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COVID-19

Impact on Clinical Trials

Companies with affected trials, by size

Affected trials, by study phase

Number of ' i ot
. companies e - ] octed trinle i
f companies that have reported trig] impacts | Number of affected trials in each Phase of development

Small biotech . Phase

54 companies

Mid-sized biotech

Large biotech or pharma

https://www.biopharmadive.com/news/coronavirus-clinical-trial-disruption-biotech-pharma/574609/
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COVID-19

Impact on Clinical Trials

“... Recruitment and enrolment for most other studies stopped during the
early stages of the pandemic...”

“...we must be cognizant that COVID-19 might affect key study outcomes.”

These are crucial considerations for study analysis and interpretation.

Potential confounding may be addressed by applying sensitivity analyses.

https://www.nature.com/articles/s41581-020-00336-9
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Synthetic Control Opportunity?

Leveraging Real World Data
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Real World Evidence
PHUSE Paper

Using RWE may provide advantages
in cost, cohort sizes and ethical
considerations.

This PHUSE paper attempts to collate all related information
such as sources of RWD (Real-World Data), privacy laws and
use cases in one document which can act as a reference point
for individuals or companies who wish to design, conduct, and
submit studies using RWE (Real-World Evidence).

It includes FDA’s current direction and guidance as of
the date of this publication.

PHUSE RWE Paper
§sas
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https://phusewiki.org/docs/WorkingGroups/Deliverables/PHUSE%20Deliverables%20Jul%202020%20%E2%80%93%20Basic%20Considerations%20for%20the%20Use%20of%20RWE.pdf
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Synthetic Control Arms

Save Time and Money in Clinical Trials

Examples in regulatory decision-making

=" Roche

= European Union coverage requirements for marketing Alecensa (alectinib) in 20 European markets.
In 2015, Alecensa received accelerated FDA approval as a treatment for a specific form of lung cancer.
In February 2017 it was conditionally approved in the EU.
Used a synthetic control arm of 67 patients to provide evidence of relative performance to Ceritinib.
Advanced coverage of Alecensa by 18 months in 20 European countries.

= Amgen accelerated the approval of Blincyto (blinatumomab) for the treatment of a rare form of
leukemia.

Link to Stats News article Link to 'Synthetic and External Controls in Clinical Trials' article 5383
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https://www.statnews.com/2019/02/05/synthetic-control-arms-clinical-trials/
https://www.gene.com/media/press-releases/14615/2015-12-11/fda-grants-genentechs-alecensa-alectinib
https://www.futuremedicine.com/doi/abs/10.2217/cer-2018-0032
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/125557Orig1s000TOC.cfm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7218288/

Synthetic Control Arms - Types
Potential (Pre-COVID) vs. Necessity (Post-COVID)

External Control Cohort Inception Date Possible Types of Data Collection

Retrospective Prospective
RWD Collection RWD Collection

Contemporaneous External Control On or after the first patient enrollment

in the clinical trial

Historical External Control Before the first patient enrollment in
the clinical trial

Hybrid External Control Varies

Real-world evidence to support regulatory decision-making for medicines: Considerations for external control arms
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https://onlinelibrary.wiley.com/doi/full/10.1002/pds.4975

Example
Theoretical Use Case with Synthetic data
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Use Case
PARAGLIDE-HF (example

covpo o .
Novartis Get the latest publi information from CDC: http: e
Get the latest research information from NIH: https://www.

//coronavirus.

BID) u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies v s AboutSite v PRSLo
ICT03570892 and NCT03338998

ase: Lymphoma and intracerebral hemmorh:
Drug: Kymriah and BAF312 (0 save this study
Action: Suspended recruitment
Changes in NT-proBNP and Outcomes, Safety, and Tolerability in HFpEF Patients With Acute Decompensated Heart Failure (ADHF)

artis has tempcwranl}' halted recruitment for a Phase 3 stu Who Have Been Stabilized During Hospitalization and Initiated In-hospital or Within 30 Days Post-discharge (PARAGLIDE-HF)

CAR-T cancer therapy Kymriah, which is meant to test the drug in
some 300 patients with lymphoma. Recruitment was also paused for
aPhase 2 trial of B

ClinicalTrials.gov Ident

The safety and scientific validity of this studh

responsibility of the study

Listing a study does not mean it has been evaluated by the

NCT04237116 ntial
f clinical studies and talk to your health care
efore participating. Read our di for

details.

Sponsor:

Novartis suspended the "pINPOINt" study of secukinumab in
patients with plaque psoriasis alongside fatty liver dis

Novartis Pharmaceutical

Information provided by (Responsible Party):
ovartis Phar
PARAGLIDE-HF, PARACHUTE-HF and three other trials
* Disease: Heart failure, Sjogren's syndrome, Type 1 diabetes and
cancer

Study Details = TabularView = No Results Posted

« Drug: Entresto, CFZ533 and a cancer radiotherapeutic
 Action: Paused recruitment and, in one study, treatment

Study Description

Several trials run by Novartis, one of the lar; .
worldwide, are now marked

hinting at the widening impact being felt by

pharmas. Most notable is an 800-patient Phase 3 study of N
heart failure medicine Entresto.

within 30 d

Ejection Fraction (HFpEF
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Use Case

Study Arms and Primary Outcome

Experimental Active Comparator

Patients on Sacubitril/Valsartan Patients on Valsartan

Primary Outcome Measures
Proportional change in NT-proBNP from baseline
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Use Case
Eligibility Criteria

Inclusion Criteria*

* Patients 240 years of age, male or
female

Patients with a diagnosis of acute
heart failure

SBP 2100mmHg

Patients will have a NT-proBNP local
lab value

Currently on Valsartan

Copyright © SAS |

Exclusion Criteria*®

* Currently taking Entresto™
(sacubitril/valsartan) or any prior use

 Acute coronary syndrome, stroke,
transient ischemic attack; cardiac, carotid
or other major CV surgery

* COVID-19 diagnosis

nstitute Inc. All rights reserved.



Synthea
Real World Data Usage

%)SYNTHEAH HOME ABOUT TECHNOLOGY COLLABORATE CONTACT

SYNTHEA EMPOWERS
DATA-DRIVEN HEALTH IT

77

Synthea™ is an open-source, synthetic patient generator that models the medical history of synthetic
patients. Our mission is to provide high-quality, synthetic, realistic but not real, patient data and
associated health records covering every aspect of healthcare. The resulting data is free from cost,
privacy, and security restrictions, enabling research with Health IT data that is otherwise legally or
practically unavailable.

https://synthetichealth.github.io/synthea/
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https://synthetichealth.github.io/synthea/

Identify Synthetic Control Arm
Powered by SAS® Health

SAS® Health
Solutions

Cohort Builder

% SAS® Analytics Platform

Manage Analytical Life Cycle
for continuous innovation

https://www.sas.com/en us/software/health.html
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https://www.sas.com/en_us/software/health.html

Prepare Data with Programming Interface

SAS® Studio

New Options View [ Open (@ Save All

B Libraries « [ Start Page ® *New_Synthea_Prep.sas x =+
=

X @ : 2 Run & | [ Copy to My Snippets | D & | fxDebug Sep 4, 2020, 4:07:48 PM  }
4y Libraries
> &3 CASUSER
FORMATS
MAPS
MAPSGFK
MAPSSAS
2 MODELS
OPT
4¢3 PUBLIC
> E# 100K_CONDITIONS
> BF 100K_ENCOUNTERS
> EF 100K_OBSERVATI. ..
> 7 100K_PATIENTS
> B ACS_COHORT_RE...
> EF ACS_COHORT_ST...
> B ENTRESTO
> @7 SYN100K_ENTRE...
> E7 SYN100K_MERGED
> B SYNTHEA_100K_N...
> B SYNTHEA_100K_...
> &3 SAMPLES
SASHELP
> #8 SASUSER
> 5§ WORK

Code

options mprint mlogic;
options obs=MAX;

/#
Request from Sherrine:

Flags: CHF, COVID, Entresto (Valsartan), MI or CABG, BP (>=1@@mmHg), Stroke, ACS
Continuous variables: Age at CHF-Dx, NT-proBNP, NT-proBNP date,

*/

WONOGOUV B WN R

i
®©

/* Connect to Public CASLIB */

options cashost="CPOC-Viya-CAS" casport=5570;
cas;

caslib _ALL_ assign;

BB R R R
uh WwWN R

cas casauto sessopts=(caslib="Public");

[~
N o

/* Create LIBNAME on /opt/sas/RCtarballs/1@0k */;
libname opt "/opt/sas/RCtarballs/100k";

NoR e
®© 0w

/* Q&D macro to calculate age */
%macro age(date, birth);

floor ((intck("month", &birth., &date.) - (day(&date.) < day(&birth.))) / 12)
%mend age;

NNNNN
VB WwR R

/* Package up the code we're going to reuse across tables... */
%macro getdates(name, source, codes);
proc sql;
create table opt.&name. as
select distinct patient, min(start) as first_&name. format=date9.
from public.&source.

WWNNNN
P ® WO

File: /home/robcol/sasuser.viya/New_Synthea Prep.sas  Line 10 Column 31 UTF-8 B Recover (19) = % Submission (0) &
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SAS & Open Source
Powered by SAS® Health

= §Sas | oemo= 8 ®® i Q

github.com/sassoftware
for developers

https://developer.sas.com/home.html
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SAS Viya **| SAS® Viya®: The

The Python Perspective Pyt h on
Perspective

SAS Viya **| SAS® Viya®: The R

The R Perspective


https://developer.sas.com/home.html
https://www.sas.com/store/books/categories/usage-and-reference/sas-viya-the-r-perspective/prodBK_71833_en.html
https://www.sas.com/store/books/categories/getting-started/sas-viya-the-python-perspective/prodBK_69194_en.html

Define Synthetic Control Arm*

Home > i=Project

Project: CHF Synthetic Control Arm

°
Add Variables J—{ Build Analysis ]

Cohort: CHF Synthetic Control Arm
Data source: 800K_CMS_ICD09 N=800,000
Cohort count:

#o Concepts B Index Events Saved

> Demographics
» Diagnoses
» Diagnosis Related Groups
> Observations
» Prescriptions
» Procedures
> Visits
Enrollment

Home > i=Project

Project: CHF Synthetic Control Arm

Cohort: CHF Synthetic Control Arm

Data source: 800K_CMS_ICD09 N=800,000

Cohort count: n=5,249

o
» Demographics
> Risk Factors

» Saved

*Prior to Age and Ml eligibility criteria applied

Copyright SAS Institute Inc. All rights reserved.
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Identify Non-COVID Patients

Valsartan BP >100 mmHg MI Before CHF

0 1

Frequency
25

Frequency
3.0

O S
2004 2006 2008 2010 2012 201
first_chf (Year)
2.0
1.5
1.0

2004 2006 2008 2010 2012 2014 2016 2018 2020
first_chf (Year)
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Enroll Control Arm

Valsartan BP >100 mmHg MI Before CHF

Frequency
25

2010 2012
first_chf (Year)
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Valsartan

Frequency

*Age and Ml eligibility criteria applied

Report Baseline Data*™

BP >100 mmHg MI Before CHF AGE

w |

Frequency

GENDER
. ]
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Test Primary Endpoint: NT-proBNP Levels

M nativ

Average NT-proBNP (pg/mL)

1204.68

1146.1356322

VALSARTAN
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Test Secondary Endpoint: Myocardial Infarction (Ml)

Predictive analytics and machine
learning defined in the SAP as well as
ad hoc analyses executed quickly




Select the Best Fit Model for Secondary Endpoints




Meet Regulatory Requirements

Options View [ Open (@l Save All

Tasks
]
jo)

L vivuouny
> £8 Optimization and Network Anal...
> 8 Statistical Process Control
> 8 SAS Viya Cloud Analytic Services
> 8 SAS Viya Prepare and Explore ...
> 8 SAS Viya Evaluate and Implem...
> £8 SAS Viya Statistics
4«8 SAS Viya Machine Learning

> 8 Automated Machine Learning

> 8 Unsupervised Learning

4 {8 Supervised Learning

%> Neural Network
<%, Forest
% Gradient Boosting

EJ Factorization Machine
Support Vector Machine
<> Bayesian Network

Gradient Boosting [temp] Line 1 Column 1

Submit Code and Logs

SAS® Studio ®

[¢ Start Page ® * New_Synthea_Prep.sas &, * Gradient Boosting.ctk x =+

2 Run & 4 Copy to My Tasks

DATA OPTIONS OUTPUT INFORMATION & Edit o

v DATA

PUBLIC.SYNTHEA_100K_NTP... v [0 * Task code generated by SAS® Studio 5.2

Vv Partition Data * Generated '9/4/20, 4:18 PM

* Generated ‘robcol’

* Generated server 'CPOC-Viya-Services'

* Generated SAS platform inux LIN X64 3.10.0-957.5.1.e
* Generated SAS version 'V.83.05MOP11112019°'

* Generated browser 'Mozilla/5.6 (Windows NT 16.8; Winé4
* Generated web client 'https://sashlslab.eastus.cloudap
¥/

Input data contains training data. Include:

[] Validation data

WoNOU A WNR

[] Test data

PR
[

v ROLES

Vv Target :
ods noproctitle;

© Use a nominal target

proc gradboost data=PUBLIC.SYNTHEA_100K_NTPROBNP;
target VALUE_N / level=nominal;
input DATE / level=interval;

Task Console (0) run;

No items

B) Recover (19) = £ Submission
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Key Considerations
Synthetic Control Arms

Not universal replacement for conventional control arms

Only applicable to well-known, predictable diseases with well-defined Standard of Care
RWD information may be difficult to extract or lack quality

Design and analytics may not fully control for all systematic issues and biases

New tools and methodologies are needed to consolidate, organize,
and structure RWD to generate research-grade evidence

Specific analytical approaches and evolving practices may address some challenges

Natural language processing and machine learning can be leveraged in this space

Copyright © SAS Institute Inc. All rights reserved.



Quality Checklist for Researchers
Data Sources & Control Methods

External Control Data Sources

Was the original data collection process
similar to that of the clinical trial?

Was the external control population
sufficiently similar to the clinical trial

population?

Did the outcomes definitions of the
external control match those of that

clinical trial?

Was the synthetic control data set
sufficiently reliable and comprehensive?

Were there any other major limitations
to the dataset?

Copyright SAS Ins

Synthetic Control Methods

Did the clinical trial include a concurrent
control arm? Is the synthetic control
data the only control data?

How was the synthetic control data
matched to the intervention group?

Were the results robust to sensitivity
assumptions and potential biases?

Were synthetic control comparisons
possible for all clinically important
outcomes?

Are the results applicable to your
patients?

Were there any other major limitations
to the synthetic control methods?

Gsas

titute Inc. All rights reserved.



Next Step
Use real Real World Data...

COVID-19

The COVID-19 research database enables public health and policy researchers to use real-world data
to better understand and combat the COVID-19 pandemic.

The database is a pro-bono, cross-industry collaborative, composed of institutions donating

technology services, healthcare expertise, and de-identified data. The database is a public-private
consortium

Do you want to join our efforts? Let us know!

https://covid19researchdatabase.org/
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Any Questions ?

https://www.linkedin.com/in/sherrineeid/
Sherrine.Eid@sas.com

https://www.linkedin.com/in/stijnrogiers/
stijn.rogiers@sas.com

https://www.linkedin.com/in/srobertcollins/

Robert.Collins@sas.com

Sas.com
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mailto:Robert.Collins@sas.com

Thank you !

Sas.com
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