early (after 1 year).2 The interferon products included
interferon-beta 1b 250 mcg (two trials, 933 participants), interferon-beta 1a 44 mcg (three trials, 466 participants) and interferon-beta 1a 30 mcg (two trials, 305
participants).2 All studies were at high risk for attrition bias. There was moderate quality evidence for primary clinical outcomes, but was low quality for safety
and surrogate endpoints such as MRI outcomes (number of active T2 lesions).2 Both therapies showed similar clinical efficacy at 24 months (number of
participants with relapse (risk ratio (RR) 1.04, 95% confidence interval (CI) 0.87 to 1.24) or progression (RR 1.11, 95% CI 0.91 to 1.35).2 However at 36 months,
evidence from a single study suggests that relapse rates were higher in the group given interferons than in the glatiramer group (RR 1.40, 95% CI 1.13 to 1.74, p
= 0.002).2 Secondary MRI outcomes analysis showed that effects on new or enlarging T2 or new contrast-enhancing T1 lesions at 24 months were similar (mean
difference (MD) -0.15, 95% CI -0.68 to 0.39, and MD -0.14, 95% CI -0.30 to 0.02, respectively).2 The number of participants who dropped out of the study
because of adverse events was similar in the two groups (RR 0.95, 95% CI 0.64 to 1.40).2
The effects of interferon-beta and glatiramer in the treatment of people with RRMS, including clinical (e.g. people with relapse, risk to progression) and MRI (T1
or T2 weighted lesions) measures, seem to be similar or to show only small differences.2 When MRI lesion load accrual is considered, the effect of the two
treatments differs, in that interferon-beta were found to limit the increase in lesion burden as compared with glatiramer, but the clinical significance of this
observation is uncertain.2
Institute for Clinical and Economic Review (ICER)
ICER published a report in early 2017 that evaluated DMD therapy for RRMS and PPMS for effectiveness and value.1 The California Technology Assessment
Forum (CTAF) Panel prepared the report.1 All panel members met conflict of interest guidelines as outlined by ICER.1 The therapies of interest for RRMS included:
daclizumab, glatiramer acetate, interferon beta-1a, peginterferon beta-1a, interferon beta-1b, dimethyl fumarate, fingolimod, teriflunomide, alemtuzumab,
natalizumab, ocrelizumab and rituximab. The medications of interest for PPMS were ocrelizumab and rituximab. The literature search identified 1,834 citations.
After reviewing the titles and abstracts, 113 full text articles were evaluated. There were 33 unique randomized trials with 21,768 patients for the RRMS
indication and 2 randomized trials for the PPMS indication. A network meta-analysis (NMA) was performed to combine direct (head-to-head) and indirect
evidence for relapse rate and sustained disability progression. NMA is a procedure that permits inferences into the comparative effectiveness of interventions
that may or may not have been evaluated directly against each other.32 Estimates of treatment effects from NMAs should be interpreted with caution as
treatment rankings or probabilities can be misleading.32 In the absence of head-to-head evidence, the strength of evidence generated from NMA is low for
indirect comparisons.
The average age of the study participants was about 36 years across the RRMS trials and approximately 70% were women. The participants were predominantly
white. The average duration of MS ranged from 1.1 to 10.5 years across the trials, but most averaged 5-6 years. The EDSS grade at baseline ranged from 2.0 to
3.0, indicating mild disease severity, and the average number of relapses in the prior year ranged from 1.0 to 2.2. Only 5 of the 33 studies included in the review
were rated as good quality by the authors of the ICER report. The primary reasons the other trials were downgraded were lack of blinding of the study
participants and staff, significant loss to follow-up, and lack of measurement of one of the key outcomes: disability progression sustained for 24 weeks.1
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Seventeen publications were evaluated as fair quality. The remaining 11 studies included in the NMA were rated as poor quality, primarily because of greater
than 20% loss to follow-up, but were included in the NMA.1
RRMS Efficacy
In the ICER NMA, alemtuzumab, natalizumab, and ocrelizumab had the greatest reduction in annualized relapse rate with about a 70% reduction compared to
placebo (Relative rate (RR) of relapse: alemtuzumab: 0.28, 95% CI 0.22 to 0.35; natalizumab RR 0.31, 95% Confidence Interval (CI)0.25 to 0.40; ocrelizumab RR
0.35, 95% CI 0.27 to 0.44).1 Fingolimod (RR 0.46; 95% CI 0.30 to 0.5), daclizumab (RR 0.46; 95% CI, rituximab (RR 0.51; 95% CI 0.27 to 0.93), and dimethyl
fumarate (RR 0.53; 95% CI 0.43 to 0.63) were also effective with 47% to 54% reduction versus placebo.1 The interferons, glatiramer acetate 20 mg (RR 0.67; 95%
CI 0.52 to 0.86), and teriflunomide (RR 0.77; 95% CI 0.67 to 0.93) were less effective with 17% to 37% reduction, but all of the drugs were significantly better
than placebo.1 Disability progression sustained for a minimum of 24 weeks as measured by EDSS scores was evaluated in 27 trials. Most of the trials were less
than 2 years in duration and enrolled few patients. In the NMA, ocrelizumab and alemtuzumab had the greatest reduction in disability progression (53% to 58%
reduction compared to placebo respectively), closely followed by daclizumab (46%) and natalizumab (44%).1 Dimethyl fumarate, peginterferon beta-1a,
interferon beta-1b 250 mcg, and fingolimod were next (32% to 38%).1 Teriflunomide, glatiramer acetate, and the remaining interferons were less effective (14%
to 28%).1 Four drugs were not significantly better than placebo (interferon beta-1a 30 mcg, interferon beta-1a 22 mcg, teriflunomide 7 mg, and glatiramer
acetate 40 mg).1
PPMS Efficacy
At the time of the ICER publication only one published trial was available for ocrelizumab (ORATORIO)6 and one for rituximab (OLYMPUS)9. For rituximab, there
was no significant difference in the time to confirmed disease progression sustained for at least 12 weeks compared to placebo (HR 0.77, p=0.14).9 For
ocrelizumab, the primary endpoint of the trial was confirmed disability progression sustained for at least 12 weeks, and was significantly lower than placebo (HR
0.76, 95% CI 0.59 - 0.98, p=0.032).6 Ocrelizumab is discussed in more depth later in this report.
Safety
Although all the DMDs have demonstrated efficacy in reducing annualized relapse rate and disability progression, their benefits should be assessed concurrent
with their possible harms. A number of potentially life-threatening harms have been identified from post-marketing data leading to Black Box warnings for five
of the DMDs (daclizumab, teriflunomide, natalizumab, alemtuzumab and rituximab) used to treat MS. For non-serious adverse effects, flu-like symptoms were
more common in patients treated with interferons, injection site reactions were more common for all of the injectable agents, and infusion reactions were more
common for the infused agents compared to other DMDs.1
Head to Head Trials with DMDs in MS
The DECIDE trial randomized 1841 patients to daclizumab high-yield process (HYP) 150 mg subcutaneously (SC) every 4 weeks or interferon beta-1a 30 mcg
intramuscularly (IM) once weekly for up to 144 weeks.33 Despite this trial being one of the largest and longest RCTS of the DMDs, there was considerable loss to
follow-up (23%).33The annualized relapse rate for daclizumab was lower compared to interferon beta-1a (0.22 vs. 0.39, p<0.001, RR 0.55, 95% CI 0.47-0.64).33
The HR for confirmed disability progression sustained for at least 12 weeks with daclizumab was 0.84 (0.66-1.07, p=0.16) and the HR for confirmed disability
progression sustained for at least 24 weeks was 0.79 (0.59-1.06, p=0.012).33 Data from the DECIDE trial found that daclizumab was significantly better than
interferon beta-1a 30 mcg at reducing relapses, but not disability progression.33 There were also more serious adverse effects with daclizumab (15%) compared
to interferon beta-1a (10%).33 Infections were more common in the daclizumab group than in the interferon beta-1a group (in 65% vs. 57%).33 Elevations in liver
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aminotransferase levels that were more than 5 times the upper limit of the normal range occurred more frequently in the daclizumab group compared to the
interferon group (6% vs. 3%).33
The TRANSFORM trial compared oral fingolimod 0.5mg or 1.25 mg to interferon beta-1a 30 mcg IM every week over 12 months.34 Fingolimod 0.5 mg had
significantly lower annualized relapse rate compared to interferon (0.16 vs. 0.33, 95% CI 0.26 to 0.42, p<0.001), but there were no significant differences in
disability progression. In the CONFIRM trial, there were no significant differences in annualized relapse rate between oral dimethyl fumarate and subcutaneous
glatiramer acetate, though both were more effective than placebo.35 In three trials of alemtuzumab versus interferon beta-1a 44 mcg, alemtuzumab was
consistently better for reducing relapses and progression of disability in patients with RRMS.36-38
Comparative Value
ICER developed a simulation model to estimate costs of MS DMD therapy per quality-adjusted life years (QALYs). Ocrelizumab has not FDA approved when the
ICER report was published, so it was not included in the QALY estimations. The estimated cost per additional QALY for glatiramer 20 mg was $1923,211.1 When
compared to generic glatiramer acetate 20 mg, almost all of the MS DMDs were more costly for cost per additional QALY including teriflunomide, interferon
beta-1a, fingolimod, dimethyl fumarate, peginterferon, and natalizumab.1 Costs per additional QALY ranged from approximately $38,277 per QALY for
alemtuzumab to approximately $355,115 per QALY for interferon beta-1a 22 mcg (Rebif).1 Most of the estimated costs associated with MS therapies per
additional QALY exceed $150,000 with the exception of alemtuzumab, which is currently limited to 2 treatment courses per lifetime.
Guidelines:
National Institute for Health and Care Excellence (NICE)
NICE has published a number of guidance documents for managing MS with various treatments including alemtuzumab, interferons, glatiramer, dimethyl
fumarate, natalizumab, teriflunomide and fingolimod. The NICE Pathway recommends against the use of glatiramer acetate or an interferon beta in the
management of MS, except in individuals whose disease was well-managed by an agent in either class when the guidelines were released in 2002. Dimethyl
fumarate and teriflunomide are recommended for individuals with RRMS, provided the patient’s disease is not highly active or rapidly progressing. Alemtuzumab
is recommended as an option for the treatment of RRMS. Fingolimod should be used in individuals with highly-active MS whose relapses worsened or were
ineffectively controlled over the prior year despite treatment with a beta interferon. Natalizumab is recommended for use in patients with severe, rapidlyevolving RRMS, defined as at least two disabling relapses within one year, at least one gadolinium-enhancing lesion, or a significant increase in T2 lesion load in
comparison with a previous MRI. Guidance for treating PPMS and RRMS with ocrelizumab are pending with a proposed July 2018 publication. The most recent
published guidance was issued in April 2017 and focused on the use of daclizumab for treating RRMS.
NICE guidance recommends daclizumab as an option for treating RRMS in adults, only if:
 the person has active RRMS previously treated with DMD therapy, or rapidly evolving severe RRMS (that is, at least 2 relapses in the previous year and at
least 1 gadolinium enhancing lesion at baseline MRI)3 AND
 alemtuzumab is contraindicated or otherwise unsuitable 3
The committee concluded that it was appropriate to consider the following subgroups and associated comparators for daclizumab:
 people with untreated active RRMS: beta interferons, glatiramer acetate, dimethyl fumarate, teriflunomide and alemtuzumab3
 people with previously treated active RRMS: dimethyl fumarate, teriflunomide and alemtuzumab3
 people with rapidly evolving severe RRMS (at least 2 relapses in the previous year at least one lesion on MRI): natalizumab and alemtuzumab3
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people with highly active RRMS despite previous treatment (no response after at least 1 year to treatment with DMD and at least 1 relapse or at least 1
lesion on MRI): fingolimod and alemtuzumab.3

A Canadian Agency for Drugs and Technologies in Health (CADTH) update on ocrelizumab is slated for publication November 2017.
New Safety Alerts:
The label for Tecfidera® (dimethyl fumarate) was revised January 2017 to include a warning of potential liver injury that could require hospitalization. The
updated label clarifies that signs of liver injury resolved when those patients stopped taking the medicine. Another safety update regarding the possibility of
progressive multifocal leukoencephalopathy (PML) was added to the dimethyl fumarate label as of February 2016. PML is an opportunistic viral brain infection
caused by the JC virus that typically occurs in patients who are immunocompromised.4
The FDA issued a warning that a case of definite progressive multifocal leukoencephalopathy (PML) and a case of probable PML have been reported in patients
taking Gilenya® (fingolimod) for MS. As a result, information about the risk of PML associated with fingolimod was added to the drug label under warnings and
precautions section effective February 2017.5
New Formulations or Indications: None.
Randomized Controlled Trials:
A total of 193 citations were manually reviewed from the initial literature search. After further review, 193 citations were excluded because of wrong study
design (eg, observational), comparator (eg, no control or placebo-controlled), or outcome studied (eg, non-clinical).
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NEW DRUG EVALUATION: Ocrelizumab (Ocrevus™)
See Appendix 2 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in
specific populations.
Clinical Efficacy:
Ocrelizumab is a humanized monoclonal antibody that selectively depletes CD20-expressing B cells. CD20 is a cell surface antigen found on pre-B and mature B
lymphocytes. B cells are involved in the activation of proinflammatory T cells, secretion of proinflammatory cytokines, and production of autoantibodies
directed against myelin.39 B cells are present in meningeal inflammation and may cause cortical demyelinating and neurodegenerative pathologic features of
MS.7 The FDA approval of ocrelizumab for the treatment of patients with MS was based on 3 randomized, double-blind multicentered clinical trials. ORATARIO
was a placebo-controlled, double-blind trial conducted in PPMS patients who received at least 5 cycles of ocrelizumab. OPERA I and OPERA II were identical
double-blind, double-dummy, active comparator-controlled trials in patients with RRMS. Each trial has an open-label extension phase to gather additional safety
information.
ORATORIO was a phase 3, randomized, double blind, international, multi-center study that evaluated the safety and efficacy of ocrelizumab in PPMS patients.
Ocrelizumab was administered as an intravenous (IV) 300 mg infusion every 2 weeks for 2 doses followed by 600 mg IV infusion every 6 months for 120 weeks (5
cycles of therapy). The drug was compared to a placebo infusion administered at the same intervals. The primary outcome was the percentage of patients with
sustained disability progression over 12 weeks. Disability progression was defined as an increase in EDSS by at least 1 point from baseline for subjects with a
baseline EDSS less than or equal to 5.5. Subjects with a baseline EDSS greater than 5.5 were considered responders if a 0.5 point increase from baseline EDSS
was observed at 12 weeks.6 Seven hundred thirty-two patients were randomized 2:1 to receive ocrelizumab (n=488) or placebo (n=244).6 The mean baseline
EDSS score was 4.7 in both groups, mean subject age was 44 years, and time since diagnosis of PPMS was approximately 3 years.
The percentage of patients with disability progression confirmed at 12 weeks was less with ocrelizumab compared to placebo (32.9% vs. 39.3%, respectively;
HR=0.76; 95% CI 0.59 to 0.98; p = 0.03, NNT = 16).6 A significant secondary outcome assessed disability progression at 24 weeks. The percentage of patients with
disability progression confirmed at 24 weeks was 29.6% with ocrelizumab versus 35.7% with placebo (HR 0.75; 95% CI 0.58 to 0.98; p = 0.04; NNT= 17).6 The
researchers concluded there was a lower probability of short term disease progression (12 to 24 weeks) as assessed by EDSS with ocrelizumab compared to
placebo. Although the impact on disability progression was shown to be statistically significant, the clinical impact appears to be modest, especially when the
trial design and execution is evaluated in more depth.
The FDA advisory committee identified several aspects the ORATORIO trial design that may have biased the researchers’ conclusions. The first concern noted
that primary outcome events were imputed for patients that dropped out of the trial, which increased the number of chronic disability progression (CDP) events
by 21 subjects or 8% of the 256 CDP events used in the pre-specified primary analysis.7 Without imputation of results from patients that withdrew from the
study, the p-value for the primary outcome changes from 0.03 to 0.14 indicating an inability to reject the null hypothesis that ocrelizumab is no different that
placebo at affecting disability progression.7 Another concern arose with the pre-specified secondary analysis, which found no treatment benefit for female
patients with PPMS, as 35.5% of women in the placebo group had CDP events compared to 36.0% of the ocrelizumab group.7 A third issue noted the KaplanMeier curve demonstrated a consistent rate of progression from 18 weeks through 120 weeks, suggesting the effect of ocrelizumab was limited to the first 18
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weeks of treatment.7 Finally, for 29% of patients the investigators reported the baseline EDSS after infusion of the study drug and in 67% of patients after
randomization.7 This indicates failure of investigators to follow the protocol and may indicate other breaches in protocol that are not as transparent.7 Despite
such grave concerns with the uncertainties associated with trial design and conduct, the FDA approved ocrelizumab for treatment of PPMS because there is an
unmet treatment need in these patients.7
OPERA I and II evaluated the efficacy and safety of ocrelizumab 300 mg every 2 weeks for 2 doses followed by 600 mg every 24 weeks compared to a first-line
MS treatment, interferon beta-1A 44 mcg three times a week, in patients with RRMS and SPMS over 96 weeks (4 cycles of treatment). The patients included in
these trials had experienced at least 2 documented clinical attacks within the previous 2 years or 1 clinical attack within 1 year prior to screening. The primary
outcome was annualized relapse rate by 96 weeks. Annualized relapse rate was defined as new or worsening neurological symptoms that persisted for more
than 24 hours and were immediately preceded by stable or improved disease state for at least 30 days.8 Eight hundred twenty-one patients were randomized
1:1 between the ocrelizumab (n= 411) and interferon (n= 410) arms in OPERA I. In OPERA II, 835 patients were randomized to ocrelizumab (n=417) and placebo
(n=418). OPERA I found that ocrelizumab had a statistically significant lower annualized relapse rate at week 96 compared to interferon (ocrelizumab 0.16 vs.
interferon beta-1A 0.29; HR 0.51; 95% CI 0.40-0.72; P<0.001).8 Similar results were observed in OPERA II as ocrelizumab had a lower annualized relapse rate at
week 96 compared to interferon (ocrelizumab 0.16 vs. interferon beta-1A 0.29; HR 0.53 (95% CI 0.40 to 0.71, P=0.001).8
Secondary efficacy endpoints included disability progression at 12 and 24 weeks, disability improvement at 12 weeks, and MSFC score change from baseline to
week 96. Disability progression was defined as an increase equal to 1.0 point or greater from the baseline EDSS score that was not attributable to another
etiology (e.g., fever, concurrent illness, or concomitant medication) when the baseline score was 5.5 or less, or an increase equal to 0.5 or greater when the
baseline score was above 5.5. Disability progression was confirmed when an increase in the EDSS was documented at a regularly scheduled visit at least 12
weeks or 24 weeks, after the initial documentation of neurological worsening.8 The percentage of patients with disability progression at 12 weeks for OPERA I
was less with ocrelizumab (7.6%) compared with interferon beta-1a (12.2%) [HR 0.57; 95% CI 0.37 to 0.90; p=0.01; NNT = 22].8 The 12-week results on disability
progression were similar for OPERA II: ocrelizumab 10.6% versus interferon beta-1a 15.1% (HR 0.63; 95% CI 0.42 to 0.92; p=0.02; NNT = 23).8 There were also
significant reductions in confirmed disability progression sustained for 24 weeks (HR 0.57; 95% CI 0.34-0.95 for OPERA I and HR 0.63; 95% CI 0.40-0.98 for OPERA
II) through 96 weeks of follow-up.8
Disability improvement was analyzed only for the subgroup of patients with a baseline EDSS score equal to 2.0 or greater.8 The same approach to data derivation
was used for disability improvement as for disability progression.8 For patients with a baseline EDSS score greater than or equal to 2 and less than or equal to
5.5, disability improvement was defined as a reduction in EDSS score as 1.0 or greater compared to baseline EDSS score. For patients with a baseline EDSS score
greater than 5.5, disability improvement was defined as a reduction in EDSS score of 0.5.8 The effect of ocrelizumab on the percent of patients with confirmed
disability improvement at 12 weeks was significant in the OPERA I trial (ocrelizumab 20% vs. interferon beta-1a 12.4%, p = 0.01, no reported 95% CI, NNT = 14)
but nonsignificant in the OPERA II trial (ocrelizumab 21.4% vs. interferon beta-1a 18.8%, p = 0.40).8 The investigators prespecified the pooled analysis from
OPERA I and II to show statistical significance in disability improvement at 12 weeks (ocrelizumab 20.7% vs interferon beta-1a 15.6%, p = 0.02, no reported 95%
CI).8 The difference in the adjusted mean change in the MSFC score from baseline to week 9 favored the ocrelizumab group over the interferon beta-1a group in
the OPERA II trial (ocrelizumab 0.28 versus interferon beta-1a 0.17; 95% CI 0.03 to 0.18; p=0.004) but not in the OPERA I trial due to insignificant results
(ocrelizumab 0.21 versus interferon beta-1a 0.17; 95% CI -0.04 to 0.12; p=0.33).8
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In summary, for patients with RRMS, ocrelizumab was associated with lower annualized relapse rates than interferon beta-1a over 96 weeks of treatment. In
addition, a lower rate of disability progression at 12 and 24 weeks was noted with ocrelizumab compared to interferon beta-1a. The pooled analysis from OPERA
I and II revealed a higher rate of disability improvement with ocrelizumab compared to interferon beta-1a. The change from baseline to week 96 for MSFC score
was not statistically significant in OPERA I, but it was statistically significant in OPERA II. Of note, 70% of pts had not received previous DMD therapy, which may
not represent most MS patients as interferons are preferred for initial RRMS treatment. In addition, the mean EDSS score was 2.8, indicating minimal disability
from MS. Finally, 25% of patients included in OPERA I and II were from the United States. Other trial sites were located in Canada, Europe, Latin America, Africa
and Australia. Countries in equatorial areas may not have had as high a prevalence of MS as other countries in northern latitudes.
Clinical Safety:
The most common adverse reaction in the 120 week ORATORIO trial was infusion related reactions: 39.9% in the ocrelizumab arm and 25.5% in the placebo
arm.6 Two patients (0.4%) withdrew from ocrelizumab treatment due to infusion-related reactions.6 Other adverse effects noted during the trial included:
nasopharyngitis (22.6% ocrelizumab vs. 27.2% placebo); urinary tract infection (19.8% ocrelizumab vs. 22.6% placebo); influenza (11.5% ocrelizumab vs. 89.8%
placebo) and upper respiratory tract infections (10.9% ocrelizumab vs. 5.9% placebo).6 Serious adverse events included: serious infections (6.2% ocrelizumab vs.
5.9% placebo); breast cancer (0.8 % ocrelizumab vs. 0% placebo); basal-cell carcinoma (0.6% ocrelizumab vs. 0.4% placebo) and other carcinomas (0.8%
ocrelizumab vs. 0.4 % placebo). There were more deaths (0.8% vs. 0.4%) and more neoplasms (2.3% vs. 0.8%) in the ocrelizumab group compared to placebo.
In the OPERA I and II trials conducted over 96 weeks, the most common adverse reaction was infusion site reaction with ocrelizumab compared to placebo
(OPERA I 30.9% vs. 7.3% and OPERA II 37.6% vs. 12.0% respectively).8 One patient assigned to the ocrelizumab arm withdrew from OPERA I due to
bronchospasm during the first infusion.8 Serious adverse effects were reported in 7.8% of patients in the interferon group and 6.9% of the ocrelizumab group in
OPERA I and 9.6% of patients in the interferon group and 7.0% of the ocrelizumab group in OPERA II.8 Three deaths occurred during the OPERA I and II studies
(suicide and mechanical ileus in the interferon arm; suicide in the ocrelizumab group). Infections were reported in 54.3% of interferon-treated patients and
56.9% of ocrelizumab-treated patients in OPERA I and in 52.5% and 60.2%, respectively, in OPERA II.8 Respiratory tract infections and nasopharyngitis were more
common in the ocrelizumab groups, while urinary tract infections were more common in the interferon groups. Overall, serious infections were reported in 2.9%
of the interferon patients and 1.3% of the ocrelizumab-treated patients.8 No opportunistic infections were reported in the study. A total of six malignancies were
reported: 2 (0.2%) in the interferon (mantle cell lymphoma [n=1] and squamous cell carcinoma [n=1]) and 4 (0.5%) in the ocrelizumab group: renal cancer [n=1],
malignant melanoma [n=1], and ductal breast carcinoma [n=2]).8
The most common adverse events for ocrelizumab are infection and infusion-related reactions. Premedication with acetaminophen and an antihistamine may
help prevent the occurrence of infusion-related reaction.10 Ocrelizumab is contraindicated in patients with active Hepatitis B infection.10 However, the limited
numbers of patients and short follow-up contribute to the uncertainty about rare, but serious adverse events associated with ocrelizumab that may not be fully
appreciated until post-marketing data are available.40 Additional studies are needed to determine long-term efficacy and safety of ocrelizumab beyond 5 cycles
of treatment.
Look-alike/Sound-alike Error Risk Potential: No agents identified.
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Table 3. Pharmacology and Pharmacokinetic Properties.10
Parameter
Mechanism of Action
Binds to CD20-expressing B-cells to result in antibody-dependent cellular cytolysis and complement-mediated lysis
Bioavailability
100% administered via intravenous route
Distribution and
Protein Binding
Volume of distribution estimated as 2.78 liters; no information is available on protein binding
Elimination
Clearance is estimated at 0.17 liters/day
Half-Life
26 days
Metabolism
Metabolism has not been studied because antibodies are cleared via catabolism.
Comparative Clinical Efficacy:
Clinically Relevant Endpoints:
1) Relapse Rate
2) Functional status (i.e., disability)
3) Quality of life
4) Early discontinuation due to adverse event
5) Serious adverse events

Primary Study Endpoints:
1) Adults with PPMS – confirmed disability progression at 12 weeks
2) Adults with RRMS and SPMS - annualized relapse rate at week 96
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Table 4. Comparative Evidence Table.
Ref./
Study Design
1.ORATORIO6

Phase 3, DB, PG
PC, MC
182 sites in 29
countries
Dates: March
2011 through
July 2015
Trial duration: 4
years

Drug
Regimens/
Duration
1. Ocrelizumab
initial loading
dose of 300mg
IV every 2
weeks x 2
doses followed
by 600mg IV
every 6
months
2. Placebo IV
infusion every
2 weeks x 2
doses followed
by infusion
every 6
months

At least 120
weeks (5
treatment
cycles) or 256
CDP events

Patient Population

N

Efficacy Endpoints

Demographics:
-Adults with PPMS
-Mean EDSS score =
4.7 in both arms
-Approximately 50%
of the patients were
women
-Mean subject age =
44 years
-Time since PPMS
diagnosis = 2.9 years
in ocrelizumab group
and 2.8 years in PBO
group

ITT:
1. 488
2. 244

Primary Endpoint:
Percent of patients with 12
week sustained increase in
EDSS score
1. 32.9%
2. 39.3%
HR 0.76 (95% CI, 0.59 to
0.98)
p=0.03

Key Inclusion Criteria:
-age 18-55 years
-diagnosis of PPMS
-EDSS score 3.0 - 6.5
-FSS score at least 2
-duration of
symptoms < 10 years

PP:
1. 387
2. 162

Attrition:
1. 21.6%
2. 33.6%

ARR/NNT

Secondary Endpoint:
1.Percent of patients with
confirmed disability
progression at 24 weeks in
time to event analysis
1.29.6%
2. 35.7%
HR 0.75 (95% CI, 0.58 to
0.98)
p=0.04

6.4%/ 16

Safety Outcomes

ARR/NNH

Risk of Bias/
Applicability

Any AE
1.95.1%
2.90.0%

NA for all
(p values
not
reported)

Risk of Bias (low/high/unclear):
Selection Bias: LOW. Randomization
performed centrally by an independent IVRS
in a 2:1 sequence. Stratified by age and
geographic region. Baseline characteristics
balanced.
Performance Bias: HIGH. Infusion related
reactions may have impacted blinding as
more patients in the treatment arm
experienced reactions.
Detection Bias: LOW. EDSS administered by
an investigator blinded to therapy. MRI
results analyzed at a central MRI reading
center by blinded staff members.
Attrition Bias: HIGH. High attrition rate:
overall 25% of subjects enrolled in the study
withdrew. Attrition rates different between
groups. ITT analysis completed and subjects
with early discontinuation considered nonresponders for both arms of the trial, which
may have biased conclusions regarding
significance of primary outcome.
Reporting Bias: HIGH. Study protocol
available. Baseline EDSS for 29% of patients
conducted after infusion of first dose of study
drug and in 67% of patients after
randomization. Study protocol not explicitly
followed by researchers.
Funding and data analysis supported by
Hoffman La Roche.

SAE
1. 20.4%
2. 22.2%
D/C due to AE
1. 4.1%
2. 3.3%
Infusion related
reactions
1. 39.9%
2. 25.5%

6.1%/ 17
Nasopharyngitis
1. 22.6%
2. 27.2%
Urinary tract
infection
1. 19.8%
2. 22.6%

Key Exclusion
Criteria:
-History of RRMS,
SPMS, or PRMS
-Previous treatment
with B-cell targeted
therapies or other
immunosuppressants

Upper respiratory
infection
1. 10.9%
2. 5.9%
Malignancies
1. 2.3% (n=11)
2. 0.8% (n=2)
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Applicability:
Patient: Mean baseline EDSS = 4.7, indicating
moderate disability from MS. Average age of
patients was 44 years old, younger than the
average age of most PPMS patients.
Intervention: Dosing and premedication to
alleviate infusion associated reactions were
appropriate. Patients received at least 5
cycles of drug therapy.

2.OPERA- I8
Phase 3 RCT
DB, DD, MC
N = 821
141 sites in 32
countries
Dates: August
2011 – February
2013

1. Ocrelizumab
600mg IV
every 6
months
2. Interferon
8.8 mcg three
times a week
for weeks 1
and 2,
followed by 22
mcg three
times a week
for weeks 3
and 4, followed
by beta-1a 44
mcg SC three
times a week
Conducted
over 96 weeks
(at least 4
treatment
cycles)

Demographics:
Adults with RRMS
and SPMS
-Mean age = 37 years
-66% female
-6.5 years since
symptom onset
-4 years since MS
diagnosis
-Average relapses in
previous year = 1.3
-70% no prior DMD
therapy
-Mean EDSS score =
2.8
-60% had no lesions
on MRI
Key Inclusion Criteria:
-age 18-55 years
-diagnosis of MS
-EDSS score 0 to 5.5
-at least 2
documented clinical
relapses within
previous 2 years or 1
clinical relapse within
1 year of screening
-no neurologic
worsening for at least

ITT:
1. 410
2. 411

PP:
1. 366
2. 340

Attrition:
1. 11%
2. 17%

Primary Endpoint:
Annualized Relapse Rate at
week 96
1. 0.16
2. 0.29
RR 0.54 ; 95% CI 0.40 to 0.72
P < 0.001
Secondary Endpoints:
1.Percent of patients with
disability progression
confirmed at 12 weeks
1. 7.6%
2. 12.2%
HR 0.57; 95% CI 0.37 to 0.90
P = 0.01
2. Percent of patients with
disability improvement at 12
weeks
1. 20.0%
2. 12.4%
P = 0.01 (95% CI not
reported)

2.Percent of patients with
disability progression
confirmed at 24 weeks
1. 5.9%
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Any AE
1. 80.1 % (n=327)
2. 80.9% (n=331)
NA
SAE
1. 6.9% (n=28)
2. 7.8% (n=32)

4.6%/22

D/C due to any AE
1. 3.2% (n=13)
2. 6.4% (n=26)

Infusion related
reaction
1. 30.9% (n=126)
2. 7.3% (n=30)
7.6%/14
Infections:
1. 56.9% (n=232)
2. 54.3% (n=222)

3.6%/28

Malignancies:
1. 0.7% (n=3)
2. 0.2% (n=1)

NA for all
(p values
not
reported)

Comparator: Placebo comparator appropriate
as no other therapies are FDA approved to
treat PPMS.
Outcomes: Disability evaluated by changes in
EDSS, a validated measure for RRMS
progression, although there is substantial
interrater variability. Progression to disability
over 12 weeks is a relatively short term
measure for chronic disease with no cure. Not
all of the subjects had baseline EDSS scores
recorded.
Setting: 14% of total population enrolled was
from the U.S. Other countries involved in
study have high prevalence of MS including
Canada and Europe.
Risk of Bias (low/high/unclear):
Selection Bias: LOW. Randomized 1:1 via a
centralized independent IVRS. Stratified by
region and baseline EDSS. Similar baseline
characteristics.
Performance Bias: HIGH. Patient in each arm
received matching SC or IV placebo as
appropriate, which were similar in
appearance to investigational product. All
subjects received methylprednisone 100mg
prior to infusion. Prophylaxis with
antihistamine and analgesic at the discretion
of infusion center. Since infusion related
reactions were more prevalent in the
ocrelizumab arm this may have affected
blinding. In addition, side effects with
interferon are distinct from ocrelizumab and
could have affected blinding.
Detection Bias: LOW. Treating and examining
investigators were blinded to treatment arm.
MRI scans were read at a central location by
independent investigators blinded to
treatment arm. Laboratory results were also
blinded to investigators.
Attrition Bias: HIGH. ITT analysis completed
on all randomized patients including
premature withdrawals. Patients withdrawn
from the study were considered nonresponders for primary outcome. For
disability progression, early withdrawals

30 days before
screening and at
baseline

2. 9.5%
HR 0.57; (95% CI 0.34 to
0.95)
P = 0.03

Key Exclusion
Criteria:
-Diagnosis of PPMS
- Previous treatment
with B-cell targeted
therapies or other
immunosuppressants
-Disease duration >
10 years
-Baseline EDSS score
≤2

3.OPERA-II8
Phase 3 RCT
DB, DD, MC
N = 835
166 sites in 24
countries
Dates:
September 2011
through March
2013

1. Ocrelizumab
300 mg IV
q2weeks x 2
weeks
followed by
600mg IV
every 6
months
2. Interferon
beta-1a 44 mcg
SC three times
a week

Demographics:
See OPERA-1

3. Mean MSFC score at 96
weeks
1. 0.21
2. 0.17
RR 0.04 (95% CI -0.04 to
0.12)
P = 0.33

ITT:
1. 417
2. 418

Key Inclusion Criteria:
See OPERA-1
Key Exclusion
Criteria:
See OPERA-1

PP:
1. 360
2. 320

Attrition:
1. 14%
2. 23%

Primary Endpoint:
Annualized Relapse Rate at
week 96
1. 0.16
2. 0.29
HR 0.53 ; 95% CI 0.40 to 0.71
P < 0.001

Secondary Endpoints:
1.Percent of patients with
disability progression at 12
weeks
1. 10.6 %
2. 15.1%
HR 0.63; 95% CI 0.42 to 0.92
P = 0.02

without subsequent EDSS data were
censored. Dropout rates were not equal
between groups.
Reporting Bias: UNCLEAR. Detailed protocol is
available. Trial designed, data analyzed and
study funded by Hoffman-La Roche
NS

Any AE
1. 86.3 % (n=360))
2. 85.6% (n=357)
NA

SAE
1. 7.0% (n=29)
2. 9.6% (n=40)
D/C due to any AE
1. 3.8% (n=16)
2. 6.0% (n=25)

4.5%/22

Infusion related
reaction
1. 37.6% (n=157)
2. 12% (n=50)
Infections:
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NA for all
p values
not
reported)

Applicability:
Patient: 70% of pts had not had previous
DMD therapy, which may not represent most
MS patients as interferons are gold standard
for RRMS treatment. Mean EDSS score was
2.8 indicating minimal disability from MS.
Intervention: Selected dose for ocrelizumab
was proven to be the lowest, maximally
effective dose in Phase II trials.
Comparator: Interferon, a first line drug for
MS, was used as an active comparator
Outcomes: Annualized relapse rate used as
primary outcome, similar to other DMD trials
in MS.
Setting: 25% of patient population were from
the U.S. Other trial sites were located in
Canada, Europe, Latin America, Africa and
Australia. Countries in equatorial areas may
not have had as high a prevalence of MS as
other countries in northern latitudes.
Risk of Bias (low/high/unclear):
Selection Bias: LOW. See OPERA-1
Performance Bias: HIGH. See OPERA-1
Detection Bias: LOW. See OPERA-1
Attrition Bias: HIGH. See OPERA-1
Reporting Bias: UNCLEAR. See OPERA-1
Applicability:
Patient: See OPERA-1
Intervention: See OPERA-1
Comparator: See OPERA-1
Outcomes: See OPERA-1
Setting: See OPERA-1

2. Percent of patients with
disability improvement at 12
weeks
1. 21.4%
2. 18.8%
P = 0.40 (95% CI not
reported)
2. Percent of patients with
disability progression at 24
weeks
1. 6.9%
2. 10.5%
HR 0.63; 95% CI 0.40 to 0.98
P = 0.04
3.Mean MSFC score at 96
weeks
1. 0.28
2. 0.17
RR 0.11 (0.03 to 0.18)
P = 0.004

1. 60.2% (n=251)
2. 52.0% (n=217)
NS

Malignancies:
1. 0.2% (n=1)
2. 0.2% (n=1)

3.6%/28

NA

Abbreviations : AE = adverse effect; ARR = absolute risk reduction;; CDP = confirmed disability progression; CI = confidence interval; DB = double blind; DD = double dummy; DMD = disease modifying
drugs; EDSS = Expanded Disability Status Scale; FSS = Functional Systems Scale; HR = hazard ratio; IFN = interferon; ITT = intention to treat; IVRS = interactive voice response system; IV = intravenous; MC =
multi-center; mITT = modified intention to treat; MSFC = multiple sclerosis functional composite; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to
treat; PBO = placebo; PC = placebo controlled; PP = per protocol; PG = parallel group; PPMS = primary progressive multiple sclerosis; RRMS = relapsing-remitting multiple sclerosis; SC = subcutaneous; SEA
= serious adverse effect; SPMS = secondary progressive multiple sclerosis; U.S = United States
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Appendix 1: Current Status on Preferred Drug List
Generic
GLATIRAMER ACETATE
INTERFERON BETA-1A/ALBUMIN
INTERFERON BETA-1A/ALBUMIN
INTERFERON BETA-1B
INTERFERON BETA-1B
ALEMTUZUMAB
DACLIZUMAB
DALFAMPRIDINE
DIMETHYL FUMARATE
FINGOLIMOD HCL
GLATIRAMER ACETATE
GLATIRAMER ACETATE
OCRELIZUMAB
PEGINTERFERON BETA-1A
TERIFLUNOMIDE

Brand
COPAXONE
AVONEX
REBIF
BETASERON
EXTAVIA
LEMTRADA
ZINBRYTA
AMPYRA
TECFIDERA
GILENYA
COPAXONE
GLATOPA
OCREVUS
PLEGRIDY
AUBAGIO

Route
SUB-Q
INTRAMUSC
SUB-Q
SUB-Q
SUB-Q
INTRAVEN
SUB-Q
ORAL
ORAL
ORAL
SUB-Q
SUB-Q
INTRAVEN
SUB-Q
ORAL

116

PDL
Y
Y
Y
Y
Y
N
N
N
N
N
N
N
N
N
N

Appendix 2: Prescribing Information Highlights
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Appendix 3: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to September Week 1 2017 and Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations September 15, 2017
1 exp Multiple Sclerosis/
34523
2 exp Glatiramer Acetate/
1154
3 exp Interferon-beta/
7554
4 alemtuzumab.mp.
2491
5 daclizumab.mp.
1024
6 Dimethyl Fumarate/
383
7 exp Fingolimod Hydrochloride/
1621
8 ocrelizumab.mp.
148
9 peginterferon beta.mp.
54
10 teriflunomide.mp.
304
11 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10
13653
12 1 and 11
4445
13 limit 12 to (humans and yr="2015 -Current" and (clinical study or clinical trial, all or clinical trial, phase i or clinical trial, phase ii or clinical trial, phase iii or
clinical trial, phase iv or clinical trial or comparative study or controlled clinical trial or meta-analysis or practice guideline or pragmatic clinical trial or
randomized controlled trial or systematic reviews))
193
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Appendix 4: Prior Authorization Criteria

Oral Multiple Sclerosis Drugs
Goal(s):
 Promote safe and effective use of oral disease-modifying multiple sclerosis drugs
 Promote use of preferred multiple sclerosis drugs.
Length of Authorization:
 Up to 12 months
Requires PA:
 Fingolimod
 Teriflunomide
 Dimethyl Fumarate
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Does the patient have a diagnosis of relapsing remitting
multiple sclerosis?

Yes: Go to #3

No: Pass to RPh. Deny; not
funded by the OHP. See
Guideline Note 95 in the
Prioritized List of Health
Services.

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

Yes: Inform prescriber of
covered alternatives in class.

No: Go to #4

Message:
 Preferred products are reviewed for comparative
effectiveness and safety by the Pharmacy and
Therapeutics Committee and do not require PA.
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Approval Criteria
4. Has the patient failed or cannot tolerate a trial of interferon
beta 1a or interferon beta 1b, and glatiramer?

Yes: Go to #5

No: Pass to RPh. Deny;
medical appropriateness.

4. Is the medication being prescribed by or in consultation with
a neurologist?

Yes: Go to #5

No: Pass to RPh. Deny;
medical appropriateness.

5. Is the patient on concurrent treatment with a disease
modifying drug (i.e. interferon beta 1B, glatiramer acetate,
interferon beta 1A, natalizumab, mitoxantrone)?

Yes: Pass to RPh. Deny;
medical appropriateness.

No: Go to #6

6. Is the prescription for teriflunomide?

Yes: Go to #7

No: Go to #9

7. Is the patient of childbearing potential?

Yes: Go to #8

No: Approve for up to 1 year.

8. Is the patient currently on a documented use of reliable
contraception and is there documentation of a negative
pregnancy test prior to initiation of teriflunomide?

Yes: Approve for up to 1 year.

No: Pass to RPh. Deny;
medical appropriateness.

9. Is the prescription fingolimod?

Yes: Go to #10

No: Go to #13

10. Does the patient have evidence of macular edema?

Yes: Pass to RPh. Deny;
medical appropriateness.

No: Go to #11

11. Does the patient have preexisting cardiac disease, risk
factors for bradycardia, or is on anti-arrhythmic, betablockers, or calcium channel blockers?

Yes: Go to #12

No: Approve up to 1 year.

12. Has the patient had a cardiology consultation before
initiation (see clinical notes)?

Yes: Approve up to 1 year.

No: Pass to RPh. Deny;
medical appropriateness.

13. Is the prescription for dimethyl fumarate?

Yes: Go to # 14

No: Pass to RPh. Deny;
medical appropriateness.
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Approval Criteria
14. Does patient have a baseline CBC with lymphocyte count
greater than 500/µL?

Yes: Approve for up to 1 year

No: Pass to RPh. Deny;
medical appropriateness.

Fingolimod Clinical Notes:
 Because of bradycardia and atrioventricular conduction, patients must be observed for 6 hours after initial dose in a clinically appropriate area.
 Patients on antiarrhythmics, beta-blockers or calcium channel blockers or with risk factors for bradycardia (h/o MI, age >70 yrs., electrolyte disorder,
hypothyroidism) may be more prone to development of symptomatic bradycardia and should be initiated on fingolimod with caution. A cardiology evaluation
should be performed before considering treatment.
 Injectable disease modifying treatments remain first-line agents in MS therapy.
 An ophthalmology evaluation should be repeated 3-4 months after fingolimod initiation with subsequent evaluations based on clinical symptoms.
Teriflunomide Clinical Notes:
 Before starting teriflunomide, screen patients for latent tuberculosis infection with a TB skin test, exclude pregnancy, confirm use of reliable contraception in
women of childbearing potential, check blood pressure, and obtain a complete blood cell count within the 6 months prior to starting therapy. Instruct patients
to report symptoms of infection and obtain serum transaminase and bilirubin levels within the 6 months prior to starting therapy.
 After starting teriflunomide, monitor ALT levels at least monthly for 6 months. Consider additional ALT monitoring when teriflunomide is given with other
potentially hepatotoxic drugs. Consider stopping teriflunomide if serum transaminase levels increase (>3-times the ULN). Monitor serum transaminase and
bilirubin particularly in patients who develop symptoms suggestive of hepatic dysfunction. Discontinue teriflunomide and start accelerated elimination in
those with suspected teriflunomide-induced liver injury and monitor liver tests weekly until normalized. Check blood pressure periodically and manage
hypertension. Check serum potassium level in teriflunomide-treated patients with hyperkalemia symptoms or acute renal failure. Monitor for signs and
symptoms of infection.
 Monitor for hematologic toxicity when switching from teriflunomide to another agent with a known potential for hematologic suppression because systemic
exposure to both agents will overlap.
Dimethyl Fumarate Clinical Notes:
 Dimethyl fumarate may decrease a patient’s white blood cell count. In the clinical trials the mean lymphocyte counts decreased by approximately 30%
during the first year of treatment with dimethyl fumarate and then remained stable. The incidence of infections (60% vs. 58%) and serious infections (2%
vs. 2%) was similar in patients treated with dimethyl fumarate or placebo, respectively. There was no increased incidence of serious infections observed in
patients with lymphocyte counts <0.8 x103 cells/mm3. A transient increase in mean eosinophil counts was seen during the first 2 months of therapy.
 Dimethyl fumarate should be held if the WBC falls below 2 x103 cells/mm3 or the lymphocyte count is below 0.5 x103 cells/mm3 and permanently
discontinued if the WBC did not increase to over 2 x103 cells/mm3 or lymphocyte count increased to over 0.5 x103 cells/mm3 after 4 weeks of withholding
therapy.
 Patients should have a CBC with differential monitored on a quarterly basis

P&T/DUR Review:
Implementation:

11/17 (DM); 11/16 (DM); 9/15; 9/13; 5/13; 3/12
TBD; 1/1/
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Daclizumab (Zinbryta™) and Ocrelizumab (Ocrevus™)
Goal(s):
 Restrict use of daclizumab and ocrelizumab to patients with relapsing-remitting multiple sclerosis (RRMS) or primary progressive
multiple sclerosis (PPMS) who have failed multiple drugs for the treatment of PPMS or RRMS.
 Ensure appropriate baseline monitoring to minimize patient harm.
Length of Authorization:
 6 to 12 months
Requires PA:
 Zinbryta™ (daclizumab)
 Ocrevus™ (ocrelizumab)
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is the medication FDA-approved for the requested
indication?

Yes: Go to #3

No: Pass to RPh. Deny;
medical appropriateness

3. Is the drug being used to treat an OHP-funded condition
AND is the requested treatment funded by the OHP for that
condition?

Yes: Go to #4

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

4. Is this a request for continuation of therapy?

Yes: Go to Renewal Criteria

No: Go to #5
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Approval Criteria
5. Is the patient an adult (age ≥18 years) diagnosed with
RRMS?

Yes: Go to #6

No: Go to #10

6. Has the patient failed trials for at least 2 drugs indicated
for the treatment of RRMS?

Yes: Document drug and dates
trialed:
1._________________(dates)
2._________________(dates)

No: Pass to RPh. Deny;
medical appropriateness

Go to #7
7. Is the drug daclizumab?

Yes: Go to # 8

No: Go to # 10

8.Does the patient have a higher degree of ambulatory
ability (e.g., Expanded Disability Status Scale score ≤5)

Yes: Go to #9

No: Pass to RPh. Deny;
medical appropriateness

9. Does the patient have hepatic disease or hepatic
impairment, including ALT or AST ≥2-times the upper limit
of normal, or have a history of auto-immune hepatitis?

Yes: Pass to RPh. Deny;
medical appropriateness

No: Go to #11

10. Is the drug ocrelizumab?

Yes: Go to # 11

No: Pass to RPh. Deny;
medical appropriateness

11. Is the prescriber a neurologist who regularly treats MS?

Yes: Approve daclizumab 150
mg once monthly for 6 months or
ocrelizumab 300 mg every 2
weeks x 2 doses followed by
600mg IV every 6 months for 12
months

No: Pass to RPh. Deny;
medical appropriateness
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Renewal Criteria
1. Has the patient’s condition improved as assessed by the
prescribing physician and physician attests to patient’s
improvement.

Yes: Approve for 12 months.
Document baseline assessment
and physician attestation
received.

124

No: Pass to RPh; Deny; medical
appropriateness.

Peginterferon Beta-1a (Plegridy®)
Goal(s):
 Approve therapy for covered diagnosis which are supported by the medical literature.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred drugs
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Does the patient have a diagnosis of relapsing-remitting
Multiple Sclerosis?

Yes: Go to #3.

No: Pass to RPH; Deny for
medical appropriateness.

3. Will the prescriber consider a change to a Preferred MS
product?

Yes: Inform provider of covered
alternatives in the class.

No: Go to #4.

4. Is the medication being prescribed by or in consultation with
a neurologist?

Yes: Go to #5.

No: Pass to RPH; Deny for
medical appropriateness.

5. Does the patient have any of the following:
 Adherence issues necessitating less frequent
administration
 Dexterity issues limiting ability to administer
subcutaneous injections

Yes: Approve for up to one year.

No: Pass to RPH; Deny for
medical appropriateness.

P&T / DUR Action:
Implementation:

9/23/14 (KS)
10/15
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Dalfampridine
Goal(s):
 To ensure appropriate drug use and limit to patient populations in which the drug has been shown to be effective and safe.
Length of Authorization:
 Up to 12 months
Requires PA:
Dalfampridine
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code

2. Does the patient have a diagnosis of relapsing -remitting
multiple sclerosis?

Yes: Go to #3

No: Pass to RPh. Deny; medical
appropriateness

3. Is the medication being prescribed by or in consultation
with a neurologist?

Yes: Go to #4

No: Pass to RPh. Deny; medical
appropriateness

4. Is the request for continuation of therapy previously
approved by the FFS program (patient has completed 2month trial)?

Yes: Go to Renewal Criteria

No: Go to #5

5. Does the patient have a history of seizures?

Yes: Pass to RPh. Deny; medical
appropriateness

No: Go to #6

6. Does the patient have moderate or severe renal
impairment (est. GFR <50 mL/min)?

Yes: Pass to RPh. Deny; medical
appropriateness

No: Go to #7
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Approval Criteria
7.Is the patient ambulatory with a walking disability requiring
use of a walking aid OR;
have moderate ambulatory dysfunction and does not
require a walking aid AND able to complete the baseline
timed 25-foot walk test between 8 and 45 seconds?

Yes: Approve initial fill for 2month trial.

No: Pass to RPh. Deny; medical
appropriateness

1. Has the patient been taking dalfampridine for ≥2 months
with documented improvement in walking speed while on
dalfampridine ( ≥20% improvement in timed 25-foot walk
test)?

Yes: Go to #2

No: Pass to RPh. Deny; medical
appropriateness

2. Is the medication being prescribed by or in consultation
with a neurologist?

Yes: Approve for 12 months

No: Pass to RPh. Deny; medical
appropriateness

Renewal Criteria

Clinical Notes:
 Because fewer than 50% of MS patients respond to therapy and therapy has risks, a trial of therapy should be used prior to beginning ongoing therapy.
 The patient should be evaluated prior to therapy and then 4 weeks to determine whether objective improvements which justify continued therapy are
present (i.e. at least a 20% improvement from baseline in timed walking speed).
 Dalfampridine is contraindicated in patients with moderate to severe renal impairment.
 Dalfampridine can increase the risk of seizures; caution should be exercised when using concomitant drug therapies known to lower the seizure threshold.

P&T Review:
Implementation:

11/17 (DM); 5/16 (DM); 3/12
8/16, 9/1/13
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Natalizumab (Tysabri®)
Goal(s):
 Approve therapy for covered diagnosis which are supported by the medical literature.
Length of Authorization:
 Up to 12 months
Requires PA:
 Natalizumab (Tysabri®)
Covered Alternatives:
 Preferred alternatives listed at www.orpdl.org

Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Has the patient been screened for Jason Cunningham (JC)
Virus?

Yes: Go to #3

No: Pass to RPH; Deny for
medical appropriateness

3. Has the patient been screened for latent or active
tuberculosis and if positive, started tuberculosis treatment?

Yes: Go to #4

No: Go to #7

4. Does the patient have a diagnosis of relapsing remitting
multiple sclerosis?

Yes: Go to #5

No: Pass to RPH; Deny for
medical appropriateness
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Approval Criteria
5. Has the patient failed trials for at least 2 drugs indicated for
the treatment of RMS?

Yes: Document drug and dates
trialed:
1._________________(dates)
2._________________(dates)

No: Pass to RPh. Deny;
medical appropriateness

Go to #6

6. Is the medication being prescribed by or in consultation with
a neurologist?

Yes: Approve for 12 months

No: Pass to RPH; Deny for
medical appropriateness.

7. Does the patient have Crohn’s Disease?

Yes: Go to #8

No: Pass to RPH; Deny for
medical appropriateness

8.Has the patient failed to respond to at least one of the
following conventional immunosuppressive therapies for ≥6
months:
 Mercaptopurine, azathioprine, or budesonide; or
 Have a documented intolerance or contraindication to
conventional therapy?
 AND
 Has the patient tried and failed a 3 month trial of
adalimumab?

Yes: Approve for up to 12
months.

No: Pass to RPh. Deny;
medical appropriateness.

P&T / DUR Action:
Implementation:

Document each therapy with
dates.
If applicable, document
intolerance or
contraindication(s).

11/17 (DM)
TBD
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Drug Effectiveness Review Project (DERP) Summary Report on Second-Generation Antidepressants
and Antidepressants Literature Scan
Date of Review: November 2017

Date of Last Review: July 2016
Literature Search: July 2016 – July 2017

Current Status of PDL Class:
See Appendix 1.
Research Questions:
 Do any antidepressants differ in efficacy or effectiveness compared with other antidepressants for the treatment of major depressive disorder (MDD),
generalized anxiety disorder (GAD), or any other conditions?
 Do any antidepressants differ in harms compared with other antidepressants?
 Are there subgroups of patients based on demographics (age, racial groups, socio-demographic factors, and sex), other medications, or comorbidities for which
one antidepressant medication is more effective or associated with fewer adverse events than another?
Conclusions:
 No direct comparative evidence was found for levomilnacipran, vilazodone, or vortioxetine with most other second-generation antidepressants for MDD.1
However, network meta-analyses showed similar response rates.1 Relative risks versus placebo were 1.41 (95% CI 1.12-1.77), 1.35 (95% CI 1.06-1.72), and
1.69 (95% CI 1.34-2.14), respectively.1 Response to treatment in the network meta-analyses was defined as 50% improvement of scores from baseline on the
Hamilton Depression Rating Scale.1
 Moderate quality evidence from one randomized controlled trial (RCT) demonstrated similar response rates for vilazodone and citalopram in MDD.1
 Low quality network meta-analyses found similar response rates for vortioxetine and duloxetine for MDD while two RCTs had conflicting data.1 Two
moderate strength RCTs also found similar remission rates and one low strength RCT showed similar improvements in functional capacity.1 Additionally, a
Cochrane review published in 2017 compared vortioxetine to placebo as well as duloxetine and venlafaxine.2 The review of low quality evidence found that
there was no significant difference between the response rates of patients treated with vortioxetine versus serotonin-norepinephrine reuptake inhibitors
(SNRIs) as a class (venlafaxine or duloxetine).2 In individual antidepressant comparisons, response rates were significantly lower for vortioxetine compared to
duloxetine (RR 0.86; 95% CI 0.79-0.94; p=0.001; ARR 6.25%; NNT 16) but no difference was seen between vortioxetine and venlafaxine.2 However,
vortioxetine was noted to have significantly lower dropout rates compared to venlafaxine (RR 0.70; 95% CI 0.52-0.93; ARR 8.1%; NNT 13).2 The authors
concluded that there was no advantage to vortioxetine compared to the SNRIs.2
 Moderate strength of evidence found vortioxetine and venlafaxine XR to have similar response rates after 6 weeks of treatment in severe MDD.1
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Low strength of evidence from one RCT demonstrated statistically non-significant yet numerically smaller response rates based on the Hamilton Anxiety
Scale as well as remission rates with vortioxetine compared to duloxetine for GAD at 8 weeks.1
Low strength of evidence found differences in adverse effects which included greater diarrhea (26.5% vs. 10.6%; RR 2.49; 95% CI 1.69-3.67) and vomiting
(6.6% vs. 1.8%; RR 3.73; 95% CI 1.43-9.86) with vilazodone versus citalopram (one fair quality RCT), numerically lower rates of discontinuation due to adverse
events with vortioxetine versus venlafaxine XR (7.0% vs. 14.2%; RR 0.49; 95% CI 0.21-1.15; one low strength RCT), and significantly lower sexual dysfunction
(25% vs. 46%; RR 0.54; 95% CI 0.34-0.85 and 36% vs. 53%; RR 0.67; 95% CI 0.45-0.98; two fair quality RCT) and somnolence (5% vs. 12%; RR 0.42; 95% CI
0.19-0.02; one fair quality RCT) with vortioxetine versus duloxetine.1 Meta-analyses demonstrated lower risks with vortioxetine compared to duloxetine for
dry mouth (RR 0.69; 95% CI 0.50-0.96).1 Other safety outcomes evaluated in the DERP report demonstrated no statistically significant difference between
levomilnacipran, vilazodone, or vortioxetine and other second-generation antidepressants.1
There is insufficient evidence to determine if there is a difference in various subgroup populations in efficacy or safety for levomilnacipran, vilazodone,
vortioxetine, or other second-generation antidepressants.1
A Cochrane review published in 2016 compared antidepressants and benzodiazepines in adults with panic disorder.3 No significant difference was found in
the primary outcome of failure to respond with tricyclic antidepressants (TCA), selective serotonin reuptake inhibitors (SSRI), or antidepressants as a whole
compared with benzodiazepines based on low quality evidence.3 Low quality evidence showed a benefit for benzodiazepines in total number of dropouts (RR
1.64; 95% CI 1.03-2.63; ARR 8.8%; NNT 12; studies = 7) compared to antidepressants as a whole as well as compared to the SSRIs (RR 1.71; 95% CI 1.03-2.84;
ARR 15.6%; NNT 7; studies = 1) but not the TCAs.3
A Cochrane review comparing bupropion and placebo in adults with ADHD found low quality evidence that change in severity of ADHD symptoms (standard
mean difference [SMD] -0.50; 95% CI -0.86 to -0.15) and proportion of patients achieving significant clinical improvement defined as a reduction of at least
30% in the severity of ADHD symptoms at baseline (48% vs. 32%; RR 1.50; 95% CI 1.13 – 1.99; ARR= 16%; NNT 7) were improved with bupropion compared
with placebo.4 Similar tolerability as measured by participants withdrawing due to adverse events was similar between the bupropion and placebo groups
(RR 1.20; 95% CI 0.35 – 4.10).4
A systematic review of children and adolescents with depressive disorders (DDs), anxiety disorders (ADs), obsessive-compulsive disorder (OCD), and
posttraumatic stress disorder (PTSD) found a significantly increased percentage of patients who discontinued studies due to adverse events in the SSRI
versus placebo groups (RR 1.84; 95% CI 1.38-2.44; p<0.001; 27 trials) but not in the SNRI groups versus placebo (RR 1.56; 95% CI 0.83-2.94; p=0.17; 6 trials).5
However, significantly higher serious adverse events were reported both in the SSRI (RR 1.71; 95% CI 1.22-2.40; p=0.002; 17 trials) and SNRI (RR 2.10; 95% CI
1.19-3.69; p=0.01; 7 trials) groups compared to placebo.5
A Cochrane review published in 2016 compared antidepressants with placebo in patients over the age of 60 years in preventing relapse and recurrence.6 At
12 months, there was a decreased risk of recurrence with antidepressants versus placebo (49% vs. 73%; RR 0.67; 95% CI 0.55-0.82; ARR 24.3%; NNT 5) based
on low quality evidence.6 However, at 24 months there was no significant difference seen in antidepressants versus placebo.6
Two new guidelines, from the Department of Veterans Affairs (VA) and Department of Defense (DoD) as well as the Canadian Network for Mood and Anxiety
Treatments (CANMAT), were published for the treatment of MDD.7,8

Recommendations:
 No new evidence in the DERP report or literature search suggests changes should be made to the PDL based on clinical differences between agents.
 Due to clinical concerns with the Initial Pediatric SSRI Antidepressant – Daily Dose Limit PA that has not yet been implemented, evaluate for potential
intervention (possibly education, retro-DUR, or case management focused) to be brought back to the committee and implemented instead of a PA.
 Evaluate comparative costs in executive session.
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Previous Conclusions:
 A Cochrane review published in 2014 compared the efficacy and tolerability profile of paroxetine to tricyclic antidepressants (TCAs), other selective
serotonin reuptake inhibitors (SSRIs) and newer antidepressants. Most of the studies included in the analysis were at unclear or high risk of bias due to poor
reporting of study characteristics or incomplete outcome reporting. Although some possibly meaningful differences between paroxetine and other
antidepressants (ADs) were noted, no definitive conclusions can be drawn regarding the preference of one AD over another. There is no new comparative
evidence between antidepressants that changes the previous conclusions.
 The Agency for Healthcare Research and Quality (AHRQ) funded a systematic review to evaluate the benefits and harms of second generation
antidepressants (SGAs) compared to non-pharmacologic interventions such as cognitive behavioral therapy (CBT) or herbal supplements such as St. John’s
wort. The authors found low quality evidence with a high risk of bias and concluded both CBT and SGAs are reasonable choices for first line treatment of
adults with depression.
 Several systematic reviews evaluated the safety and efficacy of antidepressants in specific populations such as post-partum women and patients with
cancer, epilepsy or end stage renal disease. In the absence of robust and reliable evidence the authors were unable to draw effective conclusions regarding
the impact of antidepressants in managing depression in these unique populations. More studies in each of these populations is needed to guide clinical
practice.
 Two systematic evaluations focused on antidepressant therapy in pediatric patients concluded that selective serotonin reuptake inhibitors (SSRIs) are better
tolerated with superior efficacy compared to TCA therapy. One systematic review concluded fluoxetine was best tolerated and the most effective for
treating depression in children and adolescents. However, the quality of the studies ranged from low to moderate quality with unclear to high risk of bias.
 A retrospective cohort study conducted in children enrolled in the Tennessee Medicaid program found no evidence of increased suicide risk for sertraline,
paroxetine, citalopram, escitalopram or venlafaxine compared with fluoxetine in children and adolescents.
 Vilazodone received an expanded indication from the Food and Drug Administration (FDA) in March 2015 for a lower 20 mg dose to treat MDD. An
additional Phase III trial demonstrated the efficacy of the 20mg dose in treating MDD.
 New safety warnings were issued by the FDA after reports of orthostatic hypotension, falls and syncope were reported with therapeutic doses of duloxetine.
An analysis of patients from all placebo controlled trials revealed that patients treated with duloxetine reported a higher rate of falls compared to patients
treated with placebo.
Previous Recommendations:
 There is no evidence of a difference in safety or efficacy between antidepressants and preference can be established on cost and patient specific factors.
Evaluate comparative antidepressant costs in Executive Session.
Second Quarter 2017 Utilization:
Second quarter (4/1/2017-7/28/2017) utilization data for the antidepressants show that there were 123,006 claims with the majority (68%) of the utilization for
preferred agents. The most utilized agents overall were sertraline and trazodone (14% each) followed by fluoxetine (11%) and citalopram (10%).
Methods:
The April 2017 Drug Class Review on second-generation antidepressants by the Drug Effectiveness Review Project (DERP) at the Pacific Northwest Evidencebased Practice Center at the Oregon Health & Science University (OHSU) was used to inform recommendations for this drug class.1 In addition, new systematic
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reviews and RCTs published on antidepressants since completion of the last literature scan in July 2016 which were not included in the DERP report were
identified. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits used. The OHSU Drug
Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), Cochrane Collection, National Institute for Health and Clinical Excellence
(NICE), Department of Veterans Affairs, BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually
searched for high quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and
clinical practice guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts. Finally, the
AHRQ National Guideline Clearinghouse (NGC) was searched for updated and recent evidence‐based guidelines.
The DERP is part of the Pacific Northwest Evidence-based Practice Center at Oregon Health & Science University. The purpose of the DERP reports is to make
available information regarding the comparative clinical effectiveness and harms of different drugs. DERP reports are not usage guidelines, nor should they be
read as an endorsement of or recommendation for any particular drug, use, or approach. OHSU does not recommend or endorse any guideline or
recommendation developed by users of these reports. The original DERP report is available to Oregon Pharmacy and Therapeutics Committee members upon
request. An executive summary report is publically available in the agenda packet and on the DURM website.
The primary focus of the evidence outside of the DERP report is on high quality systematic reviews and evidence-based guidelines. RCTs will be emphasized if
evidence is lacking or insufficient from those preferred sources.
DERP Report Findings:
In April 2017, DERP released a drug class update on second-generation antidepressants with an emphasis on levomilnacipran, vilazodone, and vortioxetine
compared with other second-generation antidepressants.1 The report focused on adult populations with MDD or GAD and included 7 head-to-head trials.1 A
network meta-analysis based on response to treatment on the Hamilton Depression Rating Scale was also completed utilizing 119 RCTs which included all placeboand active-controlled RCTs that contained homogeneous populations and outcomes.1 Network meta-analysis is a procedure that allows inferences into the
comparative effectiveness of interventions that may or may not have been studied directly.9 The results of network meta-analyses should be interpreted with
caution as this is indirect evidence.9,10
Table 1. Second-generation Antidepressants Included in the DERP Review.1
Generic Name
U.S. Trade Name
Bupropion
Wellbutrin®
Wellbutrin SR®
Wellbutrin XL®
Citalopram
Celexa®
Desvenlafaxine
Pristiq®
Duloxetine
Cymbalta®
Escitalopram
Lexapro®
Fluoxetine
Prozac®
Prozac Weekly®
Fluvoxamine
Luvox®

Usual Daily Dosing Range
200-450 mg
150-400 mg
150-450 mg
20-40 mg
50 mg
40-60 mg
10-20 mg
10-80 mg
90 mg
50-300 mg
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Frequency
Three times daily
Twice daily
Once daily
Once daily
Once daily
Once or twice daily
Once daily
Once or twice daily
Once weekly
Once or twice daily

Levomilnacipran
Mirtazapine
Nefazodone
Paroxetine
Sertraline
Trazodone
Venlafaxine
Vilazodone
Vortioxetine

Fetzima®
Remeron®
Remeron Sol tab®
Serzone®
Paxil®
Paxil CR®
Zoloft®
Desyrel®
Effexor®
Effexor XR®
Viibryd®
Trintellix®

40-120 mg
15-45 mg
15-45 mg
200-600 mg
20-60 mg
12.5-75 mg
50-200 mg
150-400 mg
75-375 mg
75-225 mg
40 mg
10-20 mg

Once daily
Once daily
Once daily
Twice daily
Once daily
Once daily
Once daily
Three times daily
Two to three times daily
Once daily
Once daily
Once daily

Key Question 1: For outpatients with major depressive disorder (MDD) or generalized anxiety disorder (GAD), do levomilnacipran, vilazodone, or vortioxetine
differ in efficacy or effectiveness compared with one another or other second-generation antidepressants?
Major Depressive Disorder
Levomilnacipran Compared with Other Second-Generation Antidepressants
 Comparative evidence was not found.1
 No statistically significant differences were found in terms of response rates in network meta-analyses.1
Vilazodone Compared with Other Second-Generation Antidepressants
 One fair quality RCT showed no difference in Montgomery Asberg Depression Rating Scale scores (-17.6 vs. -17.5 points) or response rates (64.6% vs.
62.9%; RR 1.03; 95% CI 0.90-1.16) between vilazodone 40 mg and citalopram 40 mg groups (n=580 total) at 10 weeks.1 The network meta-analyses results
for response rates were similar to those in the RCT (RR 1.01; 95% CI 0.72-1.41).1
 No other direct comparative evidence was available for vilazodone, and no statistically significant differences were found for response rates in the network
meta-analyses when comparing vilazodone to other second-generation antidepressants.1
Vortioxetine Compared with Duloxetine
 Evidence from two fair-quality phase III trials provided differing results in terms of response rate.1
 One trial (n=614) compared vortioxetine 15 mg and 20 mg with duloxetine 60 mg. Fewer patients in both the vortioxetine groups achieving response to
treatment at 8 weeks compared to duloxetine 60 mg (44.1% vs. 44.2% vs. 54.8%; RR 0.81; 95% CI 0.67-0.98).1 The percent of responders in the placebo
group was 39.2%.11 Neither of the treatment groups showed significantly greater improvements in Sheehan Disability Score compared to the placebo
group.1
 Another trial (n=602) comparing flexible-dose vortioxetine (10-20mg/day) to duloxetine 60 mg resulted in similar rates of response (50.9% vs. 54.5%; RR
0.98; 95% CI 0.92-1.19).1
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No statistically significant differences were found in terms of response rates in network meta-analyses (RR 1.22; 95% CI 0.95-1.56).1

Vortioxetine Compared with Venlafaxine XR
 One fair-quality phase II trial (n=429) reported similar reductions in Montgomery Asberg Depression Rating Scale scores from baseline to week 6 (-22.9 vs.
-23.4 points), response rates on the Hamilton Depression Rating Scale (69.0% vs. 72.0%; RR 0.98; 95% CI 0.82-1.16), and remission rates on the Hamilton
Depression Rating Scale (45.0% vs. 46.0%; RR 0.98; 95% CI 0.73-1.31) between vortioxetine 10 mg per day and venlafaxine 225 mg per day.1 Placebo
response rates and remission rates on the Hamilton Depression Rating Scale were 40% and 28%, respectively, indicating a significant improvement with
both vortioxetine 10 mg and venlafaxine 225 mg for both outcomes.12
 No statistically significant differences were found in terms of response rates in network meta-analyses (RR 1.15; 95% CI 0.91-1.45).1
Vortioxetine Compared with Other Second-Generation Antidepressants
 No direct comparative evidence was found aside from the evidence presented above for vortioxetine versus duloxetine and vortioxetine versus venlafaxine
XR.1
 Upon indirect comparison with network meta-analyses, vortioxetine was associated with significantly greater response rates compared to bupropion (RR
1.33; 95% CI 1.02-1.74) and fluoxetine (RR 1.35; 95% CI 1.05-1.73).1 However, results were significantly impacted by inclusion or exclusion of studies with
high risk of bias in the meta-analysis which decreases confidence in these results. Upon addition of studies with high risk of bias to the meta-analyses, the
bupropion versus vortioxetine comparison no longer achieved statistically significant differences. Additionally, upon removal of a single vortioxetine versus
placebo trial from the model which reported substantially greater response rates for vortioxetine, the response rates were not statistically significant for
either comparison.1
Generalized Anxiety Disorder
 No comparative evidence was found for levomilnacipran or vilazodone compared to other second-generation antidepressants.1
Vortioxetine Compared with Duloxetine
 Vortioxetine is not FDA-approved for GAD.1
 A fair-quality phase III trial (n=781) showed statistically similar results in the change of Hamilton Anxiety Scale ratings from baseline to week 8 (-11.66 for
vortioxetine 10 mg; -13.87 for duloxetine 60 mg).1 Response rates (44.8% vs. 51%; RR 0.88; 95% CI 0.69-1.12) and remission rates (20.1% vs. 28.2%; RR
0.71; 95% CI 0.48-1.07) were statistically similar but numerically lower for patients on vortioxetine 10 mg compared to duloxetine.1 The response rate for
placebo was 42.2%.13
Key Question 2: For outpatients with major depressive disorder or generalized anxiety disorder: do levomilnacipran, vilazodone, or vortioxetine differ in harms
compared with other second-generation antidepressants?
Levomilnacipran Compared with Other Second-Generation Antidepressants
 No eligible studies were found.1
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Vilazodone Compared with Other Second-Generation Antidepressants
 One RCT was found comparing vilazodone with citalopram.1
o The overall risks of adverse events and overall discontinuations were similar between vilazodone and citalopram groups.1
o The discontinuation rates due to adverse events and risk of suicidal ideation were similar between groups, and the data are insufficient to
determine differences for these outcomes.1 One attempted suicide was documented in the vilazodone group.1
o There is insufficient data to determine differences in the comparative risk of serious adverse events between vilazodone and citalopram.1
o While risks for specific adverse events were similar, the vilazodone groups documented significantly more diarrhea (26.5% vs. 10.6%; RR 2.49; 95%
CI 1.69-3.67) and vomiting (6.6% vs. 1.8%; RR 3.73; 95% CI 1.43-9.86) compared to those treated with citalopram.1
Vortioxetine Compared with Duloxetine
 Overall risk of adverse events was similar between groups based on 3 fair-quality trials and a meta-analysis.1
 Evidence from a random-effects meta-analysis showed similar risks of overall discontinuation and discontinuation due to adverse events.1
 Serious side effects were rare, and difference in comparative risk between groups could not be determined.1 Suicidal ideation (n=1) and a suicide attempt
(n=1) were documented in patients randomized to vortioxetine.1 Angina pectoris (n=1) and somnolence (n=1) were reported in the duloxetine groups.1,13
 In terms of specific adverse events, there were lower risks with vortioxetine for dry mouth (RR 0.69; 95% CI 0.50-0.96) based on meta-analyses, as well as
for sexual dysfunction (25% vs. 46%; ARR 21%; RR 0.54; 95% CI 0.34-0.85 and 36% vs. 53%; ARR 17%; RR 0.67; 95% CI 0.45-0.98 [two trials]) and somnolence
(5% vs. 12%; RR 0.42; 95% CI 0.19-0.02; one trial) based on RCTs.1 For decreased appetite and fatigue, one RCT showed a decreased risk while another RCT
did not.1 Similar risks were found for diarrhea, dizziness, nausea, vomiting, and constipation.1
Vortioxetine Compared with Venlafaxine XR
 Based on one RCT, vortioxetine-treated patients and venlafaxine XR-treated patients experienced a similar risk of overall adverse events and overall
discontinuation.1
 Discontinuation rates due to adverse events were not statistically significant but were numerally smaller for the vortioxetine group (7.0% vs. 14.2%; RR
0.49; 95% CI 0.21-1.15).1
 There are insufficient data to determine comparative risks of serious adverse events as only 3 patients experienced serious adverse events (worsening of
MDD and varicella zoster infection in the vortioxetine group and brain tumor in the venlafaxine XR group).1
 No significant difference in specific adverse events was reported and data were limited by wide confidence intervals.1 Compared to venlafaxine XR,
vortioxetine-treated patients experienced numerically more nausea (38.0% vs. 33.6%) and vomiting (9.0% vs. 3.5%) but numerically less constipation (3.0%
vs. 9.7%) and excessive sweating (10.0% vs. 15.0%).1 None of these adverse effects achieved statistically significant differences between treatments.
Key Question 3: Are there subgroups of patients based on demographics (age, racial groups, socio-demographic factors, and sex), other medications, or
comorbidities for which 1 drug (levomilnacipran, vilazodone, or vortioxetine) is more effective or associated with fewer adverse events than another?
Major Depressive Disorder
No available evidence regarding differences in subgroups was found.1
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Generalized Anxiety Disorder
No available evidence regarding differences in subgroups was found.1
New Systematic Reviews:
Comparative Assessments
Vortioxetine Compared with Placebo and Other Antidepressant Drugs
A 2017 Cochrane review sought to determine the efficacy and acceptability of vortioxetine compared with placebo and other antidepressants for the treatment
of acute depression in adults.2 The primary outcomes were response to treatment and total number of dropouts.2 Fifteen randomized, double-blinded studies
including 7746 patients were identified for inclusion in the review.2 In the combined studies, 4134 patients were randomized to vortioxetine, 2299 were
randomized to placebo, and 1313 were randomized to SNRIs (344 to venlafaxine and 969 to duloxetine).2 All included patients were 18 years of age or older with
a diagnosis of MDD and no other comorbid psychiatric disorders.2 Compared to placebo, vortioxetine had a greater response rate (48.1% vs. 35.6%; RR 1.35; 95%
CI 1.22-1.49; ARR 12.5%; NNT 8; low quality evidence) with no difference in the number of dropouts (RR 1.05; 95% CI 0.93-1.19; moderate quality evidence).2 In
the class effect comparison of vortioxetine and SNRIs (venlafaxine or duloxetine), no significant difference was found in response to treatment (RR 0.91; 95% CI
0.82-1.00).2 Response rates were significantly lower for vortioxetine compared to duloxetine (RR 0.86; 95% CI 0.79-0.94; p=0.001; ARR 6.25%; NNT 16) but no
difference was seen between vortioxetine and venlafaxine (RR 1.03; 95% CI 0.85-1.25).2 Upon comparison of discontinuation rates, no significant difference was
seen with vortioxetine compared to the two SNRIs as a group (RR 0.89; 95% CI 0.73-1.08) or duloxetine alone (RR 0.96; 95% CI 0.76-1.21), but significantly lower
dropout rates were seen for vortioxetine compared to venlafaxine (RR 0.70; 95% CI 0.52-0.93; ARR 8.1%; NNT 13).2 This evidence was rated as very low quality
due to high dropout rates and substantial statistical heterogeneity in the 8 included studies.2 The authors concluded that while vortioxetine was more effective
than placebo, there was no advantage to vortioxetine compared to SNRIs.2 Additionally, there were no available studies to compare vortioxetine to SSRIs which
are most often recommended as first-line therapy for treatment.2 Therefore, the place in therapy for acute depression remains unclear and additional direct
comparisons to SSRIs are needed.2
Efficacy in Specific Populations
Panic Disorder
A 2016 Cochrane review sought to assess the evidence of antidepressants and benzodiazepines in adults with panic disorder.3 The primary outcomes
investigated were treatment failure and total number of dropouts. Thirty-four RCTs were included in the meta-analysis.3 These trials included mainly
comparators of TCAs (clomipramine, desipramine, imipramine) and SSRIs (citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, sertraline) from the
antidepressant class.3 Of note, no TCAs are FDA approved for panic disorder and only three SSRIs (fluoxetine, paroxetine, and sertraline) have this indication
while the remaining SSRIs (citalopram, escitalopram, fluvoxamine, vortioxetine, and vilazodone) do not.14 There was no significant difference in the primary
outcome of failure to respond with TCAs versus benzodiazepines (RR 1.03; 95% CI 0.63-1.67; participants = 61; studies = 1), SSRIs versus benzodiazepines (RR
0.93; 95% CI 0.48-1.80; participants = 154; studies = 1), or antidepressants as a whole (consisting of the TCAs and SSRIs) versus benzodiazepines (RR 0.99; 95% CI
0.67-1.47; participants = 215; studies = 2).3 The quality of this evidence was low due to wide confidence intervals, an unclear risk of bias, and a limited
population.3 For the comparison of total number of dropouts, very low quality evidence with wide confidence intervals and a considerable degree of
heterogeneity (I2 = 75%) showed a benefit for benzodiazepines compared to antidepressants (RR 1.64; 95% CI 1.03-2.63; ARR 8.8%; NNT 12; studies = 7).3 A
benefit was also seen for the benzodiazepines versus the SSRIs (RR 1.71; 95% CI 1.03-2.84; ARR 15.6%; NNT 7; studies = 1) but not compared to the TCAs (RR
1.67; 95% CI 0.93-2.99).3 The authors concluded that due to the small effect differences seen and small number of participants enrolled in the majority of
studies, this review cannot firmly recommend the choice of treatment for patients with panic disorder.3 The choice of treatment should be made based on an
individual basis with each patient.3
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Attention Deficit Hyperactivity Disorder (ADHD) in Adults
A 2017 Cochrane review sought to assess the safety and efficacy evidence of bupropion in adults with ADHD.4 A total of six RCTs involving 438 participants were
included which compared long-acting versions of bupropion (150 mg – 450 mg daily) to placebo.4 The primary efficacy outcomes were change in severity of
ADHD symptoms from baseline (using various standardized instruments) and proportion of participants achieving a significant clinical improvement, defined as a
reduction of at least 30% in severity of symptoms or a score of one or two on the Clinical Global Impression (CGI)-Improvement scale.4 Tolerability was also
analyzed as the proportion of participants withdrawn from the studies due to any adverse effect.4 62% of the patients in the included studies were male and the
mean age ranged from 32.2 to 41.4 years of age.4 The mean study intervention length was 7.2 weeks (range: 6-10 weeks).4 In the analysis of risk of bias, 75% of
all assessed items were unclear.4 A significant benefit was seen in the primary outcome in change of severity of ADHD between bupropion and placebo (SMD 0.50; 95% CI -0.86 to -0.15; I2 = 0%) as well as in the proportion of participants achieving a significant clinical improvement (48% vs. 32%; RR 1.50; 95% CI 1.13 –
1.99; ARR= 16%; NNT 7; I2 = 27%; studies = 4).4 In terms of safety and the number of participants withdrawn due to adverse events, the pooled, fixed-effect RR
was 1.20 (95% CI 0.35 – 4.10; I2 = 49%).4 These results suggest a significant benefit for both primary efficacy outcomes as well as a non-significant difference in
withdrawals due to adverse effects.4 However, due to the methodological limitations, poor reporting, and lack of precision, this evidence is of low quality and
indicates uncertainty in the results.4
Children and Adolescents
A 2017 systematic review and meta-analysis sought to determine the efficacy and safety of SSRIs, SNRIs, and placebo in the treatment of children and
adolescents younger than 18 years of age with depressive disorders (DDs), anxiety disorders (ADs), obsessive-compulsive disorder (OCD), and posttraumatic
stress disorder (PTSD).5 A total of 36 trials involving 6778 participants were included which compared SSRIs or SNRIs with placebo.5 The outcomes in trials varied
but were required to use well-validated, disorder specific or general severity scales including Children’s Depression Rating Scale-Revised, Multidimensional
Anxiety Scale for Children, Children’s Yale-Brown Obsessive Compulsive Scale, or Clinical Global Impression-Severity Scale.5
Hedges g, a method of reporting effect size, was utilized for the efficacy endpoints.5,15 Hedges g is similar to Cohen’s d, another method of interpreting effect
sizes, with a correction for small sample size.15,16 If the value is greater than zero, the number reports the degree of greater efficacy for one treatment over
another.16 Generally, a Cohen’s d of 0.2 indicates a small difference, 0.5 indicates a medium difference, and 0.8 indicates a large difference.16 This effect size
methodology is limited and should be interpreted with caution as it may not have direct clinical applicability due to only reporting the magnitude of clinical
effect sizes and not assessing direction and relevance of the effect.16
The review found a small drug-placebo difference across all of the included disorders (g=0.32; 95% CI 0.25-0.40; p<0.001) but the drug-placebo responses
differed based on disorder.5 Both AD and OCD were found to have greater drug-placebo responses (AD vs. DD: p<0.001; OCD vs. DD: p=0.02) compared to the
DD group (g=0.20; 95% CI 0.13-0.27; p<0.001).5
In contrast to the efficacy endpoints, risk ratios were reported for the safety analyses.5 A significantly increased percentage of patients were found to have
discontinued the study due to adverse events in the SSRI groups versus placebo (RR 1.84; 95% CI 1.38-2.44; p<0.001; 27 trials) but not in the SNRI groups versus
placebo (RR 1.56; 95% CI 0.83-2.94; p=0.17; 6 trials).5 However, significantly higher serious adverse events were reported both in the SSRI (RR 1.71; 95% CI 1.222.40; p=0.002; 17 trials) and SNRI (RR 2.10; 95% CI 1.19-3.69; p=0.01; 7 trials) groups compared to placebo.5 This article did not report specific adverse events
such as suicidal attempts or ideation.5
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Older Patients (defined as >60 years of age)
A 2016 Cochrane review sought to determine the efficacy of antidepressants and psychological therapies in preventing relapse and recurrence of depression in
older people.6 Six studies involving 708 participants were included which compared antidepressants with placebo 6 The antidepressants compared against
placebo were tricyclic antidepressants (TCA) including nortriptyline and dothiepin (not currently available in the U.S.14) and selective serotonin reuptake
inhibitors (SSRI) including escitalopram, citalopram, and sertraline.6 The primary outcome studied was the recurrence rate of depression at 12 months as defined
by depression symptom rating scales.6 The authors found a decreased risk of recurrence at 12 months with antidepressants (49%) compared with placebo (73%)
based on low quality evidence from 3 RCTs (RR 0.67; 95% CI 0.55-0.82; ARR 24.3%; NNT 5).6 Marked clinical heterogeneity and significant numbers of drop-outs
were noted.6 At 24 months, there was not a statistically significant benefit in antidepressants versus placebo based on 4 RCTs (RR 0.78; 95% CI 0.61-1.01) The
authors concluded that due to the low grade of evidence and small number of participants, no firm recommendation on the duration of antidepressant
maintenance therapy in older adults can be made.6
New Guidelines:
Department of Veterans Affairs (VA) and Department of Defense (DoD)
In 2009, the VA and DoD first published a clinical practice guideline for the management of MDD, and the most recent update of this guideline was completed in
2016.7 New and updated recommendations regarding management of MDD include:
 to utilize one of the following treatments for first-line treatment of mild to moderate MDD: evidence-based psychotherapy or evidence-based
pharmacotherapy (SSRIs, SNRIs, mirtazapine, or bupropion).7 However, none of these therapies are recommended over another (strong recommendation).7
 to switch to another monotherapy and to augment with a second therapy if a patient has partial or no response to maximized initial pharmacotherapy
monotherapy.7 These therapies can be either medication or psychotherapy (strong recommendation).7
 to use a combination of pharmacotherapy and psychotherapy if MDD is characterized as severe, chronic, or recurrent (weak recommendation).7
 to create a monitoring plan which should include assessment symptoms, adherence, and adverse effects at least monthly until the remission is achieved
(strong recommendation).7
 to continue the medication for at least 6 months once remission is achieved with a medication (strong recommendation).7
 to continue pharmacologic therapy for at least 12 months, or possibly indefinitely, in patients who are at high risk for recurrent depressive episodes (strong
recommendation).7
Canadian Network for Mood and Anxiety Treatments (CANMAT)
An update to the 2009 CANMAT guidelines for the management of adults with MDD was published in 2016.8 The guideline provides recommendations on a variety
of aspects of treatment, but this update has focused on second-generation antidepressants as there is limited new information on the older medications.8 While
this guideline was rated as high quality based on the Agree II Global Rating Scale, it is limited by industry financial conflicts of interest for about half of the guideline
work group.17-19 Selected recommendations included in this review are limited to level I evidence which is defined as meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate sample size, preferably placebo controlled.8
Recommended treatments based on level I evidence:
 First line: agomelatine, bupropion, citalopram, desvenlafaxine, duloxetine, escitalopram, fluoxetine, fluvoxamine, mianserin, milnacipran, mirtazapine,
paroxetine, sertraline, venlafaxine, and vortioxetine.8
 Second line: amitriptyline, clomipramine, levomilnacipran, moclobemide, quetiapine, selegiline transdermal, trazodone, and vilazodone.8
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Third line: phenelzine, tranylcypromine, and reboxetine.8

The importance of selecting an antidepressant based on clinical features and medication characteristics on an individual patient basis is also emphasized.8
New FDA Drug Approvals: No new drug approvals were identified.
New Formulations/Indications: No new formulations or indications were identified.
New FDA Safety Alerts:
January 2017: A new addition was made to the Warnings and Precautions section of SSRI and SNRI medications to include amphetamines as a serotonergic drug
that may lead to the development of serotonin syndrome when used concomitantly with these classes of medications.20-29
May 2017: New warnings and precautions describe neuropsychiatric adverse events and suicide risk in smoking cessation treatment with Zyban which has the
same active ingredient of bupropion.30
May 2017: A new warning was added to the approved drug label of Anafranil (clomipramine hydrochloride) stating that rare cases of drug rash with eosinophilia
and systemic symptoms (DRESS) have been reported. It is recommended to discontinue therapy immediately and institute appropriate treatment in the event of
severe acute reactions such as DRESS.31
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Appendix 1: Current Status on Preferred Drug List
Brand
FLUOXETINE HCL
PROZAC
SERTRALINE HCL
ZOLOFT
CITALOPRAM HBR
FLUOXETINE HCL
CELEXA
CITALOPRAM HBR
ESCITALOPRAM OXALATE
FLUOXETINE HCL
FLUVOXAMINE MALEATE
LEXAPRO
PAROXETINE HCL
PAXIL
SARAFEM
SERTRALINE HCL
ZOLOFT
ANAFRANIL
DOXEPIN HCL
NORTRIPTYLINE HCL
PAMELOR
SURMONTIL
DOXEPIN HCL
NORTRIPTYLINE HCL
AMITRIPTYLINE HCL
DESIPRAMINE HCL
IMIPRAMINE HCL
MAPROTILINE HCL
NORPRAMIN
PROTRIPTYLINE HCL
TOFRANIL

Generic
FLUOXETINE HCL
FLUOXETINE HCL
SERTRALINE HCL
SERTRALINE HCL
CITALOPRAM
HYDROBROMIDE
FLUOXETINE HCL
CITALOPRAM
HYDROBROMIDE
CITALOPRAM
HYDROBROMIDE
ESCITALOPRAM OXALATE
FLUOXETINE HCL
FLUVOXAMINE MALEATE
ESCITALOPRAM OXALATE
PAROXETINE HCL
PAROXETINE HCL
FLUOXETINE HCL
SERTRALINE HCL
SERTRALINE HCL
CLOMIPRAMINE HCL
DOXEPIN HCL
NORTRIPTYLINE HCL
NORTRIPTYLINE HCL
TRIMIPRAMINE MALEATE
DOXEPIN HCL
NORTRIPTYLINE HCL
AMITRIPTYLINE HCL
DESIPRAMINE HCL
IMIPRAMINE HCL
MAPROTILINE HCL
DESIPRAMINE HCL
PROTRIPTYLINE HCL
IMIPRAMINE HCL

Formulation
CAPSULE
CAPSULE
ORAL CONC
ORAL CONC

PDL
Y
Y
Y
Y

Carveout
Y
Y
Y
Y

SOLUTION
SOLUTION

Y
Y

Y
Y

TABLET

Y

Y

TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
CAPSULE
CAPSULE
CAPSULE
CAPSULE
CAPSULE
ORAL CONC
SOLUTION
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET

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

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
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MIRTAZAPINE
REMERON
MIRTAZAPINE
REMERON
EFFEXOR XR
VENLAFAXINE HCL ER
VENLAFAXINE HCL
BUPROPION HCL SR
WELLBUTRIN SR
BUPROPION HCL
EMSAM
FLUVOXAMINE MALEATE ER
BRISDELLE
FLUOXETINE DR
PAXIL
ESCITALOPRAM OXALATE
PAROXETINE CR
PAROXETINE ER
PAXIL CR
PEXEVA
CLOMIPRAMINE HCL
IMIPRAMINE PAMOATE
FETZIMA
FETZIMA
CYMBALTA
DULOXETINE HCL
IRENKA
DESVENLAFAXINE ER
DESVENLAFAXINE
FUMARATE ER
KHEDEZLA
VENLAFAXINE HCL ER
DESVENLAFAXINE ER
DESVENLAFAXINE
SUCCINATE ER

MIRTAZAPINE
MIRTAZAPINE
MIRTAZAPINE
MIRTAZAPINE
VENLAFAXINE HCL
VENLAFAXINE HCL
VENLAFAXINE HCL
BUPROPION HCL
BUPROPION HCL
BUPROPION HCL
SELEGILINE
FLUVOXAMINE MALEATE
PAROXETINE MESYLATE
FLUOXETINE HCL
PAROXETINE HCL
ESCITALOPRAM OXALATE
PAROXETINE HCL
PAROXETINE HCL
PAROXETINE HCL
PAROXETINE MESYLATE
CLOMIPRAMINE HCL
IMIPRAMINE PAMOATE
LEVOMILNACIPRAN HCL
LEVOMILNACIPRAN HCL
DULOXETINE HCL
DULOXETINE HCL
DULOXETINE HCL
DESVENLAFAXINE
DESVENLAFAXINE
FUMARATE
DESVENLAFAXINE
VENLAFAXINE HCL
DESVENLAFAXINE
DESVENLAFAXINE
SUCCINATE

TAB RAPDIS
TAB RAPDIS
TABLET
TABLET
CAP ER 24H
CAP ER 24H
TABLET
TAB ER 12H
TAB ER 12H
TABLET
PATCH TD24
CAP ER 24H
CAPSULE
CAPSULE DR
ORAL SUSP
SOLUTION
TAB ER 24H
TAB ER 24H
TAB ER 24H
TABLET
CAPSULE
CAPSULE
CAP SA 24H
CAP24HDSPK
CAPSULE DR
CAPSULE DR
CAPSULE DR
TAB ER 24

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V

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

TAB ER 24
TAB ER 24
TAB ER 24
TAB ER 24H

V
V
V
V

Y
Y
Y
Y

TAB ER 24H

V

Y
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PRISTIQ
APLENZIN
BUPROPION XL
WELLBUTRIN XL
NEFAZODONE HCL
MARPLAN
NARDIL
PARNATE
PHENELZINE SULFATE
TRANYLCYPROMINE
SULFATE
VIIBRYD
VIIBRYD
TRINTELLIX
SAVELLA
SAVELLA
AMOXAPINE
TRAZODONE HCL

DESVENLAFAXINE
SUCCINATE
BUPROPION HBR
BUPROPION HCL
BUPROPION HCL
NEFAZODONE HCL
ISOCARBOXAZID
PHENELZINE SULFATE
TRANYLCYPROMINE
SULFATE
PHENELZINE SULFATE
TRANYLCYPROMINE
SULFATE
VILAZODONE HCL
VILAZODONE HCL
VORTIOXETINE
HYDROBROMIDE
MILNACIPRAN HCL
MILNACIPRAN HCL
AMOXAPINE
TRAZODONE HCL

TAB ER 24H
TAB ER 24H
TAB ER 24H
TAB ER 24H
TABLET
TABLET
TABLET

V
V
V
V
V
V
V

Y
Y
Y
Y
Y
Y
Y

TABLET
TABLET

V
V

Y
Y

TABLET
TAB DS PK
TABLET

V
V
V

Y
Y
Y

TABLET
TAB DS PK
TABLET
TABLET
TABLET

V

Y

Y
Y
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Appendix 2: New Clinical Trials
A total of 85 citations were manually reviewed from the literature search. After further review, all 85 trials were excluded because of wrong study design
(observational), comparator (placebo), outcome studied (non-clinical), or inclusion in a past review.

Appendix 3: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to July Week 2 2017, Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations July 19, 2017
1 exp Depressive Disorder, Major/dt [Drug Therapy] 6994
2 exp Depression/dt [Drug Therapy] 8361
3 exp Depression, Postpartum/dt [Drug Therapy] 311
4 exp Long-Term Synaptic Depression/ 1570
5 exp Anxiety/dt [Drug Therapy] 3300
6 exp Premenstrual Dysphoric Disorder/dt [Drug Therapy] 11
7 exp Amitriptyline/ 2009
8 exp Bupropion/ 2415
9 exp Citalopram 3863
10 exp Clomipramine/ 1055
11 exp Desipramine/ 1391
12 exp Desvenlafaxine Succinate/ 241
13 exp Doxepin/ 283
14 exp Duloxetine Hydrochloride/ 1320
15 escitalopram.mp. 1891
16 exp Fluoxetine/ 6211
17 exp Fluvoxamine/ 1344
18 exp Imipramine/ 2036
19 exp Isocarboxazid/ 9
20 levomilnacipran.mp. 55
21 exp Maprotiline/ 154
22 mitrazapine.mp. 1862
23 nefazodone.mp. 666
24 exp Nortriptyline/ 742
25 exp Paroxetine/ 3177
26 exp Phenelzine/ 189
27 exp Protriptyline/ 20
28 exp Selegiline/ 1177
29 exp Sertraline/ 2411
30 exp Tranylcypromine/ 283
31 exp Trazodone/ 499
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32 exp Trimipramine/ 75
33 exp Venlafaxine Hydrochloride/ 2213
34 exp Vilazodone Hydrochloride/ 86
35 vortioxetine.mp. 214
36 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 30044
37 limit 36 to (English language and humans and yr=”2016-Current”) 688
38 1 or 2 or 3 or 4 or 5 or 6 19506
39 limit 38 to (English language and humans and yr=”2016-Current”) 714
40 37 and 39 175
41 limit 40 to (clinical study or clinical trial, all or clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study or controlled clinical trial or meta analysis or
multicenter study or pragmatic clinical trial or randomized controlled trial or systematic reviews) 85
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Appendix 4: Prior Authorization Criteria

Initial Pediatric SSRI Antidepressant – Daily Dose Limit
Goals:
 Approve only for covered OHP diagnoses.
 Limit risk of new-onset of deliberate self-harm thoughts and behaviors, or suicidality associated with initiation of antidepressant
therapy at above recommended doses
Length of Authorization:
 Up to 12 months
Requires PA:
 Any SSRI in children 0-4 years of age.
 Any daily SSRI dose higher than maximum dose in the table below for patients <25 years of age on date of first antidepressant
claim (i.e. no claim for any antidepressant in Specific Therapeutic Classes H2H, H2S, H2U, H7B, H7C, H7D, H7E, H7J, H8P or
H8T in the 102 days prior)

GSN

SSRI

Age-specific Maximum
Initial Daily Dose
(mg)
Age range (years)
5-9
10-15
16-19
20-24
10
10
20
20
5
10
10
10

70991, 46206, 46204, 46203, 46205 citalopram
50712, 51642, 51698, 50760
escitalopram
46219. 46216, 46217, 47571, 46215,
fluoxetine
10
10
46214, 46213
46222, 46224. 46225, 46223, 46226, paroxetine
10
10
53387, 53390, 53389, 53388,
(immediate release)
46229, 46228, 46227, 46230
sertraline
25
25
Note: Paroxetine extended release and fluvoxamine are restricted to use in adults

20

20

20

20

50

50

Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.
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Approval Criteria
2. Is the patient under 5 years of age?

Yes: Go to #3

No: Go to #4

3. Is the request from a child psychiatrist or was the regimen
developed in consultation with a child psychiatrist?

Yes: Approve for 12 months

No: Pass to RPH; Deny
Recommend provider seek a
consultation with a child
psychiatrist, such as the nocost/same-day consultation service
of OPAL-K. www.ohsu.edu/OPALK

4. Is the patient being treated for funded diagnosis on the
OHP List of Prioritized Services?

Yes: Go to #5

No: Pass to RPH; Deny,
(Diagnosis not funded by OHP)

5. Has the patient been treated previously (within the last 6
months) with a SSRI and is the dose at or below the
maximum recommended daily dose listed above?

Yes: Approve for 12 months.

No: Go to #6

6. Is the requested dose above the recommended initial dose
listed in the table above for the patient’s age (i.e. was the
days’ supply entered correctly, is the patient’s age
accurate)?

Yes: Pass to RPh. Go to #7.

No: Direct Pharmacy to correct
and reprocess

7. Are there clinical circumstances that justify an increased
dose?

Yes: RPh to evaluate on a
case-by-case basis.

No: Deny for medical
appropriateness
Recommend provider consider
lowering the initial dose and/or
seek a consultation with a child
psychiatrist, such as the nocost/same-day consultation service
of OPAL-K. www.ohsu.edu/OPALK
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P&T/DUR Review:
Implementation:

11/17 (JV); 9/15; 7/15; 5/15; 11/14
TBD 10/15
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INTRODUCTION
Second-generation antidepressants dominate the medical management of major depressive
disorder (MDD) and generalized anxiety disorder (GAD). They include selective serotonin
reuptake inhibitors (citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, sertraline,
vilazodone, vortioxetine), serotonin and norepinephrine reuptake inhibitors (duloxetine,
desvenlafaxine, levomilnacipran, venlafaxine), and drugs that affect other neurotransmitters
(bupropion, mirtazapine, nefazodone). With the exception of fluvoxamine, which is approved
only for the treatment of obsessive-compulsive disorder, all of the second-generation
antidepressants are approved for the treatment of MDD. Currently, only duloxetine,
escitalopram, paroxetine, and venlafaxine are approved for the treatment of GAD.
Scope and Key Questions
The purpose of this targeted review is to summarize comparative data on the efficacy,
effectiveness, tolerability, and safety of levomilnacipran, vilazodone, and vortioxetine compared
with one another and with other second-generation antidepressants.
The participating organizations approved the following key questions to guide this
review:
1. For outpatients with major depressive disorder or generalized anxiety disorder: do
levomilnacipran, vilazodone, or vortioxetine differ in efficacy or effectiveness
compared with other second-generation antidepressants?
2. For outpatients with major depressive disorder or generalized anxiety disorder: do
levomilnacipran, vilazodone, or vortioxetine differ in harms compared with other
second-generation antidepressants?
3. Are there subgroups of patients based on demographics (age, racial groups, sociodemographic factors, and sex), other medications, or comorbidities for which one
drug (levomilnacipran, vilazodone, or vortioxetine) is more effective or associated
with fewer adverse events than another?

METHODS
We followed the methods for systematic reviews outlined in the DERP Methods Manual,
including for example, dual review of all decisions. See
http://www.ohsu.edu/xd/research/centers-institutes/evidence-based-policycenter/derp/documents/methods.cfm.
Literature Search
We searched multiple electronic databases through the third week of September 2016. We
conducted hand-searches of reference lists and reviewed dossiers of published and unpublished
information submitted by pharmaceutical companies.
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Data Synthesis
We conducted meta-analyses of outcomes of interest if a sufficient number of studies were
homogeneous enough that combining their results could be justified. In addition, we conducted
network meta-analyses on response to treatment for MDD with a random effects multivariate
approach using restricted maximum likelihood methods.

RESULTS
Overview
Literature searches identified 4,744 citations. We received dossiers from 1 pharmaceutical
manufacturer, Takeda Pharmaceuticals U.S.A., Inc. We ultimately included 23 publications,
representing 7 unique head-to-head trial and 16 placebo- or active-controlled trials that we
included for network meta-analyses.
Key Question 1










We did not find eligible studies for most direct comparisons of levomilnacipran,
vilazodone, or vortioxetine with one another or with other second-generation
antidepressants for the treatment of MDD or GAD.
For all comparisons, no eligible evidence was available on quality of life,
hospitalizations, time to onset of efficacy, and prevention of relapse and recurrence.
Results of network meta-analyses, overall, rendered similar response rates between
levomilnacipran, vilazodone, or vortioxetine and other second-generation antidepressants
(network meta-analysis, low or insufficient strength of evidence).
A single trial reported similar response rates between vilazodone and citalopram for the
treatment of MDD (1 RCT, moderate strength of evidence).
Results of two trials comparing directly vortioxetine and duloxetine for the treatment of
MDD were conflicting on response to treatment. Network meta-analysis indicated similar
response rates (2 RCTs, network meta-analysis, low strength of evidence). Remission
rates were similar after 8 weeks of treatment (2 RCTs, 30.3% vs. 33.7% [data from larger
of the 2 RCTs]; relative risk [RR] 0.90, 95% CI 0.67 to 1.19 [self-calculated]; moderate
strength of evidence). Improvements in functional capacity were also similar. (1 RCT,
low strength of evidence).
Vortioxetine and venlafaxine XR led to similar response and remission rates after 6
weeks of treatment in patients with severe MDD (1 RCT and network meta-analysis;
response: 69.0% vs. 72.0%; RR 0.98, 95% CI 0.82 to 1.16; remission, 1 RCT: 45.0% vs.
46.0%; RR 0.98, 95% CI 0.73 to 1.31; both moderate strength of evidence).
Based on a single trial, vortioxetine led to numerically lower response and remission rates
than duloxetine after 8 weeks of treatment for GAD. Differences in treatment effects,
however, did not reach statistical significance (1 RCT, low strength of evidence).

Key Question 2


One study provided data on harms comparing vilazodone with citalopram. Three trials
reported data on vortioxetine compared with duloxetine; one trial compared vortioxetine
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with venlafaxine XR. Four studies included patients with MDD; one study, patients with
GAD.
We did not find any eligible trials comparing levomilnacipran with other secondgeneration antidepressants.
Vortioxetine led to similar risks of overall adverse events as duloxetine (3 RCTs, 72.4%
vs. 71.8%; RR 0.97, 95% CI 0.91 to 1.04; high strength of evidence) and venlafaxine XR
(1 RCT, 74.0% vs. 75.0%; RR 0.98; 95% CI 0.84 to 1.15 [self-calculated]; moderate
strength of evidence) after 8 and 6 weeks of treatment, respectively.
Overall discontinuation rates were similar between vortioxetine and duloxetine (3 RCTs;
strength of evidence not rated), and vortioxetine and venlafaxine XR (1 RCT; strength of
evidence not rated).
Rates of discontinuation because of adverse events were similar between patients on
vortioxetine and duloxetine (3 RCTs, low strength of evidence) but numerically lower in
patients treated with vortioxetine than venlafaxine XR (1 RCT; low strength of evidence).
Risks for most specific adverse events (e.g., constipation, diarrhea, nausea, vomiting)
were statistically not significantly different between patients treated with vortioxetine or
duloxetine (2 or 3 RCTs, depending on adverse event; strength of evidence not rated).
Likewise, risks for specific adverse events were similar between vortioxetine and
venlafaxine XR (1 RCT, strength of evidence not rated).
Vortioxetine led to statistically significantly lower rates of sexual dysfunction (2
RCT, 24.7% vs. 45.9% [data from larger of the 2 RCTs]; RR 0.54, 95% CI 0.34 to
0.85 [self-calculated]) and somnolence (1 RCT, 5.1% vs. 12.3%; RR 0.42; 95% CI
0.19 to 0.92 [self-calculated]) than duloxetine (strength of evidence not rated).
Serious adverse events were rare and statistically not significantly different between
vortioxetine and duloxetine (3 RCTs; low strength of evidence) or venlafaxine XR (1
RCT; low strength of evidence).

Key Question 3


We did not find any eligible evidence to address this key question.

LIMITATIONS
Methodological limitations of the review within the defined scope include the exclusion of
studies published in languages other than English. Due to the lack of head-to-head trials, we
often had to rely on network meta-analyses to estimate the comparative effectiveness of
interventions of interest for the treatment of MDD. For GAD, we were not able to conduct
network meta-analyses because of a lack of data. Finally, publication bias and selective outcome
reporting are always potential limitations.

CONCLUSIONS
The available evidence indicates no substantial differences in efficacy of levomilnacipran,
vilazodone, and vortioxetine compared with one another or other second-generation
antidepressants for the treatment of MDD. For GAD, a single trial reported numerically lower
response and remission rates for vortioxetine than duloxetine; vortioxetine is currently not
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approved for the treatment of generalized anxiety disorder. The strength of evidence for these
findings varies from moderate to low. In a few instances it is insufficient. No conclusions can be
drawn about the comparative effectiveness with other drugs of interest for the treatment of
generalized anxiety disorder.
Some differences in specific adverse events appear to exist which might influence the
choice of a drug for a specific patient. Due to the dearth of head-to-head studies, the strength of
evidence for most of these findings, however, is low. No conclusions can be drawn about
differences in effectiveness or risk of harm in subgroups.
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Drug Class Update with New Drug Evaluation: Bone Metabolism Agents for Osteoporosis or Paget Disease
Date of Review: November 2017
Date of Last Review: July 2016
Generic Name: Abaloparatide

End Date of Literature Search: July 7, 2017
Brand Name (Manufacturer): Tymlos™ (Radius Health)
Dossier Received: yes

Current Status of PDL Class:
See Appendix 1.
Purpose for Class Update:
To define place in therapy for a new parathyroid hormone analog (abaloparatide) recently approved by the United States (US) Food and Drug Administration
(FDA) for the treatment of osteoporosis in postmenopausal women at high risk for fracture. In addition, new comparative evidence for existing bone metabolism
agents for management of osteoporosis and Paget disease will be reviewed.
Research Questions:
 Is there new comparative evidence that bone metabolism agents differ in efficacy or effectiveness for osteoporosis or Paget Disease?
 Is there any new comparative evidence the bone metabolism agents differ in harms?
 Are there specific subpopulations (gender, fracture risk) for which one agent is better tolerated or more effective than other available agents?
Conclusions:
 Two new systematic reviews and two updated clinical guidelines were identified for this class update.1-4
 There is no new comparative evidence to evaluate the comparative safety and efficacy or effectiveness of the bone metabolism agents.
 One systematic review evaluated the use of bisphosphonates in men and provides moderate quality evidence that bisphosphonates reduce fracture risk for
men with osteoporosis. Further studies are needed to evaluate the efficacy of non-bisphosphonate treatment options such as denosumab or teriparatide to
reduce vertebral and nonvertebral fracture risk for men.3
 The Institute for Clinical and Economic Review (ICER) evaluated the effectiveness of anabolic therapies for osteoporosis in postmenopausal women.
Currently, there are no head-to-head trials that compare abaloparatide to teriparatide so there is insufficient evidence to assess the comparative clinical
effectiveness of the two anabolic therapies on reduction of fractures in patients with osteoporosis. Teraparatide and abaloparatide are both administered
via subcutaneous injection once daily and have similar adverse effect profiles.1
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The American Association of Clinical Endocrinologists and American College of Endocrinology (AACE/ACE) and American College of Physicians (ACP) continue
to recommend alendronate, risedronate, zoledronic acid, or denosumab as first-line treatment options for postmenopausal osteoporosis in their clinical
practice guideline due to these agent’s evidence for reducing risk of fractures (spine, hip, and nonvertebral fracture risk).2
In one randomized, placebo-controlled trial, abaloparatide significantly reduced the risk of new vertebral fractures in postmenopausal women compared to
placebo over 18 months (relative risk (RR) 0.14, 95% confidence interval (CI) 0.05 to 0.39, p<0.001, absolute risk reduction (ARR) 3.6%, number-needed-totreat (NNT) 28).5 The risk of nonvertebral fractures, a secondary endpoint for this trial, was also reduced when abaloparatide was compared to placebo over
18 months (hazard ratio (HR) 0.57; 95% CI 0.32 to 1.00, p<0.049, ARR 2%, NNT 50).5
Rates of serious treatment-emergent adverse events between abaloparatide, open-label teriparatide, and placebo were similar in the same trial (9.7%,
10.0%, and 11% respectively).5 The most common adverse effects that led to treatment discontinuation with abaloparatide included nausea (1.6%), dizziness
(1.2%), headache (1.0%), and palpitations (0.9%).5
The duration of therapy for abaloparatide is limited to 2 years due to the risk of osteosarcoma noted in rats with systemic exposure 4 to 28 times the
exposure in humans receiving recommended doses.6 Teriparatide also has a risk of osteosarcoma, and duration of therapy is limited to 2 years.7
Abaloparatide also carries risks of orthostatic hypotension (17.1%), hypercalcemia (3.4 %), and hypercalciuria (11.3%) as described in the phase 3
randomized controlled trial.5
There was no new evidence for the use of bone metabolism agents in managing Paget disease.

Recommendations:
 Maintain abaloparatide as a non-preferred agent on the Practitioner-Managed Prescription Drug Plan (PMPDP).
 Update clinical PA criteria for bone metabolism agents to include abaloparatide.
 Evaluate costs in executive session.
Previous Conclusions:
Efficacy
 The Endocrine Society recommends IV zoledronic acid 5 mg in a single dose for most patients with active Paget disease who are at risk for complications
unless contraindications exist.
 One systematic review and meta-analysis found no statistically significant and consistent difference in vertebral and nonvertebral fracture risk reduction
between bisphosphonates, denosumab, or teriparatide.
 Denosumab had lower rates of nonvertebral fracture compared to other bisphosphonates or placebo in one systematic review and meta-analysis.3 On the
contrary, two systematic reviews and meta-analyses found that denosumab had an increased risk for infections.
 A systematic review and meta-analysis found no benefit in terms of vertebral or nonvertebral fracture risk with bisphosphonate use at 12 months in patients
with cystic fibrosis, though a significant increase in percent change in bone mineral density (BMD) of the lumbar spine, hip and femur.
 In patients with osteogenesis imperfecta, oral alendronate and IV pamidronate showed no difference in fracture incidence. A significant increase was seen in
Z score BMD between patients dosed 0.2 mg/kg versus 2 mg/kg of IV risedronate.5 No difference was seen in patients treated with zoledronic acid versus
pamidronate in change in number of fractures.
 Bisphosphonate-treated patients with inflammatory bowel disease had improvements in BMD at the lumbar spine and total hip and lower rates of vertebral
and nonvertebral fractures when compared to active controls.
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Early breast cancer patients scheduled to receive aromatase inhibitors had a greater increase in BMD in the lumbar spine in terms of percent change and
absolute change in bisphosphonate treated groups compared to groups treated with oral calcium, oral vitamin D or cholecalciferol with or without placebo.7
Patients with Parkinson disease and previous stroke had reduced rates of hip fractures when treated with bisphosphonates compared to controls.8

Safety
 Raloxifene was not found to prevent nonvertebral fractures and is associated with a significant rate of severe side effects including thromboembolic events,
pulmonary embolism, and fatal strokes.
 Cases of osteonecrosis of the jaw have been reported with bisphosphonate use but are associate much more significantly with IV bisphosphonates versus
oral formulations and in patients being treated for malignant conditions.
Previous Recommendations:
 Consider inclusion of zoledronic acid due to the Endocrine Society’s recommendation for use as first-line for Paget’s disease.
 Consider inclusion of bazedoxifene on preferred list due to superiority over other bisphosphonates in patients at high risk for fractures (FRAX score ≥20%).
 Consider inclusion of denosumab, zoledronic acid, risedronate, alendronate in various routes and dosing schedules for osteoporosis treatment based upon
cost.
 Include at least one nitrogen-containing bisphosphonate for Paget disease (zoledronic acid, pamidronate, risedronate, alendronate or ibandronate).
 Make calcitonin, raloxifene and teriparatide non-preferred due to limited evidence to reduce nonvertebral and hip fracture risk in post-menopausal women.
Calcitonin has limited evidence for Paget disease.
 Make tiludronate non-preferred as it is only indicated for Paget disease, is not a nitrogen containing bisphosphonate and it has insufficient evidence for
osteoporosis treatment.
Background:
Osteoporosis is characterized by low bone mass, deterioration of bone tissue, compromised bone strength, and increased risk of fracture.8 Osteoporosis occurs
as part of the aging process or secondary to nutritional deficiency, metabolic disorders, or utilization of certain medications.8 Long-term intake of anticoagulants,
antiepileptics, aromatase inhibitors, gonadotropin releasing-hormones, glucocorticoids, lithium, thiazolidinediones, or proton pump inhibitors are also
associated with increased risk for osteoporosis.8 Lifestyle factors that adversely impact the risk for osteoporosis include low calcium intake, vitamin D deficiency,
excess vitamin A intake, inadequate physical activity, smoking and alcohol abuse.8 Other patients at high risk for osteoporosis include those with low body
weight (<57.6 kg), rheumatic disease, hyperparathyroidism, multiple myeloma, malabsorption, diabetes, or inflammatory bowel disease.9 Throughout life, older
bone is resorbed by osteoclasts and replaced with new bone made by osteoblasts.10 This process is known as remodeling and is orchestrated and targeted to a
particular site that is in need for repair by osteocytes.10 When this system is out of balance, bone loss occurs. In the past decade, the master signals that
regulate this process have been defined. The receptor activator of nuclear factor kappa-B ligand (RANKL) is a key signal that increases bone loss and has become
a target for the treatment of osteoporosis with the monoclonal antibody denosumab.
The estimated prevalence of osteoporosis in the US is 10.3%, or approximately 10.2 million older adults using 2010 population estimates.11 One study estimated
that 7.7 million non-Hispanic White, 0.5 million non-Hispanic Black, and 0.6 million Mexican American adults had osteoporosis and another 33.8, 2.9, and 2.0
million had low bone mass, respectively.11 Although most of the individuals with osteoporosis or low bone mass were non-Hispanic white women, a substantial
number of men and women from other racial/ethnic groups also had osteoporosis or low bone mass.11
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Bone mineral density (BMD) assessed with dual x-ray absorptiometry (DXA) is a surrogate marker used to diagnose osteoporosis. A patient is considered to have
osteoporosis with a BMD T-score of less than 2.5 standard deviations below the average of a young adult.8 BMD can be used in conjunction with the World
Health Organization fracture-risk assessment tool (FRAX) to estimate an individual’s 10-year risk of sustaining a hip fracture or major osteoporotic fractures.12
The life-time fracture risk of a patient with osteoporosis can be as high as 40% and fractures of the hip, spine or wrist are the most common locations. 8 The
primary goal of osteoporosis management is to reduce fracture risk. Fractures are associated with decreased quality of life, reduced independence, and
increased morbidity and mortality.13 The US Preventative Services Task Force (USPSTF) recommends screening average-risk women with a bone density
measurement at age 65 years and screening younger women whose fracture risk is equal to or greater than that of a 65-year old white woman with no
additional risk factors.14 The USPSTF concluded that there is insufficient evidence to assess the balance of benefits and harms for screening for osteoporosis in
men.14
Drugs to treat osteoporosis fall into two groups: the anti-resorptive drugs, which slow down bone resorption, and anabolic drugs, which stimulate bone
formation. The anti-resorptive drugs include bisphosphonates, raloxifene, calcitonin, and denusomab, which suppresses the RANKL pathway. Teriparatide and
abaloparatide are recombinant forms of parathyroid hormone which stimulate osteoblasts to form new bone. Teriparatide is approved for use up to 2 years in
the US due to concerns that prolonged use may cause osteosarcoma based on data from rat studies. All drugs require adequate serum levels of calcium and
vitamin D for optimum effect. Bisphosphonates are considered first line therapy, but short-term tolerability and potential long-term risk of atypical femur
fracture, osteonecrosis of the jaw and esophageal cancer may limit their utilization. Dosing recommendations of the bone metabolism agents for osteoporosis
and Paget disease are presented in Table 1.
Paget disease is a disorder of bone metabolism that includes an accelerated rate of bone remodeling, resulting in overgrowth of bone at selected sites and
impaired integrity of affected bone.15 It is a finding in aging bone, with estimates ranging from 2.3 to 9% in patients older than 55 years.15 Many patients with
Paget disease are asymptomatic but others exhibit joint pain and deformities. Most frequently affected areas are the pelvis, femur, lumbar spine, skull, and
tibia.15 Paget disease that affects the skull may result in hearing loss. Fractures, bone tumors, neurologic disease, cardiac disease, and abnormalities in calcium
and phosphate balance can also occur.15 Diagnosis of Paget disease is confirmed by x-ray or bone scintigraphy in addition to an elevated serum total alkaline
phosphatase (ALP) level that is not due to hepatic dysfunction. The goals of treatment are to reduce pain, normalize bone remodeling and slow disease
progression.16 The nitrogen-containing bisphosphonates (zoledronic acid, pamidronate, risedronate, and alendronate) are first-line agents for the treatment of
Paget disease.15,16 Bisphosphonate therapy may resolve bone pain, reduce ALP levels, and slow bone turnover; however, there is insufficient evidence to
demonstrate improved clinical outcomes or reduced complications with bisphosphonate therapy.15 Analgesics, nonsteroidal anti-inflammatory drugs, or
antineuropathic agents may control pain that does not respond to bisphosphonates. In one comparative study, bisphosphonate therapy did not reduce the risk
of fracture or need for orthopedic surgery more than analgesics or anti-inflammatory agents.17
Fee-for-service (FFS) utilization of bone metabolism drugs in the first quarter of 2017 (January 1, 2017 through March 31, 2017) included a total of 55 paid claims
for preferred bisphosphonates. Eighty-three percent were for alendronate, 11% were for risedronate, and 6% were for ibandronate. Five paid claims were
received for nonpreferred agents including calcitonin (n=2), raloxifene (n=1), and teriparatide (n=2). One claim for denosumab did not process because a prior
authorization request was never submitted.
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Table 1. Bone Metabolism Agent Dosing in Osteoporosis and Paget Disease18
Anti-Resorptive Agents
Osteoporosis Dosing
Generic Name (Brand
Drug Class
Prevention
Treatment
Name)
Alendronate (Fosamax)
Bisphosphonate
5 mg orally once daily
10 mg orally once daily
35 mg orally once a week 70 mg orally once a week
Risedronate (Actonel,
Atelvia)

Bisphosphonate

Ibandronate (Boniva)

Bisphosphonate

Pamidronate (Aredia)

Bisphosphonate

Zoledronic Acid (Reclast)
Denosumab (Prolia)
Raloxifene (Evista)

Bisphosphonate
RANKL inhibitor
Selective estrogen
receptor modulator
(SERM)
Hormone

Calcitonin (Miacalcin)

Teriparatide (Forteo)

5 mg orally once daily
35 mg orally once a week
150 mg orally once a
month
2.5 mg orally once daily
150 mg orally once a
month

5 mg IV every 2 years
60 mg orally once daily

5 mg orally once daily
35 mg orally once a week
150 mg orally once a
month
2.5 mg orally once daily
150 mg orally once a
month
3 mg IV once every 3
months
5 mg IV once a year
60 mg SC every 6 months
60 mg orally once daily

-

100 units IM or SC once
daily
200 units intranasal in one
nostril once daily
Anabolic Agents
20 mcg SC once daily

Parathyroid hormone
analog
Abaloparatide (Tymlos)
Parathyroid hormone
analog
Abbreviations: IM = intramuscular; IV = intravenous; SC = subcutaneous

80 mcg SC once daily
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Paget Disease Dosing
40 mg orally once daily for 6 months
30 mg orally once daily for 2 months

-

30-60 mg IV once daily for 3 consecutive
days
5 mg IV as a single dose
-

100 units IM or SC once daily

-

Methods:
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 2, which includes dates, search terms and limits
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), the Cochrane Collaboration, National Institute for
Health and Clinical Excellence (NICE), Department of Veterans Affairs, BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health
(CADTH) resources were manually searched for high quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for
quality using the AMSTAR tool and clinical practice guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and
pertinent safety alerts. Finally, the AHRQ National Guideline Clearinghouse (NGC) was searched for updated evidence‐based clinical practice guidelines.
The primary focus of this review is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sources.
Systematic Reviews:
Anabolic Therapy in Osteoporosis
The Institute for Clinical and Economic Review (ICER) evaluated the effectiveness of anabolic therapies for osteoporosis in postmenopausal women.1 Two
placebo controlled trials evaluated the effectiveness of teraparatide or abaloparatide in reducing vertebral fractures.5,19 Both drugs were significantly better than
placebo in reducing the proportion of women with vertebral fractures. No head to head randomized controlled trials that compare the efficacy of teraparatide to
abaloparatide have been published. Both drugs are administered via a once daily subcutaneous injection. The adverse effects of both drugs are similar as they
are both associated with injection site reactions and hypercalcemia. Duration of therapy with both drugs is limited to two years due to evidence that rats
developed osteosarcoma after being treated with teriparatide or abaloparatide. This adverse effect has not been observed in humans. In summary, although
teraparatide and abaloparatide appear similar in efficacy, dosing and adverse effects, there is insufficient evidence to assess the comparative clinical
effectiveness of the two anabolic therapies to manage osteoporosis.
Osteoporosis in Men
A systematic review and meta-analysis published in 2017 evaluated the efficacy of treatment options to reduce osteoporotic fracture risk in men.20 FDA
approved osteoporosis treatments for men include alendronate, risedronate, zoledronic acid, teriparatide, and denosumab. A total of 3802 studies published
between 1998 and 2013 were reviewed. Twenty-two studies (including 4,868 male participants) met inclusion criteria. Very few studies had active comparators
and most agents were compared to placebo. Most of the studies were supported by pharmaceutical company funding. The quality of the evidence was rated by
the reviewers as low to moderate due to unclear bias in selection, performance, detection, attrition, and reporting domains. Separate meta-analysis were
completed to assess the outcome of vertebral fractures for alendronate, calcitonin, denosumab and risedronate; nonvertebral fractures for alendronate; and
clinical fractures with zoledronic acid. The bisphosphonates were also analyzed as treatment category to evaluate outcomes of vertebral, nonvertebral and
clinical fractures. Fixed-effects meta-analyses demonstrated significantly lower risk of vertebral fractures with alendronate (relative risk (RR) = 0.328, 95% CI =
0.155–0.692) and risedronate (RR = 0.428, 95% CI = 0.245–0.746) but not with calcitonin (RR = 0.272, 95% CI = 0.046–1.608) or denosumab (RR = 0.256, 95% CI =
0.029–2.238) than in controls.20 The meta-analysis findings for individual treatment options did not demonstrate significantly lower risk of nonvertebral fractures
with alendronate (RR = 0.751, 95% CI = 0.352–1.602) or clinical fractures with zoledronic acid (RR = 0.742, 95% CI = 0.436–1.263) than in controls.20 For
bisphosphonates as a treatment category, meta-analyses demonstrated significantly lower risk of vertebral fractures (RR = 0.368, 95% CI = 0.252–0.537) and
nonvertebral fractures (RR = 0.604, 95% CI = 0.404–0.904) than in controls.20 In conclusion, this systematic review supports the use of bisphosphonates to reduce
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fracture risk for men with osteoporosis. Further studies are needed to evaluate the efficacy of non-bisphosphonate treatment options such as denosumab or
teriparatide to reduce vertebral and nonvertebral fracture risk for men.20
New Guidelines:
American Association of Clinical Endocrinologists and American College of Endocrinology
In 2016 the American Association of Clinical Endocrinologists and American College of Endocrinology (AACE/ACE) updated clinical practice guidelines for the
diagnosis and treatment of postmenopausal osteoporosis.2 The panel of subject matter experts evaluated available literature and graded the evidence using
AACE protocols which are based on the Grades of Recommendation, Development and Evaluation (GRADE) approach developed by Guyatt et al.21,22 Randomized
controlled trials (RCTs) and meta-analysis of RCTs are considered strong evidence while case series and case reports are rated as weak evidence. Only evidence
graded as “A” (benefit far outweighs risk) with best level evidence “1” (strong) is reported below.
 Pharmacologic therapy is recommended for the following patients:
o Osteopenia or low bone mass and a history of fragility fracture of the hip or spine 2
o T-score of -2.5 or lower in the spine, femoral neck, total hip, or 33% radius.2
 First-line of treatment of postmenopausal osteoporosis include alendronate, risedronate, zoledronic acid, and denosumab due to their evidence for
reducing risk of fractures (spine, hip, and nonvertebral fractures).2
 Injectable agents such as teriparatide, denosumab, and zoledronic acid are recommended first-line for treatment of patients with high fracture risk (e.g.,
older women who have had multiple vertebral fractures or hip fractures, or who have very low T-scores), upper gastrointestinal (GI) problems, lower GI
problems or poor compliance to oral medications.2
 Ibandronate and raloxifene are considered appropriate treatment for patients at high risk for spine fracture but not at risk for hip or nonvertebral
fractures. Raloxifene also reduces the risk for breast cancer.2
 Denosumab is the treatment of choice for patients with renal insufficiency but is not recommended for patients on dialysis or those with stage 5 kidney
disease due to the risk of hypocalcemia.2
 Treatment with teriparatide should be limited to 2 years.2
 Treatment with teriparatide should always be followed by anti-resorptive agents to prevent bone density decline and loss of fracture efficacy.2
American College of Physicians
Updated guidelines from the American College of Physicians (ACP) for the treatment of low bone density or osteoporosis to prevent fractures in men and
women were published in 2017.4 The evidence review was conducted by the Agency for Healthcare Research and Quality (AHRQ) Southern California EvidenceBased Practice Center. The recommendations were graded by the quality of evidence using the GRADE methodology.22 Only 2 of the 6 recommendations are
based on moderate to high quality evidence. Both ACP and AACE/ACE agree the choice of first-line agents to manage osteoporosis should include alendronate,
risedronate, zoledronic acid, or denosumab. The ACP guidelines do not address the use of anabolic agents such as teriparatide or abaloparatide. Although
AACE/ACE recommends raloxifene as appropriate treatment for patients at high risk for spinal fracture, ACP does not recommend using estrogen or raloxifene
for the treatment of osteoporosis in postmenopausal women due to increased risk of adverse events with these drugs. Also, ibandronate is not recommended in
the ACP guidelines due to insufficient data regarding its effects on reducing the risk for hip fracture. The recommendations are as follows:
 Clinicians should offer pharmacologic treatment with alendronate, risedronate, zoledronic acid, or denosumab to reduce the risk for hip and vertebral
fractures in women who have known osteoporosis. (Grade: strong recommendation; high-quality evidence)21
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Clinicians should offer pharmacologic treatment with bisphosphonates to reduce the risk for vertebral fracture in men who have clinically recognized
osteoporosis. (Grade: weak recommendation; low-quality evidence)21
Clinicians should treat osteoporotic women with pharmacologic therapy for 5 years. (Grade: weak recommendation; low-quality evidence).21
Bone density monitoring during the 5-year pharmacologic treatment period for osteoporosis in women is not recommended. (Grade: weak
recommendation; low-quality evidence)21
Estrogen therapy, estrogen plus progestogen therapy or raloxifene for the treatment of osteoporosis in post-menopausal women is not recommended
due to the increased risk of cerebrovascular accidents and venous thromboembolism with these therapies. (Grade: strong recommendation; moderatequality evidence)21
Clinicians should make the decision whether to treat osteopenic women 65 years of age or older who are at a high risk for fracture based on a discussion
of patient preferences, fracture risk profile, and benefits, harms, and costs of medications. (Grade: weak recommendation; low-quality evidence)21

New Formulations or Indications: No new formulations or indications were identified.
New FDA Safety Alerts: No new safety alerts have been published by the FDA.
Randomized Controlled Trials:
A total of 160 citations were manually reviewed from the initial literature search. After further review, 160 citations were excluded because of wrong study
design (e.g., observational), comparator (e.g., no control or placebo-controlled), or outcome studied (e.g., non-clinical).
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NEW DRUG EVALUATION: Abaloparatide (Tymlos™)
See Appendix 4 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in
specific populations.
Abaloparatide is a synthetic analog of human parathyroid hormone-related protein (PThrP 1-34) and has binding selectivity to the RG conformation of the
parathyroid hormone receptor Type 1 (PTHR1).6 Abaloparatide was approved by the FDA for the treatment of postmenopausal women with osteoporosis at high
risk for fracture. It is an anabolic agent that stimulates bone formation similar to teriparatide. However, abaloparatide and teriparatide differ in their
conformational binding to PTH1 receptors. Teriparatide binding results in prolonged signaling, while the binding of abaloparatide causes a more transient
response.23 The transient response appears to cause an anabolic effect on bone with fewer bone resorptive effects. Teriparatide initially increases bone
formation, but also increases bone resorption over time, which limits its nets anabolic effect. The FDA approved abaloparatide on the results of one phase 2
dose finding trial and one phase 3 randomized controlled trial.5,24
Clinical Efficacy:
The Abaloparatide Comparator Trial in Vertebral Endpoints (ACTIVE) trial randomized 2,463 post-menopausal women to daily subcutaneous injections of
abaloparatide 80 mcg, teriparatide 20 mcg, or identical placebo and followed them for 18 months.5 The teriparatide arm was open label due to proprietary
labeling which prevented dispensing teriparatide in other devices besides the prefilled pen. The teriparatide arm was not sufficiently powered to compare
efficacy with abaloparatide. The participants were aged 49 to 86 years and had at least one moderate or two mild vertebral fractures or other fragility fractures
in the previous 5 years and BMD T-scores between -2.5 and -5.0, or were women at least 65 years of age without a history of a fragility fracture with BMD Tscores between -3.0 and -5.0.5 At baseline, the mean T-score at the total hip was -1.9 and 63% of subjects had a history of fracture. The primary outcome was
the percentage of patients with new vertebral fractures at 18 months. Secondary end points included change in BMD at total hip, femoral neck, and lumbar
spine and percentage of patients with nonvertebral fracture. Hypercalcemia was a prespecified safety end point in abaloparatide-treated versus teriparatide
participants.
New vertebral fractures occurred in 0.6% (n=4) of women in the abaloparatide group, 0.8% (n=6) of women in the teriparatide group, and 4.2% (n=30) of women
in the placebo group over the 18 month trial (abaloparatide RR 0.14, 95% CI 0.05 to 0.39, p < 0.001, NNT 28; teriparatide RR 0.20, 95% CI 0.08 to 0.47, p < 0.001,
NNT 26, both vs. placebo).5 Nonvertebral fractures event rates estimated using Kaplan-Meier estimates were 2.7% of women in the abaloparatide group, 3.3% of
women in the teriparatide group and 4.7% of women in the placebo group (abaloparatide hazard ratio (HR) 0.57, 95% CI 0.32 to 1.00, p = 0.049; teriparatide HR
0.72, 95% CI 0.42 to 1.22, p = 0.22 both vs. placebo).5 The HR for abaloparatide versus teriparatide was 0.79 (95% CI 0.43 to 1.45; p=0.44) for nonvertebral
fractures.5 BMD at 18 months was improved with abaloparatide compared to placebo at the hip (4.2% vs. -0.1%), femoral neck (3.6% vs. -0.4%) and lumbar
spine (11.2% vs. 0.6%).5 Incidence of hypercalcemia was lower with abaloparatide (3.4%) versus teriparatide (6.4%) (risk difference [RD], −2.96 [95% CI, −5.12 to
−0.87]; p = 0.006).5 In this trial, abaloparatide significantly reduced the risk of new fractures in postmenopausal women compared to placebo.
One limitation of this study is that 63% of participants had a prior fracture. The impact of abaloparatide on reducing fracture in women with lower risk for
fracture cannot be determined from this trial. The trial was only conducted over 18 months; therefore, it is not clear how long the reduction in fracture risk with
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abaloparatide will persist using data from this trial. The trial was not powered to detect differences in efficacy between abaloparatide and teriparatide. The trial
was not sufficiently powered to detect the effects of abaloparatide on hip fracture. Finally, the open label arm of teriparatide and lack of blinding may have
resulted in bias because subjects and investigators were aware of the treatment which may have affected adverse reaction reporting or adherence. This trial
may have limited applicability to Medicaid patients, who are primarily under the age of 65 years.
Patients in both the abaloparatide and placebo groups of the ACTIVE trial were offered an additional two years of follow-up receiving open-label oral
alendronate 70 mg weekly and 92% (n=1139) of eligible patients agreed to participate.25 The 6-month follow-up results reported lower rates of vertebral
fractures (HR 0.13, 95% CI 0.04-0.41) and nonvertebral fractures (HR 0.48, 95% CI 0.26-0.89) for abaloparatide followed by alendronate compared to placebo
followed by alendronate when analyzed from the beginning of the ACTIVE trial.25 However, the number of new fractures in the extension trial was low in both
the abaloparatide/alendronate and placebo/alendronate groups (vertebral 0 vs. 7; nonvertebral 3 vs. 7, respectively).25 These data suggests that alendronate
therapy can preserve the fracture reduction benefits of abaloparatide.
Clinical Safety:
During the ACTIVE trial, discontinuation of the study drug due to adverse events was higher in the abaloparatide group (9.9% vs. teriparatide 6.8% and placebo
6.1%).5 However, rates of serious treatment-emergent adverse events were similar when abaloparatide, teriparatide, and placebo were evaluated in this trial
(9.7%, 10.0%, and 11% respectively).5 Most common adverse effects that led to treatment discontinuation with abaloparatide included nausea (1.6%), dizziness
(1.2%), headache (1.0%), and palpitations (0.9%).5 Hypercalcemia was more common in the parathyroid hormone analog groups than placebo (3.4%
abaloparatide, 6.4% teriparatide, 0.4% placebo).5 Other significant adverse effects of abaloparatide in the ACTIVE trial were orthostatic hypotension (17.1%) and
hypercalciuria (11.3%).5 The safety profile of abaloparatide compared to placebo as described in the ACTIVE trial is presented in Table 2.5
Abaloparatide labeling contains a black box warning about the possible risk of osteosarcoma is based on an increased incidence in rats with systemic exposure 428 times the exposure in humans receiving recommended doses.6 It is unknown if abaloparatide causes osteosarcoma in humans. Teriparatide contains a similar
warning.7 Use of abaloparatide greater than 2 years during a patient’s lifetime is not recommended per the manufacturer’s prescribing information.6
Table 2. Safety Profile of abaloparatide compared to placebo from the ACTIVE trial5
Common Adverse Events

Abaloparatide
N = 822

Placebo
N = 820

11.3%

9%

Dizziness

10%

6.1%

Arthralgia

8.6%

9.8%

Headache

8%

6%

Nausea

8.3%

3%

Upper Respiratory Tract Infection

8.3%

7.7%

Hypercalciuria
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Serious Adverse Events

Abaloparatide

Placebo

Orthostatic Hypotension

17.1%

16.4%

Hypercalcemia

3.4%

0.4%

2%

1%

Tachycardia

Look-alike / Sound-alike Error Risk Potential: No other drugs identified
Table 3. Pharmacology and Pharmacokinetic Properties.
Parameter
Mechanism of Action
Human parathyroid hormone related peptide (PTHrP1-34) analog which results in an anabolic effect on bone
Bioavailability
Bioavailability of an 80 mcg subcutaneous dose was 36%
Distribution and
Protein Binding
Volume of distribution is 50 liters. Protein binding is 70%
Elimination
Peptide fragments are primarily eliminated through renal elimination
Half-Life
Metabolism

Mean half-life is 1.7 hours
No specific metabolism or excretion studies have been performed with abaloparatide

Comparative Clinical Efficacy:
Clinically Meaningful Endpoints:
1) Percentage of patients with new vertebral fractures
2) Percentage of patients with new non-vertebral fractures
3) Serious adverse events
4) Study withdrawal due to an adverse event

Primary Study Endpoint:
1) Percentage of patients with new vertebral fractures over 18 months
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Table 4. Comparative Evidence Table.
Ref./
Study
Design
1. Miller et
al5

Drug Regimens/
Duration

Patient Population

N

Efficacy Endpoints

1. Abaloparatide 80
mcg SC once daily

ITT:
1.824

Primary Endpoint:
New vertebral fractures:

RCT, DB, PC,
MC, Phase 3

2. Placebo SC daily

Demographics:
-Mean age: 69 years
-Mean femoral neck
T score = -2.1
-White = 80%
-Asian = 16%
-Black = 3%
-History of prior
fracture: 63%
-No prior fracture:
37%

2.821

ABL: 0.58%
PBO: 4.2%
RR 0.14 (95% CI, 0.05 to
0.39; P < 0.001)

3.Teriparatide 20
mcg once daily
(open label due to
proprietary
packaging of
teriparatide)

3.818
mITT
1.711
2.690

ARR/NNT

TPTD: 0.84%
PBO: 4.2%
RR 0.20 (95% CI 0.08 to 0.47;
p < 0.001)

Key Inclusion
Criteria:
-Women who were
postmenopausal for
at least 5 years
-Age 49-86 years
-BMD T score ≤ -2.5
and > -5.0 at the
lumbar spine or
femoral neck AND
radiologic evidence
≥ 2 mild or ≥ 1
moderate lumbar or
thoracic vertebral
fracture or history
of low-trauma
nonvertebral
fracture within the
past 5 years
-Women aged 65
years with T score ≤
-2.0 and > 5.0 or
with fracture
criteria OR T score ≤
-3.0 and > -5.0
without fracture
criteria

Attrition:
1.26%
2.22%
3.20%

3.6/28
ABL 3.4%
TPTD 6.4%
RD -2.96 (95% CI,
-5.12 to - 0.87; p=
0.006)
3.38/26

Secondary Endpoints:
Nonvertebral fractures:
ABL 2.7%
PBO 4.7%
HR 0.57 (95% CI, 0.32 to
1.00; p < 0.049)

Serious TEAE:
ABL: 9.7%
PBO: 11%
TPTD: 10%

TPTD: 3.3%
PBO 4.7%
HR 0.72 (95% CI, 0.42 to
1.22; P = 0.22)
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ARR/NNH

Hypercalcemia
(corrected Ca >10.7
mg/dL):

All TEAE:
ABL: 89.4%
PBO: 87.6%
TPTD: 88.9%

3.717
18 months

Safety Outcomes

2.96/33

Risk of Bias/
Applicability
Risk of Bias (low/high/unclear):
Selection Bias: LOW - Randomized 1:1:1 using
permuted-blocks design with a block size of 6.
Patients were sequentially assigned a
treatment number and allocated to each
group using a centralized IVRS system. The
IVRS system recorded site number, subject
number, and kit/randomization number and
details were blinded to investigators. Baseline
characteristics similar among treatment
groups.
Performance Bias: HIGH- Double blinded arms
for abaloparatide and placebo (participant,
provider, investigator, radiologists).
Teriparatide arm was blinded until after
randomization, then open label to participant,
provider and investigator. Primary endpoint
compared to placebo for both drugs.
Detection Bias: LOW – All radiologists
assessing radiographs were blinded to
treatment. A second radiologist reviewed
radiographs to confirm reading of incident
fracture.
Attrition Bias: HIGH - Attrition similar
between groups. Data from 2118 subjects
was analyzed using mITT analysis for all
patients who had pre-treatment and end of
treatment evaluable spine x-rays. Missing
data was imputed using a logistic regression
model that used 5 data sets combined with
the final results.
Reporting Bias: LOW – Detailed study
protocol is available in supplemental
publication. All endpoints reported as stated
a priori. Funded by manufacturer. Study
design and statistical analysis completed by
manufacturer.

Key Exclusion
Criteria:
-> 4 mild, moderate
or severe vertebral
fractures
-< 2 evaluable
lumbar vertebrae
-unevaluable hip
BMD
-Evidence of
metabolic bone
disease
-Use of
bisphosphonates >
3 months within the
past 5 years or
denosumab within
the past year
-history of
osteosarcoma
-Treatment with
anticonvulsants that
affect Vitamin D
metabolism or with
chronic heparin
with the 6 months
prior to screening
period
-Daily treatment
with corticosteroids
within the previous
12 months

Applicability:
Patient: Mean age of patients in this study
was 69 years with a mean T score of -2.1.
Sixty-three percent of subjects had prior
fracture (vertebral and nonvertebral
combined). These demographics may not
represent OHP population.
Intervention: FDA approved doses were used
in the study for both abaloparatide and
teriparatide. Patients were taught to selfadminister the drug. If they could not selfadminister, a trained family member could
assist with administration. Adherence was
assessed by patient diaries, cartridge
accountability, and site-assessment of
remaining drug content of returned
cartridges.
Comparator: Only powered to detect
differences between abaloparatide and
placebo in order to establish efficacy of the
drug. Not powered to detect a difference
between abaloparatide and teriparatide,
which would have been a more meaningful
comparison.
Outcomes: Primary outcome was an
appropriate assessment for treatment of
osteoporosis. Fracture rate was smaller than
anticipated given the incidence predicted in
the population of postmenopausal women.
Setting: 28 International sites including in 10
countries including US, Denmark, China, and
Brazil. Most patients were from Europe (56%)
and South America (27%). Only 39 patients
(1.6%) were from the US.
Abbreviations [alphabetical order]: ABL = abaloparatide; ALN = alendronate; ARR = absolute risk reduction; BMD = bone mineral density; DB = double blind; CI = confidence interval; HR = hazard ratio; ITT
= intention to treat; IVRS = interactive voice response system; MC = multi-center; mITT = modified intention to treat; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT =
number needed to treat; PBO = placebo; PC = Placebo controlled; PP = per protocol; RCT = randomized controlled trial; RD = risk difference; RR = relative risk; SC = subcutaneously; TD = treatment
difference; TEAE + treatment-emergent adverse event; TPTD = teriparatide
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Appendix 1: Current Preferred Drug List

Brand
ACTONEL
ALENDRONATE SODIUM
BONIVA
FOSAMAX
IBANDRONATE SODIUM
RISEDRONATE SODIUM
MIACALCIN
BONIVA
IBANDRONATE SODIUM
CALCITONIN-SALMON
ALENDRONATE SODIUM
ETIDRONATE DISODIUM
FOSAMAX PLUS D
RALOXIFENE HCL
ATELVIA
RISEDRONATE SODIUM DR
BINOSTO
FORTEO
PROLIA
RECLAST
ZOLEDRONIC ACID
ZOMETA
ZOLEDRONIC ACID
ZOLEDRONIC ACID
IBANDRONATE SODIUM
PAMIDRONATE DISODIUM
ZOLEDRONIC ACID
ZOMETA
XGEVA

Generic
RISEDRONATE SODIUM
ALENDRONATE SODIUM
IBANDRONATE SODIUM
ALENDRONATE SODIUM
IBANDRONATE SODIUM
RISEDRONATE SODIUM
CALCITONIN,SALMON,SYNTHETIC
IBANDRONATE SODIUM
IBANDRONATE SODIUM
CALCITONIN,SALMON,SYNTHETIC
ALENDRONATE SODIUM
ETIDRONATE DISODIUM
ALENDRONATE SODIUM/VITAMIN D3
RALOXIFENE HCL
RISEDRONATE SODIUM
RISEDRONATE SODIUM
ALENDRONATE SODIUM
TERIPARATIDE
DENOSUMAB
ZOLEDRONIC ACID/MANNITOL-WATER
ZOLEDRONIC ACID/MANNITOL-WATER
ZOLEDRONIC ACID/MANNITOL-WATER
ZOLEDRONIC AC/MANNITOL/0.9NACL
ZOLEDRONIC ACID/MANNITOL-WATER
IBANDRONATE SODIUM
PAMIDRONATE DISODIUM
ZOLEDRONIC ACID
ZOLEDRONIC ACID
DENOSUMAB
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PDL
Y
Y
Y
Y
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
N

Route
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
INJECTION
INTRAVEN
INTRAVEN
NASAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
SUB-Q
SUB-Q
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
INTRAVEN
SUB-Q

Formulation
TABLET
TABLET
TABLET
TABLET
TABLET
TABLET
VIAL
SYRINGE
SYRINGE
SPRAY/PUMP
SOLUTION
TABLET
TABLET
TABLET
TABLET DR
TABLET DR
TABLET EFF
PEN INJCTR
SYRINGE
PGGYBK BTL
PGGYBK BTL
PGGYBK BTL
PIGGYBACK
PIGGYBACK
VIAL
VIAL
VIAL
VIAL
VIAL

Appendix 2: Medline Search Strategy
Ovid MEDLINE(R) without Revisions 1996 to June Week 4 2017, Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations July 03, 2017

1. Paget Disease, Extramammary/ or pagets disease.mp.
2. Osteoporosis, Postmenopausal/ or Osteoporosis/ or osteoporosis.mp.
3. Risedronate Sodium/
4. Alendronate/
5. ibandronate.mp.
6. Etidronic Acid/
7. calcitonin/
8. Raloxifene Hydrochloride/
9. Teriparatide/
10. Denosumab/
11. zoledronic acid.mp.
12. pamidronate.mp.
13. 1 or 2
14. 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12
15. abaloparatide.mp.
16. 14 or 15
17. 13 and 16
18. limit 17 to (english language and humans and yr="2016 -Current")

3262
57969
1056
3183
922
1672
6175
2390
1144
982
3872
2395
60780
20054
33
20082
6638
160
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Appendix 3: Prescribing Information Highlights
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Appendix 4: Prior Authorization Criteria

Bone Resorption Inhibitors and Related Agents
Goal(s):
To ensure appropriate drug use and safety of bone resorption suppression agents by authorizing utilization in specified patient
populations.
Length of Authorization:
 12 to 24 months
Requires PA:
Non-preferred drugs
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is this an OHP-funded condition?

Yes: Go to #3

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

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

Yes: Inform prescriber of
covered alternatives in class

No: Go to #4

Yes: Go to #5

No: Go to #6

Note:
 Preferred products do not require a PA.
 Preferred products are evidence-based reviewed for
comparative effectiveness and safety by the Oregon
Pharmacy & Therapeutics Committee
4. Is the request for raloxifene?
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Approval Criteria
5. Is the patient pregnant and/or at increased risk for
thromboembolism or stroke?

Yes: Pass to RPh. Deny;
medical appropriateness.

No: Approve for up to 12
months

Note: inform prescriber of
pregnancy category X and boxed
warning for venous
thromboembolism and stroke.
6. Is the request for teriparatide or abaloparatide and is the
patient at high risk for fractures?

Yes: Go to #7

No: Pass to RPh. Go to #8

7. Does the patient meet one of the following conditions:
 Concomitant bisphosphonate; or
 Pediatric or young adult with open epiphyses; or
 History of osteosarcoma or skeletal malignancies; or
 Metabolic bone disease; or
 Underlying hypercalcemic disorders; or
 Unexplained elevated alkaline phosphatase levels?

Yes: Pass to RPh. Deny;
medical appropriateness

No: Approve for up to 24
months (depending on when
therapy was initiated. These two
agents are only FDA approved
for a total duration of therapy of
2 years.)

8. RPh only:
All other indications need to be evaluated as to whether
they are funded by the OHP or not.

If funded and clinic provides
supporting literature, approve for
up to 12 months

If non-funded, deny; not funded
by the OHP

Examples include:
 Postmenopausal women with osteoporosis and T-score
≤ 2.5 or history of fracture
 Men with primary or hypogonadal osteoporosis
 Osteoporosis associated with sustained glucocorticoid
therapy

P&T Review:
Implementation:

11/17 (DM); 7/16; 9/10
8/16, 1/1/11
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Bone Metabolism Drugs: Abaloparatide New Drug Highlights
Background:
 Abaloparatide (Tymlos™) is a parathyroid hormone analog in the same class as teriparatide (Forteo®)
and is FDA-approved for the indication of osteoporosis in postmenopausal women at high risk for
fracture. Both abaloparatide and teriparatide are anabolic agents that stimulate bone formation.
 Abaloparatide 80 mcg is injected subcutaneously (SC) once daily.
Efficacy:

Primary
Endpoint: New
Vertebral
Fractures

Abaloparatide 80 mcg SC once
daily
0.58%

Placebo SC
once daily
4.2%

Compared to placebo: ARR 3.6%;
NNT 28

Teriparatide 20 mcg SC once daily
(open label)
0.84%
Compared to placebo: ARR 3.38%;
NNT 26

Abbreviations: ARR = absolute risk reduction, NNT = number needed to treat, SC = subcutaneous

1800
1600
1400

Cost per month*

Safety and Boxed Warning:
 Abaloparatide (similar to teriparatide) has a
boxed warning for the risk of osteosarcoma due
to the increased incidence seen in rats with
systemic exposure 4 to 28 times the
recommended human dose.
 Both agents contain a warning to not use
parathyroid hormone analogs for more than a
total of 2 cumulative years during a patient’s
lifetime due to the possible risk of osteosarcoma.

1200
1000
800
600
400
200

Clinical Pharmacist Interpretation:
 Abaloparatide presents another subcutaneous
injection option for women with osteoporosis but
special consideration needs to be taken to not
exceed a cumulative two year duration of therapy
for any one patient.

0
Teriparatide

Abaloparatide

*Costs are based on Average Actual Acquisition
Cost (AAC) if available or based on Wholesale
Acquisition Cost if AAC is unavailable.

References:
1. Tymlos (abaloparatide) Prescribing Information. Walthmam, MA; Radius Health, Inc. April, 2017.
http://radiuspharm.com/wpcontent/uploads/tymlos/tymlos-prescribing-information.pdf Accessed July 6, 2017.
2. Miller PD, Hattersley G, Riis BJ, et al. Effect of Abaloparatide vs Placebo on New Vertebral Fractures in Postmenopausal Women With Osteoporosis: A
Randomized Clinical Trial. JAMA. 316(7):722-733.
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Drug Class Literature Scan: Asthma and COPD Maintenance Medications
Date of Review: November 2017

Date of Last Review: September 2016
Literature Search: 06/01/16 – 09/01/17

Current Status of PDL Class:
See Appendix 1.
Conclusions:
 Since the last review, the following evidence has been identified: 3 new guidelines1–3, 5 new systematic reviews and meta-analyses4–8, 6 new randomizedcontrolled studies9–14, 4 new formulations15–18 and 2 new indications19,20. Important indicators of pharmacological efficacy for asthma and COPD are
mortality benefits, hospitalizations, exacerbation, exercise tolerance, symptoms and quality of life. There is no new evidence that has demonstrated a
mortality benefit of pharmacotherapy in asthma or COPD patients. The surrogate endpoint of change in FEV1 is often used in clinical trials to demonstrate
efficacy; however, measurements do not always correlate with clinical relevant outcomes. A change in FEV1 of 100-140 ml is suggested as a minimal clinically
relevant change.
 New asthma management guidelines and recommendations by the National Institute for Health and Care Excellence (NICE), 2017 Global Initiative for
Chronic Obstructive Lung Disease (GOLD) and European Respiratory Society/American Thoracic Society (ERS/ATS), in addition to the five high-quality
systematic reviews, support our current preferred drug list (PDL) and prior authorization (PA) criteria.1–3
ASTHMA
 A high-quality systematic review and meta-analysis found moderate evidence that adding tiotropium to long-acting beta-agonist/inhaled corticosteroid
(LABA/ICS) resulted in fewer exacerbations requiring oral corticosteroids compared to LABA/ICS in adult patients with severe asthma; however, the
confidence intervals do not rule out that there may be no difference between the groups (OR 0.76; 95% CI, 0.57 to 1.02).4 There was no significant difference
in the number of patients with an exacerbation requiring hospital admission based on an incidence of 2.5% in patients taking tiotropium + LABA/ICS and an
incidence of 4.3% in the LABA/ICS group (risk difference -0.01; 95%CI, -0.04 to 0.01).
 A high quality systematic review and meta-analysis compared increased ICS doses and stable ICS doses in children and adult patients with chronic asthma
experiencing an exacerbation and found moderate evidence of similar rates of treatment failure (need for oral corticosteroids), odds ratio (OR) 0.89 (95%
confidence interval [CI], 0.68 to 1.18).5 The risk of unscheduled physician visits were similar between treatment strategies, OR 0.96 (95% CI, 0.66 to 1.41),
suggesting no clear benefit of either treatment based on low quality of evidence. The incidence of unscheduled acute care, emergency department (ED) visit
or hospital admission was 18 per 1000 patients for both groups (OR 0.98; 95% CI, 0.24 to 3.98).5
CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD)
 Studies in patients with COPD taking LABA/ICS + tiotropium compared to tiotropium + placebo for at least 6 months were included in a high-quality review.
The systematic review and meta-analysis found moderate evidence, based off of two studies with low risk of bias, that mortality occurred in 7 patients taking
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combination therapy compared to 4 patients taking tiotropium + placebo (OR 1.80; 95% CI, 0.55 to 5.91). Wide confidence intervals prevent meaningful
conclusions. Exacerbations were not analyzed due to a high degree of heterogeneity.6
Long-acting muscarinic antagonists+long-acting beta-agonists (LAMA+LABA) were compared to LABA+ICS in patients with moderate to severe, stable COPD
in a high quality systematic review and meta-analysis. Low quality evidence found LABA+LAMA to have less risk of exacerbations compared to LABA+ICS in
trials lasting up to 52 weeks (ARR=3%/NNT=33; OR 0.82; 95% CI, 0.70 to 0.96; P=0.01). Pneumonia events occurred 61 times in patients treated with
LABA+LAMA compared to 109 events in patients treated with LABA+ICS (ARR=1.2%/number needed to harm [NNH]=83) (low quality of evidence). 7
A fair quality, randomized, placebo-controlled study in patients with moderate COPD and an increased risk of cardiovascular disease found no effect of the
combination of fluticasone furoate 100mcg/vilanterol 25 mcg on all-cause mortality rates compared to placebo (hazard ratio [HR] 0.88 (95%CI, 0.74 to 1.04;
P=0.137).13
NEW FORMULATIONS/APPROVALS
Four new products were approved since the last review. These include fluticasone propionate (Armonair™ RespiClick®) and fluticasone
propionate/salmeterol (AirDuo™ RespiClick®) which are copy products of current formulations and beclomethasone dipropionate HFA (Qvar® Redihaler™),
which will replace the current Qvar® formulation.15,16,18 A fourth new product is a 3-drug combination of fluticasone furoate, umeclidinium, and vilanterol
(Trelegy Ellipta) which is approved for patients with COPD.17
Tiotropium (Spiriva® Respimat®) received approval for treatment of long-term, once-daily, maintenance treatment of asthma in patients 6 years and older
and budesonide and formoterol (Symbicort®) received an indication for maintenance treatment of airflow obstruction and exacerbations in patients with
COPD.19,20
The evidence in this scan has high applicability to the Medicaid population. The highest prevalence of COPD is in patients 60 years and older which is older
than the average Medicaid patient. No sub-group analyses were available for data specific to Medicaid patients.

Recommendations:
 Recommend no changes to the PDL for asthma and COPD maintenance drugs based on efficacy data.
 Recommend keeping new formulations as non-preferred drugs and subject to PA criteria with corresponding changes to the LAMA/LABA PA criteria to
accommodate Trelegy Ellipta based on evidence.
 Recommend removing the coverage of uncomplicated chronic bronchitis from the ICS, LABA, LABA/ICS and LAMA/LABA PA criteria as this is no longer a
funded diagnosis.
 No further review or research is needed at this time. Evaluate comparative drug costs in executive session.
Previous Conclusions:
 There is low to moderate quality evidence of no within-class differences in efficacy or harms for long-acting inhaled (i.e., beta-agonists (LABAs), muscarinic
antagonists (LAMAs), or corticosteroids (ICS) and long-acting oral medications (i.e., leukotriene modifiers [LM]) for patients with asthma or COPD.1 There was
insufficient evidence in subgroup populations with asthma or COPD to establish meaningful conclusions on efficacy or harms.1
Previous Recommendations:
 The Committee agreed that no further research is needed at this time and recommended no changes to the PMPDP based on the clinical evidence. The
Committee recommended continuation of the current clinical PA criteria after amending to add “without COPD” to #3 in the LAMA/LABA criteria. After
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comparative cost consideration in executive session the Committee recommended making Ipratropium/Albuterol (Combivent Respimat®) non-preferred
while grandfathering current users for 6 months and to make Ventolin® HFA Preferred on the PMPDP.
Methods:
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or
placebo if needed, was conducted. A summary of the clinical trials is available in Appendix 2 with abstracts presented in Appendix 3. The Medline search
strategy used for this literature scan is available in Appendix 4, which includes dates, search terms and limits used. The OHSU Drug Effectiveness Review Project,
Agency for Healthcare Research and Quality (AHRQ), the Cochrane Collaboration, National Institute for Health and Clinical Excellence (NICE), Department of
Veterans Affairs, BMJ Clinical Evidence, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts. Finally, the AHRQ National
Guideline Clearinghouse (NGC) was searched for updated and recent evidence‐based guidelines.
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sources.
New Systematic Reviews:
ASTHMA
Cochrane – LAMA Added to Combination LABA and ICS versus LABA/ICS for Adults with Asthma
In adults with asthma, the efficacy of adding a LAMA (tiotropium) to LABA/ICS was studied in a systematic review and meta-analysis.4 Four double-blind studies
lasting at least 12 weeks in duration were included. Patients enrolled in the trials were taking a LABA/ICS and had a mean FEV1 of 55% of their predicted values,
suggesting severe asthma.
Adding tiotropium to LABA/ICS resulted in an exacerbation requiring oral corticosteroids in 27% of patients compared to 33% in patients taking LABA/ICS (OR
0.76; 95% CI, 0.57 to 1.02) over 48 weeks, based on moderate evidence.4 Imprecision in the effect and wide confidence intervals suggest that no difference
between therapies could still exist. There was high quality evidence that there was no clinically significant difference between the quality of life scores,
measured by at least a 0.5 difference on the Asthma Quality of Life Questionnaire (AQLA) 1 to 7 point scale, between LABA/ICS and the addition of tiotropium to
LABA/ICS, mean score of 5.116 and 5.03, respectively.4 There was imprecision in the results of risk of serious adverse events when LAMA was added to LABA/ICS
and therefore no conclusions could be determined (low-quality evidence). Lung function, measured by trough FEV1, was 0.07 L higher compared to LABA/ICS,
0.08 L and 0.15 L, respectively. There was insufficient data to determine the effect of LAMA added to LABA/ICS compared LABA/ICS on frequency of hospital
admissions.
Cochrane – Increased versus Stable Doses of Inhaled Corticosteroids for Exacerbations of Chronic Asthma in Adults and Children
The effect of two ICS dosing strategies were compared in the management of exacerbations in children and adults.5 Eight randomized trials comparing increased
versus stable doses of ICS studied in patients managing exacerbations at home were included. Children and adults with persistent asthma who were receiving
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maintenance ICS were included. Patients (n=1669) had mild to moderate asthma. Studies were found to be at low risk of bias. Seven of the eight studies
followed patients for 6-12 months.
Outcomes studied were odds of treatment failure (need for oral corticosteroids), risk of unscheduled physician visits, unscheduled acute care (ED visits or
hospital admission), duration of exacerbation and serious adverse events. The odds of treatment failure were similar between patients with increased ICS doses
and stable ICS doses with an OR of 0.89 (95% CI, 0.68 to 1.18) (moderate quality evidence).5 Treatment failure occurred 752 times in patients taking an increased
dose of ICS compared to 768 events in patients taking stable ICS doses. Low quality evidence found increased doses of ICS did not reduce the risk of unscheduled
physician visits (OR 0.96; 95% CI, 0.66 to 1.41) or acute visits (peto OR 0.98; 95% CI 0.24 to 3.98) compared to stable doses of ICS.5 The peto OR is an alternative
way of pooling data instead of using the traditional Mantel-Haenszel method. The peto OR is appropriate in many scenarios except when the control and
treatment groups are significantly different in size, which may introduce bias. The evidence for durations of exacerbations was rated as moderate quality but due
to the limitations of only one study providing data, there was insufficient evidence to draw conclusions between groups. Serious and non-serious adverse events
were similar between groups based on moderate quality of evidence. Subgroup analyses on the impact of age, time to treatment initiation, doses used, smoking
history and the fold increase of ICS on magnitude of effect were not done due to lack of studies.
Cochrane – Vilanterol and Fluticasone Furoate for Asthma
A systematic review and meta-analysis was done to compare the effect of vilanterol (VI) and fluticasone furoate (FF) compared to placebo or other ICS and/or
LABA on the outcomes of acute exacerbations (hospital admissions or treatment with oral corticosteroids), health-related quality of life (HRQL) and severe
adverse events in children and adults with chronic asthma.8 Fourteen good-quality studies lasting between two and 78 weeks and enrolling 6641 patients were
included. Doses studied were VI and FF 100/25 mcg (7 studies) and three studies of VI and FF 200/25 mcg. Comparators were placebo, FF 25 mcg, VI 100 mcg,
fluticasone propionate (FP) 500 mcg twice-daily, fluticasone propionate/salmeterol (FP/SAL) 250/50 mcg twice-daily, FP 250/25 mcg twice-daily and FP/SAL
500/50.
One study found the HRQL to be improved with the use of VI/FF 100/25 mcg compared to placebo based on moderate evidence (mean difference [MD] 0.30;
95% CI, 0.14 to 0.46).8 FEV1 was improved with VI/FF compared to placebo with a MD of 0.17 (95% CI, 0.09 to 0.26) based on 2 studies (n= 393) with moderate
quality of evidence. Peak expiratory flow was higher in VI/FF compared to placebo based on moderate quality evidence from one study (MD 33.30 L/min; 95% CI,
26.59 to 40.01). Asthma symptoms were lower for VI/FF compared to placebo based on moderate evidence (MD 17.90; 95% CI, 11.95 to 23.85).8 Only very low
quality of evidence was available for the outcomes of exacerbations and serious adverse events (results not estimable). There was insufficient data to determine
the difference in efficacy outcomes between VI/FF and FP/SAL.
In conclusion, VI/FF was more effective than placebo for outcomes of lung function and HRQL based on moderate evidence. Evidence on active treatment
comparisons was insufficient to draw conclusions.8
COPD
Cochrane – Combination of ICS and LABA in Addition to Tiotropium versus Tiotropium or LABA/ICS for COPD
A systematic review and meta-analysis was done to compare the effects of two maintenance treatment regimens in the management of COPD. 6 Two different
regimens were compared. One comparison was between tiotropium + LABA/ICS (combined therapy) and tiotropium and the other comparison studied tiotropium
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+ LABA/ICS (combined therapy) and LABA/ICS. Studied outcomes were exacerbations, symptoms, quality of life and lung function. Six randomized trials lasting at
least three months were identified. Only one of the six studies compared combined therapy to LABA/ICS.
The analysis of two studies at low risk of bias found that there were no differences in mortality between combined therapy compared to tiotropium (OR 1.80; 95%
CI, 0.55 to 5.91) based on moderate quality evidence.6 There were 41 hospitalizations in patients taking combined therapy compared to tiotropium which was
associated with 50 events, suggesting no difference between groups with an OR of 0.84 (95% CI, 0.53 to 1.33) (low quality evidence). Analysis of exacerbations
could not be analyzed due to a high degree of heterogeneity. The SGRQ was used to measure quality of life and was found to be improved in patients taking
combined therapy compared to tiotropium with a MD of -3.46 (95% CI, -5.05 to -1.87) based on four studies lasting up to six months based on low quality of
evidence.6 Lung function was found to be improved with combination therapy but changes were not clinically significant. There was insufficient evidence for
exercise tolerance. Analysis of adverse events found no difference between groups for serious adverse events, adverse events and pneumonia.
The one study that evaluated combination therapy compared to LABA/ICS was underpowered and therefore no conclusions were made.6
Cochrane – LAMA + LABA versus LABA + ICS for stable COPD
In patients with COPD, a systematic review and meta-analysis compared the effect of LAMA+LABA to LABA+ICS.7 Patients with moderate to severe COPD and no
recent exacerbations in studies lasting at least one month were identified in 11 studies. The exception was one large trial (representing 37% of the participants)
which enrolled COPD patients with recent exacerbations. Patients were diagnosed with the following grades of GOLD: Category B (5 studies), Category D (1 study),
Category A/B (2 studies) and any category (3 studies). Ten studies were industry funded. Study follow-up was from 6-52 weeks.
The outcome results of the meta-analysis comparison of LAMA+LABA to LABA+ICS are presented in Table 1. Patients taking LAMA + LABA were found to have 1562
exacerbations compared to 1683 events in patients taking LABA/ICS (ARR=3%/NNT=33 studies lasting up to 52 weeks). Improvements in trough FEV1 were higher
with LAMA/LABA compared to LABA/ICS.7 Quality of life scores were clinically improved for LAMA + LABA, as demonstrated by a 4 point or greater improvement
in SGRQ, with LAMA + LABA compared to LABA + ICS. Risk of pneumonia was also found to be lower with LABA + LAMA compared to LABA + ICS
(ARR=1.2%/NNH=83).
Table 1. Pooled Results of Meta-analysis Comparison Between LAMA + LABA and LABA + ICS7
Treatment
Comparator Outcome
Results
LAMA+LABA
LABA+ICS
Exacerbations
OR 0.82 (95% CI, 0.70 to 0.96; P=0.01)
Serious Adverse Events
OR 0.91 (95% CI, 0.79 to 1.05, P = 0.18
SGRQ
MD -1.22 (95% CI, -2.52 to 0.07, P = 0.06)
Trough FEV1 change from baseline
MD 0.08 L (95% CI, 0.06 to 0.09, P < 0.0001)
Pneumonia
OR 0.57 (95% CI, 0.42 to 0.79, P = 0.0006)
All-cause death
OR 1.01 (95% CI, 0.61 to 1.67, P = 0.88)
SGRQ change from baseline of 4 points or greater
OR 1.25 (95% CI, 1.09 to 1.44, P = 0.002)

Evidence Quality
Low
Moderate
Low
Moderate
Low
Low
Moderate

Abbreviations: CI – confidence interval; ICS – inhaled corticosteroid; LABA – long-acting beta-agonist; LAMA – long-acting muscarinic antagonist; MD – mean difference: OR – odds
ratio; SGRQ – St. George’s Respiratory Questionnaire
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New Guidelines:
NICE – Asthma Management
A draft guidance on the treatment of asthma was published by NICE in 2016.1 A pharmacological treatment pathway outlines the treatment recommendations
based on a review of the evidence. Treatment pathways were divided up by age: adults (over 16 years), children and young people (5-16 years of age) and
children (under 5 years of age).
Recommendations
Initial Therapy1
1. In adults SABA should be offered as reliever therapy with newly diagnosed asthma. SABA treatment should be used with maintenance therapy regimens
except maintenance and reliever therapy (MART) regimens.
2. Newly diagnosed children and young people should receive SABA as reliever therapy. SABA treatment should be used with maintenance therapy
regimens except MART regimens.
3. In children under 5 years of age with suspected asthma, SABA should be offered as reliever therapy. SABA should be used with all maintenance therapy
regimens.
The above recommendations were consensus based recommendations due to insufficient clinical evidence.
First-line Prevention Therapy in Patients with Poor Asthma Control1
1. Low-dose ICS should be offered as a first-line maintenance therapy for adults with uncontrolled asthma on SABA.
2. Children and young people should be offered low-dose ICS as the first-line maintenance therapy that is uncontrolled on SABA alone.
3. An 8-week trial of pediatric moderate dose ICS should be considered in children under 5 with suspected asthma that is uncontrolled with SABA.
Treatment should be reevaluated after 8-weeks.
a. If symptoms did not improve consider an alternative diagnosis.
b. If symptoms initially resolved but returned within 4 weeks, consider starting a pediatric low dose ICS for first-line maintenance therapy.
c. If symptoms returned after 4 weeks of stopping ICS then restart 8-week trial of pediatric moderate dose ICS.
d. Asthma dose should be confirmed once the child is old enough for testing.
The above recommendations are based on low to very quality of evidence due to bias and imprecision. The exception was evidence for adults which had
moderate quality of evidence for reliever use, lung function and quality of life outcomes. There was moderate quality evidence for children and young people for
FEV1, reliever medication and AQLQ. High quality evidence was used for the outcomes of reliever use in children under the age of 5. Lack of evidence in children
under 5 for most outcomes caused reliance on consensus and experience driven recommendations.
Escalating Pharmacological Treatment in Patients Poorly Controlled on Low-dose ICS1
1. Adults with uncontrolled asthma on low-dose ICS as maintenance therapy should be offered a leukotriene receptor antagonist (LTRA) in addition to ICS.
2. In adults that remained uncontrolled on combination therapy of low-dose ICS and LTRA, a LABA should be added to ICS and consider the following for
LTRA treatment:
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a. Consider patient preference on continuing LTRA
b. Evaluate patient response to LTRA
3. Consider a LTRA in combination with low-dose ICS in children and young people with uncontrolled asthma on pediatric low-dose ICS maintenance
therapy.
4. In children and young people who have uncontrolled asthma on pediatric low-dose ICS and an LTRA as maintenance treatment, stop the LTRA and
consider adding a LABA to ICS.
5. If patients younger than 5 are suspected of having uncontrolled asthma on a pediatric low-dose ICS, consider a LTRA in combination with ICS.
6. If patients younger than 5 continue to have uncontrolled asthma on the above, stop the LTRA refer the child to an asthma specialist.
The evidence for the above recommendations ranged from high quality to very low quality. There was insufficient evidence in children under 5 and limited
data in children and young people.
Comparison of ICS + LABA as Preventer and Reliever Therapy Compared to ICS + LABA as Preventer and SABA as Reliever Therapy1
1. In adult patients who are uncontrolled on low-dose ICS and a LABA, with or without an LTRA, as maintenance therapy, suggest changing the therapy to a
MART regimen with low-dose maintenance ICS.
2. If the adult patient remains uncontrolled on the above regimen, with or without an LTRA, consider increasing the ICS to a moderate maintenance dose.
The patient can continue on the MART regimen or change to a fixed-dose ICS and LABA with a SABA reliever.
3. If asthma is uncontrolled in children and young people on pediatric low-dose ICS and a LABA, consider changing them to a MART regimen with pediatric
low-dose maintenance ICS.
4. If children or young people continue to have uncontrolled asthma on the above, consider increasing the ICS to a pediatric moderate maintenance dose.
The patient can continue on MART or change to a fixed dose ICS and LABA with SABA reliever therapy.
The majority of evidence used for the previous recommendation was of moderate or high quality.
Therapy for Patients Who Remain Uncontrolled on Optimal Preventer Therapy Beyond Low-dose ICS1
1. In adults who are uncontrolled on moderate maintenance ICS with LABA, either as MART or fixed dose regimen, and with or without LTRA, recommend
increasing the ICS dose to high maintenance. This should be given as part of a fixed-dose regimen with a SABA reliever.
a. NICE found low quality of evidence that the addition of LAMA to moderate-strength ICS compared to moderate-strength ICS to have a clinically
important benefit on exacerbations based on 1 study and moderate quality evidence of benefit in severe exacerbations. There were no clinically
important differences found for quality of life, asthma control, or lung function (moderate to high quality evidence).
2. In children and young people with uncontrolled asthma despite pediatric moderate maintenance ICS dose with LABA, either as MART or a fixed dose
regimen, consider increasing the ICS to a pediatric high maintenance dose. Recommend in conjunction with a fixed-dose regimen with a SABA.
a. The quality of evidence for this recommendation ranged from very low to high. The majority of the evidence was of low or moderate quality.
Therapy for children, young people and adults with asthma on ICS preventer therapy or requiring ICS
1. Recommend daily versus intermittent inhaled ICS, if required, to patients with asthma who require ICS maintenance treatment.
a. Evidence for this recommendation was derived from mostly low or very low quality evidence. High quality evidence was available for treatment
of adults but with only one study contributing to each outcome.
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GOLD – COPD Guidelines
The GOLD annual update was released in January 2017.2 Evidence was reviewed and assigned an evidence grade (Table 2). New recommendations pertaining to
the assessment and treatment of COPD include refinement of the ABCD tool to rely on respiratory symptoms and exacerbations alone to determine the ABCD
category. In patients with stable COPD, assessment of symptoms and risk of exacerbations is recommended to determine the pharmacological treatment
approach. One of the changes to the recommendations is the inclusion of escalation and de-escalation strategies which are often required when caring for
patients with COPD (Figure 1.).2
Table 2. Description of the Level of Evidence. 2
Evidence
Category
A

B

C
D

Sources of Evidence



Definition
-



Randomized controlled trials (RCTs)
Rich body of high quality evidence
without any significant limitation or
bias
Randomized controlled trials (RCTs)
with important limitations
Limited body of evidence





Non-randomized trials
Observational studies
Panel consensus judgement

-

Evidence is from endpoints of well-designed RCTs that provide consistent findings in the population for
which the recommendation is made without any important limitations.
Requires high quality evidence from ≥2 clinical trials involving substantial number of subjects, or a single
high quality RCT involving substantial numbers of patients without any bias.
Evidence is from RCTs that include only a limited number of patients, post hoc or subgroup analyses of
RCTs or meta-analyses of RCTs.
Also pertains when few RCTs exist, or important limitations are evident (methodological flaws, small
numbers, short duration, undertaken in a population that differs from the target population of the
recommendation or the results are somewhat inconsistent.
Evidence is from outcomes of uncontrolled or non-randomized trials or from observational studies.

-

Provision of guidance is deemed valuable but clinical literature addressing the subject is insufficient.
Panel consensus is based on clinical experience or knowledge that does not meet the above stated criteria.



-

Evidence for Treatment Selection
The management of stable COPD is accomplished through short- and long-acting maintenance therapies. No pharmacological treatment has demonstrated a
reduction in the risk of long-term decline in lung function in patients with COPD. Short-acting and long-acting bronchodilator therapy is recommended for
patients with COPD. The following recommendations are based on level A evidence for the treatment of stable COPD.2
- Inhaled bronchodilators are used for symptom management and given on a regular basis in many patients to prevent or reduce symptoms.
- Improvement in FEV1 and symptoms has been demonstrated with regular and as-needed use of SABA and SAMA.
- FEV1 and symptom improvement is greater with combination therapy of SABA and SAMA compared to either medication alone.
- Lung function, dyspnea, health status, and reduced exacerbation rates have been shown to significantly improve with LAMAs and LABAs.
- Combination of LAMA and LABA is more effective than monotherapy at increasing FEV1 and reducing symptoms.
LAMAs have been shown to reduce exacerbation risk (Evidence A) and decrease hospitalizations (Evidence B) more than LABAs. Combinations of LABA and
LAMAs have been shown to reduce exacerbations more than monotherapy of either component (Evidence B) and more than ICS/LABA (Evidence B).2 Tiotropium
has been shown to improve the effectiveness of pulmonary rehabilitation by increasing exercise performance (Evidence B). Modest symptomatic benefit has
been demonstrated with theophylline in patients with stable COPD based on level B evidence and bronchodilation based on level A evidence.
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The effect of ICS on COPD outcomes has lacked precision. GOLD guidelines recommend combination ICS/LABA compared to the individual components based on
improved lung function and health status and exacerbation reduction in patients with exacerbations and moderate to severe COPD (Evidence A).2 Regular use of
ICS has been shown to increase the risk of pneumonia in patient with COPD especially in patients with severe COPD (Evidence A). Improvement in lung function,
symptoms and health status have been demonstrated with triple therapy with ICS/LAMA/LABA (Evidence A) compared to ICS/LABA or LAMA monotherapy.
Reduced risk of exacerbations was found with triple therapy ICS/LAMA/LABA compared to ICS/LABA or LAMA monotherapy (Evidence B).
The GOLD guidelines have some methodological issues that limit interpretation and application of the clinical evidence. The recommendations are given an
evidence grade based on the source of the evidence but strength of the evidence is not provided. There is no objective determinant for the quantification of
symptoms and exacerbations to determine escalation and de-escalation of therapy. While funding of the guideline comes from sales of the GOLD documents, a
statement of any conflicts of interest with committee members was not available.
Figure 1. Treatment Algorithms by GOLD Grade2
Group C

Group D

LAMA + LABA

LABA +ICS

Consider roflumilast*

Consider macrolide (in former smokers)

Further
Exacerbations

Further
Exacerbation(s)

LAMA + LABA + ICS
LAMA

Persistent
symptoms/further
exacerbation(s)

Further
Exacerbation(s)

LAMA

Group A

LAMA + LABA

LABA + ICS

Group B

Continue, stop or try alternative
class of bronchodilator

LAMA + LABA
Persistent symptoms

evaluate effect

A long-acting bronchodilator
(LABA or LAMA)

A bronchodilator
* If FEV1 < 50% predicated and patient has chronic bronchitis
Thick arrows = preferred treatment
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ERS/ATS – Prevention of COPD Exacerbations
The ERS/ATS published guidelines on preventing COPD exacerbations in 2017.3 Literature was systematically reviewed and the evidence was graded using the
GRADE approach. Recommendations pertaining to the role of maintenance medications in the prevention of COPD exacerbations were as follows:
1. In patients with moderate to severe airflow obstruction and a history of one or more COPD exacerbation during the previous year, the guidelines
recommend LAMA over LABA monotherapy to prevent future exacerbations (strong recommendation, moderate quality of evidence).
The recommendation was based off of meta-analysis data that found a risk of a moderate to severe COPD exacerbation in 30.9% of LAMA treated patients
compared 34.6% of LABA treated (RR 0.89; 95% CI, 0.85 to 0.94).3 One trial found the risk of hospitalization to be lower with LAMA compared to LABA, 7.1%
versus 9.2%, respectively (RR 0.77; 95%CI, 0.66 to 0.90). There were no significant differences in adverse events between LAMA and LABA treated patients.
New Formulations/Indications:
Beclomethasone: The inhaled corticosteroid beclomethasone dipropionate HFA (Qvar® Redihaler™) was approved for the maintenance treatment of asthma as
prophylactic therapy in patients 4 years of age and older at a dose of 40 or 80 mcg twice daily, which is to replace the current formulation of Qvar® inhaler.18
Approval was based off of one 12-week, randomized, placebo-controlled, parallel-group study in patients 4-11 years of age (n=568) with persistent symptomatic
asthma despite treatment with non-corticosteroid or low dose ICS (with or without LABA). Beclomethasone Redihaler 40 or 80 mcg, beclomethasone MDI 40 or
80 mcg or placebo was given as one inhalation twice daily. Patients 4-5 years old who were unable to perform spirometry were included in the safety population
only. The primary endpoint, change from baseline in trough percent predicted FEV1 area under the effect curve (AUEC) (0-12 weeks) was not statistically
different between beclomethasone and placebo. Change in weekly average of daily morning peak expiratory flow (PEF, L/min) over the 12-week period was 11.3
(95% CI, 5.58 to 17.06) for beclomethasone 80 mcg/day and 8.5 (95% CI, 2.71 to 14.24) for beclomethasone 180 mcg/day which was nominally significant.18
Fluticasone propionate and fluticasone propionate and salmeterol: A copy of Flovent Diskus (fluticasone) and Advair (fluticasone/salmeterol) were approved by
the FDA in January 2017 to be marketed by Teva Pharmaceuticals called Armonair™ RespiClick® and AirDuo™ RespiClick®, respectively.15,16 Both products were
studied together for the approval of treatment of asthma in patients aged 12 years and older. Recommended dosing for fluticasone is based on prior asthma
therapy and available via one inhalation twice daily in concentrations of 55 mcg, 113 mcg and 232 mcg. The combination fluticasone/salmeterol combination is
available as one inhalation twice daily in 3 concentrations: 55/14 mcg, 113/14 mcg, or 232/14 mcg.
Approval for both products was based on 2 phase 3, double-blind, parallel-group, 12-week studies in adolescents and adults with asthma not controlled on their
current asthma regimen. Studies compared fluticasone/salmeterol 55/14 mcg and 113/14 mcg (1 inhalation twice daily) to fluticasone 55 mcg and 113 mcg and
placebo in the first study. The second study compared fluticasone propionate 113 mcg and 232 mcg (1 inhalation twice daily) to fluticasone/salmeterol 113/14
mcg and 232/14 mcg (1 inhalation twice daily) and placebo. The primary endpoint was change in baseline trough FEV1 at week 12 and standardized baselineadjusted FEV1 AUC 0-12h at week 12 for a subset of patients with post-dose serial spirometry.
In the first study the least squares (LS) mean change of 0.319 L was seen with fluticasone/salmeterol 55/14 mcg, LS mean change of 0.315 L with
fluticasone/salmeterol 113/14 mcg and LS mean change of 0.175 L with fluticasone 55 mcg and a LS mean change of 0.204 L for fluticasone 113 mcg. The mean
differences are presented in Table 3. The results of the second study were similar to study 1 and are presented in Table 4.
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Table 3. Mean Difference Between Treatments in Study 1 based on the Primary Endpoint of Change in Trough FEV1 at Week 12.15,16
Treatment
Comparator
Estimated Mean Difference
Fluticasone/salmeterol 55/14 mcg
Placebo
0.266 L (95% CI, 0.172 to 0.360)
Fluticasone 55 mcg
Placebo
0.119 L (95% CI, 0.025 to 0.212)*
Fluticasone/salmeterol 55/14 mcg
Fluticasone 55 mcg
0.147 (95% CI, 0.053 to 0.242)*
Fluticasone/salmeterol 113/14 mcg
Placebo
0.262 L (95% CI, 0.168 to 0.356)
Fluticasone 113 mcg
Placebo
0.151 L (95% CI, 0.057 to 0.244)*
Fluticasone/salmeterol 113/14 mcg
Fluticasone 113 mcg
0.111 L (95% CI, 0.017 to 0.206)*
* Results statistically significant (p-value not provided) for treatment
Table 4. Mean Difference Between Treatments in Study 2 based on the Primary Endpoint of Change in Trough FEV1 at Week 12.15,16
Treatment
Comparator
Estimated Mean Difference
Fluticasone/salmeterol 113/14 mcg
Placebo
0.274 L (95% CI, 0.189 to 0.360)
Fluticasone 113 mcg
Placebo
0.123 L (95% CI, 0.038 to 0.208)*
Fluticasone/salmeterol 113/14 mcg
Fluticasone 113 mcg
0.152 (95% CI, 0.066 to 0.237)*
Fluticasone/salmeterol 232/14 mcg
Placebo
0.276 L (95% CI, 0.191 to 0.361)
Fluticasone 232 mcg
Placebo
0.183 L (95% CI, 0.098 to 0.268)*
Fluticasone/salmeterol 232/14 mcg
Fluticasone 232 mcg
0.093 (95% CI, 0.009 to 0.178)*
* Results statistically significant (p-value not provided) for treatment
Tiotropium: A new indication was approved for tiotropium bromide (Spiriva® Respimat®) in early 2017 for the long-term, once-daily, maintenance treatment of
asthma in patients 6 years and older.20 The recommended dose is 2 inhalations of the 1.25 mcg dose once-daily. Approval of the use of tiotropium in pediatric
patients was based on two double-blind, randomized, placebo-controlled studies lasting 12 and 48 weeks. Patients treated for 12-weeks had severe asthma and
were using an ICS plus one or more controller medication. The 48-week study was in patients with moderate asthma and on at least an ICS for maintenance
therapy. The primary outcome was change in pre-treatment baseline in peak FEV1, 0-3 h. The mean age was 9 years, 68% were male, and 87% were Caucasian.
The results for the studies were imprecise. The 12-week study found no significant difference between tiotropium 2.5 mcg and placebo with a mean difference
of 0.04 L (95% CI, -0.03 to 0.10) at 12 weeks. In the 48-week study the primary endpoint was measured at week 24 and found a mean difference of 0.17 L (95%
CI, 0.11 to 0.23) between tiotropium 2.5 mcg and placebo.
Budesonide and formoterol fumarate dehydrate: The combination ICS/LABA product of budesonide and formoterol (Symbicort®) received approval for the longterm maintenance treatment of asthma in patients 6 years of age and older.19 This approval was based on one 12-week efficacy and safety study in patients 6 to
less than 12 years of age. The study was a randomized, double-blind, multicenter study in 184 pediatric patients. The result of the primary efficacy endpoint,
change from baseline in 1-hour post-dose FEV1, was improved by 0.28 L in patients receiving budesonide/formoterol 80/4.5 mcg compared to a change of 0.17 L
in patients receiving budesonide 80 mcg (MD 0.12 L; 95% CI, 0.03 to 0.20; p=0.006).
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This combination also received an indication to support the use of budesonide/formoterol (B/F) to reduce exacerbations in patients with COPD.19 Two,
randomized, double-blind, placebo-controlled studies were used for evidence. In the first study patients were a mean age of 64 years with a mean postbronchodilator percent predicted normal FEV1 of48.7%. The study evaluated B/F 160/4.5 compared to formoterol 4.5, 2 inhalations twice daily for 6 months.
Patients randomized to B/F 160/4.5 had an annual rate estimate of 0.94 exacerbations compared to formoterol which had 1.27 (rate ratio of 0.74; 95% CI, 0.61
to 0.91). In a second study comparing B/F 160/4.5 to formoterol 4.5 mcg, 2 inhalations twice daily, for 12 months the patients were a mean age of 63 years with
a mean post-bronchodilator percent predicted normal FEV1 of 37.8%. Patients treated with combination therapy had an annual rate estimate of exacerbations of
0.68 compared to 1.05 in the formoterol 4.5 mcg group (rate ratio 0.65; 95% CI, 0.53 to 0.80).
Fluticasone furoate, umeclidinium and vilanterol: A new 3-drug combination product, of previously reviewed therapies, was recently approved by the FDA. The
fluticasone furoate, umeclidinium and vilanterol (FF/U/V) (Trelegy Ellipta) is indicated for the long-term, once-daily maintenance treatment for patients with COPD,
including chronic bronchitis and/or emphysema, who are on a fixed-dose combination of fluticasone furoate and vilanterol for airflow obstruction and reducing
exacerbations in whom additional treatment of airflow obstruction is desired or for patients already receiving umeclidinium and a fixed-dose combination of
fluticasone furoate and vilanterol. Clinical studies found a difference of 124 ml increase in trough FEV1 from baseline in patients receiving umeclidinium + FF/VI
compared to patients receiving placebo + FF/VI in one study and a difference of 122 ml in a second study both lasting 12-weeks.
New FDA Safety Alerts:
No new safety updates.
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Appendix 1: Current Preferred Drug List
Long-acting Anticholinergics (LAMA)
ROUTE

FORMULATION

BRAND

GENERIC

PDL

INHALATION
INHALATION
INHALATION
INHALATION
INHALATION

CAP W/DEV
AER POW BA
BLST W/DEV
CAP W/DEV
MIST INHAL

SPIRIVA
TUDORZA PRESSAIR
INCRUSE ELLIPTA
SEEBRI NEOHALER
SPIRIVA RESPIMAT

TIOTROPIUM BROMIDE
ACLIDINIUM BROMIDE
UMECLIDINIUM BROMIDE
GLYCOPYRROLATE
TIOTROPIUM BROMIDE

Y
N
N
N
N

Inhaled Corticosteroids (ICS)
ROUTE

FORMULATION

BRAND

GENERIC

PDL

INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION

AER POW BA
AER W/ADAP
AER W/ADAP
BLST W/DEV
AER POW BA
AMPUL-NEB
AMPUL-NEB
BLST W/DEV
HFA AER AD
HFA AER AD

PULMICORT FLEXHALER
FLOVENT HFA
QVAR
FLOVENT DISKUS
ASMANEX
BUDESONIDE
PULMICORT
ARNUITY ELLIPTA
ALVESCO
ASMANEX HFA

BUDESONIDE
FLUTICASONE PROPIONATE
BECLOMETHASONE DIPROPIONATE
FLUTICASONE PROPIONATE
MOMETASONE FUROATE
BUDESONIDE
BUDESONIDE
FLUTICASONE FUROATE
CICLESONIDE
MOMETASONE FUROATE

Y
Y
Y
Y
N
N
N
N
N
N

Long-acting Bronchodilators (LABA)
ROUTE

FORMULATION

BRAND

GENERIC

PDL

INHALATION
INHALATION
INHALATION
INHALATION
INHALATION
INHALATION

BLST W/DEV
CAP W/DEV
VIAL-NEB
VIAL-NEB
CAP W/DEV
MIST INHAL

SEREVENT DISKUS
FORADIL
PERFOROMIST
BROVANA
ARCAPTA NEOHALER
STRIVERDI RESPIMAT

SALMETEROL XINAFOATE
FORMOTEROL FUMARATE
FORMOTEROL FUMARATE
ARFORMOTEROL TARTRATE
INDACATEROL MALEATE
OLODATEROL HCL

Y
Y
N
N
N
N

FORMULATION

BRAND

GENERIC

PDL

LAMA/LABA
ROUTE
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INHALATION
INHALATION
INHALATION
INHALATION

BLST W/DEV
MIST INHAL
PWD INHAL
MIST INHAL

ANORO ELLIPTA
STIOLTO RESPIMAT
UTIBRON NEOHALER
BEVESPI AEROSPHERE

UMECLIDINIUM BRM/VILANTEROL TR
TIOTROPIUM BR/OLODATEROL HCL
INDACATEROL/GLYCOPYRROLATE
GLYCOPYRROLATE/FORMOTEROL

N
N
N
N

ROUTE

FORMULATION

BRAND

GENERIC

PDL

INHALATION
INHALATION
INHALATION
INHALATION
INHALATION

BLST W/DEV
HFA AER AD
HFA AER AD
BLST W/DEV
HFA AER AD

ADVAIR DISKUS
ADVAIR HFA
SYMBICORT
BREO ELLIPTA
DULERA

FLUTICASONE/SALMETEROL
FLUTICASONE/SALMETEROL
BUDESONIDE/FORMOTEROL FUMARATE
FLUTICASONE/VILANTEROL
MOMETASONE/FORMOTEROL

Y
Y
Y
N
N

PDL

ICS/LABA

Miscellaneous Pulmonary Agents
ROUTE

FORMULATION

BRAND

GENERIC

ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL
ORAL

TAB CHEW
TAB CHEW
TABLET
TABLET
TABLET
GRAN PACK
GRAN PACK
TABLET
TABLET
TABLET
TBMP 12HR

MONTELUKAST SODIUM
SINGULAIR
MONTELUKAST SODIUM
SINGULAIR
DALIRESP
MONTELUKAST SODIUM
SINGULAIR
ACCOLATE
ZAFIRLUKAST
ZYFLO
ZYFLO CR

MONTELUKAST
MONTELUKAST
MONTELUKAST
MONTELUKAST
ROFLUMILAST
MONTELUKAST
MONTELUKAST
ZAFIRLUKAST
ZAFIRLUKAST
ZILEUTON
ZILEUTON
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SODIUM
SODIUM
SODIUM
SODIUM
SODIUM

Y
Y
Y
Y
N
N
N
N
N
N
N
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Appendix 2: New Comparative Clinical Trials
A total of 489 citations were manually reviewed from the initial literature search. After further review, 483 citations were excluded because of wrong study
design (e.g., observational), comparator (e.g., no control or placebo-controlled), or outcome studied (e.g., non-clinical). The remaining 6 trials are summarized in
the table below. Full abstracts are included in Appendix 3.
Table 1. Description of Randomized Comparative Clinical Trials.
Study
Comparison
Population
Primary Outcome
Stempel, et
Fluticasone
Children (4-11
First serious asthma-related
al10
propionate +
years) with
event (death, endotracheal
Salmeterol (100/50
asthma requiring intubation, or hospitalization)
RCT, DB, PG
mcg or 250/50 mcg)
daily
maintenance
Vs.
therapy and a
history of asthma
Fluticasone (100 or
exacerbations
200 mcg)
N=6208
26 weeks
Hamelmann, Tiotropium 2.5 or 5.0 Adolescent
Peak FEV1(0-3h) Improvement at
et al14
mcg *
patients (12-17
24 weeks
years) with
RCT, DB, PC, Vs.
moderate
PG
symptomatic
Placebo*
asthma
* With ICS ± LRA

Vestbo, et
al13
(SUMMIT)

24 weeks
Fluticasone furoate
100 mcg

RCT, DB, PC,
PG

Tiotropium 2.5 mcg: 484 mL
Tiotropium 5.0 mcg: 524 mL
Placebo: 350 mL
Tiotropium 2.5 mcg vs. Placebo: 134 mL (95% CI, 34-234; P<0.01)
Tiotropium 5.0 mcg vs. Placebo: 174 mL (95% CI, 76-272; P<0.001)

N=398

Vilanterol 25 mcg

Adult patients
(40-80 years)
with moderate
COPD and
heightened CV
risk

Vs.

N=16,485

Vs.

Results
Fluticasone/Salmeterol: 27 (0.9%)
Fluticasone: 21 (0.7%)
HR 1.28 (95% CI, 0.73 to 2.27)
P=0.006 for non-inferiority

All-cause mortality

Fluticasone furoate: 251 (6.1%)
Vilanterol: 265 (6.4%)
Combination Therapy: 246 (6.0%)
Placebo: 275 (6.7%)
Fluticasone vs. Placebo:
HR 0.91 (95%CI, 0.77 to 1.08; P=0.284)
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Fluticasone furoate
100 mcg + Vilanterol
25 mcg

Vilanterol vs. Placebo:
HR 0.96 (95%CI, 0.81 to 1.14; P=0.655)
Combination Therapy vs. Placebo:
HR 0.88 (95%CI, 0.74 to 1.04; P=0.137)

Vs.
Placebo
* All given as one
inhalation daily

Singh, et al11
(TRILOGY)
RCT, DB, PG

Median follow-up 1.8
years
Beclomethasone
dipropionate +
formoterol fumarate
+ glycpyrronium
bromide
(BDP/FF/GB)*
Vs.
Beclomethasone
dipropionate +
formoterol fumarate
(BDP/FF)
* As a single inhaler
52 weeks

Stempel, et
al12
(AUSTRI)

Fluticasone +
salmeterol
Vs.

RCT, DB, PG

Adult patients 40
year and older
with COPD, postbronchodilator
FEV1 of less than
50%, one or
more moderateto-severe COPD
exacerbation in
the previous 12
months, COPD
Assessment Test
Score of 10 or
more and
Baseline Dyspnea
Index focal score
of 10 or less.
N=1368
Adolescents and
adults (12 and
older) with
persistent
asthma and

Three co-primary endpoints
were pre-dose FEV1, 2 h postdose FEV1 and Transition
Dyspnea Index (TDI) focal score
all measured at week 26

Pre-dose FEV1:
BDP/FF/GB: 0.082 L
BDP/FF: 0.001 L
MD 0.081 L (95% CI, 0.052 to 0.109; p<0.001)
2-h Post-dose FEV1:
BDP/FF/GB: 0.261 L
BDP/FF: 0.145 L
MD 0.117 : (0.086 to 0.147; p<0.001)
Mean TDI Focal Scores*:
BDP/FF/GB: 1.71
BDP/FF: 1.50
MD 0.21 (95% CI, -0.08 to 0.51; p=0.160)

First serious asthma-related
event (death, endotracheal
intubation, or hospitalization).
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Fluticasone/Salmeterol: 36 events
Fluticasone: 38 events
HR 1.03 (95% CI, 0.64 to 1.66; P=0.003 for noninferiority)
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Fluticasone

26 weeks

Wedzicha, et
al9
(FLAME)

Indacaterol 110 mcg
+ glycopyrronium 50
mcg once daily (I/G)

RCT, DB, DD,
PG

Vs.
Salmeterol 50 mcg +
fluticasone 500 mcg
twice daily (S/F)

history of severe
asthma
exacerbation
within the last
year but not
previous month
Patients with a
history of COPD
and at least one
exacerbation
during the
previous year

Annual rate of COPD
exacerbations

I/G: 3.59
S/F: 4.03
RR 0.89 (95% CI, 0.83 to 0.96; P=0.003 for noninferiority)

N=3,362

52 weeks
Abbreviations: CV – cardiovascular risk; DB – double-blind: DD – double-dummy; FEV1- forced expiratory flow volume in one second; ICS – inhaled corticosteroid; LRA –
leukotriene receptor antagonist; PC – placebo-controlled; PG – parallel group; RCT - randomized clinical trial.
*TDI – a score of 1 or more is considered the minimal clinically important difference.
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Appendix 3: Abstracts of Comparative Clinical Trials
Safety of Adding Salmeterol to Fluticasone Propionate in Children with Asthma.
Stempel DA, Szefler SJ, Pedersen S, Zeiger RS, Yeakey AM, Lee LA, Liu AH, Mitchell H, Kral KM, Raphiou IH, Prillaman BA, Buaron KS, Yun Kirby S, Pascoe SJ;
VESTRI Investigators.
BACKGROUND: Long-acting beta-agonists (LABAs) have been shown to increase the risk of asthma-related death among adults and the risk of asthma-related
hospitalization among children. It is unknown whether the concomitant use of inhaled glucocorticoids with LABAs mitigates those risks. This trial prospectively
evaluated the safety of the LABA salmeterol, added to fluticasone propionate, in a fixed-dose combination in children. METHODS: We randomly assigned, in a 1:1
ratio, children 4 to 11 years of age who required daily asthma medications and had a history of asthma exacerbations in the previous year to receive fluticasone
propionate plus salmeterol or fluticasone alone for 26 weeks. The primary safety end point was the first serious asthma-related event (death, endotracheal
intubation, or hospitalization), as assessed in a time-to-event analysis. The statistical design specified that noninferiority would be shown if the upper boundary of
the 95% confidence interval of the hazard ratio for the primary safety end point was less than 2.675. The main efficacy end point was the first severe asthma
exacerbation that led to treatment with systemic glucocorticoids, as assessed in a time-to-event analysis. RESULTS: Among the 6208 patients, 27 patients in the
fluticasone-salmeterol group and 21 in the fluticasone-alone group had a serious asthma-related event (all were hospitalizations); the hazard ratio with
fluticasone-salmeterol versus fluticasone alone was 1.28 (95% confidence interval [CI], 0.73 to 2.27), which showed the noninferiority of fluticasone-salmeterol
(P=0.006). A total of 265 patients (8.5%) in the fluticasone-salmeterol group and 309 (10.0%) in the fluticasone-alone group had a severe asthma exacerbation
(hazard ratio, 0.86; 95% CI, 0.73 to 1.01). CONCLUSIONS: In this trial involving children with asthma, salmeterol in a fixed-dose combination with fluticasone was
associated with the risk of a serious asthma-related event that was similar to the risk with fluticasone alone.

Tiotropium add-on therapy in adolescents with moderate asthma: A 1-year randomized controlled trial.
Hamelmann E, Bateman ED, Vogelberg C, Szefler SJ, Vandewalker M, Moroni-Zentgraf P, Avis M, Unseld A, Engel M, Boner AL.
BACKGROUND: Results from phase III clinical trials in adults and phase II clinical trials in children and adolescents demonstrate that tiotropium is an effective
treatment when added to inhaled corticosteroid (ICS) maintenance therapy. OBJECTIVE: We sought to assess the efficacy and safety of once-daily tiotropium
Respimat added to ICSs with or without a leukotriene receptor antagonist in a phase III trial in adolescent patients with moderate symptomatic asthma.
METHODS: In this 48-week, double-blind, placebo-controlled, parallel-group study, 398 patients aged 12 to 17 years were randomized to receive 5 μg (2 puffs of
2.5 μg) or 2.5 μg (2 puffs of 1.25 μg) of once-daily tiotropium or placebo (2 puffs) administered through the Respimat device every evening, each as add-on
treatment to ICS background therapy, with or without a leukotriene receptor antagonist; long-acting β2-agonist therapy was not permitted during the study.
RESULTS: Improvement in peak FEV1 within 3 hours after dosing at 24 weeks (primary end point) was statistically significant with both tiotropium doses
compared with placebo: 5 μg of tiotropium, 174 mL (95% CI, 76-272 mL); 2.5 μg of tiotropium, 134 mL (95% CI, 34-234 mL). Significant improvements in trough
FEV1 at week 24 (a secondary end point) were observed with the 5-μg dose only. Trends for improvement in asthma control and health-related quality of life over
the 48-week treatment period were observed. CONCLUSIONS: Once-daily tiotropium significantly improved lung function and was safe and well tolerated when
added to at least ICS maintenance therapy in adolescent patients with moderate symptomatic asthma. Larger responses were observed with the 5-μg tiotropium
dose.
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Fluticasone furoate and vilanterol and survival in chronic obstructive pulmonary disease with heightened cardiovascular risk (SUMMIT): a double-blind
randomised controlled trial.
Vestbo J, Anderson JA, Brook RD, Calverley PM, Celli BR, Crim C, Martinez F, Yates J, Newby DE; SUMMIT Investigators.
BACKGROUND: Chronic obstructive pulmonary disease (COPD) often coexists with cardiovascular disease. Treatments for airflow limitation might improve
survival and both respiratory and cardiovascular outcomes. The aim of this study was to assess whether inhaled treatment with a combined treatment of the
corticosteroid, fluticasone furoate, and the long-acting β agonist, vilanterol could improve survival compared with placebo in patients with moderate COPD and
heightened cardiovascular risk. METHODS: In this double-blind randomised controlled trial (SUMMIT) done in 1368 centres in 43 countries, eligible patients were
aged 40-80 years and had a post-bronchodilator forced expiratory volume in 1 s (FEV1) between 50% and 70% of the predicted value, a ratio of postbronchodilator FEV1 to forced vital capacity (FVC) of 0·70 or less, a smoking history of at least 10 pack-years, and a score of 2 or greater on the modified Medical
Research Council dyspnoea scale. Patients had to have a history, or be at increased risk, of cardiovascular disease. Enrolled patients were randomly assigned
(1:1:1:1) through a centralised randomisation service in permuted blocks to receive once daily inhaled placebo, fluticasone furoate (100 μg), vilanterol (25 μg), or
the combination of fluticasone furoate (100 μg) and vilanterol (25 μg). The primary outcome was all-cause mortality, and secondary outcomes were on-treatment
rate of decline in forced expiratory volume in 1 s (FEV1) and a composite of cardiovascular events. Safety analyses were performed on the safety population (all
patients who took at least one dose of study drug) and efficacy analyses were performed on the intention-to-treat population (safety population minus sites
excluded with Good Clinical Practice violations). This study is registered with ClinicalTrials.gov, number NCT01313676. FINDINGS: Between Jan 24, 2011, and
March 12, 2014, 23 835 patients were screened, of whom 16 590 were randomised. 16 485 patients were included in the intention-to-treat efficacy population;
4111 in the placebo group, 4135 in the fluticasone furoate group, 4118 in the vilanterol group, and 4121 in the combination group. Compared with placebo, allcause mortality was unaffected by combination therapy (hazard ratio [HR] 0·88 [95% CI 0·74-1·04]; 12% relative reduction; p=0·137) or the components
(fluticasone furoate, HR 0·91 [0·77-1·08]; p=0·284; vilanterol, 0·96 [0·81-1·14]; p=0·655), and therefore secondary outcomes should be interpreted with caution.
Rate of decline in FEV1 was reduced by combination therapy (38 mL per year [SE 2·4] vs 46 mL per year [2·5] for placebo, difference 8 mL per year [95% CI 1-15])
with similar findings for fluticasone furoate (difference 8 mL per year [95% CI 1-14]), but not vilanterol (difference -2 mL per year [95% CI -8 to 5]). Combination
therapy had no effect on composite cardiovascular events (HR 0·93 [95% CI 0·75-1·14]) with similar findings for fluticasone furoate (0·90 [0·72-1·11]) and
vilanterol (0·99 [0·80-1·22]). All treatments reduced the rate of moderate and severe exacerbation. No reported excess risks of pneumonia (5% in the placebo
group, 6% in the combination group, 5% in the fluticasone furoate group, and 4% in the vilanterol group) or adverse cardiac events (17% in the placebo group,
18% in the combination group, and 17% in the fluticasone furoate group, and 17% in the vilanterol group) were noted in the treatment groups.INTERPRETATION:
In patients with moderate COPD and heightened cardiovascular risk, treatment with fluticasone furoate and vilanterol did not affect mortality or cardiovascular
outcomes, reduced exacerbations, and was well tolerated. Fluticasone furoate, alone or in combination with vilanterol, seemed to reduce FEV1 decline.
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Single inhaler triple therapy versus inhaled corticosteroid plus long-acting β2-agonist therapy for chronic obstructive pulmonary disease (TRILOGY): a doubleblind, parallel group, randomised controlled trial.
Singh D, Papi A, Corradi M, Pavlišová I, Montagna I, Francisco C, Cohuet G, Vezzoli S, Scuri M, Vestbo J.
BACKGROUND: Few data are available for the efficacy of "triple therapy" with two long-acting bronchodilators and an inhaled corticosteroid in chronic
obstructive pulmonary disease (COPD). We designed this study to assess efficacy of single-inhaler combination of an extra fine formulation of beclometasone
dipropionate, formoterol fumarate, and glycopyrronium bromide (BDP/FF/GB) in COPD compared with beclometasone dipropionate and formoterol fumarate
(BDP/FF) treatment. METHODS: TRILOGY was a randomised, parallel group, double-blind, active-controlled study done in 159 sites across 14 countries. The sites
were a mixture of primary, secondary, and tertiary care providers, and specialist investigation units. Eligible patients with COPD had post-bronchodilator forced
expiratory volume in 1 s (FEV1) of lower than 50%, one or more moderate-to-severe COPD exacerbation in the previous 12 months, COPD Assessment Test total
score of 10 or more, and a Baseline Dyspnea Index focal score of 10 or less. Patients who met the inclusion and exclusion criteria at screening entered a 2-week
open-label run-in period where they received beclometasone dipropionate (100 μg) and formoterol fumarate (6 μg) in two actuations twice daily. Patients were
then randomly assigned (1:1) with an interactive response technology system to either continue BDP (100 μg) and FF (6 μg) or step-up to BDP (100 μg), FF (6 μg),
and GB (12·5 μg) in two actuations twice daily for 52 weeks via pressurised metered-dose inhaler. The three co-primary endpoints were pre-dose FEV1, 2-h postdose FEV1, and Transition Dyspnea Index (TDI) focal score, all measured at week 26 in the intention-to-treat population (all patients who were randomly assigned
and received at least one dose of study drug and had at least one post-baseline efficacy assessment). Safety outcomes were measured in the safety population
(all patients who were randomly assigned and received at least one dose of study drug). Secondary endpoints included moderate-to-severe COPD exacerbation
rate over 52 weeks. This study is registered with ClinicalTrials.gov number NCT01917331. FINDINGS: Between March 21, 2014, and Jan 14, 2016, 1368 patients
received either BDP/FF/GB (n=687) or BDP/FF (n=681). At week 26, BDP/FF/GB improved pre-dose FEV1 by 0·081 L (95% CI 0·052-0·109; p<0·001) and 2-h postdose FEV1 by 0·117 L (0·086-0·147; p<0·001) compared with BDP/FF. Mean TDI focal scores at week 26 were 1·71 for BDP/FF/GB and 1·50 for BDP/FF, with a
difference of 0·21 (95% CI -0·08 to 0·51; p=0·160). Adjusted annual moderate-to-severe exacerbation frequencies were 0·41 for BDP/FF/GB and 0·53 for BDP/FF
(rate ratio 0·77 [95% CI 0·65-0·92]; p=0·005), corresponding to a 23% reduction in exacerbations with BDP/FF/GB compared with BDP/FF. Adverse events were
reported by 368 (54%) patients with BDP/FF/GB and 379 (56%) with BDP/FF. One serious treatment-related adverse event occurred (atrial fibrillation) in a patient
in the BDP/FF/GB group. INTERPRETATION: We provide evidence for the clinical benefits of stepping up patients with COPD from an inhaled corticosteroid/longacting β2-agonist combination treatment to triple therapy using a single inhaler.

Serious Asthma Events with Fluticasone plus Salmeterol versus Fluticasone Alone.
Stempel DA, Raphiou IH, Kral KM, Yeakey AM, Emmett AH, Prazma CM, Buaron KS, Pascoe SJ; AUSTRI Investigators.
BACKGROUND: The safe and appropriate use of long-acting beta-agonists (LABAs) for the treatment of asthma has been widely debated. In two large clinical
trials, investigators found a potential risk of serious asthma-related events associated with LABAs. This study was designed to evaluate the risk of administering
the LABA salmeterol in combination with an inhaled glucocorticoid, fluticasone propionate. METHODS: In this multicenter, randomized, double-blind trial,
adolescent and adult patients (age, ≥12 years) with persistent asthma were assigned to receive either fluticasone with salmeterol or fluticasone alone for 26
weeks. All the patients had a history of a severe asthma exacerbation in the year before randomization but not during the previous month. Patients were
excluded from the trial if they had a history of life-threatening or unstable asthma. The primary safety end point was the first serious asthma-related event
(death, endotracheal intubation, or hospitalization). Noninferiority of fluticasone-salmeterol to fluticasone alone was defined as an upper boundary of the 95%
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confidence interval for the risk of the primary safety end point of less than 2.0. The efficacy end point was the first severe asthma exacerbation. RESULTS: Of
11,679 patients who were enrolled, 67 had 74 serious asthma-related events, with 36 events in 34 patients in the fluticasone-salmeterol group and 38 events in
33 patients in the fluticasone-only group. The hazard ratio for a serious asthma-related event in the fluticasone-salmeterol group was 1.03 (95% confidence
interval [CI], 0.64 to 1.66), and noninferiority was achieved (P=0.003). There were no asthma-related deaths; 2 patients in the fluticasone-only group underwent
asthma-related intubation. The risk of a severe asthma exacerbation was 21% lower in the fluticasone-salmeterol group than in the fluticasone-only group
(hazard ratio, 0.79; 95% CI, 0.70 to 0.89), with at least one severe asthma exacerbation occurring in 480 of 5834 patients (8%) in the fluticasone-salmeterol
group, as compared with 597 of 5845 patients (10%) in the fluticasone-only group (P<0.001). CONCLUSIONS: Patients who received salmeterol in a fixed-dose
combination with fluticasone did not have a significantly higher risk of serious asthma-related events than did those who received fluticasone alone. Patients
receiving fluticasone-salmeterol had fewer severe asthma exacerbations than did those in the fluticasone-only group.
Indacaterol-Glycopyrronium versus Salmeterol-Fluticasone for COPD.
Wedzicha JA, Banerji D, Chapman KR, Vestbo J, Roche N, Ayers RT, Thach C, Fogel R, Patalano F, Vogelmeier CF; FLAME Investigators.
BACKGROUND: Most guidelines recommend either a long-acting beta-agonist (LABA) plus an inhaled glucocorticoid or a long-acting muscarinic antagonist
(LAMA) as the first-choice treatment for patients with chronic obstructive pulmonary disease (COPD) who have a high risk of exacerbations. The role of treatment
with a LABA-LAMA regimen in these patients is unclear. METHODS: We conducted a 52-week, randomized, double-blind, double-dummy, noninferiority trial.
Patients who had COPD with a history of at least one exacerbation during the previous year were randomly assigned to receive, by inhalation, either the LABA
indacaterol (110 μg) plus the LAMA glycopyrronium (50 μg) once daily or the LABA salmeterol (50 μg) plus the inhaled glucocorticoid fluticasone (500 μg) twice
daily. The primary outcome was the annual rate of all COPD exacerbations. RESULTS: A total of 1680 patients were assigned to the indacaterol-glycopyrronium
group, and 1682 to the salmeterol-fluticasone group. Indacaterol-glycopyrronium showed not only noninferiority but also superiority to salmeterol-fluticasone in
reducing the annual rate of all COPD exacerbations; the rate was 11% lower in the indacaterol-glycopyrronium group than in the salmeterol-fluticasone group
(3.59 vs. 4.03; rate ratio, 0.89; 95% confidence interval [CI], 0.83 to 0.96; P=0.003). The indacaterol-glycopyrronium group had a longer time to the first
exacerbation than did the salmeterol-fluticasone group (71 days [95% CI, 60 to 82] vs. 51 days [95% CI, 46 to 57]; hazard ratio, 0.84 [95% CI, 0.78 to 0.91],
representing a 16% lower risk; P<0.001). The annual rate of moderate or severe exacerbations was lower in the indacaterol-glycopyrronium group than in the
salmeterol-fluticasone group (0.98 vs. 1.19; rate ratio, 0.83; 95% CI, 0.75 to 0.91; P<0.001), and the time to the first moderate or severe exacerbation was longer
in the indacaterol-glycopyrronium group than in the salmeterol-fluticasone group (hazard ratio, 0.78; 95% CI, 0.70 to 0.86; P<0.001), as was the time to the first
severe exacerbation (hazard ratio, 0.81; 95% CI, 0.66 to 1.00; P=0.046). The effect of indacaterol-glycopyrronium versus salmeterol-fluticasone on the rate of
COPD exacerbations was independent of the baseline blood eosinophil count. The incidence of adverse events and deaths was similar in the two groups. The
incidence of pneumonia was 3.2% in the indacaterol-glycopyrronium group and 4.8% in the salmeterol-fluticasone group (P=0.02). CONCLUSIONS: Indacaterolglycopyrronium was more effective than salmeterol-fluticasone in preventing COPD exacerbations in patients with a history of exacerbation during the previous
year. (Funded by Novartis; FLAME ClinicalTrials.gov number, NCT01782326.).
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Appendix 4: Medline Search Strategy
Database(s): Ovid MEDLINE(R) without Revisions 1996 to August Week 5 2017
Search Strategy:
#
Searches
1 Tiotropium Bromide/
2 aclidinium bromide.mp.
3 umeclidinium.mp.
4 glycopyrrolate.mp. or Glycopyrrolate/
5 Budesonide, Formoterol Fumarate Drug Combination/ or Budesonide/ or budesonide.mp.
6 fluticasone propionate.mp. or Fluticasone/
7 beclomethasone dipropionate.mp. or Beclomethasone/
8 mometasone furoate.mp. or Mometasone Furoate/
9 fluticasone furoate.mp.
10 ciclesonide.mp.
11 salmeterol xinafoate.mp. or Salmeterol Xinafoate/
12 formoterol fumarate.mp. or Formoterol Fumarate/
13 arformoterol tartrate.mp.
14 indacaterol maleate.mp.
15 olodaterol.mp.
16 vilanterol.mp.
17 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16
18 limit 17 to (english language and humans and yr="2016 -Current")
limit 18 to (clinical study or clinical trial, all or clinical trial, phase iii or clinical trial, phase iv or clinical trial or comment or controlled clinical trial or
19
meta-analysis or practice guideline or randomized controlled trial or systematic reviews)
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Results
920
112
102
633
4344
3066
1756
730
211
306
1797
1432
11
11
85
180
11729
489
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Appendix 5: Prior Authorization Criteria

Inhaled Corticosteroids (ICS)
Goals:
 Promote use that is consistent with Oregon Asthma Guidelines and the NIH EPR 3 Guidelines on Asthma. See also:
http://public.health.oregon.gov/DiseasesConditions/ChronicDisease/Asthma/Pages/index.aspx and
http://www.nhlbi.nih.gov/health-pro/guidelines/current/asthma-guidelines/full-report.


Step-therapy required prior to coverage for non-preferred ICS products:
o Asthma: inhaled short-acting beta-agonist.
o COPD: short-acting and long-acting bronchodilators (inhaled anticholinergics and beta-agonists). Preferred short-acting and
long-acting bronchodilators do NOT require prior authorization. See preferred drug list options at: http://www.orpdl.org/drugs/.

Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred ICS products
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 Code
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Approval Criteria
2. Will the prescriber consider a change to a preferred
product?

Yes: Inform prescriber of
covered alternatives in class.

No: Go to #3

3. Does the patient have a diagnosis of asthma or reactive
airway disease (ICD10 J45.20-J45.22, J45.901-45.998)?

Yes: Go to #7

No: Go to #4

4. Does the patient have a diagnosis of COPD (ICD10 J44.9),
mucopurulent chronic bronchitis (ICD10 J41.1J410-418,
J42, J440-449) and/or emphysema (ICD10 J43.9)?

Yes: Go to #5

No: Pass to RPh. Deny;
medical appropriateness.




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

Need a supporting diagnosis. If
prescriber believes diagnosis is
appropriate, inform prescriber of
the appeals process for Medical
Director Review. Chronic
bronchitis is unfunded (ICD10
J40, J41.0, J41.8, J42).
5. Does the patient have an active prescription for an ondemand short-acting bronchodilator (anticholinergic or betaagonist)?

Yes: Go to #6

No: Pass to RPh. Deny;
medical appropriateness.

6. Does the patient have an active prescription for an inhaled
long-acting bronchodilator (anticholinergic or beta-agonist)?

Yes: Approve for up to 12
months

No: Pass to RPh. Deny;
medical appropriateness.

7. Does the patient have an active prescription for an ondemand short-acting beta-agonist (SABA) or an alternative
rescue medication for acute asthma exacerbations?

Yes: Approve for up to 12
months

No: Pass to RPh. Deny;
medical appropriateness

Author: Kathy Sentena, PharmD

Date: November 2017
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P&T/DUR Review:
Implementation:

11/17 (KS); 9/16 (KS); 9/15
10/13/16; 10/9/15

Long-acting Beta-agonists (LABA)
Goals:
 Promote use that is consistent with Oregon Asthma Guidelines and the NIH EPR 3 Guidelines on Asthma. See also:
http://public.health.oregon.gov/DiseasesConditions/ChronicDisease/Asthma/Pages/index.aspx and
http://www.nhlbi.nih.gov/health-pro/guidelines/current/asthma-guidelines/full-report
 Step-therapy required prior to coverage of non-preferred LABA products:
o Asthma: inhaled corticosteroid and short-acting beta-agonist.
o COPD: inhaled short-acting bronchodilator.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred LABA products
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 Code

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

Yes: Inform prescriber of
covered alternatives in
class

No: Go to #3

Message:
 Preferred products are reviewed for comparative
effectiveness and safety by the Oregon Pharmacy and
Therapeutics (P&T) Committee.
Author: Kathy Sentena, PharmD
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Approval Criteria
3. Does the patient have a diagnosis of asthma or reactive
airway disease (ICD10 J4520-J4522; J45901-45998)?

Yes: Go to #6

No: Go to #4

4. Does the patient have a diagnosis of COPD (ICD10 J449),
mucopurulent chronic bronchitis (ICD10 J41.1J410-418;
J42; J440-449) and/or emphysema (ICD10 J439)?

Yes: Go to #5

No: Pass to RPh. Deny; medical
appropriateness.
Need a supporting diagnosis. If
prescriber believes diagnosis is
appropriate, inform prescriber of the
appeals process for Medical Director
Review. Chronic bronchitis is
unfunded (ICD10 J40, J41.0, J41.8,
J42).

5. Does the patient have an active prescription for an ondemand short-acting bronchodilator (anticholinergic or betaagonist)?

Yes: Approve for up to 12
months

No: Pass to RPh. Deny; medical
appropriateness.

6. Does the patient have an active prescription for an ondemand short-acting beta-agonist (SABA) or an alternative
rescue medication for acute asthma exacerbations?

Yes: Go to #7

No: Pass to RPh. Deny; medical
appropriateness

7. Does the patient have an active prescription for an inhaled
corticosteroid (ICS) or an alternative asthma controller
medication?

Yes: Approve for up to 12
months

No: Pass to RPh. Deny; medical
appropriateness

P&T/DUR Review:
Implementation:

11/17 (KS); 9/16 (KS); 9/15); 5/12; 9/09; 5/09
10/9/15; 8/12; 1/10

Author: Kathy Sentena, PharmD

Date: November 2017
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Long-acting Beta-agonist/Corticosteroid Combination (LABA/ICS)
Goals:
 Promote use that is consistent with Oregon Asthma Guidelines and the NIH EPR 3 Guidelines on Asthma. See also:
http://public.health.oregon.gov/DiseasesConditions/ChronicDisease/Asthma/Pages/index.aspx and
http://www.nhlbi.nih.gov/health-pro/guidelines/current/asthma-guidelines/full-report
 Promote use that is consistent with Global Initiative for Chronic Obstructive Lung Disease (GOLD) Guidelines. See also:
http://www.goldcopd.org/guidelines-global-strategy-for-diagnosis-management.html
 Step-therapy required prior to coverage:
o Asthma: short-acting beta-agonist and inhaled corticosteroid or moderate to severe persistent asthma.
o COPD: short-acting bronchodilator and previous trial of a long-acting bronchodilator (inhaled anticholinergic or beta-agonist)
or GOLD C/D COPD. Preferred LABA/ICS products do NOT require prior authorization.
Length of Authorization:
 Up to 12 months
Requires PA:
 Non-preferred LABA/ICS products
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 Code

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

Yes: Inform provider of covered
alternatives in class

No: Go to #3

Message:
 Preferred products are reviewed for comparative
effectiveness and safety by the Oregon Pharmacy and
Therapeutics (P&T) Committee.
Author: Kathy Sentena, PharmD
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Approval Criteria
3. Does the patient have a diagnosis of asthma or reactive
airway disease (ICD10 J4520-J4522, J45901-45998)?

Yes: Go to #7

No: Go to #4

4. Does the patient have a diagnosis of COPD (ICD10 J449),
mucopurulent chronic bronchitis (ICD10 J41.1J410-418,
J42, J440-449) and/or emphysema (ICD10 J439)?

Yes: Go to #5

No: Pass to RPh. Deny;
medical appropriateness.
Need a supporting diagnosis. If
prescriber believes diagnosis is
appropriate, inform prescriber of
the appeals process for Medical
Director Review. Chronic
bronchitis is unfunded (ICD10
J40, J41.0, J41.8, J42).

5. Does the patient have an active prescription for an ondemand short-acting bronchodilator (anticholinergic or betaagonist)?

Yes: Go to #6

No: Pass to RPh. Deny;
medical appropriateness.

6. Is there a documented trial of an inhaled long-acting
bronchodilator (anticholinergic or beta-agonist), or
alternatively has the patient been assessed with GOLD C/D
COPD?

Yes: Approve for up to 12
months. Stop coverage of all
other LABA and ICS inhalers.

No: Pass to RPh. Deny;
medical appropriateness.

7. Does the patient have an active prescription for an ondemand short-acting beta-agonist (SABA) or an alternative
rescue medication for acute asthma exacerbations?

Yes: Go to #8

No: Pass to RPh. Deny;
medical appropriateness

8. Is there a documented trial of an inhaled corticosteroid
(ICS) or does the patient have moderate to severe
persistent asthma (Step 3 or higher per NIH EPR 3)?

Yes: Approve for up to 12
months. Stop coverage of all
other ICS and LABA inhalers.

No: Pass to RPh. Deny;
medical appropriateness

P&T/DUR Review:
Implementation:

11/17 (KS); 9/16 (KS); 11/15; 9/15; 11/14; 11/13; 5/12; 9/09; 2/06
10/13/16; 1/1/16; 1/15; 1/14; 9/12; 1/10

Author: Kathy Sentena, PharmD

Date: November 2017
206

Long-acting Muscarinic Antagonist/Long-acting Beta-agonist Combination (LAMA/LABA)
Goals:
 Promote use that is consistent with Oregon Asthma Guidelines and the NIH EPR 3 Guidelines on Asthma. See also:
http://public.health.oregon.gov/DiseasesConditions/ChronicDisease/Asthma/Pages/index.aspx and
http://www.nhlbi.nih.gov/health-pro/guidelines/current/asthma-guidelines/full-report
 Promote COPD therapy that is consistent with Global Initiative for Chronic Obstructive Lung Disease (GOLD) Guidelines. See also:
http://www.goldcopd.org/guidelines-global-strategy-for-diagnosis-management.html
 Step-therapy required prior to coverage:
o COPD: short-acting bronchodilator and previous trial of a long-acting bronchodilator (inhaled anticholinergic or beta-agonist)
or GOLD C/D COPD. Preferred LAMA and LABA products do NOT require prior authorization.
Length of Authorization:
 Up to 12 months
Requires PA:
 All LAMA/LABA and LAMA/LABA/ICS products
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 Code

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

Yes: Inform prescriber of
preferred LAMA and LABA
products in each class

No: Go to #3

Message:
 Preferred products are reviewed for comparative
effectiveness and safety by the Oregon Pharmacy and
Therapeutics (P&T) Committee.
Author: Kathy Sentena, PharmD

Date: November 2017
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Approval Criteria
3. Does the patient have a diagnosis of asthma or reactive
airway disease (ICD10 J4520-J4522, J45901-45998)
without COPD?

Yes: Pass to RPh. Deny;
medical appropriateness.

No: Go to #4

Need a supporting diagnosis. If
prescriber believes diagnosis is
appropriate, inform prescriber of
the appeals process for Medical
Director Review.
4. Does the patient have a diagnosis of COPD (ICD10 J449),
mucopurulent chronic bronchitis (ICD10 J41.1 J410-418,
J42, J440-449) and/or emphysema (ICD10 J439)?

Yes: Go to #5

No: Pass to RPh. Deny;
medical appropriateness.
Need a supporting diagnosis. If
prescriber believes diagnosis is
appropriate, inform prescriber of
the appeals process for Medical
Director Review. Chronic
bronchitis is unfunded (ICD10
J40, J41.0, J41.8, J42).

5. Does the patient have an active prescription for an ondemand short-acting bronchodilator (anticholinergic or betaagonist)?

Yes: Go to #6

No: Pass to RPh. Deny;
medical appropriateness.

6. Is the request for the combination product fluticasone
furoate, umeclidinium and vilanterol (Trelegy Ellipta)?

Yes: Go to #7

No: Go to #8

7. Has the patient been assessed with GOLD C/D COPD?

Yes: Approve for up to 12
months. Stop coverage of all
other LAMA, LABA and ICS
inhalers.

No: Pass to RPh. Deny;
medical appropriateness.

Author: Kathy Sentena, PharmD

Date: November 2017
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Approval Criteria
6.8.

Has the patient been assessed with GOLD C/D COPD?

Yes: Approve for up to 12
months. Stop coverage of all
other LAMA and LABA inhalers.

No: Go to #97

7.9. Is there a documented trial of a LAMA or LABA, or
alternatively a trial of a fixed dose combination short-acting
anticholinergic with beta-agonist (SAMA/SABA) (i.e.,
ipratropium/albuterol)?

Yes: Approve for up to 12
months. Stop coverage of all
other LAMA and LABA inhalers
or scheduled SAMA/SABA
inhalers (PRN SABA or SAMA
permitted).

No: Pass to RPh. Deny;
medical appropriateness.

P&T Review:
Implementation:

11/17 (KS); 9/16 (KS); 11/15; 9/15; 11/14; 11/13; 5/12; 9/09; 2/06
10/13/16; 1/1/16; 1/15; 1/14; 9/12; 1/10

Author: Kathy Sentena, PharmD

Date: November 2017
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