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Incorporating statistical analysis plans in clinical trials
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A SAPZEDEKIITIERR I NEMN?
_ Gamble C, Krishan A, Stocken D, Lewis S, Juszczak E,
Doré C, Williamson PR, Altman DG, Montgomery A, Lim P,

JAMA | Special Communication

Guidelines for the Content of Statistical Analysis Plans Bel_rlin _J’ Senn S, Day S, Barba_chano Y, L(_)der E.
in Clinical Trials Guidelines for the Content of Statistical Analysis Plans
Corl G, 10 s, 5 Dborihtockn, P10 Steffews, O, Ednd sz NS in Clinical Trials. JAMA. 2017; 318 (23): 2337-43.

Caroline Doré, BSc; Paula R. Williamson, PhD; Douglas G. Altman, DSc; Alan Montgomery, PhD; Pilar Lim, PhD;

Jesse Berlin, ScD; Stephen Senn, PhD; Simon Day, PhD; Yolanda Barbachano, PhD; Elizabeth Lader, MD, MPH ( P M I D . 2 9 2 6 O 2 2 9 )
.

= Editorial page 2301

IMPORTANCE While guidance on statistical principles for clinical trials exists, there is Supplemental content
an absence of guidance covering the required content of statistical analysis plans (SAPs)

i N CME Quiz at

to support transparency and reproducibility. [+ Jamanetwork com/learming
d CME Questi

OBJECTIVE To develop recommendations for a minimum set of items that should be :43 estions page

addressed in SAPs for clinical trials, developed with input from statisticians, previous

guideline authors, journal editors, regulators, and funders.

DESIGN Funders and regulators (n = 39) of randomized trials were contacted and the v

literature was searched to identify existing guidance; a survey of current practice was
conducted across the network of UK Clinical Research Collaboration-registered trial units
(n =46, 1 unit had 2 responders) and a Delphi survey (n = 73 invited participants) was

conducted to establish consensus on SAPs. The Delphi survey was sent to statisticiansin trial
units who completed the survey of current practice (n = 46), CONSORT (Consolidated S A P 0) =
Standards of Reporting Trials) and SPIRIT (Standard Protocol Items: Recommendations for

Interventional Trials) guideline authors (n = 16), pharmaceutical industry statisticians (n = 3),
journal editors (n = 9), and regulators (n = 2) (3 participants were included in 2 groups each), Yavax == - - . - .
culminating in a consensus meeting attended by experts (N = 12) with representatives from E Egll‘ﬁ *E [Ad m I n Ist rat Ive I nfo rm at I O n]
each group. The guidance subsequently underwent critical review by statisticians from the

surveyed trial units and members of the expert panel of the consensus meeting (N = 51), w — .

followed by piloting of the guidance document in the SAPs of 5 trials. (3: L/ &) l o [ I n t ro d u Ct I O n ]
FINDINGS No existing guidance was identified. The registered trials unit survey — N .

(46 responses) highlightad diversity in current practice and confirmed support for Eﬁ%ﬁj‘i\f [T r I a l M e ‘t h O d S ]
developing guidance. The Delphi survey (54 of 73, 74% participants completing both A /

rounds) reached consensus on 42% (n = 46) of 110 items. The expert panel (N = 12) agreed

that 63 items should be included in the guidance, with an additional 17 items identified as %ﬁg‘l’ﬁ’g%fg [Stat i St i Ca l_ P ri n C i p I.e S]

important but may be referenced elsewhere. Following critical review and piloting, some
overlapping items were combined, leaving 55 items.

. .
CONCLUSIONS AND RELEVANCE Recommendations are provided for a minimum set of items % [T r I a I. P O p u I.at I O n ]

that should be addressed and included in SAPs for clinical trials. Trial registration, protocols,

and statistical analysis plans are critically important in ensuring appropriate reporting 7 H
of clinical trials. ﬁl‘F ﬁ- A n a I.ys I S
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A Section 1: EEEIR [Administrative information] (1)

Section/Item Index Description

Y1V EEBRE ER la  FORIVICERRUZEBRRIR YRV T, [Statistical analysis planlhVal
Trial and Trial registration EBRFFIFRIERICHY  EREBOBEYFENHD ZHUTIEE),

Descriptive title that matches the protocol, with SAP either as a forerunner or subtitle, and trial
acronym (if applicable)

AR RS

Trial registration number

SAP/N—J3> B ESDSAPN—IU3 &S

SAP Version SAP version number with dates

Jar3)VIN—TU3y FERLTVWS DO IILDIN—U3a I ADESEE

Protocol Version Reference to version of protocol being used

SAPDERET SAPDERETRERE

SAP revisions SAP revision history

FSAPCRETDIESE

Justification for each SAP revision

AR S EICREE U SAPEET DY 1T

Timing of SAP revisions in relation to interim analyses, etc.

ZRENEBIE SAPOIRJE1—45—M%&HI. FilE. 1%E!

Roles and responsibility Names, affiliations, and roles of SAP contributors

Copyright © ORTHOMEDICO Inc. All Rights Reserved. A ORTHO MEDICO




A Section 1: EEEIR [Administrative information] (2)

Section/Item Index Description
Signatures of: 6a SAPZELANDES

Person writing the SAP

6b EEHDILBHESRDER

Senior statistician responsible

6c AREEER/EBEREEEDESR

Chief investigator/clinical lead

<SAPDKETEFEDECE >
Protocol version Updated SAP Section number Description of and | Date changed
N\ version no. changed reason for change

1.0 \ 2.0 Appendix D AppendixICIEEZEE | 2014/2/21
Uz

2.0 2.0 REDBEIRL SAPEFZORIILDE | 2014/7/31
IFFICESUTRESN

=

WiHdTdTORIIILDIN—IU3a %
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A Section 2: IZU®IZ [Introduction]

Section/Item Index Description

R BRI 7 HRREOMELHECRRERONELELEEAT. RROERIITH
Background and rationale *Emwmgéﬁ%ﬁﬁiﬁ’ﬁ@%ﬁéﬁﬁ@ﬂm

Synopsis of trial background and rationale including a brief description of research question
and brief justification for undertaking the trial

Sl B BRI RERDECH

Objectives Description of specific objectives or hypotheses
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A Section 3: &5& A% [Study Methods] (1)

Section/Item

Index

Description

a7 A

Trial design

Bt / SU9 LMK

Randomization

TYOTIWHAX

Sample size

IL—LT—2

Framework

e TRy RREIRRT ERIEN1Y VX

Statistical interim analysis and stopping
guidance

9

SERT 1 DEEELERR BRI T (Bl M TEE. WIVLF 77— L JORF—
IN—ER). TR, N ADEERERFHHEZEST

Brief description of trial design including type of trial (e.g., parallel group, multi-arm, crossover,
factorial) and allocation ratio and may include brief description of interventions

EER LD (BIRVREIY S T(&IMERE) PERI{ENITONZHE DDV
E) (FERINEZERERF . SAPHICRFTN TLWRVISGEIEZFDIFEHRDIS
Fiead).

Randomization details, e.g., whether any minimization or stratification occurred (including
stratifying factors used or the location of that information if it is not held within the SAP)

YTV AXEREDTEEFM. FZE 7OV T TIVTA XEHED
28 (SAPTOERDOANYID)

Full sample size calculation or reference to sample size calculation in protocol (instead of
replication in SAP)

BHE, FIFE, RS EERDIRGRIRIL DA ENICEDNTED LI 74
ERZERTRT DN

Superiority, equivalence, or noninferiority hypothesis testing framework, including which
comparisons will be presented on this basis

PREERTICEI I S1FH DX RREFEFTNITHONSDN FRO—EZTRI,

Information on interim analyses specifying what interim analyses will be carried out and listing
of time points
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A Section 3: &5& A% [Study Methods] (2)

Section/Item Index Description
13b  HIfERENTIC K DB EKED SRR HEEE

Any planned adjustment of the significance level due to interim analysis

13¢c HBRZRHICHIETDHDHA RS DFM
Details of guidelines for stopping the trial early
SAERIT RS 14 BREBHEDIIIVT 2 TORBEELHTH. EEHEINLE
Timing of final analysis E’)]‘,HHFEITCJ:’D_CEBU_S*IEQ’(E )9“

Timing of final analysis, e.g., all outcomes analysed collectively or timing stratified by planned
length of follow-up

7 A LFHI DR EA REHETDRRGIRE "J1 kD "E30

Timing of outcome assessments Time points at which the outcomes are measured including visit “windows”

<7JOrIIEEELEULEEBEBHICDWVWT>

e JOrIIDEHF o THNIL, JONIILEE
T BUEABIEEHEHLRL,
0 +HELVDDIE EF=FENBIHTTINE D=
HEEXITDIERL,

O IMED ORI E. TORIIVICERICEEHIND,

XX BT IVFHA4X [Sample size]
BT A OB, TORINICERITEEH IND,
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A Section 4: £EtN[EIE [Statistical Principals] (1)

Section/Item Index Description
EFEXR & plE 16 AT = RS

Confidence intervals and P values Level of statistical significance
17 ETEINTVWBRZEEDRZEICDOVWTOSA, HEITIIZGRICIEEIRIS—%
EDLOICHIHTAINZESD
Description and rationale for any adjustment for multiplicity and, if so, detailing how the type 1
error is to be controlled

HREINSASEREXME (CI)

Confidence intervals to be reported

FREFZSIRETONIIVDERR NANDTPRET SV ANDEEEBEDREZSHIFHMRD AL
Adherence and Protocol deviations Definition of adherence to the intervention and how this is assessed including extent of
exposure

NMANDTRETPSIANE DI S ICIRRINEMNICDULTDERRA

Description of how adherence to the intervention will be presented

HEROTONIILERDOER

Definition of protocol deviations for the trial

JORIIVDREDNE D XD ICENTINEIHDEREH GEREDARTVLAVNE LA,
PEAANDRZE, T7OIIVD&REEN T D12p D7 T0—F (Hll: JIV—
JTEDTORTIVDRAFEDEETEER) REDFHEZZLIEMNTED

Description of which protocol deviations will be summarized
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A Section 4: EteN[REIE [Statistical Principals] (2)

Section/Item Index Description

fENT REM] 20 BREROERH: ITT (intention-to-treat). per-protocol. complete

Analysis populations case. safety
Definition of analysis populations, e.g., intention to treat, per protocol, complete case, safety
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A Section 5: B

[Trial Population]

Section/Item

Index

Description

2O)——5957—%

Screening data

BT
Eligibility
55

Recruitment

iR/ JAa0—7v

Withdrawal/Follow-up

N—RT1 %%

Baseline patient characteristics

21

22
23

ARV TIVDORREETRIRIV—Z077—9 (RESNTVDHE) DR
o el

=
Reporting of screening data (if collected) to describe representativeness of trial sample

BREEOWE
Summary of eligibility criteria

CONSORTOT7O—HICEZENDAE|FHR

Information to be included in the CONSORT flow diagram

NAPKLY/FEFETAaO0—"TYTHSDEHEDLARIL

Level of withdrawal, e.g., from intervention and/or from follow-up

JAO0—7YITT7—9DHE,BERDIY(ZIT

Timing of withdrawal/lost to follow-up data

B, EBEEAETEED T —YZ2E DK DITIRT T DN DIEHEFFH

Reasons and details of how withdrawal/lost to follow-up data will be presented

ZHNINDOIR—RXS1VFEDI R

List of baseline characteristics to be summarized

R—=RT1VDFENED K D ITERRIICEZRI S N DO DEFH

Details of how baseline characteristics will be descriptively summarized
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A Section 6: #47 [Analysis] (1)

Section/Item Index

Description

T IOMNLDER

Outcome definitions

26a

26b

26C

UTO a0 SEBH L URIRISERESCH U, siAT &,

List and describe each primary and secondary outcome including details of:

oo RFEAODTERE

Specification of outcomes and timings. If applicable include the order of importance of primary
or key secondary end points (e.g., order in which they will be tested)

BHRMASAIEREEBA (Fl: JI)Va—23>0—J0 hbAlc (mmol/molX
£%))o

Specc:)iziz measurement and units (e.g., glucose control, hbAlc [mmol/mol or %1)
BRZEDIHITFERAULGTEXIIER (f: R—=ZXS1UhoDZEL, E£3E8D
B (QolL) X7 AR MREEFXTORFE. WEE).,

Any calculation or transformation used to derive the outcome (e.g., change from baseline, QoL
score, Time to event, logarithm, etc.)

<TPIMNLDEREFMICEKHT D>

BMI (ka/m2)= 2 (kg)z h
(5& (m))

Copyright © ORTHOMEDICO Inc. All Rights Reserved.
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A Section 6: #47 [Analysis] (2)

Section/Item Index

Description

BT AE 27a
Analysis methods

27b
27c

27d

EDIIBRDIMAEERVT aFIREEDLDITIRT DA

What analysis method will be used and how the treatment effects will be presented

A\xgsozpﬂﬁfg)#%ﬂiﬁta O, FEERUVRIRH R EROD—E & 57

ny adjustment for covariates

FERUBEIRNGHERZE—EICUTERIAL, LT OFlZ ST Rt EDR]
R =R I D1HICERUEEAE

Methods used for assumptions to be checked for statistical methods
FERVRIRGERZ A7V TL, UTOFEMZEZSOHRBPZETD - 0 DIR
E (Bl: IR, BN —RRE) ARV ILITZRVWSESICHERTIREE

Details of alternative methods to be used if distributional assumptions do not hold, e.g.,
normality, proportional hazards, etc.

FERUVBRIRGIERZ AR 7Y TU LT OFlZE S OHA  SERICDL)
CEHESNIZRXE DT

Any planned sensitivity analyses for each outcome where applicable
FERUVBRIRHRERZEH LU L TOFHZESO  BR/RICOVWTEHERINT
W J5 IV —T 5

Any planned subgroup analyses for each outcome including how subgroups are defined
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A Section 6: #4471 [Analysis] (3)

Section/Item Index Description
555!!]7‘“;9 28 Rié?‘—@—k?é?—&’&?&i = DFHEEARE/FRTNTFE (ZFEREUIER
ISSIng data é:

Reporting and assumptions/statistical methods to handle missing data (e.g., multiple
imputation)

ENfET BB HINRET AT DM 5I: CACE (Complier-average causal
Additional analysis effect) ﬁ@*ﬁ'

Details of any additional statistical analyses required, e.g., complier-average causal effect
analysis

BEEDENICET ST lER(B: EEXE. BiFE. ARERICEATD
B4R, AEDI—RMEXEDEIDEDFR. BESER (AE) T —YDOHAE
(Bl: TL—R3/4DdH RESZHIoH. M ALTRDH) .

Sufficient detail on summarizing safety data, e.g., information on severity, expectedness, and
causality; details of how adverse events are coded or categorized; how adverse event data will
be analysed, i.e., grade 3/4 only, incidence case analysis, intervention emergent analysis

et/ IhoT” AIICERT BMET/ NV T—IDFFMR (A T7230)

Statistical software Details of statistical packages to be used to carry out analyses

<ENNfETE5CET 5>

BN (BRI CEaERFTESD) © O IIIVPSAPICEEH T IHNENS D,
SCEL CUVR W\ EERRRRE RTS8 D,

Copyright © ORTHOMEDICO Inc. All Rights Reserved. A ORTHO MEDICO



A Section 6: #47 [Analysis] (4)

Section/Item Index

Description

ZZ A 32a
References
32b
32c

32d

SN AR AN IR NE S EEE

References to be provided for nonstandard statistical methods

T—INRIAINTZODSH
Reference to Data Management Plan

cSA T IV RAI—=T 7L IR ORETNY AT —T 71 ILADSHE

Reference to the Trial Master File and Statistical Master File

DIREFEFIEEX EIXEDSR

Reference to other standard operating procedures or documents to be adhered to

<Rt DOBRIEZLUIHDZHIC>

o EIFICAHW = O SLAZSERULTH<E. BPRL,

o THENZLIGEIE MEFREICLTH<,
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A SEXE—E

o E4HEE. ICH E9 ERREARRDIZHDFETHNRR] ((E10FET11B308MEFEEFEFR10475) (2023F9/14870¢
A\Jge: https://www.pmda.go.jp/files/000156112.pdf)

® Gamble C, Krishan A, Stocken D, Lewis S, Juszczak E, Doré C, Williamson PR, Altman DG,
Montgomery A, Lim P, Berlin J, Senn S, Day S, Barbachano Y, Loder E. Guidelines for the Content
of Statistical Analysis Plans in Clinical Trials. JAMA. 2017; 318 (23): 2337-43. (PMID: 29260229)
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