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JMP Clinical is Part of the JMP Family for Statistical
Discovery . ..

> JMP Pro

Takes statistical discovery to the next level

‘.:‘.-mn ‘.?um - > JMP

Statistical discovery software from SAS. Links

dynamic data visualization with powerful with all the tools in JMP plus advanced

statistics, in memory and on the desktop. features for more sophisticated analyses.

> JMP Genomics
Leverages JMP, SAS and customized

> JMP Clinical

Shortens the drug development process by
streamlining analysis of clinical trials data applications for visualizing and analyzing vast

using JMP and SAS.

genomics data sets.
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Drug discovery and development process
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A drug can be defined as any compound introduced into a living organism, animal or
human, in order to prevent or to cure a disease, only to attenuate symptoms, or to establish
a diagnosis.

The process when a drug becomes a drug is extremely costly and long (10-15 years)



New Chemical Entity Timeline
From Discovery to Launch

Approval/
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ests Launch
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Phase | trials are the first stage of testing in human subjects. Normally, a small (20-100) group of
healthy volunteers will be selected. This phase includes trials designed to assess the safety, tolerability,

pharmacokinetics, and pharmacodynamics of a drug.

Phase Il trials are performed on larger groups (20-300) and are designed to assess how well the drug
works, as well as to continue Phase | safety assessments in a larger group of volunteers and patients.

Phase lll studies are randomized controlled multicenter trials on large patient groups (300-3,000 or
more depending upon the disease/medical condition studied) and are aimed at being the definitive

assessment of how effective the drug is. Time consuming and expensive.

Approval and Launch is were clinical data needs to be submitted to medical authorities for approval
before bringing the drug to market. After approval, post marketing surveillance is carried out.

Jmp



CDISC

submission
FDA Final Binding Guidance on Standards Now = = &

FDA announcements since 2004

Available

FDA
FOR IM
PO4T3 17 December 2014
July 21,
FDA Ar E The FDA has just published the long-awaited binding guidance documents regarding submission of study
The Foo data in standardized formats. tandards
Consort ‘esearch
and FD/ I
The ann The Guidance on Providing Regulatory Submissions in Electronic Format requires submissions be technology

dh
T submitted in an electronic format specified by the FDA beginning 24 months from the issuance of this
“The | . t
musthF document, and is available here. 3;|32te
the data
=L The Guidance on Standardized Study Data, available here, states:

"After the publication of this guidance, all studies with a start date 24 months after the publication date

A must use the appropriate FDA-supported standards, formats, and terminologies specified in the Catalog

ttp://

(see section 11.C) for NDA, ANDA, and certain BLA submissions.”

The current FDA Data Standards Catalog specifies use of the CDISC SDTM, SEND, ADaM and Define-XML
standards as well as CDISC Controlled Terminology. The catalog can be accessed here.

rights reserve


http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2004/ucm108330.htm

CDISC submission standard
What is CDISC???

CDISC: Clinical Data Interchange Standards Consortium (http://www.cdisc.org/)
SDTM: Study Data Tabulation Model

standard for interchange of collected data

ADaM: Analysis Data Model
standard for interchange of analysis data (derived data from SDTM)

Points about CDISC

Mandatory! FDA only accept this form for submissions since 2016

System incredibly flexible and only requires a just a handful of variables
Conversion is NOT as difficult as it seems

Motivation: Convert your data so that your analyses are performed exactly how the FDA will review

them! .
Jmp


http://www.cdisc.org/

CDISC SUBMISSION CDISC SDTM Domains Example

STANDARD

Data are saved in separate
Other  domain tables, each with a
two-letter name.

Exposure Incl Excl Demog
ConMeds Subj Char RECAISHAS
SUPPQUAL
— .
Subst Use W PhysExam EETTEE
Study Design
QS, MB CP, DV
Study Sum =
L
=
=
=
. E uq:.:l-i A —
From CDISC SDTM Overview & Impact to AZ, Clinical bem_mr.;. . 3Dt L
2004, by Dan Godoy, presented e L e L EE' TEBT ;il
I3

at the first CDISC/SDM meeting 20 October 2004

Jmp
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User personas

Data Monitors/
Data Managers

Cleanse and prepare data for

nical Operations Department)‘.&\
other groups

d with Data Quality and Fraud

. Medical Reviewers/ Medi
Statisticians Writers/
Biostatisticians Medical Monitoring
Biometrician Clinicians

Concerned with bad side effects
(adverse events)

Reporting safety and efficac
(effectiveness)
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Why JMP Clinical?

- Data Review Best Practices

Streamline the clinical trials data review process by having
on the shelve all the analytical tools in place

Moving from obsolete medical review process (listings) to
interactive statistically-driven dashboard coupled with
effective data visualization key to efficient data review
that medical reviewers, data managers and
biostatisticians can employ

Based on industry standard tools (JMP and SAS)
Uses standard data (CDISC: SDTM & ADaM; SEND)

Open architecture, strategic adaptability to customer
needs: medical monitoring, medical writing, data integrity
and moves to a variety of therapeutic areas



Moving from obsolete Medical review process

AE Event Occurrence & Proportion Report for Treatment
Reporiing Events with at least Overail 4% Occurrence
Nicardipine: AH Event Types for Al Subjects Choser
Planned Treatment for Period 01
NIC 15 Placeho Total
Count (%) | Count (%) | Count (%)
Total H=447 =455 =802
BLOOD AND LYMPHATIC SVSTEMDISORDERS 1990356%)  |174382%) | 333(365%)
Arnaeroa, 1450324 |167(36T) | 312(348)
Flatlet destrustion invzeased ] O [wes A0 45(5)
CARDIAC DISORDERS v 1 e 2
Cardiar failure congestive [ = T @
Sinus bradgeardia — L EME 2
Supraventricular extrasystoles 25(56) 22(48) a7 (58—
Ventricular extrasysioles 42(9.4) $BE5 85 (3.4
GASTROINTES TINAL DISORDERS 63(141%)  [edldln) [ 1200141
Vomitng 63014.1) 64(141) 127(14.1)
GEMNERALDISORDERS AND ADMINISTRATICN SITECONDITIONS WU [198(435%) | 39904424
Enanthena 32072) 368 63(7)
Oederan peripheral 94(21) 91 (20) 185(20.5)
Pyexia UT(62)  |130(86) | 47274
HEPATOBILI&RY DISORDERS 16(82%) | 111(244%) | Z37(26.3%)
‘Hepatr function dmomal 126(282) (1110244 | 237(263)

- Static Tables give all the information

« Time-consuming to absorb information

and easy to miss signals

4~/ AE Counts Graph

Serious Event
0 -

.y

4 Counts Table
4~ Tabulate
Total Count >= 19.23 & Total Count <= 560

8 Planned Period 01

% NIC.15 Placebo
5 Serious Event i

El

Body System or Organ Class. [Dictionary-Derived Term

VASCU[ AR DISORDERS Vesoconstriction
Hypertension
D ' @E osdem

T Cerebral infarction

=y % EEEH Subarachnoid haemorrhage

i3 2 1] (Cerebral haemorthage

6 & EEEE Sinus headache

5H g S§EE Convulsion

e B 55 Coma

4 ] 573 RESPIRATORY, THORACIC AND MEDIASTINAL DL... |Pulmonary oedema

H i3 [Alveolitis

§ L dJ s |Atelectasis

£ E- Respiratory disorder
Pneumothorax

(GENERAL DISORDERS AND ADMINISTRATIONSSL... [Pyrexia
(Oedema peripheral
Enanthema
METABOLISM AND NUTRITION DISORDERS Hyperglycaemia
iypokalacmia
Hyponatraemia
Hypematraemia

Dictionary-Derived Term ordered by Total Cou

Efficient data review with highly visual and interactive

graphics linked to data tables
Streamline clinical data review process




JMP Clinical Usage

Consumers

Knowledge
\i=Vl=ui=s - Deployment

Knowledge
Generation

Data
Gathering

Review Builder

|Statistica| Reporting Tools |

SAS/JMP
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“Local” Configuration: Default Installation (Everyone is an ISLAND)

. .. X

Study Data A Study Data B Study Data C Study Data D Study Data E

No Sharing Between Users

\ 4 A\ 4

User A Private User Folder User B Private User Folder User C Private User Folder
On Server On Server On Server

* All Access (Read/Write) Permissions Controlled By Active Directory (Study Data and User Folders)
* User B is allowed to see some Study Data (B, C, and D) that is also allowed to be seen by User A and C
* User B cannot see Study Data Aor E
* Any given user can only see the output they have generated within JMP Clinical
* User B cannot see User A output generated within JMP Clinical automatically saved to a default location
* |f users want to share output, there will have to be a folder setup so that the appropriate users have access
* Narrative Templates (Velocity and SAS Macro) are stored, by default, in Program Files (readable by all)

Jmp




“Shared” Configuration: People have Shared JMP Clinical Folders

Study Data B Study Data C

Study Data A

Shared Study A Folder Shared Study B Folder Shared Study C Folder

“Shared” Configuration — User A 1 Study, User B 3 Studies, User C 2 Studies

In addition to the default “Local” configuration, one or more “Shared” configurations can be created

* User can switch between configurations, but only one configuration can be active at any given time
All Access (Read/Write) Permissions Controlled By Active Directory (Study Data and Shared Folders)
When users save output, they are directed to save it to the default study specific shared folder

* However, a user can optionally save the output wherever they have access
Users can only see a study registered within JMP Clinical if they have access rights to the study data AND shared
configuration folder .
When notes are created, they are automatically saved to the active study specific folder (no exceptions) IT‘np



Multiple “Shared” Configurations: One for each
Therapeutic Area

User A

Study Data A Study Data B

Shared Study A Folder Shared Study C Folder

“Shared” Configuration — User A 1 Study, User B 3 Studies, User C 2 Studies.

V' AR BN "V Y.
Study Data A ' Study Data B i ctudy Data C
-——

Shared Study A Folder Shared Study B Folder Shared Study C Folder

AR BN "V Y.
Study Data A ' Study Data B i Data C
-——

Shared Study A Folder Shared Study B Folder Shared Study C Folder

SAS Institute Inc. All rights reserved






User personas

Data Monitors/
Data Managers

nical Operations Departmer:f?\
d with Data Quality and Fraud

Medical Revieweh

Cleanse and prepare data for
other groups

Statisticians Writers/
Biostatisticians Medical Monitoring
Biometrician Clinicians

Reporting safety and efficac
(effectiveness)

Concerned with bad side effects
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Case Study

Nicardipine Study: Treatment of Subarachnoid Hemorrhage

A subarachnoid hemorrhage (SAH) is bleeding into the subarachnoid
space, the area between the arachnoid membrane and the pia mater
surrounding the brain. This may occur spontaneously, usually from a
ruptured cerebral aneurysm, or may result from head injury.

Subarachnoid hemorrhage in the brain

M-Nicardipine zoes

Middle cerebral artery

Nicardipine is a medication used to treat high blood pressure and angina. Therefore
it reduces the risk for additional subarachnoid hemorrhage.

Jmp



Live Presentation

Next slides are screenshots from the live presentation
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Medical Reviewers/ Medi

Writers/

Medical Monitoring V

Clinicians

What count/percent of subjects on

drug had a serious adverse event?

Subgec Courn
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&
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Dicticnry-Derve Torm e by Tetel Gt demcamcing]

Did those subjects have
abnormal lab results?

Observed Values for Potassium

K (mmol/L)

Mean(K) vs. Visit Number

.
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[
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Sercun Evamt
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Visit Number

What medications were those

subjects taking?

For selected subjects, what is
the complete patient profile or
narrative?

Planned Treatment for Period 01

—NIC 15
—— Placebo
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Concomitant Medications

ECG Test Results

Laboratory Test Results:

Vit Signs
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Exposure
15 — oo
s
£ Subject: 101004
Acherse verts Randomized Arm: NIC .15
e i Name: 1014

Drugs and Doses on Day of Event: On Treatment
Serious Adverse Event (coded term [reported term]): COMA [COMA]

Subject 101004 was a 48-year-old white female. Her medical history included focal deficit
assaciated with sah (1988), headache associated with sah (1988), loss of consciousness
associated with sah (1988), vomiting associated with sah (1988), other medical condition (1977),
and allergies (start date unknown). The subject discontinued the trial on 31JANI98S (Day 4) due
10 death.

©On 28JAN1988 (Day 1) the subject experienced a coma (severe) which was considercd a serious
adverse event (SAE). Though the event was considered serious, no reasons were provided on the
case report form. The subject was on treatment when the event occurred. It is not known from
the case report form if therapeutic measures were administered to treat the event

Adrerse events that occurred vithin /- 3-day Window of the omsct of the SAE incuded brain
ild), hy (severe), (mild), (severe),

mmmm-meme increased (severe), subnuhno:d haemorthage (severe), and

at the onset of the SAE included:

docosate sodium, potassinm suppl

The investigator considered the AE to be related to study medication. The event ended on.
31JANI988 (Day 4) with a final outcome of recovered resolved
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Studies

Adding a Study

PREEE DEOEE

1[: 311, Nicardipine

Studies |

E..;; Name s
: 4 Name

Reviews = Nicardipine

Nicardipine Snapshot
= Oncology Data

- SEND data
Settings

| 4 General

| *Study Name

|N\:ard|p|ne

%]

Type of Study
@ Clinical

) Non-Clinical
SDTM Folder

|C:\Progra m Filest SASHome\JMPClinical\14'LifeSciences\Sample Data\Micardipine\SDTMY\

” Browsa”H View |

ADaM Folder

|C:\Progra m Files\SASHome\JIMPClinical\14\LifeSciences\Sample Data\Nicardipine\ADal\

” BrowsamH View |

Use SAS Transport Files
[] Enable Future Snapshot Comparisons

< Options
Selected SDTM Domains

Selected ADaM Domains

(]

=

A study is a collection of input data
folders, settings, and an output
folder.

JMP Clinical reads directly CDISC
data, a combination of SDTM and
ADaM. It reads also SEND.

L1
* Required Parameter
Make this the current stucky



Building Review from Template

File Edit Tsbles Rows Cols DOE Ansiyze Graph Tools View Window Help
HREH LB N?2Fe|0¢ P+ OSSO0 .
W B WEE ) B
e I3 Demogr...stribution |3 Adverse ...stribution g Concomitan... Distribution | EE Laboratory ...ime Trends | B Vital Si..e Trends |4 Hy's L..eening | [il] ¥
x
- - - . x
Report Navigator | Review Subject Filter Demographics Distribution
Jom
Demograghics Distribution ~ Options
Adverse Events Distribution * “E‘
Concomitant Medications Distribution ~
Laboratory Test Results Time Trends = 4 General
Vital Signs Time Trends * Trestrment or Compsrison Varisble to Use

Hy's Law Screening * Actual

Treatment or Comparison Variable

Subjects
Select the analysis pepulation
Safety

Select saved subject filter

> Additional Filters
4 Results

[ Perform treatment comparison analysis for demographic variable
Create additional distributions for selected variables

The Reviews tab enables to
create a new review of the
selected study, open an existing
review, or use a template
generated previously for
another study to generate a
review for the current study.
Default templates for different

.
user personas are in place.

[ Create Age Group Table
Age Groups
*Group 1
“Group? | | Findings Quality and Fraud Templatejm...  10,10.2018 1401 IMPCRT File 9KB
o | | Medical Menitoring Templatejmpert 10.10.2018 14:01 IMPCRT File 13 KB

| | Oncology Template,jmpert 10.10.2018 14:01 JMPCRT File 12 KB

| | Quality and Fraud Template jmpcrt 10.10.2018 14:01 IMPCRT File 11 KB

| | Signal Detection Template.jmpert 10.10.2018 14:01 JMPCRT File 9KB



Report Screenshot
Demographic Distribution

Demographics Distribution < Demographic Tables
bl = NEE N E 4 [=|Subject Population by Treatment
(=] . R =
T 4 Distribution Details -
o 4 = Distributi Planned Treatment for Period 01 Count| % of Total
2 RN NIC.15 447 49,63
4~ Age A= |Sex 4 =|Race 4 =Plai Placebo 455 50,43
110 All 902l 100.0%
g OTHER j5¢ £ =/Subject Population by Age
90
wm T M = =) Planned Treatment for Period 01 |
WHITE NIC .15 Placebo All
70 Age |N 447 455 902
B0 Mean 49,70 50.25 49.93
Std Dev 13.92 1378  13.83
50 BLACK OR AFRICAN AMERICAN i |1 Min 19 18 1§
e Cuantiles23 30 40 401
8 5 7 b Median 49 50 50)
30 - Quantiles75 a0 a0 a0l
ASIAN iz Max 86 104 109
20 1
7 £ = |Subject Population by Age Grou
b S(?DUI:J & |> Frequencies I’ Frequencies I Freq 1 P by Ag P
- Planned Treatment for Period 01
P Quantiles NIC.15 Placebo
I =|Summary Statistics Age Group Count| Column%| Count| Column%| Count| % of Total
Age 39 or younger 113 25.335 107 23.5%5 220 24,30%
Age between 40 and 64 266 59.5%5 285 62635 551 61.00%
Age 65 and older i} 15.235 63 13.835 131 14.52%
All 447 100.0% 455 100.0% 902 100.0035

Visualize relationships between demographic characteristics and treatment groups. One would
need to check for consistency in the demographics distributions to evaluate any significant devigrtion
among age, sex ,race groups and sites within the different treatment groups Jmp
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File Edit Tables Rows
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Cols DOE Anahae Graph Took View Windo
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Report Screenshot
Adverse Event Distribution

w Help

NS .

FREIFEENEEIE-E

[ENE]E]

i, Demagraphics Distribution | kg Adverse Events Distribution i Concomitant Medications Distribution B Labaratory Test Resulte Time Trends K& Vital Signs Time Trends | ¥ Hy's Law Screening [l ¥
@x B
Adverse Events Distribution
Report Navigator | Review Subject Filter
2 Bemosgaphic Bbion > BB BB 0 [I=ES ]
Drstribution Detail: £ Resuns
Demagraphic Tables
4 Achverse Events Distrbution 3 aview 4 Counts Graph
Counts Gaph 4 Demographic Grouping Displayed counts ingicate the v Shy
Distributions Hone 4 = Adverse Events Counts Graph
4 Concomitant Medications Disirbution
Counts Graph .
Somts Seoph face Severity/intensity
Deatribut ity 300 -
ibuslons Study Site Identifier —
4 Laboratory Test Resuits Time Trends 25 =
Laboratory Test Results Treatrnent Time Trends 4 Adverse Events Stacking - N Ve
Laboratory Test Results Subject Time Trends Hone 20 =
4 ital Signs Time Trends Serious Event. A
Vital Signs Treatment Time Trends 150 @
Vital Signs Subject Time Trends Outcome of Adverse Event
4 Hiy's Low Screening Causalty 100
L?’” Low Screaning Action Taken with Study Treatmer. .
oy Sty Doy e I III II
Msng o Tt Sy 4= ReportFiter . HiNasNeinn=ns
Clear ][ Select i H
Imerse 50 i
= 45 5 Toml Count < 560 20 e 2
130 4
5 < Percent Dccurrence < 62.1
100
] Serious Event (2) & IIIIIIII
" ¥
E—— ML el LLLITITTTIY
erity/Intensity | s ElS EEREEE 5L £
MILD(2655) E;azggégggigggg égi%%;gggggbzg
MODERATE (1643) LR i%-iéssai Eiu:éﬁié%siEEE
SOVERE 502 §UEEE FEEE i SPEgSRSEEERE::
 Outeome of AdverseEvent (1) L R B A L §3%3F 3F3fsis
RECOVERED/RESOLVED (3454 i 23 L] H L A 3§ 5
RECOVERED/RESOLVED WITH 3 3 El £ ETES
RECOVERING/RESOLVING (57 H § # i i -
NOT RECOVERED/NOT RESOL i X I |
FATAL (569) 2 t3
UNKMOWN (31) Dictionary-Derived Term ordered by Total Count [descending]
el 4 Counts Table
=] Causality (4)
4 = Tabulate 4
NOT RELATED (4024) Ta
UNLIKELY RELATED (366)
POSSIBLY RELATED (389) [ I Flanned iod 01 I
T

[
Visualize relationships between adverse events frequencies and treatment groups:

than other.
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Report Screenshot
Laboratory Time Trends

File Edit Tbles Rows Cols DOE Anabyze Graph Tools View
HREH 2B k29N LA+

indow Help

Sco, i @mimE,

{fz Demographics Distribution | K Adverse Events Distribution | I Concomitant Medications Distribution | Laboratory Test Results Time Trends | 5 Vital Signs Time Trends | 4% Hy's Law Screening | [il] v
@x = =
Report Navigator | Review Subject Fiter Laboratory Test Results Time Trends
4 Demographics Distribution Do 155 ]] |
Distribution Details 5 | AResults
Demographic Tables g -
4 Adverse Events Distribution H D 4 Laboratory Test Results Treatment Time Trends

Counts Graph = FrameSize —r——

Counts Table & - Observed Values for Bilirubin
Distributions F =5
4 Concomitant Medications Distribution 2 [Average Measurements Acrass Vs itiN umbes
-!!
Counts Graph = Planned Trestment for Period 01
Counts Table g DD NIC.15
Distributions 00026 Placebo
4 Laboratory Test Results Time Trends T

Laboratory Test Results Treatment Time Trends
Laboratory Test Results Subject Time Trends 0.0032
Vital Signs Time Trends 0.003

Vital Signs Treatment Time Trends v
Vital Signs Subject Time Trends

Hy's Law Screening 0.0026 /
Hy's Law Screening 0.0024 -
[Sests by Study Day o \/
Missing Lab Test Summary “

1 H E a 5 6 7 g 9 10 11 12 13 14
Visit Number

S
BILI (mmol/L}

Y

b oeBRER

Count

4 [~|Observed Values for Blood Urea Nitrogen
Average Measurements Across Visit Number
Planned Treatment for Period 01

— NIC.15
85 Placebo

BUN (mmol/L)

Count

mp

Visualize laboratory test results enables to visualize findings accross the time of the study.



Manage Profile Data

Patient Profile Precompute and Display Template

An action on the Studies window enables now to precompute profile data for faster

processing and to create, save and apply multiple data templates per study.

Current Profile Data Template: None

Manage All Profile Data Templates
Profile Data Template

<

Mone * Apply

Selection Behavior

() Include Only the Selected Domains
®) Exclude the Selected Domains

Available Domains Selected Domains
s

M

o

EG
EX
LB
MH
SV
Vs

Manage Precomputed Profile Data for Micardipine

Precompute profile data using current templ ate|

Precomputed Profiles Exist for the Following Templates

4Subjects Graphs | Tables | Demographics
4 Demographics
4 Review Status Subject  Age Sex Race Site Amm  StartDate
21025 Status: | Ypreviewed v 21025 108 F 'WHITE 02 Placebo 1989-03-16T1200:00 1989-03-19T21:00:00 NICSAH1
4 Profile 4 Medical History
vsit 1ia Sublect Victe usnces
Exposure
Placebo B ANGINA
DATE OF SAH - Disposiiicn HEADACHE
oe
RaNDOMIZED

Adverse Events

Concomitant Medications

ot

MEPERIDINE .
MULTIVITAMINS _
POTASSIUM SUPPLEMENTS —

ECG Test Results

PRMEAN

QRSDUR

QTmean

HYPERTENSION
LOSS OF CONSCIOUSNESS

THER MEDICAL CONDITION
5-4-3-2-10123 45
AGEMH
4 Legend

Adverse Events
— il # seriois

= Modemtz & NotSeriois



File Edit Tables Rows Cols

EEEIEEC 1R

Report Screenshot
Patient Profiles

DOE Analyze Graph Tools View Window Help

k2@l rat+OdsSco

5.

4 Subjects
101007
11007
11016
11047
121003
141072
161004
161006
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- Individual Patient profiles summarized each event happening accross study days
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Subject: 101004

Randomized Arm: NIC .15
Investigator Name: 101A

Report Screenshot
Adverse Event Narratives with Tables

Subject 101004 was a 48-year-old white female. Medical history 1s included in Table 1.

The subject had the following vital signs at baseline: DIABP (89, 86, 90, 93, 72, 94, 88, §9_83

and 81 mmHg at 16:00, 16:15, 16:30, 16:45, 17:00, 18:00, 19:00, 20:00, 21:00 and 22:00,

respectively). HR (66, 84, 118, 119, 145, 96, 99, 95, 94 and 91 BEATS/MIN at 16:00, 16:15,
16:30, 16:45, 17:00, 18:00. 19:00, 20:00, 21:00 and 22:00, respectively), and SYSBP (172, 168,
166, 168, 149, 177, 169, 183, 166 and 148 mmHg at 16:00, 16:15, 16:30, 16:45, 17:00, 18:00,

19:00, 20:00, 21:00 and 22:00, respectively).

Table 1: Medical History

Term Year
Jocal deficit associated with sah 1958
headache associated with sah 1948
loss of consciousmess associated with sah 1988
vomifing associated with sah 1988
other medical condition 1977
allergies start date unknown

The subject's concomitant medications are listed in Table 2.

Table 2: Concomitant Meds

Reported Standardize Indication Dose per Start Date End Date Start Study End Study
Name d Name Administrati Day Day
on

DOCUSATE DOCUSATE STOOL 200 1988-01-27T 1988-01-31T -1 4

SODIUM SODIUM SOFTNER 14:35:00 12:30:00

FPHENOBAR PHENOBAR SEDATIVE 120 1988-01-27T 1988-01-31T -1 4

BITAL BITAL 14:35:00 J2:30:00

POTASSIUM | POTASSIUM | FLUIDS 30 1988-01-27T 1988-01-31T -1 4

SUPPLEME SUPPLEME 14:35:00 12:30:00

NTS NTS

RANITIDINE RANITIDINE DECREASE 150 1988-01-27T 1988-01-31T -1 4
ACIDITY 14:35:00 12:30:00

DOPAMINE DOPAMINE ELEVATED 384 1988-04-30T 1988-04-31T 3 4
BP 01:30:00 00:00:00

DOPAMINE DOPAMINE ELEVATED 250 1988-01-31T 1988-01-31T 4 4
BP 01:00:00 12:30:00

Patient narrative is a brief summary of
specific events experienced by patients,
during the course of a clinical trial.
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Regular review of study data is important to identify issues relating to data quality
and fraud, unusual data patterns. It can be at the patient or at the data collection level.

Graph Builder Study Site Identifier=44, Domain=LB

4= AE Counts Graph
Dictionary-Derived T

*  Patient re-enrolling several times

*  Preferred scheduled attendance

*  Constant or Correlated findings
*  Find outliers and inliers

*  Digit Preferences

*  Risk Based Monitoring

...........

Risk Based Monitoring: analyse site performance, evaluate risks and visualize sites based on metrics
Snapshot comparison: Comparisons between current and previous data snapshot accelerate clinical review
to avoid redundant work effort

Jmp



Report Screenshot
Correlated Findings
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Difference in Correlations

This report calculates pairwise correlations between tests within each findings
domain and identifies unusual results at specific study sites



Report Screenshot
Multivariate Inliers and Outliers

Multivariate Inliers and Outliers
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This report calculates Mahalanobis distance based on available data to identify
subject inliers and outliers in multivariate space from the multivariate mean. It

generates results by site to see which sites are extreme in this multivariate space. ,mp
Jmp



Review Subject Filter
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- System-wide Review Subject Filter can be used to filter all subject-level reports
comprehensively by using row state synchronization across virtually joined tables.

- The review subject filter is based on demographic characteristics.
- One can filter on a particular report and the filter gets propagated to each reports



Review Subject Filter
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Vital Signs Time Trends (2) Resuits reflect Review Subject Filter selections.
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- With the subject filter all reports gets updated on subject level.
- Powerful way to directly find relationships







Oncology Clinical Trials
Analysis Challenges

- Creating deterministic/consistent endpoints for
tumor response

- Data capture and evaluation of solid tumor lesions

- Appropriate Analysis and Visualization of early
efficacy

- Complex trial designs and small sample sizes



Response Evaluation Criteria in Solid Tumors (RECIST)
International guidelines originally developed by World Health Organization (WHO)

RECIST Overview

- |dentify Target Lesion Response

Max 5 lesions (generally >10mm in size), Max 2 lesions per organ

- Sum of the longest diameters (uni-dimensional)

- short axis consideration for nodal tumors.

- Disease Response Identification
- Complete Response (CR): All target lesions disappear/shrink.
Partial Response (PR): At least 30% decrease in the sum of target lesions WRT baseline.
Progressive Disease (PD): At least 20% increase in tumor burden response WRT minimum lesion sum on study
(nadir).
- Stable Disease (SD): Change in tumor burden response fails to qualify for either PR or PD.

« RECIST Endpoints common for regulatory approval by both FDA and EMA

- Objective Response Rate (CR + PR) for early efficacy .,
Jmp



Efficacy Signals
FDA Industry Guidance for Clinical Trial Endpoints

PFS Survival Hazard Ratios Treatment A vs. B
SEX=M R

- Survival Analysis (OS) .
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- Progression Free Survival Curves (PFS)
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- Time to “disease progression” OR Death ol
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- Objective Response Rate (ORR)
Treatment A | Treatment B Total Subjects
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Detecting Early Efficacy Signals

Waterfall Plots

Time Trend Plots

Swimmer Plots

Copyrig

Effective Tumor Response Visualization

Best Response in Target Lesions
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Swimmer Plot: Overall Response Test Results

Response Assessment Results
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JMP Clinical Solution Screenshot
Solid tumor oncology clinical review

{8 Review Builder - Oncology Template - IMP Clinical
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Tumor Burden Spider Plot

Tumor Response Across Time

Percent Change from Baseline (%)

-100 -

Sum of Target Lesions for LDIAM Test Results

100 -

0 20 40 60 80
Study Duration(Weeks)

Variables(
X( :Name( "Study Duration(Weeks)" ) ),
X( :Death, Position( 1)),
X( :New Lesion, Position( 1)),
Y(:Name( "Percent Change from Baseline (%)" ) ),
Overlay( :Unique Subject Identifier ),
Color( "Description of Planned Arm" )
),
Elements(
Line( X(1),Y, Legend( 1), Summary Statistic( "Min" ) ),
Points(X(1),Y, Overlay(0), Legend(2) ),
Points( X(2), X(3),Y, Overlay(0), Color(0), Legend(3))

= Treatment A
—— Treatment B
e Death
% New Lesion

), Copyright © SAS Institute Inc. All rights reserved

JMP Implementation

3 Elements

6 Variables

Element/Variable Control

Legend Control




Best Response Waterfall Plot JMP Implementation

Best Response in Target Lesions

. = resment 2 Elements

[ Treatment B
=+ NoChanges
e Death

5 Variables

Percent Change from Baseline (%)

Element/Variable Control

Subject

Variables( d l
X( :Unique Subject Identifier, Order By( :Name( "Percent Change from Baseline (%)" ), Descending, Order Statistic( "Min"))), Legen CO nt ro
Y(:Name( "Percent Change from Baseline (%)")),
Y( :NoChanges, Position( 1)),
Y(:_DSDECOD_, Position( 1)), h
Color( :Description of Planned Arm) W ere State ment
),
Elements(
Bar( X, Y(1), Legend( 7), Bar Style( "Stacked" ), Summary Statistic( "Min" ) ),
Points( X, Y(2),Y(3), Color(0), Legend(6))
),
Where( :Best ==1),

Copyright © SAS Institute Inc. All rights reserved



Swimmer Plot: Duration of Positive Tumor Response

Swimmer Plot: Overall Response Test Results
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Subjects With Response Assessment
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Study Time (Months)
X( :RFWK),
X( :RSWK, Position( 1)),
X( :Response Assessment, Position( 1)),
X( :Name( "Ongoing (Months)" ), Position( 1)),
Y( :Unique Subject Identifier, Order By( :RFWK, Ascending, Order Statistic( "Mean" ) ) ),
Overlay( :Unique Subject Identifier ),
Color( :Name( "Character Result/Finding in Std Format" ) ),
Color( :Description of Planned Arm )
),
Elements(
Bar(X(1),Y, Overlay(0), Color( 2), Legend( 2 ), Summary Statistic( "Max" ) ),
Line( X(2),Y, Color( 1), Legend(5), Row order( 1), Missing Values( "No Connection" ) ),
Points( X(3),X(4),Y, Overlay( 0), Color( 1), Legend( 4 ), Jitter( "None" ) )

Response Assessment Results
® CR
® PR
» Ongoing (Months)
Treatment A
[ Treatment B

Copyright © SAS Institute Inc. All rights reserved

JMP Implementation

3 Elements

8 Variables

Element/Variable Control

Legend Control

Data Formatting




Swimmer Plot Data Formatting

- Supporting Line Breaks

Swimmer Plot: Overall Response Test Results

Response Assessment Results
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- Supporting Color Changes

Swimmer Plot: Overall Response Test Results
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Summary Time Trends With Count Plots JMP Implementation

Change from Baseline for Alanine Aminotransferase

Average Measurements Across Visit Number Planned Treatment for Period 01

140 = NIC .15
120 — —— Placebo

100
80
60
40 -

. Elements for Each Frame

Multiple Frames Elements

ALT (U/L)

Summary Statistic Control

+ Incorporate subject counts into visualization of treatment summaries
Variables(

X( :Visit Number ), Y( :ALT), Y( :ALT ), Overlay( :Planned Treatment for Period 01 )

Count

),
Relative Sizes( "Y", [2 1]),
Elements( Position( 1, 1),
Line( X, Y, Legend( 1)),
Points( X, Y, Legend( 2 ), Summary Statistic( "Mean" ) )
),
Elements( Position( 1, 2),
Bar( X, Y, Legend( 19 ), Summary Statistic( "N" ) )
),
Where( !Is Missing( :ALT) )

Copyright © SAS Institute Inc. All rights reserved
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JMP Clinical Review Subject Filter

Linking Domains to Demography with Virtual Joins

- Clinical Review “Line of Question” Analysis

What count/percent of subjects on ‘ What medications were those ‘ Did those subjects have
drug had a serious adverse event? subjects taking? abnormal lab results?

- Virtual Joins within JMP Clinical architecture enable this analysis to be
- Immediate

 Interactive
« Accomplished with Row States only and NO DATA STRUCTURE MANIPULATION



- See JMP Discovery US Tutorial “Talking Tables”
« https://community.jmp.com/t5/Discovery-Summit-2018/Let-s-Talk-Tables-US-2018-412/ta-p/8024

JMP Virtual Joins & Row State Synchronization

% Chinical Trial Safety Prafile - JMP Clinical
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L Screening Visit1  Wisit2  Visit3  Visit4  Visit3  Visité Visit7  Visit8  Visit® Visit 10
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= | AdverseEvents [ 25 Unique Subject Identifier - JMP Clinical - O X
Notes The Unique Subject Identifier is virt
Reference These data were derived from t
[+ Dictionary-Derived Term

I+ Adverse Event Occurrence Column Name |Unique Subject Identifier

[ Lock
Data Type Character ~

'Unique Subject [dentifier' in table 'AdverseEvents'

| Columns (31/0)

) th Study Identifier
ik Domain Abbreviation

th Unique Subject Identifier Modeling Type | Nominal >

|
|
|
th Dictionary-Derived Term |
|
|
|

v

Column Properties
SAS Name Link Reference

SAS Label
o abel —— Reference Table [Select Tablel
Demography.jmp

Use Linked Calumn Name

w | Demography [

MNotes The Unique Subject Identifier cont
| Reference These data were derived from
| b= Age By Study Site Scatter Plot

I Data Filter

|+ Distribution
| B Comprehensive Safety Profile

ks Body System or Crgan Class

s Severity/Intensity

i Serious Event

il Action Taken with Study Treatment
ik Causality

ik Outcome of Adverse Event

Wl Start Date/Time of Adverse Event
ks End Date/Time of Adverse Event
il Study Day of Start of Adverse Event
A Study Day of End of Adverse Event
 Total Count

[> referenced by Uni..Demography [16/0)

° “\\\ Row States

~|Rows

All rows 5134
Selected 7
Excluded 79
Hidden 79
Labelled 0

Row States Synchrenization with Referenced Table

{[=Columns [17/0)

|tk Study Identifier

,‘ Domain Abbreviation i

|tk Unique Subject Identifier T
th Subject Reference Start Date/Time
th Subject Reference End Date/Time
1t Study Site Identifier

{1k Date/Time of Birth

Exclude Hide
[JLabel [] Color [ Marker

A Age

filhs Sex

|tha Race SLabs - . b

: Ezzc&ﬁirzion of Planned Arm Efé:,}g{ﬁ%?ﬁfi\%?ﬁ32:325?:§ﬂ:‘|‘v’i?.3?§f ° 1 S u bJ eCt Se | eCted | n De m Og ra p hy:
v y

B Liver Lab Results By Visit

R * 7 associated AE records
th Domain Abbreviation

e . * 3 associated Laboratory records

th Lzb Test or Examination Name
4l Numeric Result/Finding in Standard Units

th Anticonvulsants Flag

ik Blood Transfusion Flag

|tk Induced Hypertension Flag

|t Patient Died Flag

1tk Patient had Vasoconsription Flag

«|Rows th Standard Units
= 4 Reference Range Lower Limit-Std Units
All rows 872 dl Reference Range Upper Limit-Std Units

seected 1 S 15 Excluded Su bj ects:

; th Date/Time of Specimen Collection
Hidden 15 l Study Day of Specimen Collection
y Day of Sp

Labelled 0 vt Nume b 79 Excluded AE Records
e 106 Excluded Lab Records

I referenced by Unique Su...ier to Demegraphy (16/0)

~|Rows

All rows 6,803
Selected 3
Excluded 106
Hidden 106




JMP Virtual Joins

You can’t go both ways....

- A Referencing Table may only dispatch or accept row states from source.
« Loops, inconsistent rows states may easily ensue

« JMP Clinical Application
« Domain Tables are all “listening” to demography updates
« We can drive all clinical report domain analyses from demography data filter

 Globally filter from any domain signals enabled with action buttons that rely on
JSL scripted data table and local data filter Listeners

Make Filter Change Handler
rs = df << Make Filter Change Handler(function(a) );

Creates a data filter handler to handle notification that the filter has changed. The number of rows filtered is returned
in the argument to the functicn.

Ecample [£]
Names Default To Here( 1 -
dt = 0y "ESAMPLE_DATA/Cities.jmp™ )3
dist ribution( Automatic Recalc( 1 ), Continuous Distribution( Column{ :POP ) )
filte << Local Data Filter( Add Filter( columns( :Region ) ) );

f = Function( {a}, Print( a ) );
rs = filter << Make Filter Change Handler( f );



Demo

JMP implementation of table and filter listeners Screenshot

Bt JMP Table Linking Example - JMP Clinical

A = Subject Filter

| Clear ||Favorit5 'H

Help |

Iverse

> | Study Identifier (1)
=118 2 Age <108
e

~Sex (2)
[ S| |

| Race (4)

ASIAN (15)

BLACK OR AFRICAN AMERICA
OTHER (51)

WHITE (701)

* | Description of Planned Arm

NIC. 15 (447)
Placebo (455)
Screen Failure (4)

* | Study Site dentifier (40)

01(51)
02(32)
02(23)
04(26)
05 (5)
06 (7)
07 (5)
08(23)
09 (40)
10(17)
12(18)
14(75)
16(20)
17(18)

“ 4 Subject List

101001
101002
101003
101004
101005
101006
101007
101008
101009
101010
101011
101012
101013
101014
101015
101016
101017
11001
11002
11003
11004
11005
11006
11007
11008
11009
11010
11011
11012
11013
11014
11015
11018
11017
11018
11019
11020
11021
11022
¥ (11023

Demeography Distribution | AE Distribution

4|\~ Distributions

4 ~|Age

Findings Distribution

A= |Sex

110

100+

B0

80

70

60—

50

40

30

20

578

I Quantiles

L
0 25 50 73100

Count

[> = Summary Statistics

4|/=|Subject Population by Treatment

[ Frequencies

|Planned Treatment for Period 01 | Count_Text % of Tatal|

Inic 15

247

19,6

4 |~|Race
WHITE
OTHER
BLACK OR AFRICAN AMERICAN
ASIAN

I Frequencies

- [m] x

4~ Planned T

Placebo

NIC.15

I Frequencic




JMP Clinical Review Subject Filter Screenshot

L[] . (l ” L[] L[] . . .
Enable efficient “global” filtering of subjects in a Review
{8l Review Builder - Oncology Template - JMP Clinical - O X
]
|z, Demographics | Wil Disposition | B§ Tumor Response | [E° Disease Response | = irRC Disease Response | [ Progression Free Survival | [i] v

Results reflect Review Subject Filter selections.
1= 15| =]
iew Subject Filter

A Tumor Response
Summarizing tumer burden for measured lesions by study visit.
Best Disease Response represents values detected in RSTESTCD = OVRLRESR.

4 ~|Best Response in Target Lesions

Report Navigator | Review Subject Filter

| Saved Filters: |~

4 = Subject Filter 4Subject List
JMPCO11-001
IMPCO11-002
6 matching rows IMPCO11-003
) Inverse IMPCO11-004
IMPCO11-005
~ | Study Identifier (1) JMPCO11-006
IMPCOnco IMPCO11-007
JMPCO11-008
T/47 < Age =75 IMPCO11-009
S — JMPCO11-010
= JMPCO11-011 * |New Lesion Detected (2)
Sex (2) IMPCO11-012 v
£ M IMPCO11-013
= IMPCO11-014 ~[1] Disposition Event (1)
Racela) JMPCOT11-015
IMPCO11-016
JMPCO12-001 AND R
IMPCO12-002 L&
IMPCO12-002 =
IMPCO12-004 4 = Tumor Response Across Time

JMPCO12-005 - Sum of Target Lesions for LDIAM Test Results

IMPCC12-006 Treatment A
~—— Treatmer
2 / — — B

JMPCC13-001
013-002
M 13-002 o Death
* MNew Lesion

14 matching rows

[ Inverse

= Best Disease Response (3)
Partial Respense (PR) (4)
Progressive Disease (PD) (2)
Stable Disease (SD) (8)

¥ Treatment A
% Treatment B
+ MoChanges

* Death

BLACK/AFRICAN-AMERICAN |
WHITE/CAUCASIAN (3)

Percent Change from Baseline (%)

Subject

~ | Description of Planned Arm (2)
Treatment A (3)
Treatment B (3)

~ | Study Site Identifier (2)
001 (2)
003 (4)

JMPCO12-003
IMPCC12-004
IMPCC12-003
IMPCC1 2-006
IMPCC 3-007

a0 \
JMPCO13-008

JMPCO13-000 -60

-80
= JMPCO13-011 20 40 60 30
Courtr 1) IMPCO13-012

158 JMPCO12-013 Study Duration(Weeks)
IMPCO12-014 Where{Disposition Event = Death)

anp [ or ] JMPCO13-015

IMPCO12-016

Percent Change from
Baseline (%)
B e

=)

IMPCO13-017
IMPCO13-018 “

Oncology Example







The Trouble with Vertical Applications
“| Like it! BUT.....”

- Even with a rich set of report options, no “out-of-the-box” report will do
100% of everything everyone wants.

« JIMP Clinical comes with JMP

- JMP Clinical 7 enables saving Filter Settings, Data Table changes,
and JMP custom scripts into a JMP Clinical Review Package



JMP Clinical Customization
JMP Exploration on Report Output

« JMP Clinical Reviews
- Retain Data Table updates (e.g. creation of a new column)
- Includes any data table scripts and automatically runs them on review open.

Graph Builder
Adverse Events Over Time Causality
I NOT RELATED

500

[ UNLIKELY RELATED
[ POSSIBLY RELATED
[ RELATED

Live Example:
Create an include a custom

adverse events graph in a JMP 7
Clinical AE Distribution Review III| I | I
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Standard Terminology
* Review Builder
* Review Template
* Report (Title)
* Report Results
» Section(s)
* Data Table

* Review
*  Saved Review Builder

Save -> Review Template
Open -> Review Template*
*Opens in Review Builder

Save -> Review
Open ->Review**
**Opens in Review Viewer

JMP Clinical API

Control Execution and Content of JMP Clinical Reviews

il

,ﬁﬂ Review

der - Tutarial Template - JIYP Clinical

| —

[BE 2]

) =)y LB B E
—

Report Navigator _Review Subject Filter

|4 Demographics Distribution D>

Demographic Tables

4 Study Visits
Visit Counts
Visit Day Distributions

4 Adverse Events Distribution
Counts Graph
Counts Table
Distributions

4 Vital Signs Time Trends

Vital Sians Treatment Time Trends

Vital Sigrs Subject Tine Trends

2, Demographics Distribution | Ky Study Visits | Fig Adverse Events Distribution

Vital Signs Time Trends

ES Vital Signs Time Trends | Y]

| | ]

E=ENEI=
ults

>
(=]

suond

Frame Size

a9y yoday 4| v

78
76
74
72
70
68

DIABP (mmHg)

400
'g' 300
& 200

E

4 vé
4 Vital Signs Treatment Time Trends

—A

4 =|Observed Values for Diastolic Blood Pressure

Average Measurements Across Visit Number

.—/’HJ)_/_K

1 2 3 4 5 & 7 3 9 10 11 12 13 14
Visit Number

Al ..

Planned Treatment for Period 01

—NIC.15
— Placebo

Findings Time Tr

| Columns (82/0)

- Visit Number

Excluded
Hidden
Labelled

ik Unique Subject Identifier ¢

K S0 Unigue Subject
- Identifier Visit Number DIABP

1 1017001 . 72
2101001 1 684
3 101001 2 B2.666666667
4101001 3 73.2
5 101001 479333333333

: 6 101001 5

ol * ¢ TUTUCT o
8

77.33333333

HR SYSBP
70 138
79.2 145
77 152.66666667

708




JMP Clinical API

Examples

* Insert a new section into a Review

If( Is Empty( IJMPClinicalReviewID ),
JMPClinicalReviewID = (IJMPClinicalReviewAPI:getReviewBuilder()) << getName

)3
Show( IMPClinicalReviewID );
reportTitle = "Vital Signs Time Trends";

JMPClinicalReviewAPI:insertSectionIntoReportByTitleAndSectionName(
JMPClinicalReviewID,
reportTitle,
"Blood Pressure Plot",
V List Box(
/* Put Display Object Code here */
)s
1
)3

- Automate opening and running Review Templates to Create

Reviews

Jmp
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