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« All crossover rec?uests were stripped of identifiers and
evaluated weekly by the study management committee...;

crossover was allowed for any patient who had an adverse
effect that was considered immediately life-threatening.
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k Patient Tntervention Gutcome Excluded
209 patients with history Topical penciclovir or vehicle

f frequent episodes of control cream for recurrence Lesion healing 636 patients who did not start treatment
erpes simplex labialis _of classic cold sore

50 patients with Monthly intravenous Z patients in placebo group who withdrew
elapsingremitting multiple ‘mmunf’ ol or ~jacebo  Clinical disability  consent between randomisation and start of
clerosis 9 P treatment

895 patients infected  Lamivudine, o lamivudine  Progression or 35 patients who did not start the study

ith HIVL and loviride, or placebo death treatment

1 patient for progression before operation and

43 women with cervical - Radical surgery or

ancer radiotherapy Survival 1 patient refused any therapy after

54 paiiens with bieeding 1 onts ENdOSCORic 4 patients in whom, after randomisation,

eptic_ ulcer rebleeding injection treatment turned out to be impossible
80 renal ailograft pasiiimab or placeho ‘Acute rejection 4 paiients who received siudy drug but did no
ecipients transplant

Complete uicer 2 patients whose ulcers healed between
resolution,HIV load screening and start of study treatment

1 patient who was never treated due to an
acute opportunistic infection and 1 lost to follo

0 HIV positive patients  Thalidomide or placebo

98 HIV positive patients -0 O standard dose Survival
chemotherapy up atter randomisation but before start of
treatment
35 children with HIV  Zidovudin or didanosin, or  Progression or 7 palients excluded because treatment was
nfection both death refused after i
17 patients having Combinations of antioxidants Extent of ‘Analysis included “all randomised patients
lective or placebo restenosis with successful "
45 patients with chronic  Interferon a-2b and Survival 3 patients who declined to participate
leukaemia_cytarabine o interferon alone after
Ciinical outcome,
31 patients scheduled for or 7 patients in whom surgery was cancelled after!
lective heart surgery  placebo length of hospital - randomisation

stay, and cost
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EﬁSZCD Adjuvant treatment with letrozole, as compared with tamoxifen, reduced the risk of
fot recurrent disease, especially at distant sites.

NEJM SEFHIR ITTAEAT 646/4922 0.87 0.08
2009 (&%) (EBRfsEF)
2ATFHAR PPREAT 641/4922 0.81 p<0.05
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D  The difference in overall survival with letrozole monotherapy and tamoxifen
bt monotherapy was not statistically significant.

1o SEFHIRE IPCWHRAfT 641/4922 0.82 p<0.05
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* Missing completely at random (MCAR)
* p(M[Ye®s, Y™)=p(M)
¢ BRCT—HTARTF LI
* Missing at random (MAR)
. p(MlyobsY les)zp(M |Yobs)
o KBIZ—5 (THRTF LR
* Missing not at random (MNAR)
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Complete-case Patients with missing Y
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 30 20 ? ? 80
X=0 10 40 ? ? 20
Total 40 60 ? ? 100

SEIZR & MCAR, MAR, MNAR

s MCARDMNEDS O, T—INBHERTES

* p(M=1| X=1) = p(M=1| X=0)
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M=0 M=1

(¥#£2) (¥=?) p(M=1]X)
Treatment
X=1 50 80 62% |
X=0 50 20 29%
Total 100 100 50% |

Inverse probability of censoring
weighted (IPCW)J&

« p(M=0|X=1) = 50/130

LDV (v=1, x=1) ([CHEFTEH»EMITD
* 30X130/50=78
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Complete-case Patients with missing ¥
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 30->78 20 ? ? 80
X=0 10 40 ? ? 20
Total 40 60 ? ? 100

Inverse probability of censoring
weighted (IPCW)’%&

« p(M=0|X=1) = 50/130

« p(M=0X=0) = 50/70
cIRTOUILICHHRTEHZMTD

SFIHT SHIFFHE (C K 45T
(conditional mean imputation)

o ZHT ZERFFME
« E(Y|X=1) = 30/50

« e bt (v=1, x=1) (T, 80x30/50% 5T

Weighted Patients with missing Y
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 30->78 20->52 ? ? 80
X=0 10->14 40->56 ? ? 20
Total 40 60 ? ? 100

Complete-case Patients with missing Y
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 30 20 48 ? 80
X=0 10 40 ? ? 20
Total 40 60 ? ? 100
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(conditional mean imputation)
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200

Weighted Complete-case + imputed
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 78 52 30+48 20432
X=0 14 56 10+4 40+16

Complete-case Patients with missing Y
Y=1 Y=0 Y=1 Y=0 Subtotal
Treatment
X=1 30 20 48 32 80
X=0 10 40 4 16 20
Total 40 60 52 48 100

Total

Multiple imputation
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* Complete-case analysis
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* Last observation carried forward (LOCF)
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Better cognitive function

Experimental arm
Placebo arm
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Bias

T T T T T T
0 1 2 3 4 5 6
Months from randomization

LOCFEDI 17 X
(#RBRERE CRARICA)

Better cognitive function
Experimental arm
Bias
Placebo arm
Bias
T T T T T T
0 1 2 3 4 5 6 B
Months from randomization ’8

Cardiovascularimetabolic (N=41) Painjsensory organs (N=33) Central nervous system (=23)

Tanaka, et al. Therapeutic Innovation & Regulatory Science 2014

Total (N=187) Japanese (N=126) Mult regional (N=52),

Tanaka, et al. Therapeutic Innovation & Regulatory Science 2014
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Table 1. Eight Ideas for Limiting Missing Data in the Design of Clinical Trials.

Target a population that is not adequately served by current treatments and hence has an incentive to remain in the study.

Include a run-in period in which all patients are assigned to the active treatment, after which only those who tolerated
and adhered to the therapy undergo randomization

Allow a flexible treatment regimen that accommodates individual differences in efficacy and side effects in order to reduce
the dropout rate because of a lack of efficacy o tolerabilty

Consider add-on designs, in which a study treatment is added to an existing treatment, typically with a different mechanism
of action known to be effective in previous studies.

Shorten the follow-up period for the primary outcome.

Allow the use of rescue that are d d as

of a treatment regimen in the study protocol.

For assessment of long-term efficacy (which s associated with an increased dropout rate), consider a randomized
withdrawal design, in which only participants who have already received a study treatment without dropping out
undergo randomization to continue to receive the treatment or switch to placebo.

Avoid outcome measures that are likely to lead to substantial missing data. In some cases, it may be appropriate to

consider the time until the use of a rescue treatment as an outcome measure or the discontinuation of a study
treatment as a form of treatment failure.

Little, et al. New Engl J Med 2012
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Table 2. Eight Ideas for Limiting Missing Data in the Conduct of Clinical Trials.

Select investigators who have a good track record with respect to enrolling and following participants and collecting
complete data in previous trials.

Set acceptable target rates for missing data and monitor the progress of the trial with respect to these targets.

Provide monetary and entives to
as they meet rigorous ethical requirements. >

igators and for f data collection, as long

Limit the burden and inconvenience of data collection on the participants, and make the study experience as positive
as possible

Pravide continued access to effective treatments after the trial, before treatment approval.

Train investigators and study staff that keeping participants in the trial until the end is important, regardiess of whether
they continue to receive the assigned treatment. Convey this information to study participants,

Collect information from participants regarding the likelihood that they will drop out, and use this information to attempt
to reduce the incidence of dropout.

Keep contact information for participants up to date.

Little, et al. New Engl J Med 2012
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