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Biostatisticians & statistical consulting - \

In clinical trials:

» Protocol design
» Sample size calculations

» Randomization schedules

» Statistical analysis plan

» Interim analyses

» Statistical analysis and interpretation

» Full and abbreviated clinical study reports
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Protocol design
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statistical analysis plans for clinical trials to observational studies
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statistical analysis plans for clinical trials to observational studies
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statistical analysis plans for clinical trials to observational studies

N

Section/item Index Description for dinical trials Description for observational studies
Harms I Sufficient detail on summarizing safety data, eg. Cnly applies when interventions are studied. Sufficient detal
nformation on severity, expectedness, and causality; on summarizing safety data, e.g. information on severity,

details of how adverse events are coded or categorized;  expectedness, and associations; details of how adverse
how adverse event data will be analysed, Le. grade 3 only, events are scored, how adverse event data will be

ncidence case analysis, intervention emergent analysis analysed and the follow-up time *
Statistical software 31 Details of statistical packages to be used to camy out Unchanged
analysis
References 32a  References to be provided for nonstandard statistical Unchanged
methods
32b  Reference to Data Management Plan Unchanged

32c  Reference to the Trial Master File and Statistical Master File  Reference to the Study Master File and Statistical Master
File

32d  Reference to other standard operation procedures to be Unchanged
adhered to
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Randomization?

POPULATION SAMPLE GROUPS
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Random allocation in randomized clinical trials ‘

Steps:
1.Random sequence generation
2.Allocation concealment

3.Running random allocation procedure
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Random sequence generation:

« Simple randomization (unrestricted)

* Restricted:
— Permuted block randomization
— Random allocation rule
— Replacement randomization
— Stratified randomization
— Minimization (Covariate adaptive randomization)

Online and software randomization
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iIn RCT

L Random sequence generation J

Simple randomization
Block randomization
Stratified randomization

v

Sealing with envelope
Or eCRF
Or Drug preparation

Blinding for patient —

Procedure
Blinding for physicians [— * blind \l

Blinding for assessors |
. l » Iriple
blind
Blinding for analyzers
or statistician Total

v
Results assessments

|_l

Analysis
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Discussion based on article.

ettor to editor-fa-random allocation
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Cleansing and preparation of data for statistical analysisé
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Start with descriptive statistics

Summary statistics to describe a study population or group

Variable Distribution Summary Statistic(s)
Continuous (normally distributed) Mean (standard deviation)
Continuous (not normally distributed) Median (interquartile range)
Ordinal Median (interquartile range)
Dichotomous Proportion
Nominal Relative proportions

Graphical data Summarization

Variable type Graph type

MNominal categorical Bar graph, pie chart

Ordinal categorical Bar graph, pie chart
Continuous numerical Histogram, scatter plot, box-plot
Discrete numerical Box-plot, stem-leaf plot
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Choosing a statistical test!




Outcome Assumption Statistical test

Numerical data

One sample mean Normal distribution One sample t-est

One sample median Not normally distributed ~ One sample median test or sign test/signed rank test
Two independent means Normal distribution Two sample t-test

Two independent means Not normally distributed ~ Wilcoxon-Mann-Whitney test (Wilcoxon rank sum test)
Two correlated means Normal distribution Paired t-test

Two correlated means Not normally distributed ~ Wilcoxon signed rank test

Independent more than two means Normal distribution ANOVA test

Independent more than two means Not normally distributed ~ Kruskal Wallis test

Correlated (or repeated) more than two means Normal distribution Repeated measure ANOVA

Relationship between two numerical variables Normal distribution Pearson correlation test

Relationship between two numerical variables Not normally distributed ~ Spearman correlation test

Categorical data

One proportion test Binomial test
Relationship between two categorical variables Chi-square test
Relationship between two categorical variables, but one or more cells have expected value less than 5 Fisher's exact test
Test same categorical outcome on matched pairs McNemar test

Binary outcome measured repeatedly Repeated measure logistic regression




define two main elements to help identify the

appropriate statistical method for a study:

1. What is being measured in the study?
(Study variables)

2. How are these variables related?
(Purpose of analysis)
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Choosing a statistical test

distribution of the outcome variable is different across
two or more explanatory subgroups

1. Choosing an appropriate statistical model to examine if
an outcome variable is associated with one or more
explanatory variables
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Explanatory Variable

Three or Three or
More More
Outcome Dichotomous Dichotomous Subgroups Subgrou
Variable (Unrelated) (Related)’ (Unrelated) (Related)’
Continuous Two-sample ¢ Paired t test Analysis of Mixed-
(normally test variance effects
distributed) (AMNONW A model for
repeated
measures
Ordinal, Wilcoxon rank Wilcoxon Kruskal- Friedman
Continuous sum test signed rank test Wallis test test,
(not normally Skillings-
distributed) Mack test
Categorical Chi-square McNemar test  Chi-square  Cochran ©Q
test, Fisher test, Fisher test”
exact test” exact test”

'Analyses in which the groups of the explanatory variable are related may
be better addressed using multilevel modeling techniques, and thus the
investigator should consider consulting with a biostatistician to help
appropriately incorporate these analytic techniques.

“*Fisher exact test should be used if at least one expected count is less
than 5.

*For dichotomous outcome only.
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Measure of Regression
Outcome Variable Association Model' MNotes

Continuous variable Ditterence in Linear regression Residuals should meet assumptions, otherwise the continuous outcome may |§
means need to be broken into categories and analyzed using multinomial logistic

regression.
Ordinal variable Odds ratio Ordinal logistic Model should meet proportional odds assumption.
regression
Count variable Incidence rate ratio Poisson The count variable should meet the Poisson assumptions; otherwise, other

regression models may be used including negative binomial regression, zero-inflated or
rero-truncated models, etc.

Dichotomous variable (case-contral Odds ratio {Unconditional) Because of the case-control study design and thus the inability to determine
analysis) logistic prevalence of the outcome of interest, the odds ratio is the only measure of

regression association that can be used.
Dichotomous variable (matched case- Odds ratio Conditional If additional confounding is still present after matching, multivariable
control analysis) logistic conditional logistic regression may be used.

regression
Dichotomous variable (cross-sectional  Prevalence ratio Log binomial Prevalence odds ratio using logistic regression may also be used; however, if
analysis) {relative risk) regression  the prevalence of the outcome exceeds 10%, the odds ratio will overestimate

the relative risk. Poisson regression with a robust variance estimator can be
used if the log binomial regression fails to converge.
Dichotomous variable (longitudinal Cumulative Log binomial Poisson regression with a robust variance estimator can be used if the log
analysis with a discrete time interval)  incidence ratio regression binomial regression fails to converge.
(relative risk)

Dichotomous variable (longitudinal Hazard ratio Cox proportional Model should follow the proportional hazards assumption.

time-to-event analysis) (relative risk) hazards model

Nominal variable Odds ratio Multinomial Odds ratios for the different categories will be compared with a common
logistic reference category.

regression

'Regressinn models can incorporate one or more categorical or continuous explanatory variables.
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Reporting Results of Statistical Tests:
based on example APA

Discussion

A
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Statistically significance?
or
clinically significance?
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Effect size calculation
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interpretation table at the boltom of this page. Please click on the grey bars to show the calculators
1. Companson of groups with equal size (Cohen's d and Glass 4) +
2. Comparison of groups with different sample size (Cohen's d, Hedges'g) +

3. Effect size for mean differences of groups with unequal sample size within a pre-post-control
design +

4. Effect size estimates in repeated measures designs *

5. Calculation of d and r from the test statistics of dependent and independent t-tests +



Any Question!
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