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Disclaimer

The content in this presentation is for informational purposes only, and should
not be relied upon in making purchasing decisions. Product capabilities,
timeframes and features are subject to change and should not be viewed as eCS
commitments. Any references to the development, release, and timing of any

features or functionality remains at the sole discretion of eClinical Solutions, LLC
(eCS).

COMPANY CONFIDENTIAL G eClinica

lllllllll



L — .

Introduction & Definitions

* Risk Based Monitoring (RBM)?!

The proactive method of clinical trial monitoring called risk-based monitoring (RBM) is an
adaptive approach that directs monitoring focus and activities to the evolving areas of
greatest need which have the most potential to impact patient safety and data quality.

* Key Risk Indicator (KRI)?2
A metric to quantify risk associated specific to any activity.
* Data Preparation

The process of parsing the data from different sources, normalizing and transforming
into structures required.

* Publishing

Posting the normalized data into charts/graphs and listings, for review and action from
the end user.
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Data Flow

VISUALIZE AND
DATA INGESTION —Ié DATA AGGREGATION —b TAKEACTION
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ol Sad @ - Risk-Based Monitoring
SAS L S— -
Review

Assign Actions

Follow Up
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Data Preparation

Data Ingestion

Collect all the data from different data sources and load it into the database or
file system, for aggregation and normalization.

Complex clinical trials mean more complex data structures. A few common
challenges with Data Ingestion are:

1.

2
3.
4

Access to real time data
Disparate data sources & formats

Unexpected changes in structure and incorrect file transmission

Self Service
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Data Preparation: Data Ingestion

1. Access to real time data: Integrate using web service call with EDC / Mobile
data

Edit Data Source - eCS-ONCODEMO Biostats Gateway

Data Source Type:

Rave Biostats Gateway v

Amazon S3

Amazon S3 Outbound
FTP

FTP Outbound vewebservices
Medrio Web Service Password:

Merge eClinicalOS Web Services | | | ceeecccess

Rave Biostats Gateway Environment:

Rave ODM Adaptor DEMO

Rave Web Services

| Save as Template | | Cancel |

7 COMPANY CONFIDENTIAL G eCIinic_aI
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Data Preparation: Data Ingestion

2. Disparate Data Sources & Formats: Build connectors and flexibility to
consume different data sources.

— Delimited Files
— SAS datasets (sas7bdat, xpt)
— Excel

— xml

8 COMPANY CONFIDENTIAL e 6C|If!||qa
oooooo



L —

Data Preparation: Data Ingestion

3. Unexpected changes in structure and incorrect file transmission: Reconcile
with the previously processed files for metadata

Status: Complete Created By: admin Created Date: 21 Aug 2017 14:03:30 Files in eDrive
4. Domain Row Count Variable Count Discrepancy Status
B LB 185,680 31 Integrated

[LBORRESU] - Field: Source=LBORRESU, Destination:** Missing **
[LBSTNRLO] - Field: Source=LBSTNRLQO, Destination:** Missing **
[LBSTNRHI] - Field: Source=LBSTNRHI, Destination:** Missing **
[LBSTNRC] - Field: Source=LBSTNRC, Destination:** Missing **
[LBSTAT] - Field: Source=LBSTAT, Destination:** Missing **
[LBENAM] - Field: Source=LBNAM, Destination:** Missing **
[LBSPCCND] - Field: Source=LBSPCCND, Destination:** Missing **
[LBMETHOD] - Field: Source=LBMETHOD, Destination:** Missing **
[LBBLFL] - Field: Source=LBBLFL, Destination:** Missing **
[EPOCH] - Field: Source=EPOCH, Destination:** Missing **

¥ File: Ib.sas7bdat
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Data Preparation: Data Ingestion

4. Self Service

Imports

4 Name

eCS-ONCODEMO Rave Biostats Import
[J eCS-ONCODEMO Rave ODM Import
[ Import FTP SDTM Datasets

[J Lab Vendor File

[ Outstanding

Source
eCS-ONCODEMO Biostats Gateway
eCS-ONCODEMO Rave ODM Adapter
FTP SDTM Datasets
Lab Vendor File
Qutstanding

Active Import for eCS-ONCODEMO Rave Biostats Import

Status: Ready To Integrate
4 Domain

® AE

@ AEYN

® B2MIG

® B2MIG_C

10

Created By: sgudapati
Row Count
998
43
42

0

Type

4 Manual File Import ” » Run || (%) Schedule “ /' Edit H B Delete ” New H B New From Template | *

Data Store

Rave Biostats Gateway Clinical

Rave ODM Adaptor ODM_Stage

FTP
FTP
File

Variable Count

116

3

77

53

Reporting
Clinical

Clinical

Last Run

15 Feb 2019 10:11:00 sgudapati

25 Apr 2018 15:55:19 admin

31Jul 2018 14:13:24 SGUDAPATI
31Jul 2018 13:53:59 SGUDAPATI
07 Aug 2018 13:51:09 NMUPPIRALA

Created Date: 15 Feb 2019 10:11:00

Discrepancy

COMPANY CONFIDENTIAL

| Import?

<

<

LY

LY

Last Run Status Last Modified
Ready To Integrate 30 Jul 2018 14:45:06 skakulavarapu

Complete 05 Feb 2018 11:47:13 skakulavarapu
Complete 31 Jul 2018 14:13:01 sgudapati

Complete 06 Feb 2018 10:28:07 skakulavarapu
Complete 07 Aug 2018 13:50:53 NMUPPIRALA

[ ! Integrate ” @ Delete |

Status
OK
OK
OK

OK
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Data Preparation: Data Ingestion

Example:

* To identify the sites that have patients who are behind on ePRO completion
for more than two assessment periods.

Data Sources Integrated:
a. Rave clinical data through web service
b. ePRO data through SFTP

c. Static file from user
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Data Preparation: Aggregation

Data Aggregation

The step to summarize and process data through any statistical or algorithmic
approaches can be done using any robust ETL tool. Here are a few common
challenges and the processes that worked for different implementations.

1.  Modularization: Break down the code into reusable components to gain
efficiencies
* Quality
* Development time

* Maintenance

12 COMPANY CONFIDENTIAL e eCIinicaI
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Data Preparation: Aggregation

Example:
Rave Clinical
0DM Operational
Standardize for
| e
Study X' Scoring |
Visualize
Query Aging B 6
WEIghted Risk-Based Monitoring
average _
Review
Standardize for
Study Y Scoring — Assign Actions
Other Functions ¢
. A ollow Up
KRI_HighLabVariance
KRI_DataEntry
Trail Master Clinical Exp KRI_RatebySubject
KRI_Zscore
Query Management Reports KRI_LowVariablility...
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Data Preparation: Aggregation

2. Automation & Self Service: Every data integration should be tightly
integrated with transformation to keep output as up to date as source.

— Nightly batch refresh

— On-demand self service

14 COMPANY CONFIDENTIAL e eCllnlcaI
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Publishing & User Action

Publishing

The interactive presentation of data in charts, graphs, and listings. Irrespective
of the methods used for risk calculation, here are few key practices that help

adoption:

* Simple and intuitive

* Visualization using a unified data model
* |Interactive

* User connection with data

15 COMPANY CONFIDENTIAL e eCllnlcaI
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Publishing & User Action

Risk Overview » Refresh Scores Choose Run | 10 Jan 2019 17:03:56 -
Risk Level Site Summary E m G E] Total Sites: 17 Total Actions: 39 £\ 14 Past Due Actions
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Publishing & User Action

Site level detail

1 - Toronto General Hospital
v Site Score: 0.88 8 Indicators
Indicator Score
Blood Pressure 2.00
Drug Related Blood Pressure Events 2.00
Renal Safety Data 0.00
Treatment Emergent Adverse Events 0.00
Hemoconcentration data (indirect method) 2.00
Plasma Volume Results (direct method) 1.00
Enroliment of diabetic patients 0.00
Missing data per visit per patient diary 1.00

Solutions
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Publishing & User Action

Unified data model — Lab Visualization

Study Subject Category for Lab Test Test nxULN Range Vendor Name
e =
N Lab Results Over Time : Alkaline Phosphatase
% DMSite "
623 R 2.660.00
1,560.60
>
. g
w e S 186080
8 2
g 2
] L] Y &
)
T g ; [ ] ‘ 'y e 560.69
[ ]
° © o © [ ]
) 0.66
B o ) S 5
F) oo e & & &
R > o
e S Q
o &
589 v
50 166 266 300 356 488
AvgLabResult VisitName ¥ . Subject ¥
Unique Subject Date/Time of Study Day of Lab Test Short Lab Test Visit Visit Resultin Standard Standard Toxicity Lower Limit- Upper Limit- Change from % Change from Change from % Change fror
Identifier Q Specimen Collection Q Specimen Collection Q Name Q Name Q Name Q Number Q Standard Units Q Units Q Grade Q Std Units Q $Std Units Q Baseline Q Baseline Q Previous Visit Q Previous Visit
a
clintek-885-8253-1002 2016-97-20T14:15 -5 ALP Alkaline SCREENING 1 317 UL o 48 150 o o o
Phosphatase
clintek-885-8253-1002 2016-87-25T08:53 1 ALP Alkaline CYCLEIDAY1 101 uiL o 48 150 - - -
Phosphatase
clintek-805-9253-1002 2016-08-01T09:17 8 ALP Alkaline CYCLE1DAY8 108 UL 48 150 79 2219 79.690 2219
Phosphatase
clintek-885-8253-1002 2016-08-88T10:47 15 ALP Alkaline CYCLE1DAY15 115 UL = 48 150 115 323 36.000 828
Phosphatase
clintek-885-8253-1002 2016-08-22T89:56 29 ALP Alkaline CYCLE2DAY1 201 UL = 48 150 1444 485.62 1329.000 28217
Phosphatase
clintek-885-8253-1002 2016-09-26767:13 64 ALP Alkaline ENDOFSTUDY 9601 UL 48 150 -18 -5.86 -1462.000 -81.22
Phosphatase
clintek-885-8253-1003 2016-97-19T11:36 -8 ALP Alkaline SCREENING 1 UL E 48 150 = = =
Phosphatase
clintek-885-8253-1003 2016-97-27T08:19 1 ALP Alkaline CYCLEIDAY1 101 116 u/L o 48 150 - - -
Phosphatase
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Publishing & User Action

Unified data model — Lab Visualization

Study Subject Category for Lab Test Test nxULN Range Vendor Name
<)
5 Lab Results Over Time : Alkaline Phosphatase
2% DM.Site i
253 . 1.800.69
[ ]
_ 2 8217 281
15k !
» 120086
2
w 1k o %
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) . 8
[ ]
. » ® o ¢ o ® 6209 666
° . O ©
5 o ) o S
] e o N \@0‘ &
021 Roadte
B S
v
56 186 150 28 388 358 488 VisitName ~ . Subject ~
AvglabResult
Unique Subject Date/Time of Study Day of Lab Test Short Lab Test Visit Visit Resultin Standard Standard Toxicity Lower Limit- Upper Limit- Change from % Change from Change from % Change fror
Identifier Q Specimen Collection Q Specimen Collection Q Name Q Name Q Name Q Number Q Standard Units Q Units Q Grade Q Std Units Q Std Units Q Baseline Q Baseline Q Previous Visit Q Previous Visit
a
clintek-885-8217-1601 2015-93-31T13:56 -15 ALP Alkaline SCREENING 1 UL = 38 126 = = = =
Phosphatase
clintek-885-8217-1801 2015-04-08T11:12 7 ALP Alkaline SCREENING 1 UL = 38 126 = = = =
Phosphatase
clintek-885-8217-1801 2015-94-15T11:57 1 ALP Alkaline CYCLE1DAY1 101 u/L = 38 126 = = = =
Phosphatase
clintek-805-9217-1001 2915-84-23769:54 9 ALP Alkaline CYCLE1DAY9 109 u/L = 38 126 -30 -5.64 -30.008 -5.64
Phosphatase
clintek-805-9217-1001 2015-04-29T87:52 15 ALP Alkaline CYCLE1DAY15 115 UL = 38 126 -14 -263 16.900 319
Phosphatase
clintek-885-8217-1001 2015-95-13T10:82 29 ALP Alkaline CYCLE2DAY1 201 UL = 38 126 38 714 52.000 10.84
Phosphatase
clintek-885-8217-1801 2015-95-20T67:22 36 ALP Alkaline CYCLE2DAY8 208 UL - 38 126 -122 -22.93 -160.000 -28.87
Phosphatase
clintek-885-8217-1801 2015-05-27T68:30 43 ALP Alkaline CYCLE2DAY15 215 UL = 38 126 -167 -31.39 -45.000 -10.98
Phosphatase
clintek-885-8217-1001 2015-06-10T08:25 57 ALP Alkaline CYCLE3DAY1 301 UL ° 38 126 -192 -36.89 -25.880 -6.85
Phosphatase
. .
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Publishing & User Action

Unified data model — Patient Profile

Ilumlnate @« ~ Data Central Metadata Standards RBM Analytics ~ eDrive eForms Administration ~ gudapati, sreekanth ~ (2]

Profile:  Default v ’ Create Issue ° -
€ Previous Subject: 0021-003 Next=>

Subject: 0021-003

Adverse New Chart

AETOXGR
—— INFLUENZA A

. Grade 1
FEVER || o
Faticue || [l crade 2

rveomacnesemia || Il Grace 3

WEIGHT LOSS e ——————————
LYPHOPENIA H
DIARRHEA 2
INTERMITTEN...
LYMPHOPENIA | —
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SNEEZING 2
HYPOCALCEMIA | | —
ANEMIA . r =
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WORSENING )
THROMBOCYT...
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ELEVATED —
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NAUSEA -2

Labs BILI b
05
0.4
03

0.2

03Jan2016 10Jan2016 17 Jan2016 24Jan2016 31Jan2016 07 Feb2016 14Feb2016 21Feb2016 28Feb2016 06Mar2016 13 Mar2016 20 Mar 2016
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Publishing & User Action

User Actions

Assign for action

Analyze data for additional information

Follow-up action

Snooze a KRI

Acknowledge & suspend
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Questions?

Session ARO5 — Thank You

Contact Details:

@ . .
eeCIlnlcal

Solutions

Sreekanth Gudapati
Director, Technical Services
sgudapati@eclinicalsol.com
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