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Traditional Monitoring Approach

v" On-site monitoring

v Implemented by regular site visits
v Costly - multiple sites

v Negligible effect
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RBM is a Risk-Based Approach

Application of Systematic Quality Risk
Management to Clinical Trials

- ldentification of risks
- Assessment of the risks represented by KRI
- Execution of monitoring and risk-mitigation plan
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Centralized Monitoring is the Key to RBM

v Centralized monitoring is a remote evaluation
carried out by sponsor personnel at a location other
than the sites at which the clinical investigation is
being conducted.

1. Provide many of the capabilities of on-site monitoring as
well as additional capabilities

2. Reduce errors

w

Low cost — minimize the site visits

4. Helps in early identification and mitigation of data quality
risk/lissue(s)
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Guidelines on RBM

‘ The regulatory environment is changing

EUROPEAN MEDICINES AGENCY ICH Guideline for GCP E6(R2)
SCIENCE MEDICINES HEALTH

Reflection paper on risk based quality Revision of the 1996 GCP Scheduled for Approval in
management in clinical trials NOV16

“... Any analysis of trends should be done in Introduces 3 new significant additions
relation to the overall impact on the scientific

merits and usability of the generated data as Quality risk management (Based on ICH Q9)
established through priority setting and Oversight
'dentification of risks. Monitoring :The sponsor should develop a systematic,

prioritized, risk-based approach to monitoring clinical trials
* Routine review of submitted data.

l.rL)A GUIdche f?l‘zlc)n1%ustry + Identification of missing data, inconsistent data, data outliers
(Augus ) or unexpected lack of variability and protocol systematic or
Oversight of Clinical Investigations — significant errors in data collection and reporting at a site or
A Risk-Based Approach to Monitoring across sites, or may be indicative of potential data
P , . manipulation or data integrity problems.
.. certain data anomalies (e.g., fraud, « Using statistical analyses to identify data trends within and
including fabrication of data, and other non- across sites.
random data distributions) may be more  Analyzing site characteristics and performance metrics.
readily detected by centralized monitoring « Selection of sites and/or processes for targeted on-site
techniques than by on-site monitoring." monitoring
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JMP is an Interactive Visualization Tool to
Evaluate Clinical Data

v Provide Interactive Tools to Create and
Customize a Variety of Graphs to Explore Data

v Perform Statistical Analysis

v JMP Scripting Language (JSL) Customize,
Repackage or Extend JMP Functionalities

v JSL Can Integrate with Powerful SAS, R
Capabilities
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Objectives

Use JSL to Create an Application Interface to

v' Analyze and visualize ongoing data to identify the
site at the risk in an efficient manner

= Allow access to the snapshots of multiple studies
simultaneously

* Provide an interactive monitoring dashboard
allowing for quick glimpse of the status of study
sites

= Allow for drilldown to the detailed analysis of
individual KRI
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Risk Assessment

v Risk Identification - Key Risk Indicators

« Based on the critical data and critical process

« Subject Safety: Informed consent violation, AE
underreporting

« Data quality: missing primary end point data
v Risk analysis

v Risk evaluation




Application Interface
- Study Snapshots Selection

KRI Visualization Tool [2]

~Choose study, batch and week

Current study | sTUDY0001 v | Current batch | 701809 +
Current week E‘
~Reports
Please click a category Please pick a button
. - Drill Downs from Dataset
KRI Drill Down
mmmmmmmmmmmen OverallRank
Dashboard OverallRank Log
Site Profile

. . - Drill Downs from KRI
Data Quality & Validity
Patient Safety |Overall Rank Cell Plot|

Site Compliance and Performance
- FR ~Open KRI Family Based on KRI

KRI Documentation KRI Family Close All

Connected to SAS Server "Local". | 2 0Ov
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Dashboard Monitoring

= Overview
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Cell Plot of Site Risk Rank and KRI Fired
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Dashboard Monitoring
— KRI Trend

—— o
I = [(Ger] [Faverites ~]
Select KRl and Site to View KRI over time 150 4~ Protocol Deviations - High : Trending Over Time ¥ Select [] Show (¥ Include
-SelectKRls —————————————————————— ~Cast Selected KRIs and Site IDs into Roles -Action 28
i - Hi {7 ~—— Protocel Deviations - High Inverse
ovee frent fate - figh ( [ox ] ’ ' S Isbo Upper 12017/08/12 Batch Aun Date < 2016/06/05
Adverse Event Rate - Low <
Between Subjects Variability - FA [Show Detas] 20 e
Between Subjects Variability - LB [ano [ or ]
Between Subjects Variability - VS s 154 4 ~ Data Filter
Conmed to A Rt (G |
Delayed Data Entry [Help | 9 Select (] Show ¥ Incude
Dosing Compliance (Admin. Ratio) - F ) 10+
Inwerse
e — Site o N B
101 ~ .
S
103 OD;‘A.;...;...; .................................... Claas
i
107 N 1321 RaTes
SRRSRINRNIIR o)
4= iati - High: T ling Over Time
- Clear Start Over| [Favorites ]
. —— Protocol Deviations - High Select (] Show [] Include
~— Threshold Upper
20 7\ [ Inverse
’ \ [~)2017/08/14 < Batch Run Date < 2018/10/08
FRER
2 4~ Data Filter ]
s
) Select [] Show [ Include
16 matching rows
[ Inverse
037 < WEEK (5)
C11@6)
: @ 3 3 3 3 ER S2e
g 2 £ £ 8 g 8 g Cises
5 5 g g g g g g 409
Snapshot Run Time Ls@
Where(40 rows excluded)
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Dashboard Monitoring

- Site Profile

4 Site Overview

Patient
Site ID Country Scr d Randomized Month
301 DEU 6 2 9.2
15 6 6 6 3 3 1 1 1 11 3 11 11 22
Site Ranking s e o o o o o o . e o oo
4 Demographics
Data Quality & Validity SubjectlD Site  Age Sex Race Arm
inlier Detections : s e e se e e e e 27342 301 72F  WHITE TRT1
Between Subjects Variability - LB . e o o o o A A A A A A A A AA 27346 301 41 F  WHITE TRT1
- . P~ 27350 301 30 F  WHITE TRT1
Within Subjects Variability - LB
ithin Subjects Variability . A A A A A A A A A A A A A 27352 301 43F WHITE TRT1
Outliers - LB . A A A A A A A A A A A A AA 27354 301 50 F WHITE TRT1
Between Subjects Variability - VS . e o o o o o o o e o . e o oo 27357 301 .M TRT1
Within Subjects Variability - VS . e o o o o o o o e o ° e o oo
] 4 Legend
Qutlier - VS . e o o o o o s e o . e o oo
Between Subjects Variability - EFF . e ® o o o o o o o o . e o oo Risk with High or Low Classification
Within Subjects Variability - EFF . e o o o o A A A A A A A A AA A High
Outlier - EFF . e & o o o o o o e o . e o oo
* Low
Missing Visits . A A A A A o o A o, * A A AA
o > Missing
Missing Values . e o o o o o o e o . e o oo
Classification of KRI over Time
A = fired
— —
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Dashboard Monitoring
— snapshot comparison

. i q - 10/0Cos(v)

- Select a Review Flag then Click OK — |} <, | Study SitelD  Key Risk Indicator inapshot Date  Previous Deviation Value | Previous Snapshot Date | Review Flag
[ New 1 XYZ0001 101 Inclusion/Exclusion Violation 2018/09/17 5 2017/12/06 Modified

[ Modified . 2 XYZ0001 101  Mohalanobis Distance-VS + 1135 2017712006
Dsubk . 3 XYZ0001 |-‘|| L0 ."]".“ y Betwn. Subj. - LB 2018/09/17 Stable

. 4 XYZ0001 101  Outlier- FA

D Dropped . 5

| OK || Cancel | . 6

| 7 X¥Z0001 101 2018/0917  11.769
-Selecta Row —— g :

Note: Red =New Record
Yellow = Modified due to a change in KRI ranking
Blue = Stable indicating no change in the ranking
Green = Dropped

(K
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Dashboard Monitoring

— snapshot comparison

A.

This site has high level of missing values, check with data
manager]

S Notes Monitor Note Date
: This site has high level of missing values, please check with Da... Wendy S 2018-11-27
5 .
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Analysis of Individual KRI

KRI Visualization Tool ?]
- Choose study, batch and week
Current study| STUDYODO1 v | Current batch | 201800 ~
Current week El
~Reports

Please click a category

KRI Drill Down

Site Profile

Bata Quality & Validity

Patient Safety

ance and Performanc

KRI Documentation

Please pick a button

~ Drill Downs from Dataset

QOwverallRank

OverallRank Log

~ Drill Downs from KRI

|Overall Rank Cell Plot]|

~ Open KRI Family Based on KRI
KRI Family

Connected to SAS Server "Local”.

(K

17



Analysis of Individual KRI

Dropout Rate by Site ID

-Click to Order by ——

() Site ID
(®) Dropout Rate
() Site Overall Rank

- Click a Button to View

Data Table

|Dropout Rate at Study/Country Levell
|More Dropout Rate Analysis |

-Select a Site then Click
Show Site Ranking

‘ Dropout Rate |

4~ Dropout Rate vs. Study Site Identifier
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Note: The dropout rate is defined as the number of subjects who discontinued from study divided by total exposure months at site.
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Dropout Rate Analysis

19
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—— Plot 4

e Plot 1: a scatter plot of Number of Dropouts and Patient Months in Site.

e Plot 2: a pie chart displaying proportions of disposition events (standard terms)
e Plot 3: a bar chart of Average Disposition Day for all sites in the study

e Plot 4: a bar chart of monthly dropouts
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Dropout Rate Analysis

— Interactive Visualization

N\ggl?«dbropmmvs. Paticnt Months in Site

5 100

75

Dropout in

3 S0

Number

25

0.

o

0 50 100 150 200 250 300 3%
Patient Months in

Disposition Events
WITHORAWAL BY SUBJCT

J ADVERSE EVENT

LOST 10 FoLLoW-UP QA
LACK OF EFFICACY

Standacdized Ditposition Terms

vs. Patient in Site

of Drop:
12!

& 100
£

i

i

3 S0

] -

00+
0 50 100 150 200 250 300 3%
Patient Months in Site

o

WITHDRAWAL BY SUBJCT

OTHER

LOST TO FOLLOW-UP

LACK OF EFFICACY

Disposition Events

ADVERSE EVENT

Standaedized Dispositicn Term

Study Site Identifier vs. Average Disposition Day

B

FREE

455 ——
333
00—
e —
.i 200 —
441 ———
03¢ E—
301 E—
20) —
400 -
N

o

50 00 150 200 250 300 3%
Average Disposition Day

Number of Disposition Events vs. Month

- 7
e
§ s
§l
3
Mo
1
g r 1
&

& &

‘\s“\\ \‘\‘\‘\‘

@9@‘«9@9&90«9
Month Year

Study Site Identifier vs. Average Disposition Day

T11

¥

(1]

455 ——
B ——
e ——
I resssssssrssa
i 020 I—
451 I—
600 I—
301 I—
20—
Al mm
™

0 50 100 150 200 25 300 3%
Average Disposition Day

%-

"o -
2 NN
% I
7> INNNNNNNNNN
7
% I
o I
||
‘o

FFL ST I SES
SN SN S S S S S
Month Year

e Plot 1: a scatter plot of Number of Dropouts and Patient Months in Site.
e Plot 2: a pie chart displaying proportions of disposition events (standard terms)
e Plot 3: a bar chart of Average Disposition Day for all sites in the study

e Plot 4: a bar chart of monthly dropouts
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Dropout Rate Analysis — Subject level data

Disposition

4 Subject Data
Study  Unique Subject  Subject Identifier StudySite Investigator Number of Subjects Category for Reported Termfor ~ Standardized ~ Start Date/Time of Day of
Identifier Identifier fortheStudy  Identifier Name Country Treated in Site Disposition Event  the Disposition Event Disposition Term  Disposition Event  Disposition Event
XVZ0001 XYZ0001-102-0001 00001 102 DrABC  CZE 6 DISPOSITION EVENT ADVERSE EVENT ADVERSEEVENT  2018-01-29 316
XVZ0001 XYZ0001-102-0001 00002 102 DrABC  CZE 6 DISPOSITION EVENT ADVERSE EVENT ADVERSEEVENT ~ 2018-07-11 225

A &4
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Summary

v A JMP application is developed to enable an
customized analysis of KRIs for multiple studies

 Dashboard monitoring
* Drill down to the subject Level

 [nteractive and automatic

« Easy-to-use buttons and list boxes to ensure
that the analysis of complex KRI data be
conducted in an efficient and effective way
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