VANDERBILT
School of Medicine
BIOSTATISTICS

Graphics in
Clinical Trials

Use of Graphics in Clinical Trials

Frank E Harrell Jr

Department of Biostatistics, Vanderbilt University School of Medicine

JOINT STATISTICAL MEETINGS 3 August 2010



VANDERBILT
School of Medicine
BIOSTATISTICS

Graphics in
Clinical Trials

RCT
Reporting

Clinical Trial Reporting

Repeated DMC and final reports

Reviewers need help

°
°

o Make patterns and signals apparent
e Handling multiple dimensions

°

Tables often require categorization of continuous variables
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Exclude unneeded dimensions and chartjunk

Graphics don’t need to be “dumbed down”

Guidelines

Keep continuous variables continuous

Use graphical perception research
o Emphasize position along a common scale

Don’t choose a graphic requiring an arbitrary choice
o E.g., rotation of pie chart

Avoid bar charts
Choose descriptive descriptive statistics

Show differences

Use real estate to show useful information, not Table 1
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Guidelines

Showing the

Difference

Difference
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Empirical CDFs
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Multi-Panel Extended Box Plots

[62.0,92.0]
[50.2,62.0)
[41.0,50.2)
[31.0,41.0)
[19.0,31.0)

[62.0,92.0]
[50.2,62.0)
[41.0,50.2)
[31.0,41.0)
[19.0,31.0)

[62.0,92.0]
[50.2,62.0)
[41.0,50.2)
[31.0,41.0)
[19.0,31.0)

1
large
male female
— (e — e
= o —— q e ——
Emimn —————
[l B = ——————
@
medium medium
male female
[ I — ] ] w
—_]T [
] =g 1=
RO
—
small small
male female
= ————
s ————"
<T—
—IT—
Jlo——
T T T T T T T T T
10 12 14 16




Multi-Panel Dot Plo
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Use of medication

Attack of asthma

Waking with an attack of cough
Waking with shortness of breath
Waking with tightness in the chest
Wheezing without a cold
Wheezing and breathless
Wheezing at any time

General
Examples

Use of medication

Attack of asthma

Waking with an attack of cough
Waking with shortness of breath
Waking with tightness in the chest
Wheezing without a cold
Wheezing and breathless
Wheezing at any time
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Dispense with Lab Parameter Change Tables

Creatinine Day 14
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Risk Difference with 0.95 CI
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Clinical Trials

§8s2%8> 8 & 8 ¢ §888%8- 8 & 8
a1 yocardil infarction 35 Myocardialinfercion
23 Coronary anery disease 20 Coronary arery disease
13 Arhythmia 27 Artyimia
8 Myocardial ischaemia 9 Myocardial ischaemia
5 Cartiogenic shock 7 Carogenidshack
Cardac disorders 109 s Cardi arest Cardac.. 114 s Cariac arest
4 Cartio-respiratory test 3 Catto-respiratry atest
3 Hyperuoptic cardiomyopathy 3 Hypertoptic cardiomyopathy
4 peicaris 2 Percardiis
2 Sinus radycardia 3 Sinus bracycardia
1 Tachycarda 0 Tachycardia
29 Preumonia 26 Preumonia
14 Coluitis 7 Celuts
Safety 14 Ascess 5 Abscess
" Infections and ifestaions 81 Infecti.. 51
Displays 11 Sepsis 6 Sepsis
& Post procedural sepsis 4 Post procedural sepsis
7 siusits 3 sinusius
11 Gastis 15 Gasis
8 nguinal eria 13 nguinal heria
7 Abdomina pein & Abdominal pain
Gastoiestnal disorders 40 & Pancreatiis Gasto.. 50 7 Pancreatis

3Recta poyp 5 Rectal polyp
3Hsemorhods 2 Hasmortias
2eus 2 leus
6 Dyspnoea 11 Dyspnoea
2 Pumonary hypertension 2.4 Pymonery ypertension

Respratory, thoraci and meciast... 16 2 Sieep apnoea syncrome. Respia.. 42 10 Sieep apnoea syndrome.
4 Respiatoy distress 3 Respratory distress
3 Peural efusion 4 Plural efuson
12 Jont dsiocaton 8 Joint disocaton
8 Post procedural complication 7 Post procedural complicaion

Iniry.poisoning and procedural co.. 27 Iy, 21
5 Road afc accident 3 Road watfc accident
2 iia fracture 3 T racture

By Svetlana Eden, Vanderbilt; part of R rreport package
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Test Statistic

D-penicillamine placebo

N =154 N =158
Serum Bilirubin me/a 0725 1.300 3.600 0.500 1.400 3200 F) 319 = 0.04, P = 0.8427
Albumin al 3.34 3.54 3.78 3.21 3.56 3.83 Fizi0=0, P=0.951!
Histologic Stage Ludwig Criteria X% =463, P=0.2017
1 0w 1
2 —
3 —
4 35% 22 —
Mixing Tables Prothrombin Time sec 10.0 10.6 11.0 Figio = 0.29, P = 0.589!
and Graphics sex Xi =096, P =0.326"
female 2 87% Lz Ortse 1
Age 41.4 48.1 558 43.0 51.9 55.9 Fy3190 =552, P= 0.019!
spiders 29% 2 28% = Xi =002, P=0.3885

ab e represent the lower quartile a, the median b, and the upper quartile ¢ for continuous variables.

Tests used: 'Wilcoxon test; 2Pearson test
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X2 = 4.63, P = 0.2012
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