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n UMEC/VI UMEC/VI UMEC/VI UMEC/VI
"5
125/25 ug 62.5/25 ug 125/25 ug 125/25 pg
UMEC/VI UMEC/VI
UMEC125pg  UMEC62518 ) cpl e
VI 25 pg VI 25 pg VI 25 pg UMEC 125 pg
Jo5tR IS5tk FEETiotropium EZTiotropium
FEZFHiIE B 20 BB DFEV,,FSIEDR—RSA LN EL=E

UMEC: Umeclidinium, VI: Vilanterol
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351%‘;{ Ejﬁ Placebo UMEC 125 VI 25 UL:;E%W Overall
Completed study 183 (67%) 312 (77%) 298 (74%) 325 (81%) 1118 (75%)
Did not complete study 92 (33%) 95 (23%) 106 (26%) 78 (19%) 371 (25%)
Adverse event 17 (6%) 24 (6%) 25 (6%) 18 (4%) 84 (6%)
Lack of efficacy 38 (9%) 37 (9%) 24 (6%) 143 (10%)
Lost to follow-up 0 (0%) 2 (0%) 1 (0%) 3 (1%) 6 (0%)
Protocol deviation 4 (1%) 3 (1%) 11 (3%) 5 (1%) 23 2%)
iro(gg;‘l’éffftgff 16 (6%) 15 (4%) 14 (3%) 13 (3%) 58 (4%)
Withdrew consent 11 (4%) 13 (3%) 18 (4%) 15 (4%) 57 (4%)
373?;&%% Placebo UMEC 62.5 VI 25 U%;E;/CZ[;PI Overall
Completed study 204 (73%) 324 (78%) 318 (76%) 332 (80%) 1178 (77%)
Did not complete study 76 (27%) 94 (22%) 103 (24%) 81 (20%) 354 (23%)
Adverse event 9 (3%) 34 (8%) 24 (6%) 23 (6%) 90 (6%)
Lack of efficacy 20 (5%) 32 (8%) 20 (5%) 109 (7%)
Lost to follow-up 1 (0%) 0 (0%) 3 (1%) 2 (0%) 6 (0%)
Protocol deviation 4 (1%) 7 (2%) 5 (1%) 6 (1%) 22 (1%)
z‘;f;;i‘jéffgf 9 (3%) 13 (3%) 24 (6%) 15 (4%) 61 (4%)
Withdrew consent 16 (6%) 20 (5%) 15 (4%) 15 (4%) 66 (4%)

FDA- Statistical Review Table 38 & U Table 4
(http://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/2039750rig1s000StatR.pdf)
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FDA Main Presentations for the September 10, 2013 Meeting of the Pulmonary-Allergy Drugs Advisory Committee
(http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/ucm368633.htm)
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Study 361: Mean Difference
in Trough FEV, (L) (95% CI)

Primary

Sensitivity'

Study 373: Mean Difference
in Trough FEV, (L) (95% CI)

Primary

Sensitivity'
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Placebo Comparisons

UMEC 62.5
UMEC 125

VI 25

UMEC/VI 62.5/25

UMEC/VI 125/25

0.160 (0.122, 0.198)

0.124 (0.086, 0.162)

0.238 (0.200, 0.276)

0.122 (0.083.0.162)

0.092 (0.052. 0.131)

0.192 (0.153, 0.231)

0.115 (0.076, 0.155)

0.072 (0.032, 0.112)

0.167 (0.128. 0.207)

0.089 (0.049, 0.129)

0.053 (0.013, 0.093)

0.132 (0.092, 0.173)

Contributions to Combination

UMEC 62.5
Contribution

UMEC 125
Contribution

VI 25 Conftribution

0.114 (0.081,0.148)

0.079 (0.046, 0.112)

0.100 (0.065. 0.135)

0.070 (0.035. 0.104)

0.095 (0.060, 0.130)

0.052 (0.017. 0.087)

0.079 (0.044, 0.115)

0.043 (0.008. 0.079)

! Based on multiple imputation and the Jump to Reference model

o« REMMOER, INTOLERIZENT, HEED

mith &) rD ;hwf:

o BENRDRKST(BHREDHEIE) (F20-30%FE, /M<igo1=

FDA- Statistical Review Table 15
(http://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/2039750rig1s000StatR.pdf)
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e Q2: Do the efficacy data provide substantial evidence
of a clinically meaningful benefit for UMEC/VI 62.5/25
mcg once daily for the long-term, maintenance
treatment of airflow obstruction in COPD?

— Yes: 13 No:0 Abstain: 0

— Committee Discussion

e All members voted yes, stating that the data provide clear evidence
of efficacy, with effects that are likely to be clinically meaningful to
patients.

Minutes for the September 10, 2013 Meeting of the Pulmonary-Allegy Drugs Advisory Committee (PADAC)
(http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/ucm329187.htm)
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Core Data Sheet CIRREN TL\HER

e 14.2 Confirmatory Trials

Table 2. Least Squares (LS) Mean Change From Baseline in Trough FEV; (InL) at

Day 169 in the Intent-to-Treat Population (Trial 1)

Trough FEV; (mL) at Day 169
Difference From

Umeclidininm Vilanteral
Placebo 62.5 mcg” 25 mcg’
(95% CI) (95% CI) (95% CI)
Treatment n n=280 n=418 n=421
ANORO ELLIPTA 413 167 52 95
(128, 207) (17, 87) (60, 130)

n = Number in intent-to-treat population.
The umechdinium and vilanterol comparators used the same mhaler and excipients as
ANORO ELLIPTA.

REEE DB THAOAMMRMDIERMNMRREIN TS

(https://www.gsksource.com/gskprm/htdocs/documents/ANORO-ELLIPTA-PI-MG.PDF)
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Pharmaceutical
MAIN PAPER Statistics

{wileyonlinelibrary.com) DOI: 10.1002/pst.1528 Published online 17 July 2012 in Wiley Online Library

The statistician’s role in the prevention of
missing data

Sara Hughes,** Julia Harris,” Nancy Flack,c and Robert L. Cuffe®

Considerable statistical research has been performed in recent years to develop sophisticated statistical methods for handling
missing data and dropouts in the analysis of clinical trial data. However, if statisticians and other study team members proac-
tively set out at the trial initiation stage to assess the impact of missing data and investigate ways to reduce dropouts, there
is considerable potential to improve the clarity and quality of trial results and also increase efficiency. This paper presents a
Human Immunaodeficiency Virus (HIV) case study where statisticians led a project to reduce dropouts. The first step was to
perform a pooled analysis of past HIV trials investigating which patient subgroups are more likely to drop out. The second
step was to educate internal and external trial staff at all levels about the patient types more likely to dropout, and the impact
this has on data quality and sample sizes required. The final step was to work collaboratively with clinical trial teams to cre-
ate proactive plans regarding focused retention efforts, identifying ways to increase retention particularly in patients most at
risk. It is acknowledged that identifying the specific impact of new patient retention efforts/tools is difficult because patient
retention can be influenced by overall study design, investigational product tolerability profile, current standard of care and
treatment access for the disease under study, which may vary over time. However, the implementation of new retention strate-
gies and efforts within clinical trial teams attests to the influence of the analyses described in this case study. Copyright © 2012
John Wiley & Sons, Ltd.

Keywords: missing data; dropouts; retention Pharmaceut. Statist. 2012’ 11 410-416
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Table |l. Discontinuations in ARIES, HEAT, KLEAN and APV109141.
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Study: ARIES (36 weeks) HEAT (96 weeks) KLEAN (96 weeks) APV109141 (48 weeks) Total

N 515 688 875 212 2290
Completed 86% 66% 76% 85% 1738 (76%)
Adverse event’ 3% 6% 6% 6% 125 (6%)
Protocol-defined =1% 2% 2% =1% 36 (2%)
virological failure’

Insufficient viral load 2% 0 =1% 0 17 (<1%)
re_-.f,[::u;:tr'lseTh

Disease prf::-(;lr.e-ssit;:rr‘lTh 0 <1% 0 0 1 (<1%)
Lost to follow-u pt 3% 14% 6% 4% 178 (8%)
Subject decision? 1% 5% 3% 2% 74 (3%)
Non-compliance* 2% 3% 3% 0 53 (2%)
Protocol violation* 0 <1% =1% =1% 9 (<=1%)
Other* 2% 3% 3% 2% 59 (3%)

TTreatment-related/unavoidable discontinuation.
*Potentially avoidable discontinuation.

o LEBINYF—FETILIZKDHER:
- AN HIVEREK. £, EAADLEOYRIEF
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Table lll. Translating population results into individual risk.
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One-year risk of non-treatment related discontinuation
Not intravenous drug use Intravenous drug use
Non-white | Age (yrs) | Homosexual | Heterosexual | Homosexual | Heterosexual
<38 18% 24% 21% 28%
39-44 12% 16% 15% 20%
>44 9% 12% 1 1% 14%
White <31 10% 13% 249 31%
32-44 8% 10% 19% C 25% )
>44 7% 10% 18% 249
Key: <10% 11-15% | 16-20% >21%

H3smBE AN, FFEEYMFERAHY, EMMEIEMHOHWEREDIZS
1FEZBDOZRELITEBREWNRIEDFESREIL25%
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o “if the estimand of interest is the effectiveness of the assigned treatment in
all randomized participants, at real world achievable adherence and
tolerability, the MMRM model likely does not a reliable estimate of the

”
truth. FDA- Statistical Reviewd W) i #%

(http://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/2039750rig1s000StatR.pdf)

— Core Data Sheet TR/ RSN TULVAFERIIMMRMD &

o TDDEH
— [EMEfEMEE DEstimand(ZBOCF ?
o HAEREERDEEKRABRDIER(LOCAIZX T 514

e “In a chronic-pain clinical trial studying an analgesic that is not known to modify the
underlying disease, pain scores would be projected to return to baseline levels in
patients who stop taking the analgesic; for this reason, a BOCF strategy of handling
missing data would provide a more accurate estimation of the true pain score during

the endpoint period.” O’Connor. J Pain 11: 500-501
BB RO L 24
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1. Missing At Random (MAR):F1E# DFEVID#B IR 5B DR ST
D HERE DFEVID 573 1 EEC(MMRMIZE T HIRTE LR1HKR)

2. Copy difference from control (CDC): P IE#E DFEVIDHER I TS EHREED IR
B OHERE DFEVIDEBHB LT 1T

3. Last Mean Carried Forward Assuming 0 mL/year Decline (LMCFO): 11t D
FEVLEHILF R TORICE S HOTIgrevIEZ#HFF

4. Lat Mean Carried Forward Assuming 25 mL/year Decline (LMCF25): 1M

FEV1(25 mL/yearDHEFR TR

£9 70 70
CDC LMCFO
70 - L 0 a -, Sl S 60
60 50
25 2
£ o § ‘0
a 40 a ”
& 30 g
20 20
10 10
0 0
1 3 4 6 1 3 4 5 6 1 3 4 5
Visit Visit Visit
Placebo Treatmentl = = WDat V2 Placebo —Treatment 1 = = WDat V2 Placebo Treatment1l = = WDatV2
- = WDatV3 - = WDat V4 - = WDat V5 - = WDatV3 - = WDatV4 - = WDatVs - = WDatV3 - = WDatV4 - = WDatV5

GSK Briefing Information for the September 10, 2013 Meeting of the Pulmonary-Allergy Drugs Advisory Committee
(http://www.fda.gov/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/ucm367409.htm)
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