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A Review of Fundamentals of Statistical Concepts in Clinical Trials

Kyungmee Choi', Jongtae Lee?, Sangil Jeon?, Taegon Hong?,
Jeongki Paek?, Seunghoon Han?, Dong-Seok Yim?

"Divison of Mathematics, College of Science and Technology, Hongik University at Sejong, Jochiwon, Chungnam,
Republic of Korea, “Department of Pharmacology, College of Medicine, the Catholic University of Korea and
Department of Clinical Pharmacology and Therapeutics, Seoul St. Mary's Hospital, Seoul, Republic of Korea

Statistical analysts engaged in typical clinical trials often have to confront a tight schedule to finish
massive statistical analyses specified in a Standard Operation Procedure (SOP). Thus, statisticians or not,
most analysts would want to reuse or slightly modify existing programs. Since even a slight
misapplication of statistical methods or techniques can easily drive a whole conclusion to a wrong
direction, analysts should arm themselves with well organized statistical concepts in advance. This paper
will review basic statistical concepts related to typical clinical trials.

The number of variables and their measurement scales determine an appropriate method. Since most of
the explanatory variables in clinical trials are designed beforehand, the main statistics we review for
clinical trials include univariate data analysis, design of experiments, and categorical data analysis.
Especially, if the response variable is binary or observations collected from a subject are correlated, the
analysts should pay special attention to selecting an appropriate method. McNemar's test and multiple
McNemar's test are respectively recommended for comparisons of proportions between correlated two
samples or proportions among correlated multi-samples.

Key words: Measurement scale, Two-sample T-test, Crossover study, Chi-square test, Multiple
McNemar’s test
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n-1). ¥ Levene's Test for equality of variances.
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PROC GLM;

CLASS SEQUENCE PATIENT PERIOD

TREATMENT;

MODEL RESULT= SEQUENCE PATIENT

(SEQENCE) PERIOD TREATMENT;

RANDOM PATIENT(SEQUENCE);

TEST H=SEQUENCE E=PATIENT

(SEQUENCE);

LSMEANS SEQUENCE TREATMENT;

RUN;
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Table 2. Analysis of variance for crossover studies with A corporation’s drug

N (Cmax)
Source DF* sS7 MST F-stat P-value™*
Sequence 1 00388 00388 06516° 04290
Sequencexsubject 20 1.1924 0.059% 1.4701 0.1981
Form 1 93830 9.3830 231.3650" {0.0001
Period 1 00122 00122 0.3019" 05888
Error 20 08111 0.0406 - -
n (AUCossn)
Source DF SS MS F-stat P-value
Sequence 1 00291 0.0291 05277° 04760
Sequencexsubject 20 1.1046 00552 26723 00166
Form 1 101348 10.1348 4903870 {0.0001
Period 1 00128 00128 0619" 04406
Error 20 04133 00207 -

* Degree of Freedom. ¥ Sum of Squares. ¥ Mean Square=Sum of Squares/Degree of Freedom. § F-stat=(MS
Sequence)/(MS Sequencexsubject). || F-stat=(MS Form)/(MS Error). 1 F-stat=(MS Period)/(MS Error).
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Table 3. Goodness-offit test for categorical variables in B corporation’s drug data

Category Sequence
- Total P-value
Variable Response RT TR
Smoke Yes 17 20 37 05200"
No 8 5 13
Drink Yes 15 16 31 1.0000"
No 10 9 19
Caffeine Yes 14 19 33 02321
No 11 6 17

* Fisher's exact test. ¥ Pearson’s chi-square test.
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