CASAS: Cancer Survival Analysis Suite Tutorial
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l. CASAS TUTORIAL
TAB 1. STANDARD SURVIVAL ANALYSIS

KM Analysis
St & Wariable 57 brlerest wa Comin Grip

Input your file

Select an example ds or upload your own with
'Load my own'

Example ds Fils -

& Download Example data

KM Analysis
Select a Variable of Interest as Cehort Group

log2_Genel_Plusi -

The variable of interest is categorical or
continuous

Continuous “arisble -

Choose Cutoff Point for Continuous Variable:
Optimal Cutoff

# 25th Percentile
S50th Percentile
T5th Percentile

Select a Time Variable to Visualize KM Plot

OS_SURTIME A

Select a Censoring Variable to Visualize KM Plot

0S5 _CEMSOR v

Time Unit:

® “fears
Months
Days

Rizk Table:

® Yes
No

[

Step 1:
Select the example dataset or upload your own.

To view example data and format, use download button to view
.csv file.

Step 2:

The variables from the input file will be available as drop down
for selection.

Choose variable of interest to divide the cohort. If continuous, a
new set of parameters appear to dichotomize the continuous
variable. The user can select an optimal cut-off based on the
data, or either subset it by 25" or 50" or 75 percentile. Any
sample with values above 25 percentile will be considered as
“High” and remaining “Low”. Similarly for the other groupings.

If this variable is categorical, change drop down to categorical
and the cutoff choice will disappear.

Also, choose appropriate variable for survival time, censor status
(0- Censor, 1- Event) variables from your uploaded dataset to
carry out Kaplan Meir analysis. User can also select the
appropriate time unit (Years, Months or Days). Years being the
default here.

Step 3:

User can opt to display the number at risk table under the KM
curve in each categorical group.




Univariate Association Analysis
Selecta Time Variable for Survival Analysis

O5_SURTIME -

Select a Cengoring Variable for Survival Analysis

O5_CENSOR -

Select multiple Variables to Generate Univariate
Survival Association Table

log2 Genel_Plus1 Group
Test for Proportional Hazards Assumption:

Yes
® No

Downloads

Type the file name you would like to save as

sunivaltable '

& Download Survival Report

Univariate Survival Association Analysis for Multiple Selected Variables
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Step 4:

Choose appropriate survival time, censor
status (0- Censor, 1- Event) variables from
your uploaded dataset for conducting the
Univariate analysis.

Enter variable(s) to generate the univariate
analysis table to test association between
variable and survival using the Cox PH
Model.

User can also test for PH assumption. An
additional column will be added with the PH
assumption p-value.

Step 6:

User can download the results from the
univariate analysis association for the
variable(s) of his/her interest.

Similar, download is available on the KM
Analvsis and Plot tab.

Univariate Survival
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i Association analysis table is

_ displayed for the single or

Read Me KM Analysis and Plot Univariate Survival Associstion (Cox Model)

To Visualize the Kaplan Meier Plot:
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log2_Genel _Plus1

multiple variables selected
by the user. For example,
here categorical variable
Group and dichotomized
continuous variable (based
on 25™ percentile cut
point) are being tested.

KM plot stratified by the
continuous variable
log2_Genel Plusl. An at
risk table is displayed under
the KM plot. The time unit
is years but can be changed
using the options
mentioned previously.




TAB 2. COMPETING RISK SURVIVAL ANALYSIS

Input your file

Selet an exsmple da or uplosd your cwn with

NOTES: In this tab, you are sbie to carry oot § comgting fisk vervival snalyais. The method is based on Fine and Gray's Model. i the kit side panel, you hive the opeons to piced dits: seiect variables for uaivariate survival association sashysis with Fine and Gray model; meanwhile, wlect

Load my owe e vanatiles for Cumusative icidence funclion analyis; downlad the output 1abd and piot accordingly,

Sberer % e

ate & CIF phot and tibls, choose

CIF Analysis DATA FORMAT

Satwet 2 Virusbie of Intermat an Cohort Grosp

The varisbie of intevest is categonical or
continuous

Seiect a Censenng Varatle o Viaudize CIf Pt

imput Time Points:

Tiome Bainla inpst

Input your file

Select an example ds or upload your own with
'Load my own'

Example ds File -

& Download Example data

CIF Analysis

Select a Variable of Interest as Cohort Group
Source -

The variable of interest is categorical or

continuous

Categorical \Variable -

Select a Time Variable to Visualize CIF Plot

ftime -

Select a Censoring Variable to Visualize CIF Plot

Status -

Input Time Points:
fes

® No

Time Points Input

0,10, 20, 30

Time Unit:
‘fears

& Months
Days

Event Code:

§ 1

[SEE]

Censor Code:
1

[SEE]
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Step 1:
Select the example dataset or upload your own.

To view example data and format, use download button to view
.csv file.

Step 2:

The variables from the input file will be available as drop down
for selection.

Choose variable of interest to divide the cohort. If this variable is
categorical, leave next drop down unchanged. If continuous, a
new set of parameters will appear to dichotomize the continuous
variable. The user can select an optimal cut-off based on the
data, or either subset it by 25" or 50" or 75" percentile. Any
sample with values above 25" percentile will be considered as
“High” and remaining “Low”. Similarly for the other groupings.

The variable of interest is categorical or
continuous

Centinucus Variable -
Choose Cutoff Point for Continuous
Variable:

Optimal Cutoff
® 25th Percentile

50th Percentile
T5th Percentile

Choose appropriate survival time, censor status (0/1/2) variables
from your uploaded dataset. For competing risk analysis, the user
needs to select the code for the event and the censor. The
third/last code would be the competing risk. User can also select
the appropriate time unit (Years, Months or Days). Months being
the default.




Univariate Association Analysis

Select a Time Variable for Competing Risk
Survival Analysis

ftime hdl

Select a Censoring Variable for Competing Risk
Survival Analysis

Step 4:

Choose the time points at which CIF
Estimate is to be reported. User can input
time points of their choice or use the
predefined time points at 0, 10, 20, 30 days.

Select multiple Variables to Generate Univariate
Survival Association Table

Sex D Phase

Status -

Event Code:

(=T I

Censor Code:
1
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Step 5:

Choose appropriate survival time, censor
status (0- Censor, 1- Event, 2- Competing
Risk) variables from your uploaded dataset
to carry out CIF analysis. The user can select
different status codes based on their data.

Enter variable(s) to generate the univariate
analysis table to test association between
variable and survival using the Fine and
Grey Model.

Downloads

Type the file name you would like to save as

crriable

& Download Competing Risk Report

Step 6:

User can download the results from the
univariate analysis association for the
variable(s) of his/her interest.

Type the file name you would like to save as

& Downlead CIF Plot

Step 7:

User can download the CIF plot stratified by
the categorical variable by event and
competing risk. Gray’s p-value is reported.

Type the file name you would like to save as

ciftable
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& Download CIF Report

Step 8:

User can download the CIF result table for
the time points of interest based on the
strata.

Univariate Competing Risk Survival Association Analysis for Multiple Selected Variables

Show (10 v | enries

Variable Lewl N Hazard Ratio (95% CI} Type 3 Povalue

Univariate Survival
. Association analysis table
s is displayed for the single
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or multiple variables
selected by the user. For
example, here
association of Sex,

00907

Disease type and Phase
of the disease are being
tested.




To Visualize the Cumulative Incidence Function Plot:

CIF plot stratified by the

1= ) ) categorical variable
source and further by
the event and the
]
Show 100 + | untries - Seasch: | .
S Tork Bl CF Esion GG CIF estimate table at

10, 20, 30 days (Time
points) chosen by the
user.




TAB 3. LANKMARK SURVIVAL ANALYSIS

CASAS: Cancer Survival Analysis Suite  Standard Survival Analysis  Competing Fi Landmark Survival Analysis  Qulntile Sunvival Analysis  Opfimal Gutoff Point Grid for Summarized Significance  Tutorial  About Us ~

3 ResdMe  Landmark Survival Plot
Input your file

Select an example ds or upload your own with NOTE?: In this tab, you are able to carry out landmark survival analysis. On the left side panel, you have the options to upload data; select variables for landmark analysis; you also need to specify the value for landmark analysis; download the output plot accordingly.
*Load my own'
Example ds File -
NOTE2: The analysis is based on the function from R package 'dynpred o generate the landmark dataset.
& Download Example data

NOTE3: You also need to specify the time unit corresponding to the data in order for the plot to display corectly. You can choose 1o get KM curves or CIF curves per research inferest.

KM Analysis
Select a Variable of Interest as Cohort Group DATA FORMAT
trans_use -
& ixtor xdsx or csv fle. The first row 5 file have information about the variables
The variable of interest is categorical or le, described in the format below.
continuous atus ‘status’ (column 2) followed by the other variables of interest

Categorical Variable -
‘dead

Selecta Time Variable to Visualize Landmark Plot
sunv -
Selecta Censoring Variable to Visualize landmark

Plat
dzad -

Selecta Time Dependent Variable to Visualize
landmark Plot

wiime -

Step 1:

Input Time Point for Landmark Analysis

200

Select the example dataset or upload your own.
Input your s , To view example data and format, use download button to view .csv file.
Select an example ds or upload your own with

"Load my own'

Example ds File -

& Download Example data step 2:

The variables from the input file will be available as drop down for

KM Analysis selection.

Select a Variable of Interest as Cohort Group '
_— - Choose variable of interest to divide the cohort. If this variable is
comtros o esegeneater categorical, leave next drop down unchanged. If continuous, a new set of
CEsaeea vananie T parameters will appear to dichotomize the continuous variable. The user
can select an optimal cut-off based on the data, or either subset it by 25t
o _ or 50t or 75 percentile. Any sample with values above 25" percentile will
Brot e vareble o Visuslie fandmerk be considered as “High” and remaining “Low”. Similarly for the other
- . groupings.

Select a Time Variable to Visualize Landmark Plot

SUn -

Select a Time Dependent Variable to Visualize
landmark Plot

For Landmark analysis, additionally user needs to input the time point for
landmark analysis and choose the time dependent variable. This should be

wiime -

Input Time Peoint for Landmark Analysis

200 in the same time unit as the survival time. Survival time unit also needs to
Time Unit: be specified. By default, it is days.
o e Step 3:
KM or CIF:

D e (——— | Choose to display either a KM curve or a CIF curve for the landmark

Hek T analysis. If user selects a KM curve option, a combined KM curve for overall
No survival until the landmark time followed by a landmark KM curve is

generated with their respective p-values.
Downloads

Type the file name you would like to save as

landmarkplot Step 4.

& Download Landmark Plot

User can download the Landmark plot stratified by the categorical variable.
Log rank p-values are also reported.




Read Ms Landmark Survival Plot

To Visualize the Landmark Survival Plot:
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To Visualize the Landmark Survival Plot:

m

A landmark analysis KM
plot stratified by the
time dependent
categorical variable
‘trans_use’. Left side
shows the overall
survival curve and the
right side represents the
landmark survival plot.

User can optionally
have the numbers of risk
table under the plot.

Log-rank p-vales: O : Log-rank p-vales: 0.5752
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Alternatively, a
landmark analysis CIF
plot stratified by the
categorical variable.

KM or CIF:
kI
= CIF

Left side shows the
overall survival curve
and the right side

survival plot.

represents the landmark




TAB 4. QUANTILE SURVIVAL ANALYSIS

Input your file
nampde s o wpdoad your e with

flcant in Enat quastse.

daawninad the ouipuT table a3 plot cearsingly.

NEITES: Cnen you click M Sun & Ganeeatn 3 sndem numter but

Quantile Survival Analysis
Seseet Vartable of Inteves]
DATA FORMAT

Input your file
Select an example ds or upload your own with ‘Load
my cwn'

Example ds File -

& Download Example data

Quantile Survival Analysis

Select Variable of Interest

Group -

The variable of interest is categorical or continuous

Categorical “anable -

Select a Time Variable for Quantile Analysis

05_SURTIME v

Selecta Censoring Variable for Quantile Analysis

05 _CENSOR v

Time Unit:
® Years
Months

Days
Run & generate rmandom numbers

Hit Run & Generate mndom number button above
EACH time to display output on main panel.

MOITES: 0 Hhe 1eft wide pansd you Nave e ontions 1 upkad dats; ket 3 conbinueus varstie of

i You ean Ean ehnck e oul
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Step 1:
Select the example dataset or upload your own.

To view example data and format, use download button to
view .csv file.

Step 2:

The variables from the input file will be available as drop down
for selection.

Choose variable of interest to divide the cohort. If this variable is
categorical, leave next drop down unchanged. If continuous, a
new set of parameters will appear to dichotomize the
continuous variable. The user can select an optimal cut-off
based on the data, or either subset it by 25" or 50" or 75
percentile. Any sample with values above 25% percentile will be
considered as “High” and remaining “Low”. Similarly for the
other groupings.

Choose appropriate survival time, censor status (0/1) variables
from your uploaded dataset. User can also select the
appropriate time unit (Years, Months or Days). Years being the
default.

Step 3:

In order to run the analysis, user needs to hit ‘Run & generate a
random number’ each time they select a new variable of
interest.




Downloads Step 4:

User can download the Quantile Survival
plot. This includes the overall KM analysis
plot and the plot of mean survival
differences between the two groups for
each quantile.

Type the file name you would like to save as

OAplot

£ Download Quantile Survival Plot

Step 5:
Type the file name you would like to save as _
User can download the Forest plot

summary. This includes the overall KM
analysis plot and the plot of mean survival
differences between the two groups for
each quantile.

forestplot

& Download Forest Plot

Type the file name you would like to save as
Step 6:
Data for grid

If a user is interested in multiple genes

& Download grid Data (variables) in the same dataset or multiple
datasets (for example, numerous cancer
types), they can download the table of
mean difference estimates for a
comparative grid in tab 6.

Left to Right: Quantile Survival
analysis plots stratified by the
dichotomous groups, survival
time difference with 95% ClI
between two dichotomized
groups at 10 quantiles as Q1 to
Q10 (defined as 10 percentile
to 100 percentile by 10

MOTED T prmerate 2 susmmsned Grt i you
anatie 45 phasrate 8 GIvl in e tab: G Fod w

Quantile Survival Analysis Plots Forest Plot for Survival Time Difference
percentile at mean survival
o] il » : time among all patients) based
\\"L*‘ X . P . - on method developed by
1 R e Huang (2010 &2016). The third
{1 — { ) /’\/— ) plot is the summary using
Pl = . forest plot for the survival time
5 : : difference at 10 quantiles. The
: i P tT - ' overall in forest plot
RS TEREREIEY corresponds to the

transformed HR and 95% Cl for
overall survival (log(1/HR)). The
transformed HR will be
interpret as if 0 is included
then it is not significant.




Univariate Cox Survival Analysis Table

Show 10 % | entries

Data for Forest Plot

Univariate Survival
Association analysis table is
displayed for the variable of
interest.

Quantile wise mean survival
time estimates with 95% ClI
limits with significance. This
is useful for combining data
from different cancer types
or different variables
(genes) in the same dataset.




TAB 5. OPTIMAL CUT-OFF FINDER

CASAS: Cancer Survival Analysis Suite Standard Survival Analysis Competing Risk Survival Analysis Landmark Survival Analysis Quaniile Survival Anales Optimal Cutoff Point Findg Grid for Summarized Significance Tutorial About Us ~

ReadMe | Optimal Cutpoint Findsr Output)

Input your file
Select an example ds or upload your own with NOTEA: In this tab, you are able to search for optimal cutpoint for a continuous variable of interest. The method is based on Contal and O'Quigley {1999) and has also been implemented in SAS by Mandrekar et al. (2003).
*Load my own'
Example ds File -
NOTEZ: In the output, a martingale residual plot is included. In the following table, you can find the cutpoint value of the variable and corresponding percentile.
& Download Example data

DATA FORMAT

Choose Variable
1. Data sheuld be input as a b or xsx or .csv file. The first row of the data file have infermation about the variables.

Select a Continuous Variable of Interest 2. The remaining lines contain measurements on line per each subjectisampls, described in the farmat below.
3. The first column of the file containg sample id, the second column includes the survival status "os_censor’ (column 2), survival ime "os_time’ (column 3) followed by the other variables of interest.

log2_Gene1_Plus1 - N i N
&) Column_1. This should contain the Survival status, input as D for ‘censored’ vs 1 for 'dead’.
b) Column_2. This should contain the survival time, for the user's reference.
Select a Time Variable ¢) Remaining Columns. These columns should contsin information with variables of interest, such as age, race. gender and patient id kept as reference
OS5_SURTIME -

Select a Censoring Variable

OS_CENSOR -

Downloads

Type the file name you would like to save as

WRplot

& Download Martingale Residual Plot

Step 1:

Input your file Select the example dataset or upload your own.
Select an example ds or upload your own with
"Load my own'

To view example data and format, use download
button to view .csv file.

Example ds File -

& Download Example data

Step 2:

EEEEDVEERD The variables from the input file will be available as

| |

Select a Conti Variable of Int: it .
o2 oot Froe: . drop down for selection.

Select a Time Varlable Choose appropriate continuous variable (eg. gene
OS5_SURTIME -

expression) for which you wish to determine optimal
cut — point based on Contal and O'Quigley (1999). Also

Select a Censoring Variable

03 CENSOR -
select the appropriate time and the censor variable.
Downloads
Type the file name you would like to save as Step 3:

MRplot
_ User can download the Martingale residual plot.
< Download Martingsle Residual Plot

artingaie Bessusl ot

Martingale residual plot
along with cut point value of
the variable and
corresponding percentile.

Untages Resideah

Optimal Cut Point Qutput




TAB 6. GRID FOR SUMMARIZED SIGNIFICANCE

CASAS Cancer Survival Analysis

Input your file

Seiecl an exampie ds of upload your own wilkh
‘Luad my ewn'

NOTEA: I this raby, you are able to generate a goid if you Rave muliple caneer or greups of Interest o mn maltiple quantile survival anatysis sepaenresy.

NOTEZ: On the left side panel, you have the uplons (o upload data; select the reference hevel cunespunding (o the iefermce level chosen in guantile survival analysis; downlvad the vulpul plot accoerdingly,

ROTES: T generate D inpul dals, you can tefer o the “Guantie Survival Analysis Lab for more miormation,

Choose Reterence Level: CATA EORMAT

# Noi Lew
Low

Downloads

Type the file name you would ke to save 03

& Downkoss Grid Pt

Input your file

Select an example ds or upload your own with
'Load my own'

Example ds File -

& Download Example data

Choose Reference Level:

Downloads

Type the file name you would like to save as

Grid

& Download Grid Plot

ReadMe | Summarized Significance Grid

Summarized Significance conclusion over all cancer types

Cobr kzy
o Nowsigamca

B Loy Expression Beser Sundesl
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Overall
Povertle @ # 8 £ 3 8 B ¥ 8 8 £ 8 £ 8 8 8 8 & 8 8

Step 1:

Select the example dataset or upload your
own.

To view example data and format, use
download button to view .csv file. This tab
can combined results from various cancers
of genes in the same cancer types.

Step 2:

Based on all the combined data, select the
reference level. All data should have the
same reference.

& Mot Low
Low

Step 3:

User can download the comparison grid to
access the different cancers or genes within
the same cancer type.

in each case provided in the example
data.

Comparison grid for various cancer types
along with the percentiles used as cut-off




Il. ~ TROUBLESHOOTING GUIDE

e Error: An error has occurred. Check your logs or contact the app author for clarification.

This error is likely when:

User has selected a categorical variable where a continuous variable was required

User has selected a continuous variable where a categorical variable was required

The appropriate time variable in the data was not selected

The appropriate censor variable in the data was not selected

When changing/ entering new time points for CIF analysis, a “, “ a space was not entered after the
comma

In appropriate symbols are present in the data such as: ./#@!S%"&*;:,

Censor variable has missing values or in appropriate symbols

0 For landmark analysis, the time point is not within the range of the survival time variable.

©O 0O o0 O0Oo

o O

¢ Images are not updating
0 For Quantile analysis, make sure to hit the “Run and generate Random numbers” button each time you
choose a new variable.

e Images are not displaying
0 User chose the variable of interest that was continuous but forgot to update the dropdown under
from categorical to continuous.
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