Clinical trials

Design and analysis

Stata provides a wide range of features to design and analyze clinical trials: power and sample-size determination
using the power command, group sequential designs using the gsdesign command, evaluation of drugs'
safety using the pharmacokinetic pk suite, analysis of survival-time outcomes by fitting a Cox model with the
stcox command, combining results of multiple trials using the meta-analysis meta suite, and much more.
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In addition to built-in features, Stata has a large and active
community of researchers who are continuously adding new search for clinical trials (nanual: [R] search) I
methods to Stata and often publish them in the Stata Journal. Search of official help files, FAGs, Examples, and Stata Journals
Finding and installing such commands is easy! [ADRPT] g5 . . . . . . . Introduction to commands for group sequential design
(help gs)
. . [PSS-2] power . . . . . . Power and sample-size analysis for hypothesis tests
For instance, in Stata you can type (help pover)
. R [PSS-3] ciwidth . . . . . . . . .. Precision and sample-size analysis for CIs
. search multi-stage design (help ciwidth)
[R] PK v e e Pharmacokinetic (biopharmaceutical) data
(help pk)
You will see the nstage package in the list of other suitable W] ttest . t tests (nean-compardson tests)
. . - . (help ttest)
commands. You can click on it to read more about it, install it,
- [ME] L Nonlinear mixed-effects regression
and use it like any other Stata command: (help men)
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calculates sample size or power for a randomized controlled
n-stage trial design version 5.0.8, 84 Oct 2021 trial or similar experiment with an ordered categorical

outcome, where analysis is by the proportional-odds model

Sample size for a 3-arm 3-stage tr:lal with tlme-to-ev?nt outcome $3-22-1 st@275_1 . . . . ... . e ... Simulating time-to-event data
based on Royston et al. (2011) Trials 12:81 and Blenkinsop et al. (help survsim if installed) . . . . . . . . . ..... M. 3. Crowther
(2019) Clinical Trials 16(2) Q1/22  SJ 22(1):3--24

describes some substantial extensions to the survsim command

for simulating survival (time-to-event) data from parametric
distributions, custom distributions, competing-risks models,

and general multistate models

Note: I outcome and D outcome are identical
Median survival time: 2 time units
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Operating characteristics
Stage Alpha Alpha Power HR|He HR|H1 Crit.HR Crit.HR Length** Time** H
(LoB)e  (EoBy* (o8 (eshy Easily access your data
1 ©.4000 6.0002 ©.950 1.000 ©.750 0.962 0.445 5.271 5.271
2 ©.2000 0.6037 ©.951 1.000 ©.750  ©.997  ©.556 2.230 7.501 Use ODBC or JDBC to access your data from
P el - 0% 1o ee e L BET 18T password-protected databases, including Oracle, MySQL,
Pairwise Error Rate 09.0228 Pairwise Power  ©.8631 i i
Fomiyten foron Rote (SE)  o.0a18 (0.0002) Amazon Redshift, Snowflake, Microsoft SQL Server,
. ; : and more.
LOB = lack of benefit; ESB = efficacy stopping boundary
¥ ALl alphas are one-sided . odbc sqlfile("query.sql"), dsn("TrialData")
** Length (duration of each stage) is expressed in periods and . ’
assumes survival times are exponentially distributed. user(my:l.d) password(mypass)

Time is expressed in cumulative periods.
Sample size and number of events

tage L Stata and FDA regulatory compliance

Overall Control  Exper.
1

Arms 3 2
Acc. rate 1ee 33 67 1 H H H H H
ST A N Learn how Stata satisfies FDA requirements, including installation
Events™ 257 95 162 qualification, documentation, certification, and more, at
Stage 2 .

Overall Control Exper. stata.com/stata-fda-comp|lance.
Arms 3 1 2
Acc. rate 1ee 33 67 -
Patients* 750 250 500 Multi-Arm Multi-Stage Trial Designs = X
Events** 443 161 282

Stage 3 Design parameters Operating characteristics Intermediate outcome Primary outcome

Overall Control  Exper.
Arms 2 1 1 Total number of stages 3 v
Acc. rate 1ee 56 58
Patients* 1038 394 644 E:C Allocation ratio 1 1
Events** 511 270 241

Time unit (= 1 period) Year v
* Patients are cumulative across stages
** Events are cumulative across stages, but are only displ Time of stopping accrual periods
for those arms to which patients are still being recru

** Events are for the same outcome at all 3 stages (") Show probabilities for number of arms in each stage

@ Calculate familywise error rate (FWER)
(] Control the FWER at level:  0.025

() Assume non-binding stopping boundaries for lack-of-benefit
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