
Jennifer E. Miller, PhD
Assistant Professor, Yale School of Medicine 
Founder, Bioethics International
@MillerBioethics
Jennifer.e.miller@yale.edu



Good Pharma Scorecard

ü The GPS evaluates and ranks new FDA approved products, and their pharma company
sponsors, on bioethics and integrity performance criteria- beginning w/ clinical trial 
transparency.

ü The Scorecard functions akin to the Dow Jones Sustainability Index and US News and World 
Report rankings of colleges.
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Sizing Up the Clinical Research Market
Spending on research exceeds $35 billion, and clinical grant spending now tops $11
billion.
Mar 01, 2010
By Kenneth A. Getz [1]
Applied Clinical Trials

Each quarter I receive half a dozen emails and phone calls from professionals looking
for the latest figures on the size and growth of the overall clinical research and clinical
trial grants markets. This column provides a summary of my most recent analysis for
general consumption and for input into business planning, budgeting, and market

research purposes.

When I began tracking and analyzing clinical research spending
back in the early 1990s, there were very few credible data
sources. Today there is a vast improvement in the number and
quality of information available. These sources provide top-line
data on government and industry spending practices in nominal
$US dollars, the most recent data through 2008. I then use
metrics gathered from original research conducted by the Tufts
Center for the Study of Drug Development (Tufts CSDD) or by
various government and private organizations to focus in on

clinical research and grant spending.

In my discussion of the results, I'll indicate where these metrics have been applied. All
government figures include the NIH and other federal funding sources as determined
by the National Health Expenditures Accounts (NHEA). Industry figures come from the
Pharmaceutical Research and Manufacturers of America (PhRMA), Burrill & Company,
which publishes research and development expenditures of biopharmaceutical
companies that are not PhRMA members, and from annual reports of the 20 largest
medical device companies.

Large and lopsided

Total spending on R&D, including NIH, other federal sources, pharmaceutical,
biotechnology, and medical device companies, reached nearly $94 billion in 2008.
Between 2000 and 2008, total R&D spending grew by 6.9% annually. Overall,
however, the rate of growth in total R&D spending has been decelerating at 5.7%
annually. No doubt the 2009 figures—when available—will show an even sharper rate
of deceleration.

Although growth in total R&D spending has been slowing down, the same cannot be
said for total spending on drug and device development. In 2008, more than $35 billion
was spent on clinical research of investigational treatments, up from $18 billion in
2000, an 8.6% eight-year annual growth rate. During the period 2004 to 2008, clinical
research spending from all sources grew by 9.0% each year. The proportion of total
R&D spending attributed to clinical research activity is based on benchmark studies
conducted by Tufts CSDD and published survey results from PhRMA.

It's important to note that clinical research activity receives more than $4 of every $10
dollars ($US), from all sources, of total R&D spending. But government spending on
clinical research must be adjusted downward to isolate spending on clinical research
of investigational drugs and interventions. The NIH and other federal sources spend
the bulk (63%) of their clinical research budgets on epidemiologic and behavioral
studies and research involving human blood and tissue samples. Slightly more than a
third of total government spending on clinical research is for clinical trials testing of
investigational treatments among study volunteers.

Industry is the primary driver of growth in spending on clinical research of
investigational drugs and devices—accounting for 90% of total spending or nearly $32
billion. Slightly more than 10% of the total—$3.6 billion—comes from the NIH and
other federal sources. Industry spending on clinical trials research grew 8.8% annually
between 2000 and 2008, faster than the rate of growth in total R&D spending.

Between 2004 and 2008, the rate of growth in industry spending accelerated to 9.4%
annually. Government spending on clinical trials grew at a comparable rate to that of
industry spending during the eight-year period measured but grew at a substantially
slower rate of 5.6% each year during 2004 to 2008, reflecting the Bush
Administration's spending policies.
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Dorsey et al: Industry funds 58% of 
biomedical research
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A Harvard/Duke study of 598 firms, found 
low scoring firms improve practices in 
response to being rated

The GPS is modeled on a review of 75 
similar quality improvement strategies to 
implement best practices
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So far we have built the 
ranking to address 1 of our 

5 target themes



ü Quality medical evidence and patient care

ü Innovation 

ü Avoiding unnecessary duplicative research and conserving costs

ü Honoring & protecting research participants



Table: Cumulative Percentage of Clinical Trials That Reported Results to 
ClinicalTrials.gov, According to the Time after the Primary Completion Date.



% of 
company 

score

All NDA trials
Registration by 6 months post FDA approval

0Results publicly available by 6 months post FDA approval (reported 
or published)

Patient trials
Registration by 6 months post FDA approval

33.4Results publicly available by 6 months post FDA approval (reported 
or published) of studied indication

FDAAA trials Registration by 21 days of trial start date 33.4Results reported by 30 days post FDA approval of studied indication

Data sharing trials

Registration by deadline

33.5
Policy provides access to analysis-ready dataset & CSR
Policy explains how data may be requested
Company reports # and outcome of requests
Policy specifies data will be shared by deadline



Drug Company Indication

Addyi Sprout (Valeant) hypoactive sexual desire in women (HSDD)

Alecensa Roche metastatic non-small cell lung cancer (NSCLC)

Avycaz Cerexa (Allergan) intra-abdominal infections (cIAI)

Bridion Merck reversal of neuromuscular blockade

Corlanor Amgen heart failure

Cotellic Genentech (Roche) metastatic melanoma

Daklinza Bristol-Myers Squibb hepatitis C virus (HCV)

Entresto Novartis cardiovascular disease/heart failure (CVD)

Farydak Novartis multiple myeloma

Genvoya Gilead HIV infection

Ibrance Pfizer metastatic breast cancer

Kybella Kythera / Allergan reducing ”double chin"

Odomzo Novartis basal cell carcinoma

Ryzodeg Novo Nordisk diabetes mellitus

Tagrisso AstraZeneca mutation positive non-small cell lung cancer (NSCLC)

Tresiba Novo Nordisk diabetes mellitus

Viberzi Allergan irritable bowl syndrome (IBS)

Vraylar Forest (Allergan) schizophrenia/bipolar disorder

Yondelis Janssen (J&J) metastatic liposarcoma or leiomyosarcoma (sarcoma)

Zurampic Ardea (AstraZeneca) hyperuricemia in gout patients

Novel drugs approved by 
the FDA in 2015, 

sponsored by large 
companies

the bmj | BMJ 2019;366:l4127 | doi: 10.1136/bmj.l4127 1
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Sharing of clinical trial data and results reporting  practices among 
large pharmaceutical companies: cross  sectional  descriptive 
study and pilot of a tool to improve company  practices
Jennifer Miller,1,2 Joseph S Ross,1,3 Marc Wilenzick,2,4 Michelle M Mello5,6

ABSTRACT
OBJECTIVES
To develop and pilot a tool to measure and improve 
pharmaceutical companies’ clinical trial data sharing 
policies and practices.
DESIGN
Cross sectional descriptive analysis.
SETTING
Large pharmaceutical companies with novel drugs 
approved by the US Food and Drug Administration in 
2015.
DATA SOURCES
Data sharing measures were adapted from 10 
prominent data sharing guidelines from expert bodies 
and refined through a multi-stakeholder deliberative 
process engaging patients, industry, academics, 
regulators, and others. Data sharing practices and 
policies were assessed using data from ClinicalTrials.
gov, Drugs@FDA, corporate websites, data sharing 
platforms and registries (eg, the Yale Open Data 
Access (YODA) Project and Clinical Study Data Request 
(CSDR)), and personal communication with drug 
companies.
MAIN OUTCOME MEASURES
Company level, multicomponent measure of 
accessibility of participant level clinical trial data 
(eg, analysis ready dataset and metadata); drug and 
trial level measures of registration, results reporting, 
and publication; company level overall transparency 
rankings; and feasibility of the measures and ranking 

tool to improve company data sharing policies and 
practices.
RESULTS
Only 25% of large pharmaceutical companies fully 
met the data sharing measure. The median company 
data sharing score was 63% (interquartile range 58-
85%). Given feedback and a chance to improve their 
policies to meet this measure, three companies made 
amendments, raising the percentage of companies 
in full compliance to 33% and the median company 
data sharing score to 80% (73-100%). The most 
common reasons companies did not initially satisfy 
the data sharing measure were failure to share data 
by the specified deadline (75%) and failure to report 
the number and outcome of their data requests. 
Across new drug applications, a median of 100% 
(interquartile range 91-100%) of trials in patients 
were registered, 65% (36-96%) reported results, 45% 
(30-84%) were published, and 95% (69-100%) were 
publicly available in some form by six months after 
FDA drug approval. When examining results on the 
drug level, less than half (42%) of reviewed drugs 
had results for all their new drug applications trials in 
patients publicly available in some form by six months 
after FDA approval.
CONCLUSIONS
It was feasible to develop a tool to measure data 
sharing policies and practices among large companies 
and have an impact in improving company practices. 
Among large companies, 25% made participant level 
trial data accessible to external investigators for 
new drug approvals in accordance with the current 
study’s measures; this proportion improved to 33% 
after applying the ranking tool. Other measures of 
trial transparency were higher. Some companies, 
however, have substantial room for improvement on 
transparency and data sharing of clinical trials.

Introduction
Public expectations for transparency in the conduct 
and reporting of clinical trials continue to evolve. In 
the late 1990s, US law required only that clinical trials 
relating to life threatening conditions be registered. In 
2007, the Food and Drug Administration Amendments 
Act (FDAAA) expanded registration requirements to 
trials for all conditions and mandated the posting of 
results for many phase II and phase III trials for FDA 
approved drugs. A decade later the Department of 
Health and Human Services’ Final Rule expanded trial 
registration and results reporting requirements to still 
more types of trials, including those for unapproved 
drug indications and phase I trials funded by the 
National Institutes of Health.1
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Numerous initiatives have called for sharing deidentified, participant level 
data to be a routine part of clinical trial research and have developed policies, 
guidelines, and online platforms to support data sharing
Existing guidelines for what should be shared, how, and when vary widely and 
are often vague
A previous study of pharmaceutical companies’ transparency policies found 
considerable heterogeneity in companies’ commitments

WHAT THIS STUDY ADDS
A tool was developed to assess data sharing policies and practices among 
pharmaceutical companies and show its feasibility and utility in improving 
transparency and data sharing practices among companies
Using the developed measures and tools (including a company ranking system), 
25% of large pharmaceutical companies fully met the data sharing standard—
the proportion increased to 33% when companies were given an opportunity to 
improve their policies and practices
Despite noteworthy commitments by some companies to share participant level 
trial data and a willingness by others to improve their policies, many companies 
still have substantial room for improvement
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all
Drug Company # Trials analyzed % Registered % Reported % Published % publicly available
Viberzi Forest/Allergan 14 21% 0% 14% 14%
Vraylar Forest/Allergan 36 58% 0% 25% 25%
Ibrance Pfizer 20 100% 25% 20% 25%
Addyi Sprout/Valeant 54 26% 22% 13% 26%
Zurampic Ardea/AstraZeneca 39 44% 15% 13% 28%
Corlanor Amgen 71 17% 13% 30% 34%
Alecensa Roche 7 100% 14% 43% 43%
Kybella Kythera/Allergan 22 88% 36% 18% 45%
Cotellic Genentech/Roche 8 90% 13% 50% 50%
Genvoya Gilead 31 55% 48% 45% 55%
Avycaz Cerexa/Allergan 25 73% 12% 52% 56%
Entresto Novartis 45 53% 51% 31% 60%
Daklinza BMS 52 56% 33% 56% 62%
Yondelis Janssen/J&J 24 43% 33% 63% 63%
Odomzo* Novartis 15 79% 67% 27% 80%
Farydak Novartis 21 95% 86% 86% 95%
Bridion Merck 54 61% 72% 83% 96%
Tagrisso Astrazeneca 8 100% 100% 25% 100%
Tresiba Novo Nordisk 82 100% 100% 65% 100%
Median 25 61% 33% 31% 55%
Proportion of drugs w/ public results for all NDA trials (2/19) 11%



Patient 
Drug Company # Trials % Registered % Reported % Published % Publicly available
Avycaz Cerexa/Allergan 8 100% 0% 25% 25%
Viberzi Forest/Allergan 3 100% 0% 33% 33%
Vraylar Forest/Allergan 22 91% 0% 41% 41%
Corlanor Amgen 35 33% 26% 37% 46%
Kybella Kythera/Allergan 13 94% 62% 15% 62%
Addyi Sprout/Valeant 17 71% 65% 41% 76%
Yondelis Janssen/J&J 13 63% 46% 85% 85%
Zurampic Ardea/AstraZeneca 9 91% 67% 11% 78%
Genvoya Gilead 18 90% 83% 78% 94%
Farydak Novartis 21 95% 86% 86% 95%
Daklinza BMS 24 100% 58% 83% 96%
Ibrance Pfizer 5 100% 100% 80% 100%
Alecensa Roche 2 100% 50% 100% 100%
Cotellic Genentech/Roche 1 100% 0% 100% 100%
Entresto Novartis 22 100% 100% 45% 100%
Odomzo* Novartis 11 100% 91% 27% 100%
Bridion Merck 36 83% 100% 89% 100%
Tagrisso Astrazeneca 5 100% 100% 20% 100%
Tresiba Novo Nordisk 78 100% 100% 68% 100%
Median 13 100% 65% 45% 95%
Proportion of drugs w/ public results for all patient trials (8/19) 42%



Drug Company # Trials analyzed % Timely 
registered

% Timely 
reported

% Compliant

Viberzi Forest/Allergan 3 100 0 0
Vraylar Forest/Allergan 14 93 0 0
Avycaz Cerexa/Allergan 7 100 71 71
Kybella Kythera/Allergan 11 91 91 82
Zurampic Ardea/AstraZeneca 6 100 83 83
Yondelis Janssen/J&J 7 100 86 86
Addyi Sprout/Valeant 11 100 100 100
Alecensa Roche 1 100 100 100
Odomzo Novartis 1 100 100 100
Daklinza BMS 14 100 100 100
Entresto Novartis 2 100 100 100
Bridion Merck 4 100 100 100
Tresiba Novo Nordisk 27 100 100 100
Farydak Novartis 2 100 100 100
Genvoya Gilead 14 100 100 100
Ibrance Pfizer 3 100 100 100
Tagrisso AstraZeneca 1 100 100 100
Corlanor Amgen 0 NA NA NA
Cotellic Genentech/Roche 0 NA NA NA
Median 4 100% 100% 100% 
Proportion of drugs w/ all FDAAA applicable trials compliant 11/17 (65%)

FDAAA



5
Covered 
trials

Included trials Phase 2 and 3 trials in a successful NDA
Excluded trials Phase 1, expanded-access, terminated w/o enrollment, 

unapproved indication, and (if requested) high re-
identification risk trials

Compliance 
deadline

Deadline: 6 months after FDA approval, 6 months after EMA approval, or 18 
months after the trial completion date (CD), whichever is latest

Required 
elements

1. Registration of applicable trials 20% of data-sharing score
2. Company’s policy provides access to (1)
analysis-ready dataset & (2) CSR 20% of data-sharing score

3. Company’s policy explains how data can be 
requested 20% of data-sharing score

4. Company reports annually # of data requests 
& outcome of each 20% of data-sharing score

5. Company’s policy specifies data will be made 
available by deadline 20% of data-sharing score



Pre 30 day amendment window Post 30 days

Company
No. of 
NDA 
trials

Policy provides 
access to 

analysis-ready 
dataset & CSR

Policy 
explains 
how data 
may be 

requested

Company 
publicly 

reports # & 
outcome of 

requests

Policy 
specifies 

data will be 
shared by 
deadline

% of 
covered 

trials 
registered

Data-
sharing 
score

Data-sharing 
score

Valeant 17 0% 0% 0% 0% 71% 14% 14%
Gilead 10 0% 0% 0% 0% 100% 20% 80%
Merck 35 100% 100% 0% 0% 83% 57% 80%
AstraZeneca 10 100% 100% 0% 0% 90% 58% 78%
Allergan 45 100% 100% 0% 0% 96% 59% 59%
BMS 13 100% 100% 0% 0% 100% 60% 80%
Amgen 35 100% 100% 100% 0% 31% 66% 66%
Pfizer 0 100% 100% 100% 0% NA 75% 75%
Novartis 6 100% 100% 100% 0% 100% 80% 100%
Janssen/J&J 5 100% 100% 100% 100% 100% 100% 100%
Novo Nordisk 46 100% 100% 100% 100% 100% 100% 100%
Roche 1 100% 100% 100% 100% 100% 100% 100%
Median 12 100% 100% 50% 0% 100% 63% 80%
Proportion of drugs meeting data-sharing measure (3/12)25% (4/12) 33%



Rank Company
Patient trials 
score (%)

Data sharing 
score (%)

Legal 
compliance
score (%)

Company 
score (%)

1 Roche 100 100 100 100
1 NovoNordisk 100 100 100 100
3 Novartis 98 100 100 99
4 Merck 100 80 100 93
5 BMS 96 80 100 92
5 Pfizer 100 75 100 92
7 Gilead 94 80 100 91
8 Janssen/J&J 85 100 86 90
9 AstraZeneca 86 78 86 83
10 Valeant 76 14 100 63
11 Amgen 46 66 NA 56
12 Allergan 43 59 40 47
Median 95 80 100 92 



Scores include 3 
evaluations:
1. Legal requirements: Do 

companies publicly report trial 
results per legal requirements?

2. Patient trials: Do companies 
share the results of all trials 
conducted in patients?

3. Data sharing:  Do companies 
commit to sharing individual 
patient data within a reasonable 
time period?



NDA Approval Year
% trials publicly 

available
“patient trials” 

Median company
score

2015 100% 98%

2014 96% 91%

2012 87% 88%

* NDAs for novel new drugs, sponsored by large companies



Impact. ½



Companies cite the GPS in CSR reports, 
social media, annual CEO letters, etc.





§ Sponsored by 
E&Y with 
Scientific 
American as 
media partner





§ Partnering with Scientific American to create a media entity around the GPS. 

§ 2020 rankings include 2016 & 2017 novel drugs & BLAs & all sized companies for first 
time

§ 2021 rankings focus on devices for the first time



§ We think we can continue to have a beneficial impact on the industry.

§ So, we are looking to expand the scope of the GPS.
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Thank You
GPS Investigators 

• Jennifer E. Miller, PhD, NYU School of Medicine, BEI (PI)
• Joseph S. Ross, MD, MHS, Yale School of Medicine
• Michelle Mello, JD, PhD, Stanford University
• Marc Wilenzick, JD, BEI, Taro Pharma
• Cary Gross, Yale School of Medicine
• David Korn, MD, Harvard Medical School (2012-2017)

BEI Board Members & Advisers 

Research Assistants

BEI Supporters





Pew Research Study, August 2019


