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a CRAs perform SDV

a Data Cleaning and validation

— System Checks
— Automated Checks
— Manual Checks

a Data Review —focus on individual data
point
a Treats ‘all data as equal importance’
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sensible

 The data meets a defined set of
rules — As per protocol standards.

Complete
Correct
Consistent



Manual Checks M@
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a Review 100% Offline listing and CRF
— SAS Programming for Offline listing
— Too much data or working too longer
— Exhausting, error prone
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Data Review —Traditional Perspective




Challenges in Clinical Trials M@
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A Decrease costs

a Speed up the research and
development process.

a Improve the data quality
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a Not only focus on individual data points,
but also observe the data trend

a Easy to find outlier or non-compliance
data

A Find inconsistent data between different
countries or sites

a Productively
A Decrease human error



Risk Based ... o

a Current trend in many areas —Risk Based

a Risk based approach to Systems ...Risk
Analysis ...

a Risk based monitoring
a Risk based site selection for audits (FDA)
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a Current trend in many areas —Risk Based

a Risk Based = Focus on highest risk
Issues

aDon’t get ‘bogged down in the weeds’
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a Review clinical data —from an aggregate
view —to the detalls.

a Review summarized views of the data -
for an overview of the data in your trial —
lets you look into the items of interest
based on the aggregate view of the data,

rather than doing a patient by patient
review of a detall line listing directly



Data Visualization Tools Me@
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a JReview
A JMP

a Tableau
a Others



Time-oriented (days on drug)
graph display of user selected

parameters

Dynamically choose categories

and items to include

Drilldown to selected data of

interest

Graphical or tabular (formatted)

output

Export to Excel, HTML, PDF
Optional batch report option
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Patient Visit Data Report
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® Special multi-pass — date merge
report — developed with the NCI

® \ery useful for AE-ConMed
display, or any other data which
is aligned more naturally by
observed date (start date, onset
date, etc) rather than typical
visit joins
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p Data Repo bset of p B
® 5764 Al i
Doage Labs Adverse Events ConMed
PatiD Date Dose Quantity | Alkaline Pk Lactic [ ALAT (SGPT) |AE Text Intensity |Drug Name
2010184208 | 01-01-1974 PREMARIN 2.5MG -
01-01-1990 ISOPTIN
TAGAMENT
10-07-1991 |2 74 141 16 INCREASED BURNING ON FEET Moderate
INCREASED BURNING ON FEET Moderate
INCREASED ITCHING ON FEET Moderate
11-05-1991 85 141 18
2010303111 |09-01-1976 ESTRACE
08-16-1991 |2 125 132 22
09-04-1991 DUODENAL ULCER Severe
09-05-1991 ZANTAC
2010303112 | {missing)
10-25-1991 2 120 153 36
11-08-1991 BURNING WITH APPLICATION OF DRUG Mild
BURNING WITH APPLICATION OF DRUG Mild
11-22-1991 121 132 38
2010303205 | 01-01-1981 DILTIAZEM ORAL
METOPROLOL TARTRATE
CIMETIDINE
09-09-1991 |2 100 156 23
09-16-1991 HEAT REACTION UPON APPLICATION OF MED | Mild
HEAT REACTION UPON APPLICATION OF MED [Mild
10-08-1991 111 172 23
2010303206 | {missing)
09-10-1991 |2 93 151 33 S
4 »
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£ Graphical Patient Profile [KA201:2010657112]
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(Req'd PSC) Abnormal Labs per Arm - Subset of patie... '__||E|§|

31 0.64%) 1071 2.14%) 130 2.78%)
20 0.43%) 100 2,14%) 12(2,57%)
1(0.21%) | 4(0.86%) | 5(1.07%)
20 0.43%) 3(0.64%) S(1.07%)
4(0.86%) | 3(0.64%) | 7(1.50%)
28 ( 6.00%) 151(3.219%) 43(9.21%)
61 1,26%) S(1.07%) 110 2,36%:)
15(3.21%) 15( 3.21%) 30(6.42%)
100,21%) 0¢0,00%) 1{0,21%)
17 { 3.64%) 13 2.76%) 300( 6.42%)
?E;:?::; :E;E;:t; 1:.: LtE] AE Intensity by Treatment - All Patients |_ |:| |[)(|
a0 1,93%) 4( 0.86%)
S{1.07%) | 1(0.21%) | 6
S0 1.07%) 4 ( 0.86%) 9
3(0.64%) | 1(0.21%) | 4{

61 1.28%) 2(0.43%) 8

3(1.53%) 5(2.55%) g 4.08%)
20(10.20%) | 18(9.18%) | 38(19.39%)
10(5.10%) | 7(3.57%) | 17(B8.67%)
1(0.51%) 0 0,00%) 1(0.51%)
97 (49.49%) | 99(50.51%:) | 196 (100.00%:)
(Al patients)
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Execute object: | Review Qutput || Scheduled Jnhsl

File Edt View Formak Browse Window Advanced Help
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Qutput Specifications ALANINE AMINOTRANSFERASE 100 2,14%) M
ALKALINE PHOSPHATASE 11(0.21%) 4 { 0.86%) 5 1.07%)
Public ASPARTATE AMINOTRANSFERASE 21 0,43%) 3 0E4%) 5 1.07%)
_ 4 CDISC Standards ~ BILIRUEIN 41 0,86%) 3 0E4%) F [ 1.50%)
j girzj;;ih[s ENGEED & t Name > - All Patients [ Output Filt
24 Labs ® % @ g show Fiter]| Refresh||
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Ab!ﬂurma\ Liver Tests per Arm Identifier | Subject 1D Flanned Arm | Mumber |Mame | Flag Test | 5td Units |in Std Units | Range Indicator |-Std Units |-Std Units
Hy's Law Candidates KA401_11417 | ACTIVE 1 AST |18 0.00 [ [1] 42
Incidence of Potentizlly Significant Cifferences in ¢ EILL |14 400 N 1] 7
Liver Tests 3x Upper Limit Normal by Arm ALT |25 11.00 N 1] a5
Liver Tests 5 Upper Limit Normal by Arm AP |48 Z5.00 N 0 125
ALT Baseline vs Max Value Scatter Plot 3 v ALT |29 19.00 N 1] a5
Liver Test Box Whiskers Plat BILL |17 Az.00 N i] )
# Liver Tests - Baseling vs Max Yalue Scatter Plot AP |56 39.00 N 20 175
ULN Range Plat AST vs Bilirubing AMD ALP Normal AST |57 19.00 N 1] 4z
[ abnormal Lab Tests 7 BILL |7 E0.00 T ] 2
ALT |28 21.00 ) a 45
=4 Safety ALP |51 23.00 ] 20 125
-#H AE Incident Rates L 25T 121 E0.00 T ] Fig
-8 onset Study Day Summary AE Incident Rate <50 10 EILL |7 14,00 N i] ]
-3 Serious AEs by Am aLP |71 4,00 [ 20 125
1# Treatment Emergent AE Incidence &5T |50 21,00 H il 4z
IZ' AE Start Study Day v DDTerm By «Trk> PageBy < &LT |75 25.00 H il 48
|2{§ Mean Time to Start of AEs by Arm 1z AT |26 49,00 M ] T
{255 Top Ten AEs by Am asT |22 -4.00 N [ 42
I_Z' ULM Range Plot ALT ws Bilirubine AMWD ALP Mormal v EILL |12 10,00 N ] ]
£ | > ALP |64 5e.00 M 20 125
Order output specifications by: KA401_1405 |ACTIVE 1 ¥ EILL |5 0.00 N 1] 2z
(&) Type () Description AP &2 77.00 [0 20 125
ALT |38 -46.00 M o 45
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2 JReview 9.0.3

File Edit Yiew Format Browse ‘Windaw Advanced Help
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AE with TS parm = * Blad & white
art .Hispanic 1z
2100 S o
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« dynamically linked - allowing users to interactively track patients
across multiple graphical and tabular outputs

P T e T e e

Items Functions

3b Chermistre A |  Chioride actual value
e . €02 Content baseline value <>
| ab Hematology
ab Urinalysis Glucose chg from baseline
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Judverse Events Z — 5
5 Potassium endpoint value =] <=
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k- C Deny eNas
i v . v 85 91
[hreacaesResls o After visit 1 is missing(NULL) 7 o = 5 =
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2010565104 | Placebo 27 157

2010565105 | Active 26 131

2010565106 | Placebo 18 133

ASAT (SGOT) (endpoint)
ELhB8R8REEBUBGIIERE8ES

2010565107 | Active BASELINE |21 15 138
2010565108 |Placebo | BASELINE |24 24 148
Placebo  |DAY22 |20 20 131
2010565109 | Active BASELINE |30 26 181
Active DAY22 |27 33 184

2010565110 BASELINE

2010565112 BASELINE
25 30 35 40 45 S0 S5 60 65 70 7S 80 8 90 Placebo  |DAY29 |25
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2 108
“Sefies 2010565114 |Placebo | BASELINE | M | RO | 125
A Active @ Placebo Placebo |DAY22 |15 - 134 15

10 15 20 116 28

111 17
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= JReview 9.0.3

Fle Edit Yiew Format Browse Window Advanced Help

j -,_: g|§| L‘é B il?‘@ 2 & b ' | JReview ]. [Reestablish]
Studies < Patient Selection Criteria [eric-nw8440:0c45] (eric-nw8440.i-review.com:22302) |__||E|

;\l Study Sets DM Question Groups: Question Functions: Operator

_d kAz0L
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02 Content i <>
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al ~[%]
j,:glu' B A 4 (14, 29%) 0 0.00%) 4 (14.29%) 4 (14.81%) 1{3.70%) 3(11.11%)
) General 0(0.00%) | 0(0.00%) 0(0.00%) | Z(7.41%) | 0f0.00%) 2(7.41%) | Z(1.0
4 Safety A 0(0.00%) | 0(0.00%) 0(0.00%) | Z(741%) | 0f0.00%) 2(7.41%) | 2(1.0
: patients with AEs F T{357%) | 0(0.00%)| 1(357%) | 2(741%) | 0(0.00%) 2(7.41%) 3(15
Labs 01 0.00%) 000.00%) | 0(0.00%) 1(3.70%) 01 0.00%) 1(3.70%) 1(0.5
] Type : 0§ 0,00%) 0§0.00%)  0(0.00%) 1(3.70%) 0§ 0,00%) 1(3.70%) 1(0.5
0(0.00%) | 0(0.00%)| 0(0.00%) | 1(3.70%) | O(0.00%) 1(3.70%) | 1(0.5—
Bl SraaliEas 0(0.00%) | 0(0.00%)| 0(0.00%) | 1(3.70%) | 0(0.00%) 1(3.70%) | 1(0.5
1{357%) | Of0.00%)| 1(3.57%) | 1(3.70%) | 1(3.70%) O[000%) | 2(1.0
Al W [m 01 0.00%) 000.00%) | 0(0.00%) 1(3.70%) 01 0.00%) 1(3.70%) 1(0.5
|| DEFALLT 0§ 0,00%) 0§0.00%)  0(0.00%) 1(3.70%) 0§ 0,00%) 1(3.70%) 1(0.5
| ") Demographic 0{0.00%) | ofa
" Di i < Graphical Patient Profile [KAZ01S$CURRENT: 5111
| ) Discontinuation 0§ 0.00%) P
| ) Discrepancies 0§ 0.00%) X B = T
|| Efficacy 07 0.00%) Foo 3=
|| Enraliment 0 0.00%) TR
|| Final 0{0.00%) | 010, =i 2111 . Lab Chemistry
1] General 0(0.00%) | o(o. ;gl’ﬁre I“““’“‘"" Whife | A High
) Preofile 0 0.00%) : Normal
- L
4 Safety ] Lah Chemisiry g Dt
AE Text by Treatment, Sex (n%, Des — =] LDH = & - 4
# AE Type and Oukcome SGOT vs SGPT by Treatment sGo [ [ n [
=] u u u A e
Safety Graphic Patient Profile {LabCh o ¥ SGP B\"nﬁ‘::;;:‘ Evenis
Safety Graphic Patient Profile, Legern i o Lah Chemistry W wid
Safety Graphic Patient Profile, Legen 100 157 | [l O Wissing
Safety Profile & U’:"
Adverse Events * e
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AE - Conmed PYOR 80
AE with TS parm S
e ] | L[ []]
4 Labs - "
[ 3
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T 40 b W Placeto b
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< 11 | ¥ 4
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Data Visualization and Analysis
-Change from Baseline Box Whiskers
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Lab Test or Examination Name: Alanine Aminotransferase

Numeric Result/Finding in Standard Units:chg mom baseline

4 8 12 16
Reference Test Therapy Reference Test Therapy Reference Test Therapy Reference Test Therapy
Mean 0.940 3466 0513 1944 2802 0.62a 3.863 15997
Madian 1.000 1.000 0.000 0.000 1.000 0.000 1.0 0000
01 -4,000 -4.000 -5.000 -5.000 -5.000 -5.000 -6.000 -6.000
03 5,000 6.000 6.000 6.000 9.000 7.000 8.000 B.000
M 350 320 342 377 339 209 Cic ] 370
Visit Number
series

W Reference M Test Therapy



Data Visualization and Analysis
-Change from Baseline Box Whiskers Mifcsineisar
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* |dentifying the outliers and reviewing their data

|B2 Box Whiskers Plot % Change from Baseline Liver Function PageBy Lab Test - All Patients DILI: Lab Liver Function AST/ALT/Bili or ALP<2xULN - Continuation and Followup -..

Lab Test or Examination Name: Alanine Aminotransferase

| S ssossSSS— TBTC022/0665 | Test Thera, 3 -
] Test Thera, ALT UL [HIGH 5 35
1 e L
" Test Thera, BILI umolfls HIGH 5.1 17
Test Thera) 8 WEEKS |47 AP (2.8 ukat/L [HIGH 0.5 2
3,000 Test Thera, ALT | SN U/ [HIGH S 35
@ Test Thera, AST (104 | |IUfL [HIGH 7 40
% 1 | i -: D —-_ A . L O L Test Thera BILL umoljls| HIGH 51 17
a Test Thera| 12 WEEK 12 |81 ALP [3.6 ukat/L [HIGH 0.5 2
'; 2500 - Test Thera ALT | SN U/ [HIGH 5 35
s Test Thera, AST (88 [IUfL [HIGH 7 40
S, 250 a Test Thera 16 WEEK 16 |95 AP [3.5 ukat/L [HIGH 0.5 2
S Test Thera, ALT UL [HIGH 5 35
% © Test Thera, AT U/l [HIGH 7 40
= 2,000 TBTC022/0816 | Test Thera| 4 WEEK 4 |31 ALP 2.2 ukatfL [HIGH 0.5 2
2 Test Thera, ALT | IS | U7 [HIGH 5 35
85 1,750 { - Test Thera asT - L [HIGH 7 40
E Test Thera) & WEEKS |59 AP [1.5 ukat/L [NORMAL [0.5 2
Z | L S Test Thera ALT [FE8 (TUfL [HIGH 5 35
£ e Test Thera, AST (82 |[1UL [HIGH 7 40
2 1950 Test Thera 12 WEEK 12 |85 ALP [1.9 ukat/L [NORMAL [0.5 2
B Test Thera 16 WEEK 16 | 106 AP [1.3 ukat/L [NORMAL [0.5 2
£ Test Thera, ALT [S5 /L [HIGH 5 35
Z 1,000 Test Thera, AST |72 UL |HIGH 7 40
& TBTC022/0713 | Test Thera| 4 WEEK4 23 ALP (1.1 ukat/L [NORMAL [0.5 2
R - L = I Test Thera, AT | ISENN | 1U/C [HIGH s 35
2 Test Thera, AST | S | 1U/C HIGH 7 40
ER) Test Thera, BILI [17.1 umolfls| HIGH 5.1 17
Test Thera) & WEEKS |49 AP [1.2 ukat/L [NORMAL [0.5 2
250 Test Thera, ALT | SN 10/ [HIGH 5 35
- Test Thera, AST (80 [TUfL [HIGH 7 40
Test Thera 12 WEEK 12 |81 ALP [1.1 ukat/L [NORMAL [0.5 2
0 —— Test Thera, ALT UL [HIGH 5 35
Test Thera, AST [74 /L [HIGH 7 40
-250 Test Thera 16 WEEK 16 | 113 ALP (0.9 ukat/L [NORMAL [0.5 2
4 3 12 16 Test Thera, ALT [70 U/l [HIGH 5 35
§ Test Thera, AST [46 /L [HIGH 7 40
Visit Number TBTCO22/0568 | Test Thera, 4 WEEK4 (25 AP |3 wkatlL[HIGH (05 |2
Series Test Thera ALT | IEENN 1U/C [HIGH 5 35
W Reference M Test Therapy Test Thera, AST | ISR | 1L [HIGH 7 40
L Test Thera, BILI [17.1 umolls HIGH 5.1 17
m Annotatiun[ Test Thera & WEEK 8 59 ALP (2.7 ukatfL |HIGH 0.5 2

e Propetes ¥ Reset (] show Capten - Test Thera, ALT [S5 UL [HIGH 5 35 0 ~




Hematology: Platelets lab test % Change rom Base line

Numeric ResultFinding in Standard Units:% chg from baseline:mean
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Data Visualization and Analysis

-Change from Baseline Bar Charts
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Lab Teslt or Examination Shori Name: PLAT

W Refarence ® Test Therapy

Visit Number
Blinded ARM
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Data Visualization and Analysis \
-Efficacy-Overall Survival
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Kaplan Meier Disc because of AE or Death - Subset of patients
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