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®* The views and opinions expressed in this presentation are those of
the speakers and do not reflect opinions of any other person or
organization.
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p@e Python Libraries @

* pyreadstat: For reading SAS/SPSS files, such as .xpt and .sas7bdat formats.

* pandas (pd): Utilized for efficient data manipulation through DataFrames.

* matplotlib.pyplot (plt): Used for creating static visualizations, including bar and swimmer plots.

* Line2D, Patch: Essential for creating custom legend elements within plots.

* streamlit (st): Enables the building of interactive web applications directly from Python scripts.

* tempfile, os: Employed for handling temporary files and managing file paths.
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This section outlines how clinical trial datasets (ADRS and ADSL) are prepared for analysis and
visualization, particularly for swimmer plots.

Import ADRS and ADSL SAS datasets
using pyreadstat.

USUBIID TRTP1P TRT@1PN AVISIT AVALC  ADY DTHDY max_ady

@ TRT-1 1 CYCLE 2 DAY 15-21 SD 38,0  NaN 84.0

® TRT-1 1 CYCLE 4 DAY 15-21 PD  84.0  NaN 84.0

o Filter ADRS data frame for PARAMCD = 3 IEH ;L te 2 o 15**32 Dea*;g Ziig 15ﬁ-ﬁ 124512
] ] - - . a .
OVRLRESP (Overa” response). 1 TRT-1 1 CYCLE 4 DAY 15-21 SO 84.0  Nah  185.0

107 T8 8 WEEK 6  SD 43.0 NaN  194.0

®  Extract death-related info from ADSL where 0 s s MEEC 12 S0 1000l 1si0
DTHFL =°Y ’_then append d,eath records to main 109 TRT-13 13 CYCLE 2 DAY 15-21 PD  35.0  NaN 35.0

data frame with label 'Death’. 110 TRT-13 13 CYCLE 2 DAY 15-21 sD 36.0  NaN 36.0

* Returns processed data frame and list of unique
treatments.




° Function:
preprocess_data_df(data1, data2)
* Arguments:
data1: Clinical response dataset (e.g., ADRS)
data2: Subject-level dataset (e.g., ADSL)
[ ]

This function is designed to merge and preprocess
clinical trial datasets (ADRS and ADSL) for swimmer
plot visualization, handling death information and
computing treatment duration.

templ.name

F'C: /Users/jagad/OneDrive/Documents/python/test/{data1}.csv")

'].astype(str)

.unique()

:/Users/jagad/OneDrive/Documents/python/test/{data2}.csv")
p2.name

type(str)
Step 1t )
f = adrs[adrs[

columns_to_keep U "5 ", 'AVISITN', "AVALC', 'ADY", 'TRT@1P','PARAMCD"]
df = df[columns_to |

# Step 11: Add a prefix to
df["TRT@1P'] = 'TRT-' + df["TRT@1P_numeric'].fillna('").astype(str)

df[*DTHDY' ] = df['DTHDY'] - df[ 'max ady’]

ment

unique_records = Y1P_numeric’]].drop_duplicates()
unique_trt = unique_records['TRT@1P'].unique()

return df, list(unique trt)




preprocess_data(datal, data2):

, suffix
, suffix

with tem amedTemporaryFile(delete=

amedTemporaryFile(delete=

vrite(datal.read())

te(data2.read())
templ.flush()
temp2.flush()

adrs, met t.read sas7bdat (templ.name)
df_sub_list

)" ].unique()
print(df_sub_list)
isinstance(df sub list, list)

adsl, meta = pyi t.read_sas7bdat(temp2.name)

df = adrs[adrs[

columns_to_keep = [
df = df[columns_to_kee

new data = (
df . groupby(
.agg (max_ad)

, as_index=|

)

df = pd.merge(df, new_data, on= ", indicator=

adsl_columns = [l D', "DTHDT', ‘DTHDY', 'DTHFL', 'TRT@1P']
adsl = adsl[adsl columns]

adsl[’ adsl["DT

adsl = adsl[adsl[ HFL"

adsl["' :

df = pd.concat([df, adsl], ignore index= )

TRTO1P" ]

Yassssmsmssmnnnnt

Function:
preprocess_data(datal, data2)

Arguments:

data1: Uploaded .sas7bdat file for
response data (e.g., ADRS)

data2: Uploaded .sas7bdat file for
subject-level data (e.g., ADSL)

It filters for key response variables,
merges death information, and
calculates each subject’s treatment
duration (e.g., maximum ADY). It then
prepares the data for visualization by
encoding subject IDs and treatment
groups into numeric formats.

adsl_columns2 = D', 'DTHDY']
adsl2 = adsl[adsl_columns2]
adsl2 = adsl2.rename(celumns={"DTHDY': 'DTHD

df = pd.merge(

df.groupby (

[\-1").str[3].str[2:5]
1, ascending=[ , 1))

al (df[ "usuBJIID']).codes

df = df[df[ "ma> ].notna()]

df['TRT@1P"] = "TRT-' + df['TRTO1P numeric'].fillna('').astype(str)

df['DTHDY'] = df['DTHDY'] - df[ ]

unique_records = df[['TRT@1P', 'TR
unique_trt = unique_records[ TR

' numeric']].drop_duplicates()
P'].unique()

return df, list(unique_trt)
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When files are uploaded through a web
application like Streamlit, they are initially
stored as in-memory, file-like objects.

the "pyreadstat.read_sas7bdat()" function
requires a direct file path, not an in-
memory object.

The "tempfile’ module addresses this by
creating actual temporary files on disk,
typically with a “.sas7bdat’ extension.

It writes the uploaded in-memory file data
(e.g., datal’, ‘data2’) into these newly
created temporary files.

¢ Crucially, it provides the file paths (e.g.,
‘temp1.name’, ‘temp2.name’), which are
then used by "pyreadstat’.

* It keeps the file after closing, so pyreadstat
can read it using its filename.

¢ This persistence prevents immediate
deletion, which would otherwise occur,
making the file unavailable for reading.

Step What happens
Upload data1 Stored in memory
temp1.write(data1.read()) Saves to disk as temp file

pyreadstat.read_sas7bdat(temp1.name) Reads from that saved file



Function:

plot_avalc_symbols(data, selected_trt,
selected_avalc)

Arguments:

data: data frame containing preprocessed
clinical trial data.

selected_trt: List of the treatment group
selected by the user

selected_avalc: List of response values to
select for plotting as markers

It generates dynamic swimmer plots to
visualize patient treatment duration, response,
and off-treatment periods in oncology data.

plot_avalc_symbols(data, selected trt, selected avalc):

1
¥

avalc_colors

plt.figure(figsize=(10, 20))

data = data[data[ 'TRT@1P'].isin(selected trt)]

unique_treatments = data[ TRT@1P'].unique()

color_palette = plt.cm.Pastell.colors
num_colors = len(color palette)

treatment_colors = {
treatment: color palette[i % num colors]
for i, treatment in enumerate(unique_treatments)

1
¥

data[ 'color'] = data['TRTe1p' ].map(treatment_colors)

xupper = max(data[ 'max_ady'].max(), data[ 'DTHDY2'].max(skipna=

num_subjects = data[ 'USUBJIID'].nunique()
height = max(5, num subjects * @.5)

)




p@e matplotlib module

® matplotlib.pyplot (as plt): Used to
generate static, interactive, and animated
plots.

¢  st.pyplot(plt.gcf()): This is essential for
integrating your matplotlib plot into a
Streamlit application. This displays the
current matplotlib figure ("plt.gcf()’) in a
Streamlit app.

* plt.show(): This function is used in Jupyter
notebook or script, to display a plot.

legend_elements2.append(
)
plt.yticks(data[ 'USUBITD_numeric'], data['USUBIID'])

plt.xlabel('Da eatment’)
plt.ylabel(

plt.margins(x=0, y=0.01)

ax plt.gca()

legendir= ax.legend(handles=legend_elements1, title="Res
ax.legend(handles=1egend_elements2, title='Treatments", lo

ax.add_artist(legend1)

ax.spines[’ .set visible( )
ax.spines[’ 'T.set visible( )
plt.xlim(@, xupper+100)

st.pyplot(plt.gcf())



p@e Introduction to Streamlit

Streamlit is a powerful Python library designed for building interactive web
applications with ease.

It offers similar functionality to R Shiny, enabling rapid development of data
applications.

Leverages a wide variety of existing Python packages and libraries.

Allows you to publish web applications without the need to deploy a separate web
server,

Utilize Streamlit Cloud (https://streamlit.io/cloud) for convenient deployment and
hosting.
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° Install Python on your PC Function Purpose
st.sidebar.radio() Radio button to choose data source

° Run following pip command  st.sidebar.markdown() Sidebar text for headers/spacing

° pip install streamlit st.sidebar.file_uploader() Upload files via sidebar

st.sidebar.selectbox() Dropdown to select pre-loaded files
st.markdown() Display markdown in main app
st.sidebar.multiselect() Select multiple options (e.g., treatment arms)
st.spinner() Show loading spinner
st.warning() Show warning message
st.container() Group layout elements
st.info() Show info message

st.pyplot() Show matplotlib plot




shuse  Building the Web Application - Widgets

jdata_source = st.sidebar.radio("Select Data Source", ["Pre-loaded CSVs", "Upload CSVS"])I

— ——— — — —————
R R R R R R N R R R R R R R R \ Select Data Source

1 © Pre-loaded csvs
Upload CSVs

R
i
:st.sidebar.markdown("## User Inputs") 1 User Inputs
1
| st.sidebar.markdown("\n") 1 >
\——————————————————————’ Choose afile
Drag and drop files here
Limit 200MB per file
upload = st.sidebar.file_uploader('Choose a file', accept_multiple_files=True) > Browse files
> Responses
st.sidebar.markdown("\n ## Responses™) ”SelectaCS\I File \\
1
: Choose first file 1
1 1
-——-——-——-——-——-——-——-——-——-——-——-——-——-——\ 1 adrs.csv ~ I
‘# Sidebar: Select CSV file 1 I 1
Ist.sidebar.markdown("## Select a CSV File") : I Choose second file :
1 / 1
|se1ected csvl = st.sidebar.selectbox("Choose first file", csv_files, index=0) : V| adslcsv v ’l
@elected csv2 = st.sidebar.selectbox("Choose second file", csv_files, index= 1) J N e



p@e Other Widgets

= - Select Treatment to Display

Iselected_trt = st.sidebar.multiselect("Select Treatment to Display", options=unique_trt, default=unique_trt)

1

TRT-2 x § TRT3 x
# Filter the data based on selected treatments o v

df2 = processed_df[processed df[ 'TRTO1P'].isin(selected_trt)] TRT4 x § TRT-5 x
TRT-6 x

Select Responses to Highlight

CD LD ER

/'mm

# Recompute USUBJID_numeric dynamically based on the filtered data
df2['USUBIID numeric'] = pd.Categorical(df2[ 'USUBIID']).codes

o v

# Pass the updated DataFrame to the plot functions
selected trt = df2[ R0 l.urique()

I selected_avalc = st.sidebar.multiselect("Select Responses to Highlight", options=['CR', 'PR', 'SD', 'PD', 'Death'], default=[]) 1

N o o o e o S -



p@e Other Widgets

if selected_avalc: Swimmer Plot for Treatment Exposure and Objective Response
Wlt h St .S pl nner ( Ge nera tl n g p 1Ot W lth Sym bO 1 S ) : No Response values selected. Plotting without symbols.
plot_avalc_symbols(df2, selected_trt, selected avalc) . ESQ\ \\: Teatments
ES] Off Treatment
else:
e
v st.warning("No Response values selected. Plotting without symbols.") 1 ‘ E§\ \§§
with st.spinner("Generating plot..."): £a E§N \§§
&
plot_(df2,selected_trt) ’ EQ\

0 100 200 300 400 500 600

Days of Treatment



p@e Steps to Deploy the App

&3 ] —
Create accounts- Create a Streamlit web Deploy web application
Streamlit cloud & application program on program on your

GitHub your GitHub repository GitHub repository



p@e Steps to Deploy the App

Workspaces v Myapps Explore. Discuss 71 Create app

Workspaces £~ Myapps  Explore  Discuss Createapp

Your apps

1 1 —

You must be connected to Githab to deploy an app.

Create your first app now

jogadishkatam ~ Myapps  Myprofile  Explore  Discuss 7

€ Back
jogadishkatam ~  Myapps  Mypeofle  Bxploe  Discuss 2 Deploy an app

Repository Paste GitHub URL

jagadishkatam/PYswimmer

€ Back Branch

What would you like to do? -

Main file path
9] @ e
1S shiny.py
2 Deploy a public app from GitHub Deploy a public app from a template Deploy a private appin Snowflake 3
AppURL foptional)
My code is ready on a GitHub repo, and I'want to see what i 1 i grad
itis totally awesome. concoctions you have for me. apps, with the security of Snowflake. swimmerplot streamiit.app
Deplay now Check out templates Starttrial » Domain is available

Advanced settings
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*  Streamlit is a powerful Python library for creating interactive web applications.

* Unlike R Shiny, Streamlit integrates user interface definition and data processing
within the same codebase.

* Streamlit web applications can be published in just three easy steps.

° When parameters are modified using widgets, the application automatically re-runs
and regenerates the output.

* The Streamlit application provides a flexible and interactive way to visualize oncology
response data, aiding in clinical trial analysis.
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