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Early-middle 2020:
search for an effective covid-19 vaccine

DESIRED ATTRIBUTES OF AN EFFECTIVE COVID-19 VACCINE

1. Use contributes to herd immunity
Requires testing ability to prevent infection and interrupt viral transmission

2. Reduce disease severity

gequrires testing ability to lower risk of hospitalization, intensive care use, and
eat

TO DETERMINE IF A PRODUCT HAS THESE ATTRIBUTES REQUIRES CLINICAL TRIALS

Source: Doshi P. Will covid-19 vaccines save lives? Current trials aren't designed to tell us. BMJ. 2020 Oct 21;371:m4037.
https://doi.org/10.1136/bmj.m4037 PMID: 33087398.



https://doi.org/10.1136/bmj.m4037

A Axios &
@axios
@ Official
Moderna Chief Medical Officer Tal Zaks warns on
#AxiosOnHBO to not "over-interpret" vaccine results:

"They do not show that they prevent you from
potentially carrying this virus...and infecting others."

Adding, we shouldn't "change behaviors solely on the
basis of vaccination."

v

\\9 )
we will not have sufficient concrete data to prove that this vaccine reduces|
transmission. L7

Moderna CMO: A vaccine doesn’t mean we change behavior
Moderna CMO Tal Zaks says in an “Axios on @HBO” interview that vaccination
results don’t prevent you from infecting others.

11:22 PM - Nov 23, 2020 - Twitter Media Studio

514 Retweets 332 Quote Tweets 913 Likes
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Nov 23, 2020

Moderna Chief Medical Officer Tal
Zaks warns on #AxiosOnHBO to not
"over-interpret" vaccine results:
“They do not show that they prevent
you from potentially carrying this
virus...and infecting others.”

But it did not actually require Moderna’s
CMO to acknowledge this. It was
discoverable through a close reading of the
trial’s design.

Source: https://twitter.com/axios/status/1331090810666844161



https://twitter.com/hashtag/AxiosOnHBO?src=hashtag_click
https://twitter.com/axios/status/1331090810666844161

1st question for journalists to ask:
What is a study actually studying?

* Trials do not vaguely test “how safe and effective” medicines are.

* What specific research question (hypothesis) does this study aim to answer?
* Investigators define a research question in order to design the trial
* Use the “PICO” tool to clarify the question

 After you determine the trial’s research question, ask:
* |s the trial addressing the question we need answered? (often, it’s not?)
* What questions are not being addressed by this trial? (often, the important questions?)
* Are trial participants being told? (often, they’re not?)
1: Wieseler et al. New drugs: where did we go wrong and what can we do better? BMJ. 2019 Jul 10;366:14340.

https://doi.org/10.1136/bmj.l4340 2: Doshi et al. Informed Consent to Study Purpose in Randomized Clinical Trials of Antibiotics,
1991 Through 2011. JAMA Intern Med. 2017 Oct 1;177(10):1452-1459. https://doi.org/10.1001/jamainternmed.2017.3820.



https://doi.org/10.1136/bmj.l4340
https://doi.org/10.1001/jamainternmed.2017.3820

Patients/Population Are these patients the ones
What kinds of people are being studied? who we think need the drug?

Intervention & Comparison Do the intervention and
comparator comprise a pair of
What is being studied and what is it being realistic choices people choose
compared with? And how is the comparison |between? Is this a randomized
constructed? trial? Is it double-blind?

Qutcome(s) being studied (in particular, the |Is this endpoint what we really
“primary endpoint”) want to know about?
How is efficacy being defined?




EXAMPLE EXERCISE #1
Can Vaccine X stop the spread?

What you might expect Reality (covid vaccine trials)
Population Children and adults
Intervention vaccine
Comparison Inert placebo, randomized trial
Outcome(s) of interest Rate of virus transmission to contacts
(endpoints) (e.g. family members)

Conclusion: there’s a mismatch between actual trial design and needed trial design




EXAMPLE EXERCISE #2
Can Vaccine X save lives?

PICO What you might expect Reality (covid vaccine trials)
Population Highest risk (e.g. frail elderly)

Intervention vaccine

Comparison Inert placebo, randomized trial

Outcome(s) of interest Death rate

(endpoints)

Conclusion: there’s a mismatch between actual trial design and needed trial design




Where can one determine study design?
Where  |Whenisiavaiable  INoes

Study protocol (ideal) Written before trial begins Often not publicly accessible until
later (if ever)

Trial registers (e.g. Record typically established before  May lack sufficient detail to fully
ClinicalTrials.gov, ICTRP, others) trial begins clarify PICO

FDA Advisory Committee meetings Rt (el JEi{oJf=X: [0 o]aY, Search meeting transcripts +
& related “dockets” committee meets investor and FDA slides
Sponsor press releases and Before, during, after trial See guide?

investor briefings

HHELTEE N LT T R T N Elgd (T ET@N  Filed quarterly (Form 10-Q) and See guide!
SEC filings in the United States) Annually (Form 8K)

1: Tanveer S. “Trial transparency in real time” https://restoringtrials.org/2020/10/18/trial-transparency-in-real-time/



https://restoringtrials.org/2020/10/18/trial-transparency-in-real-time/

TRIAL PROTOCOLS - TYPICALLY CONTAIN THE MOST DETAIL

PF-07302048 (BNT162 RNA-Based COVID-19 Vaccines)

Sample

study
protocol

Most comprehensive source of trial
design details — but often treated by
companies as commercially confidential

Protocol C4591001
3.2. For Phase 2/3
Objectives® Estimands Endpoints
Primary Efficacy

To evaluate the efficacy of
prophylactic BNT162b2 against
confirmed COVID-19 in participants
without evidence of infection before
vaccination

In participants complying with the
key protocol criteria (evaluable
participants) at least 7 days after
receipt of the last dose of study
intervention:

100 x (1 — IRR) [ratio of active
vaccine to placebo]

COVID-19 incidence per 1000
person-years of follow-up based on
central laboratory or locally
confirmed NAAT in participants with
no serological or virological evidence
(up to 7 days after receipt of the last
dose) of past SARS-CoV-2 infectioB

To evaluate the efficacy of
prophylactic BNT162b2 against
confirmed COVID-19 in participants
with and without evidence of
infection before vaccination

In participants complying with the
key protocol criteria (evaluable
participants) at least 7 days after
receipt of the last dose of study
intervention:

100 x (1 — IRR) [ratio of active
vaccine to placebo]

~COVID-19 mciddhveper 10007

person-years of follow-up based on
central laboratory or locally
confirmed NAAT

Primary Safety

To define the safety profile of
prophylactic BNT162b2 in the first

In participants receiving at least 1
dose of study intervention, the

e  Local reactions (pain at the

W ;

injection site, redness, and

Source: Pfizer. PDF p.158 https://www.nejm.org/doi/suppl/10.1056/NEJM0a2027906/suppl_file/nejimoa2027906 protocol.pdf



https://www.nejm.org/doi/suppl/10.1056/NEJMoa2027906/suppl_file/nejmoa2027906_protocol.pdf

A lack Of transparency iS New York Tim.es, Sept 13, 2020 .
hard to defend Vaccine Makers Keep Safety Details
Quiet, Alarming Scientists

Researchers say drug companies need to be more open about

how vaccine trials are run to reassure Americans who are skittish
about getting a coronavirus vaccine.

Moderna Pfizer

New York Times, Sept 17, 2020

Moderna and Pfizer Reveal Secret

Blueprints for Coronavirus Vaccine Trials

The companies hope to earn the trust of the public and of
scientists who have clamored for details of the studies.

New York Times, Sept 19, 2020

AstraZeneca, Under Fire for Vaccine
Safety, Releases Trial Blueprints

Experts are concerned that the company has not been more

forthcoming about two participants who became seriously ill after
getting its experimental vaccine.

Links at https://restoringtrials.org/covid-19/



https://restoringtrials.org/covid-19/
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1:16:45
OWS Phase 3 Design Overview
1:16:50
B Randomized, Placebo-Controlled Efficacy Trial: 1:1 or 2:1
1:16:55
B Sample size: 30,000 to 60,000 volunteers
- A primary efficacy endpoint point estimate of 260% 117:02
- The lower bound of the confidence interval >30%
B Study Population: age = 18 years, at risk of acquisition, targeting A
subset at higher risk of severe disease, diverse populations
— The Pfizer trial, which is independently conducted, is now enrolling down LIRS
) FOOD .-\}VD D.RU(‘; AI).\'l!NlS'l'RA'l'lON (FI)A.) ' to age 12
Center for Biologics Evaluation and Research (CBER) |
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Products Advisory Committee B Primary Endpoint: Prevention of symptomatic COVID-19 disease 117:21
(PCR confirmed)
— All identified cases are assessed for severity and followed to resolution
— Unblinded clinical case data are submitted to shared biostatistical group AT
1:17:38
root

Source: FDA.
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@ Sign in

Transcript i X

investigators co-Pls on the trial and NIH sits on that
oversight group and we are at each level of the trial

structure. A bit on the trials themselves, these are
randomized

placebo-controlled trials with a one to one or 2to 1
vaccine to

placebo match and sample size very somewhat but they
are anywhere from 30 to

60,000 volunteers the primary efficacy endpoint has a
estimate requirement of greater than 60% in the lower
confidence interval

must be greater than 30% the

population individuals over 18 years of age and
specifically people who are at risk of severe disease
whether individuals were

elderly or have comorbidities from underserved
minorities and one notable exception this is a Pfizer trial
which is run

independently they are now enrolling age 12. The

e point of the trial is

COVID19 disease which PCR confirmed in portly all
identified ours assess for severity and bulge resolution

https://www.fda.gov/advisory-committees/advisory-committee-calendar/vaccines-and-related-biological-products-advisory-com
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ADVISORY COMMITTEE MEETING ”FDA is eStainShing a
Vaccines and Related Biological Products docket for public
Advisory Committee December 10, 2020 comment on this
Meeting Announcement meeting. The docket
DECEMBER 10, 2020 number iS

f Share | W Tweet | in Linkedin | 3% Email | & Print
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Your Voice in Federal Decision Making
¢ Meeting Information

Advisory Committee
Calendar o Event Materials
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Sources:
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g i e EXAMPLE COMMENT FROM FDA ADVISORY COMMITTEE “DOCKET”

ﬁ NOTICE

Vaccines and Related Biological Products Advisory Committee; Notice of Meeting; Establishment of a

Public Docket; Request for Comments
Posted by the Food and Drug Administration on Nov 27, 2020

View More Documents 2 View Related Comments 433 « Share ~
B Document Detalls W Browse Posted Comments 399
Content

Document ID

FDA-2020-N-1898-0036
Action

E] Comments Received Notice; establishment of a public dock®

399

More Details ~ Summary

Comment from J. Patrick Whelan MD PhD (University of California, Los Angeles)

Dec 9, 2020

“I am concerned about the possibility that the new vaccines ... have the potential
to cause microvascular injury to the brain, heart, liver, and kidneys in a way that
does not currently appear to be assessed in safety trials of these potential drugs.”

Source: https://www.regulations.gov/document/FDA-2020-N-1898-0246



https://www.regulations.gov/document/FDA-2020-N-1898-0246

INVESTOR BRIEFINGS

Primary Efficacy Endpoint: COVID-19 Disease Case Definition

Tobe considered a case of COVID-19 for the evaluation of the Primary Efficacy Endpoint, two
criteria must be met:

The participant must have experienced:
¢ At least TWO of the following systemic symptoms: fever (= 38°C), chills, myalgia, headache,
sore throat, new olfactory and taste disorder(s)

OR

* At least ONE of the followingrespiratory signs/symptoms: cough, shortness of breath or
difficulty breathing, OR clinical orradiographical evidence of pneumonia

AND

The participant must have atleast one NP swab, nasal swab or saliva sample (or respiratory
sample, if hospitalized) positive for SARS-CoV-2 by RT-PCR

Primary analysis set is seronegative and negative NP swab at baseline without major PD (Per Protocol)

moderna

Figure 1: Key trial information provided on a Moderna Investor earnings call that was not provided in
the CT.GOV registry entry (August 2020, Slide 131) Source: https://investors.modernatx.com/static-
files/8ea64970-8299-43a6-81af-edaf30040fea

Source: From “Trial transparency in real time” how-to guide at
https://restoringtrials.org/2020/10/18/trial-transparency-in-real-time/ showing a slide shown on a Moderna investors’ call.
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Figure 3: Screenshot demonstrating how to access the 10-Q and 8-K document on the US SEC EDGAR
database Source: https://www.sec.gov/cgi-bin/browse-edgar?CIK=882095

Source: From “Trial transparency in real time” how-to guide at

https://restoringtrials.org/2020/10/18/trial-transparency-in-real-time/ showing a slide shown on a Moderna investors’ call.
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AFTER REGULATORY AUTHORIZATION/LICENSURE

Locating trial data/documents, including results

* Regulators
* Drugs@FDA (https://www.fda.gov/drugsatfda)
* FDA Advisory Committees (https://www.fda.gov/advisory-committees)
* Health Canada portal (https://clinical-information.canada.ca)

* EMA Clinical Data Publication portal (https://clinicaldata.ema.europa.eu)
* Japan PMDA (English & HZA&E) (https://www.pmda.go.jp/)

* Supplemental files for trial publications (for protocol and statistical
analysis plan)



https://www.fda.gov/drugsatfda
https://www.fda.gov/advisory-committees
https://clinical-information.canada.ca/
https://clinicaldata.ema.europa.eu/
https://www.pmda.go.jp/
https://restoringtrials.org/accessing-trial-data/

Thank you

Contact
pdoshi@bmj.com
pdoshi@rx.umaryland.edu
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Source: FDA. https://www.fda.gov/patients/learn-about-drug-and-device-approvals/drug-development-process

The Drug Development Process

f share

Step 1
Discovery and
Development

Step 2
Preclinical Research

Step3
Clinical Research

in Linkedin =~ % Email & Print

Discovery and Development
Research for a new drug begins in the laboratory.

More Information

Preclinical Research
Drugs undergo laboratory and animal testing to answer
basic questions about safety.

More Information

Clinical Research
Drugs are tested on people to make sure they are safe and
effective.

More Information

Step 4
FDA Review

Step 5
FDA Post-Market
Safety Monitoring

FDA Review

FDA review teams thoroughly examine all of the
submitted data related to the drug or device and make a
decision to approve or not to approve it.

More Information

FDA Post-Market Safety Monitoring
FDA monitors all drug and device safety once products
are available for use by the public.

More Information
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Clinical Research
Step 3 Drugs are tested on people to make sure they are
Clinical Research safe and effective.

More Information

“Before filing a marketing application, a developer must have
adequate data from two large, controlled clinical trials.”

“Length of Study: 1 to 4 years”

More Information

Source: FDA. https://www.fda.gov/patients/drug-development-process/step-3-clinical-research
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Original Investigation

Clinical Trial Evidence Supporting FDA Approval Rhetoric Reality (non-orphan drugs)
of Novel Therapeutic Agents, 2005-2012

;\I(i)::glhazlséct’):s\‘t/hr:g.gx:;JeneriusA,Aminawung MD, MPH; Nilay D. Shah, PhD; Harlan M. Krumholz, MD, SM; PY Long (1 — 4 yea rs) ° Short. 7% had at Iea St 1 trial
B3 Edtorapage 36 212 months; 67% approved

Author Video Interview at

IMPORTANCE Many patients and physicians assume that the safety and effectiveness of

newly approved therapeutic agents is well understood; however, the strength of the clinical jama.com W i t h n o p iv o ta I t r i a I > 6
trial evidence supporting approval decisions by the US Food and Drug Administration (FDA) . -
has not been evaluated. E& Related articles pages 378 and

2 months
OBJECTIVES To characterize pivotal efficacy trials (clinical trials that serve as the basis of FDA ?Upplemental content at
approval) for newly approved novel therapeutic agents. jama.com

DESIGN AND SETTING Cross-sectional analysis using publicly available FDA documents for all
novel therapeutic agents approved between 2005 and 2012.

MAIN OUTCOMES AND MEASURES Pivotal efficacy trials were classified according to the [ J Z pivotal trials ([ 33% of indications approved

following design features: randomization, blinding, comparator, and trial end point. Surrogate
outcomes were defined as any end point using a biomarker expected to predict clinical

benefit. The number of patients, trial duration, and trial completion rates were also O n S i n g I e p iVOta I t r i a I
determined. .
(median 2; IQR 1 to 3)

RESULTS Between 2005 and 2012, the FDA approved 188 novel therapeutic agents for 206
indications on the basis of 448 pivotal efficacy trials. The median number of pivotal trials per
indication was 2 (interquartile range, 1-2.5), although 74 indications (36.8%) were approved
on the basis of a single pivotal trial. Nearly all trials were randomized (89.3% [95% CI.
86.4%-92.2%)). double-blinded (79.5% [95% Cl, 75.7%-83.2%]), and used either an active

188 novel agents
16% orphan
84% non-orphan

What do we know about a drug at time of approval?

Downing et al. JAMA. 2014;311(4):368-377.
doi:10.1001/jama.2013.282034 Answer: far less than many assume
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Brief Report

Food and Drug Administration novel drug decisions in 2017:
transparency and disclosure prior to and 5 years following

approval

Robert M. Kaplan'*®, Amanda J. Koong®®, Veronica Irvin®*®

'Clinical Excellence Research Center, Stanford University School of Medicine, Stanford, CA 94305, United States
2University of Texas Health Science Center at Houston, McGovern School of Medicine, Houston, TX 77030, United States
3College of Health, Oregon State University, Corvallis, OR 97331, United States

*Corresponding author: Clinical Excellence Research Center, Stanford University School of Medicine, CAM Building, First Floor, Stanford, CA 94305,
United States. Email: bob.kaplan@stanford.edu

Abstract

The Food and Drug Administration (FDA) approved 46 novel drugs in 2017. We reviewed availability of results prior to and during the 5 years
following each approval. Using the FDA website and ClinicalTrials.gov, we recorded trials cited as evidence for the approval, total number of
studies registered in ClinicalTrials.gov, number started and completed before approval, and the frequency and timing of reporting results. The
46 drugs approved in 2017 were evaluated in 1149 studies. The number of studies used to evaluate the 46 drugs ranged from 2 to 165
(mean: 24.98; SD = 28.95). Among these, an average of 9.22 studies (SD =9.21) were started and 5.82 studies (SD = 6.89) were completed
before the approval. A single trial justified approval for 19 of 46 (41%) of the approved products. Public posting of results prior to the FDA
approval was available for an average of only 1.42 studies (SD = 3.12). No results were publicly reported before approval for 9 of the 46 drugs
(20%). Health care providers and consumers depend on complete and transparent reporting of information about FDA-approved medications.
Only a fraction of evidence from completed studies was available before approval and a substantial portion of research evidence remained
undisclosed after 5 years.

Key words: FDA; regulatory science; evidence-based medicine; evidence standards.

https://academic.oup.com/healthaffairsscholar/article/1/2/qxad028/7226406

“A single trial
justified
approval for 19
of 46 (41%) of
the approved
products.”




[ ]
thebm] covid-19 Research v  Educationv News&Viewsv Campaignsv Jobs~v  Archive Forauthors Hosted Search

Feature » BM]Investigation

Did the FDA break its own rules in approving the antibiotic Recarbrio?
BMJ 2023 ;381 doi: https://doi.org/10.1136/bmj.p1048 (Published 15 May 2023)
Cite this as: BM/ 2023;381:p1048 Article tools

Linked Commentary B PDF @ 3responses
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A failed late-stage clinical trial is bad news for patients, the drugmaker, and
investors who made a bet that the product would be successful. But it doesn't

How a megative resdout ¢an st
fead to FOA approval

always mean the end of the road for a new drug.
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24 August 2020 “One cannot assume that
OPINION a vaccine that prevents

A Vaccine That Stops Covid-19 Wor't  Bibintaaiatbi
Be Enough Covid-19 in a patient will

necessarily also limit the

the pathogen causing the disease from being transmitted. So why rl S k t h at t h S p at I ent Wl I |
aren't we focusing more on those? t ransm |t SA RS-COV—Z tO

The best vaccines don't just prevent a disease; they also prevent

other people.”

Source: Finn A, Malley R. “A Vaccine That Stops Covid-19 Won’t Be Enough” https://nyti.ms/2Fwr098
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thelbmyj “None of the trials currently under way are

designed to detect a reduction in any serious

21 October 2020 outcome such as hospital admissions, use of
intensive care, or deaths. Nor are the vaccines
being studied to determine whether they can
interrupt transmission of the virus.”

“Our trial will not demonstrate
prevention of transmission,” [Moderna
CMO] Zaks said, “because in order to do
that you have to swab people twice a This was discoverable through a
. close reading of each trial’s design
week for very long periods, and that
becomes operationally untenable.”

Source: Doshi P. Will covid-19 vaccines save lives? Current trials aren't designed to tell us. BMJ. 2020 Oct 21;371:m4037.

https://doi.org/10.1136/bmj.m4037 PMID: 33087398.
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Regulators hold enormous amounts of data, and some are making them publicly accessible. Some of the data 0 EUROPEAN MEDICINES AGENCY
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regulators hold are those submitted to them by sponsors (e.g. clinical study reports), whereas other types of [EwA Logo]

regulatory data are produced by regulators in the course their work (e.g. FDA medical officer reviews).

This webpage describes the types of data regulators hold, and how you can obtain them. j
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Pharmaceuticals and Medical Devices Agency

US Food and Drug Administration

* FDA reviews in Drug Approval Packages (for drugs). Drug “approval packages” (also called “action
packages”) contain multiple reviews regulators have written in the course of evaluating a sponsor’s
application. Medical officer reviews and statistical officer reviews are often an important source of both clinical
trial data and FDA analyses/reviews of those data, and other reviews from other scientific disciplines (e.g.
clinical pharmacology, toxicology) are also available. FDA publishes these on its Drugs@FDA website. For
instructions and a video on how to use Drugs@FDA, we recommend two articles: Ladanie et al. (2018)
and Turner (2013). In 2019, the FDA announced a decision publish “integrated reviews” in lieu of separate

Australian Government

Department of Health
Therapeutic Goods Administration

https://restoringtrials.org/regulatory-resources/
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Clinical data

for human use

Data on this website

This website contains clinical data
published under the European Medicines
Agency (EMA) policy on the publication of
clinical data. The clinical data have

been submitted by pharmaceutical
companies to support their marketing
applications for human medicines under
the centralised procedure and have been
assessed by the Committee for Human
Medicinal Products (CHMP).

EMA is the first regulatory authority
worldwide to provide such broad access to
clinical data.

For more information on the clinical data on
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Data protection notice

Terms of Use

Cookie policy
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Online access to clinical data for medicinal products
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Latest clinical data published

Dexamethasone Taw (WD)
(DEXAMETHASONE PHOSPHATE) EMEA/H
/C/005740/0000 published 19 March 2021

COMIRNATY (COVID-19 mRNA vaccine
(nucleoside-modified)) EMEA/H
/C/005735/0000 published 11 March 2021

COVID-19 Vaccine Moderna (COVID-19
mRNA vaccine (nucleoside-modified))
EMEA/H/C/005791/0000 published 2 March
2021

Veklury (REMDESIVIR) EMEA/H/C/005622
/0000/11/0012 published 25 February 2021

Veklury (REMDESIVIR) EMEA/H
/C/005622/0000 published 30 October

Help Login or register &'

Home Find Clinical Data v+ About v

Clinical data available

Log in with an EMA account

EMA account holders should log in with
their login credentials.

Username

‘ username ’

Forgot username

Password

{ ........ ’

Forgot password
Not sure if you have an EMA account?

) Remember Me m

No EMA account?

New users need to create an EMA account
to access clinical data on this website.
Once you have created an EMA account,
please return to this page to log in.

Create EMA account

Registration

https://clinicaldata.ema.europa.eu/
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Search for clinical information on drugs and medical devices

From Health Canada

EMA (through Policy 0070)

© Content and search results on this site are in the language provided by the manufacturer. Access and use of clinical information is governed by the
Terms of Use.

Health Canada (Vanessa’s Law) Drugs | Medical devices

Search drug content w Reset

. . i i ' '
Japan PMDA (clinical and - Por:(} sefe V\!,hat you're
non-clinical summaries) Esiigion

Check the list of clinical information releases in
progress to see what we're already working on.
Brand name: Manufacturer: Ingredients: Regulatory activity: Still don't see what you're looking for? You can
(Select) j (Select) j (Select) j (Select) j request clinical information for a drug or a medical
device.
Regulatory decision: Decision date: Release date:
(Select) j (Select) j (Select) | Additional information

Additional information on the public release of
clinical information.

Drug records 11 records found

https://clinical-information.canada.ca/
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