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RISK-BASED ,
MONITORING REGULATORS’ RECOMMENDATIONS

EMA Guidance for Industry

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HIALTH

18 November 2013
EMA/209011/2013
Compiiance and Inspection

“...identification of the risks on
a continuous basis for risk-
bearing activities throughout the

Oversight of Clinical

design, conduct, evaluation Investigations —
R‘.eﬂ_ecTitor.\ |I:vaper on risk based quality management in and reporting of clinical trials.” A Risk-Based Approach to
clinica rals
Monitoring
Draft Agreed by the Clinical Trial Facilitation Group (CTFG) for release for 31 May 2011
Draft Adopted by the Good Clinical Practice (GCP) Inspectors Working 14 June 20111 m
JEP— J— ...“consensus that risk-based
[ — e 2013 approaches to monitoring... are S Dt an aman S
‘Agreed by the Clinical Tial Fadiltation Group (CTFG) for publication 13 September 2013 more ||ke|y than routlne V|S|ts to « (ec.;::.;ﬂ{.,;!x:;:\g\l:;i.::.u:i??:::m(z?& )
pte by P gt Workng e 2ottt all clinical sites and 100% data e ofCood e ipce OCCH)
e R o . i e T Gt verification to ensure subject T
imnickine protection and overall study
quality." See addit lP:iB;nﬁmﬂﬂgogg;f%zgfh idance
i R e ot i it
http://www.ema.europa.eu/docs/en ocument_library/

Scientific_guideline/2013/11/WC500155491.pdf

http://www.fda.gov/downloads/Drugs/.../G

uidances/UCM269919.pdf
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RISK-BASED
MONITORING THE DRIVERS

Meet regulatory requirement to monitor the
progress and conduct of clinical investigations

Optimize traditional on-site monitoring and
centralized monitoring

Leverage technology to assess risk related to a
study

Maintain patient safety and study integrity
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SAS RISK-BASED
MONITORING °SAS APPROACH

g?g Acquire and Prepare Data

i " Assess Risk

— Report / Visualize




SAS RISK-BASED

MONITORING DATA SOURCES
Performance
Historical Data
SCIENTIFIC
Study Data
OPERATIONAL

PREPARE FOR INSIGHT
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SAS RISK-BASED
MONITORING

PREPARE FOR INSIGHT

= Automate Collection & Refresh
* Filter sources to determine
appropriate data elements

= Data collection procedures
= Aggregate and Filter
» Edit checks and validations + Integrate clinical and operational data
from past studies with current data

= Update frequency = Standardize Data — CDISC

» Project scope = Reconcile Sources

Create Profiles
+ Geography, Sites, Subjects

THE
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SAS CLINICAL DATA
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Source table: Subject Sequence Generator_OU... []]
S Column Column De
1 iy STUDYID Study ID
z iy subjectKey Subjectkey autt
<] @ StudyEventOID S tudyEventOID
4 4y FormoID FormQID autom
=1 @ FormRepeatkey FormRepeatkKey
& @ ItemGroupOID ItemGroupOID @
7 W, ItemGroupRepeatiey |(ItemGroupRepe)
[ 23 STUDYVERSION
El ) AESEQ
10 £ AETERM
11 iy AEDECOD
12 iy aebodysys
13 iy AEOCCUR
14 . AEOCCUR_CODELIST
15 (25 AEOMNGO
16 b, MESEV
17 s AESEV_CODELIST
18 i, AETOXGR
19 i, AETOXGR._CODELIST
20 i, AESER
21 4Ry AESER_CODELIST
22 2 AESDTH
23 28} AESLIFE
24 ) AESHOSP
25 235 AESDISAB
26 235 AESCOMG
=27 23 AESMIE

Target table: AE (AE)

# Zolumn Expression
1 = T i STUDYID ‘NICOO01"

z I= £y DOMATIN ‘AE

3 = T Ay UsUBIID CATS(MNICOD 1-,SUBSTR(Subje
4 e T 2 AESEQ

S i AEGRPID  |Grou.

& i AEREFID  |[Refe

7 b, AESPID Spon...

8 | i, AETERM Repo. ..

El s, AEMODIFY  |Modi.

10 fera T i AFDECOD  |Dicti..

11 i, MAECAT Cate.

1z iy AESCAT Subc.

13 iy MAEPRESP  [Pre-..

14 fora i AEBODSYS |[Body

15 i AELOC Loca...

16 = R MESEV Seve...|SUBSTR(AESEV ,1,20)

17 = R AESER Serio... |[SUBSTR{AESER , 1,20)

15 = R AEACN Actio... |[SUBSTR{AEACN ,1,40)

19 fEra b, AEACNOTH |[Othe...

20 =% Ry, AEREL Caus... |[SUBSTR{AEREL ,1,40)

21 iy AERFLNST |Relat

2z i AEPATT Patt.

23 =% Ry AEOUT Cutc... |SUBSTR{AEOUT ,1,40)

z4 £ AESCAN Invol...

25 |= R AESCOMG  |[Cong. .. [TRIM{LEFT(PUT{AESCOMNG,BE!
26 |= % AESDISAB  |Persi... [TRIM{LEFT(PUT{AESDISAE,BE
27 = R AESDTH Resu... [TRIM{LEFT(PUT{AESDTH,BEST




SAS RISK-BASED
MONITORING ASSESS RISK/ MONITOR PERFORMANCE & QUALITY

11111

@ I Risk Analysis

Study Data Risk Business  Risk/Predictive Assess & Score Monitor & Report
Rules Modeling
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SAS RISK-BASED
MONITORING

HYBRID ANALYTICS

. X

Rule Based Triggers: E

« Number of protocol deviat
- Potential fraud (dates, ¢
- Target enroliment
- Missing CRFs

- Incidence of adve;
- Outstanding qu

Analysis Methods

vanced Analytical Triggers:

\nomalies in variables NOT

\icated in rules

2lation between multiple

oS (past screening errors, rate
nent, demographics)

Sis to spot variability (visit

Subject
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UNDERSTANDING
THE ANALYSIS

Report / Visualize

A . Geocoded Tables &
S =% — DaShboardS
=3 i' \\\\\mn-_
_ Charts &
u
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SAE Risk

Distribution of
AEs by Monitor

_ RBM Geo. Sites - Overall Risk | RBM Geo. Sites - AE Risk | RBM Geo. Sites SAE Risk * | RBM Sites Oueries | Severity Analysis =3

ORTH

8 ERICA

Q
%EURO%E
Q o

9, Q Q9 o
°] by Q
Q@
* Q
Q
Map data @ OpenStreethap Contributars. CC-E
| T  E—— 403—‘
0.03 071 1.38 5

SAEs per PatientWeek Total Subji

SAEs per PatientiWeek

Manitar G Manitor K Manitor | Manitor C Manitar F Manitar E
Manitor H Monitor B8 Manitor D Monitor & Monitor J Mar
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_ RBM Geo. Sites - Overall Risk l RBM Geo. Sites - AE Risk l RBM Geo. Sltes SAE Risk | RBM Sites Queries * | Severity Analysis _

Avy Query by Death O X |

Average Queries per Randomized Subject

* Average
Queries

Death
Study Site Identifier
403 @01 @0z @0z Qo0 @05 @05 @07 @0 @03 @10 @12 @14 @16 D17
520 @18 019 Q20 @21 @22 @23 Q24 @25 @26 Q27 @28 @20 @3 @
® DeathS by Total Subjects 92 @3 @34 @35 @3 @37 @30 @40 @42 Q44 @15 Q46
X

Study Site ...

1fi City Average Queries per Randomize... ;lerall Risk In...
Study Identifier =TT

Milano 5.500 1.766
Philadelphia 5.000 1.443

Seattle 11.000 0662

fl
[+ Study Site Identifier

o i




_ RBIM Geo. Sites - Overall Risk | RBM Geo, Sites - AE Risk | RBM Geo. Sttes SAE Risk | RBm sites Queries | severtty Anatysis | R8N site Dril Down X _
(o1 m |

Study Site den... Na..| Country Unique Subject..| Total SAES on .| Death

o LERT = 11001 0 0

o 011A USA 11002 ] 1

o 011A Usa 11003 1 0

o 011A Usa 11004 1 0

il 0114 UsA 11005 £ ] 1

il o114 UsA 11008 i i

il o114 UsA 11007 il il

ol 0114 USA 11008 ] 1

ol o114 UsA 11008 1 il

ol o114 Ush 11010 i i

ol 0114 UsA 11011 il il

m 0114 usa 11012 1 o

« Study Identifier |, 1 ;
o 011A UsA 11014 5 1

D t -I o 011 Usa 11015 2 . 1
e al S o 0114 Ush 11018 0 0

Total SAEs on Study

T T T T T T T T T T T T T T T T T T T T T T T T
110, 11020 11005 11015 11033 11044 11004 11008 11013 11019 11022 11021 11036 11001 11007 11011 11017 11024 11028 11020 11038 11041 11043 11046 11049 11
11002 11032 11040 11026 11035 11003 11008 11012 11018 11021 11027 11034 11047 11006 11010 11016 11023 11025 11029 11037 11033 11042 11045 11048 11060

Unigue Subject ldentifier




File Edit Tables Rows Cols DOE Analyze Graph Clinical Tools Add-Ins View Window Help
JMP CLINICAL SeSd hal@ds .  Rl2eeW¢ra+@msSoo,
RBM AND FRAUD

Current Study: [Nicardipine 'l z
-Reports
| Clicka Category: 2 Click a Subcategory: 2 Click a Button: 2
| IStudies Risk Based Monitoring ﬁ [ Birthdays and Initials ]
— = Fraud Detection = 5
#J, Clinical Starter - IMP = E . [Cluster Subjects Across Study Sites|
File Edit Tables Rows Cols DOE Analyze Graph Clinical Tools Add-Ins View Window Help
HREH| @ LRl eV paA+|EAS0 O, [73( Weekdaysand Holidays |
-Study ‘ HE | Perfect Scheduled Attendance |
Current Study: [Nicardipine '] 2
[ﬂ]]]] [ Constant Findings ]
- Analytical Process -
Click a Category: I Click a Subcategory: % Click a Button: % mii [ Duplicate Recods J
Studies ﬁ [ Risk Based Monitoring | Mll [ Digit Preference ]
Workflows Fraud Detection [ Update Study Risk Data Set J QE [ Multivariate Inliers and Outliers J
D hi ok ine Risk Wei
ermogrghics (7] [ Define Risk Weight Data Set | [ (Cluster Subjects Within Study Sites|
Study Visits X = =
B 359 [Manage Risk Weight Data Se’(s]
Interventions :
Events ﬁ [ Map Geocoding Help ]
Findings
Standard Reports
Subject Utilities
Quality and Fraud
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Subject Level
Vitals

lols DOE Analyze Graph Clinical Tools View Window Help
ckl2eeMerat+imsSoo,

@

ECG | Findings About | Inclusion/Exclusion | Laboratory Test Results | Physical Examination | Questionnaire | Vita! Signs |

4

~|Distributions
4~ Unique Subject Identifier

FE329314000073.USAL0210012
FE3TI314000073 2110110457
FES53314000075_USALOSL0520
FES39314000079_USALOTL0047
FES93314000079_USAL

FE9993140000; 10310150
FE93314000079,GBR10210511
FE393314000073_GBR10210433
FE953314000073_2AF10610326
FESS3314000079_TAF10410374
FE9993; ) ZAFLS

BEER

FE332314000073. USAI210013
FES99314000079_USAL0110181
:599934000079 10110051

FE99531400007" 1061033
FE393314000079.GERI0610313
FES92314000073_GBRIO410356

F£953314000079_DEUL0S10384
FE399314000079_DEUL0210411
£EaAa3s ARAATS]

AEL AR AARS

4 ~ICountry
USA
G| v
DEY _‘7
BEL —7
CAN —s
ZAF ’s

| 4 ~iStudy Site Identifier

4 ~\Vital Signs Test Name

Respiratory Rate
Weight

Body Mass Index
Diastelic Blood Pressure
Pulse Rate

Temperature

b Frequencies |

4|~ Category for

VITAL SIGNS

BODY MEASUREM

» Frequencies



OPERATIONAL DATA

High

Complexity

CLINICAL + | £VERAGING ADVANCED ANALYTICS

Trial Design
and Safety &
Execution Efficacy

SAS

Portfolio
Life Sciences Analytics

Optimization
’ Operational Trial /
Design Simulation Framework
Patient
Recruitment
&Retention
Data
Quality
Analysis & i Adaptive U
Reporting Risk-Based Trial Design !
Monitoring /
Trial
Performance
Selection Management
Low Time
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QUESTIONS AND COMMENTS

LAURIE.ROSE@SAS.COM
+1.919.531.7124
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