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Visualization in the Clinical World

Data Quality

- Trends of missing records

- Duplicate Records
- Unusual trends in findings measurements

Clinical Safety Review

- Risk Evaluation

Clinical Outcome
- Endpoint Analysis

Real World Data
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Data visualization tools

TIBC® R

Spotfire Gsas

=

—

"

. y {
..—

m Power Bl £p
ey
+ableau
VISUAL
S-SaSANALYT\CS
wWWwWWw.ocs-lifesciences.com 3

© OCS Life Sciences



Data visualization in Python

» Open source for experts and beginners

» Do more with less code

» Better code readability

» Fast debugging

» Great packages for graphs : matplotlib, seaborn, ggplot, plotly
» Powerful data processing

@ python’

» Big data analysis
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Current Plotting Routine

USUBJID TRTP AGEGRP SEX
1 01-701-1015  Placebo <65 F )
2 01-701-1023  Placebo <65 M )
3  01-701-1028 Xanomeline High Dose  65-80 M
4  01-701-1033  Xanomeline Low Dose ~ 65-80 M
5 01-701-1034  Xanomeline High Dose  65-80 F
6  01-701-1047  Placebo >80 F Distribution of Age based on Sex
7 01-701-1097  Xanomeline Low Dose  65-80 M 200
8 01-701-1111  Xanomeline Low Dose >80 F . 150

01-701-1115  Xanomeline Low Dose >80 M AGEGRP F M g 100
10 01-701-1118  Placebo <65 M ﬂ <65 19 14 S S 50 I .
11 01-701-1130  Placebo >80 M ~— 165-30 78 66 o
12 01-701-1133  Xanomeline High Dose >80 F ] >80 46 31 <65 65-80 >80
13 01-701-1146  Xanomeline High Dose  65-80 F : mFemale ® Male
14 01-701-1148  Xanomeline High Dose <65 M
15 01-701-1153  Placebo 65-80 F
16 01-701-1180  Xanomeline High Dose <65 M
17 01-701-1181  Xanomeline High Dose  65-80 F
18 01-701-1188  Xanomeline Low Dose  65-80 M
19 01-701-1192  Xanomeline Low Dose  65-80 F —
20 01-701-1203  Placebo >80 F
21 01-701-1211  Xanomeline Low Dose ~ 65-80 F —
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Plotting using template graphs

USuUBJID

01-701-1015
01-701-1023
01-701-1028
01-701-1033
01-701-1034
01-701-1047
01-701-1097
01-701-1111
01-701-1115
01-701-1118
01-701-1130
01-701-1133
01-701-1146
01-701-1148
01-701-1153
01-701-1180
01-701-1181
01-701-1188
01-701-1192
01-701-1203
01-701-1211

TRTP

Placebo
Placebo
Xanomeline High Dose
Xanomeline Low Dose
Xanomeline High Dose
Placebo
Xanomeline Low Dose
Xanomeline Low Dose
Xanomeline Low Dose
Placebo
Placebo
Xanomeline High Dose
Xanomeline High Dose
Xanomeline High Dose
Placebo
Xanomeline High Dose
Xanomeline High Dose
Xanomeline Low Dose
Xanomeline Low Dose
Placebo

Xanomeline Low Dose

© OCS Life Sciences

AGEGRP

<65
<65
65-80
65-80
65-80
>80
65-80
>80
>80
<65
>80
>80
65-80
<65
65-80
<65
65-80
65-80
65-80
>80
65-80

SEX

Data processing

Plotting

TEMPLATE GRAPH LIBRARY

Arm

Total Subjects

Distribution of Age by treatment

Age Groups

W Placebo
Xanomeline High Dose
Xanomeline Low Dose




Example 1: Interactive vertical bar

v" Distance between bars
- - Distribution of Age by ARM and GENDER
v’ Size of titles
v' Size of legends sex v & W Placebo
Xanomeline High Dose
\/ COIOU r SChemeS Xanomeline Low Dose
60 Male
v Hover data of your choice g Fmale
. oy
v" Dropdown variables 3 40
v" Themes °
20
0 <65 >80 65-80
Age Groups
Source: https://pournima.work/project/fig2.html Edit
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Example 2: Interactive line plot

v Reference lines

L, .
Marking values Concentration of X at planned time points

Drug A74 U/L
e 69 U/L

v" Flexible axis

® 50 U/L

Drug B 45 U/L
e 28 U/L
e 23 U/L

Drug D 18 U/L

Drug C 13 U/L

2 4 6 E]% 10 12
Days
Source: https://pournima.work/project/fig1.html Web Viewer Terms | Privacy & Cookies Edit
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Template codes in Python

import plotly.graph_objects as go

import pandas as pd

def intscatter(source, destination, xlabel, ylabel)
df = pd.read_csv(source)
fig = go.Figure()
fig.add_trace(go.Scatter(x = age ,y = weight ))
fig.update_layout(xaxis_title = xlabel, yaxis_title = ylabel)
fig.write_html(destination)
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Example 3: Interactive boxplot

v' Statistical tasks

Findings Measurement

fig.add_trace(go.Box(

y = [‘Concentration’], . . . . B o
name = "Whiskers and Outliers", . . - H ooy
boxpoints = 'outliers’, ’ - - =
marker_color = 'rgh(84, 29, 7)',
line_color ="'rgb(84, 29, 7) 3 - o .
)
fig.add_trace(go.Box( :
y = [‘Concentration’], 3
name = "Only Whiskers", : ?
boxpoints = False, -
marker_color = 'rgh(84, 29, 7)',
line_color ='rgb(84, 29, 7)' e ° .
Source: https://pournima.work/project/fig3.html Web Viewer Terms | Privacy & Cookies Edit
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Example 4: Interactive subplot

Comparison of TREATMENT, COMPLETION FLAG, AGE by GENDER

TRTP=Placebo TRTP=Xanomeline High Dose TRTP=Xanomeline Low Dose
20
. COMPLTS
v p
Multiple L s S Wy
. = i L
axis 3 10 "
0 A
. S 3
v' Interactive .— .. . il ... -
0
20
column .
p 15 &
. w
variable 5 10 b
3! o
5 @
o
0
20
5
15
:
ja} 10 s}
0 Il
O vV
5 __L L_- °
0
F M F M F M
SEX SEX SEX
Source: https://pournima.work/project/fig7.html Web Viewer Terms | Privacy & Cookies Edit
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Example 5: Interactive bar-line chart

v lefe rent Adverse Event across trial sites & participants enrolled at different sites

h t [Tl RESPIRATORY DISORDERS, percentage of total subjects enrolled in the study
c a r ~Aa— Total subjects enrolled in the study

types

60 65 70 75 80 85 90 95 100 105 110 115 120 125

Study Site 8, Switzerland 17.52% e »1;7_72‘./9@1-“3/.
Study Site 7, Sweden 15.21% 76-subjects e
Study Site 6, Belgium 7.51% 92-subje;;f§“““’~-

Study Site 5, United States 7.48% 11(}subjects

Study Site 4, Netherlands: 6.51% 78-subjects/,/'"""’N

Study Site 3, Canada 4.98% 69-subjects {‘.//
Study Site 2, United Kingdom 2.26% 71-subjects
Study Site 1, Japan] 1.36% o 4-subjects
0 5 10 15 20
Web Viewer Terms | Privacy & Cookies Edit |

Source: https://pournima.work/project/fig4.html
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Example 6: Interactive horizontal bar

Adverse Events and Severity

Mild Moderate Severe

SKIN AND SUBCUTANEOUS

TISSUE DISORDERS
RESPIRATORY, THORACIC AND

MEDIASTINAL DISORDERS
MUSCULOSKELETAL AND CONNECTIVE

TISSUE DISORDERS
RENAL AND URINARY DISORDERS 24 20 5

57 16 6
45 13 2

37 15 2

CARDIAC DISORDERS 20 21 5
PSYCHIATRIC DISORDERS 20 5 2
EYE DISORDERS 8 13 2
INFECTIONS AND INFESTATIONS 15 21
RESPIRATORY DISORDERS 10 10 3
GENERAL DISORDERS

AND ADMINISTRATION 14 21
SITE CONDITIONS

Source: https://pournima.work/project/figs.html Web Viewer Terms | Privacy & Cookies Edit
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Template graphs in Python

)

»0One time use graphs v'Reusable graphs

> Limited features v Flexible features

> General v'Customized

|11

> No Version Control v'Version controlled
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Workflow

Template

Collaborate
codes

Template graphs

Edit

Validate
features
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Workflow

v/ *Open source
v’ Version control

Git repository

& Codes Project name modified
& Results x Sample codes and graphs updated
& Sources x Code _init_ constructor created

@ python’

simbleestackedbar(source, ylabel, xlabel, title, separator, destination,meantrend=

ThisPC > Windows (C) > Gitlab > ClinSlicyPlotty

\]a"ne dcraw = pd.read_csv(source, sep=separator, error_bad_lines=

i ics = [ , , ,
glt numerics
newdf = dcraw.select_dtypes(include=numerics)
Codes
data = np.array(newdf)
data = np.transpose(data)
ResUltS attributes = dcraw.columns[ : (dcraw.columns)]
S columns=dcraw.columns
ources N = np.shape(data)

x = dcraw[columns[ ]]
ind = np.arange( (63))]

System ot 1)
architecture

Python template code
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Visualization of Git process

= Keep track of code activity Source tree o
= Non-linear development

. ® ©®© ® @ b L ® N G O & &
[} Bra nch h|st0 ry Com;z PPPPPPPPPPP : :ndmgmezr::‘:db:A:Ireg:‘amsv E ! ca Tag Gipf]oi;.fi eeeeeeeeeeeeeeeeeeeeeeeeeee

v [ BRANCHES
O master
¢ 4’ ‘L ® 1ac
O O & revoss
T [5] STASHES
0O\
A4 O pournima., p <pournima.| p@gmail.com> @® | | Commit options...
|
[ Push changes immediately to origin, /master
www.ocs-lifesciences.com 17

© OCS Life Sciences



Integration with SAS Viya

= Collaborate with non-Python users

= Faster processing E

Database §Sas SAS Viya Analytics

#CAS Connection

import swat
conn = swat.CAS("ocsnl-viyal.internal.ocs-consulting.com",

5570,“userid",“password")

@ python
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Success factors

= Choosing the right tool and not replacing
= Experience in correlating data

= Collaboration

= Validation

= Open Mind
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Key Takeaways

v’ Data visualization becoming popular in the clinical world

v’ Customized library of template graphs for plotting

v’ Interactive plotting in Python

v Framework for collaboration using Git

v’ Integration with SAS Viya Platform
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Questions?

Email: pournima.prabhakaran@ocs-consulting.com

LinkedIn: https://www.linkedin.com/in/pournimaprabha/
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