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large companies, driven by better data sharing procedures and implementation of FDAAA trial
reporting requirements. Greater research transparency is needed, particularly among non-large

companies, to maximize the benefits of research for patient care and scientific innovation.
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Article Summary

Strengths and limitations of this study

e This study utilizes a comprehensive measure for clinical transparency, which assesses the
2 trial registration, results reporting, publication, FDAAA compliance, and patient level
data sharing practices among pharmaceutical companies, novel drugs, and biologics- not
12 merely the usual crude measure of whether companies report results for trials they
13 registered on ClinicalTrials.gov.

oNOYTULT D WN =

e This study uniquely assesses, for the first time, variations in transparency and data
17 sharing practices by bio pharmaceutical company size, location and sponsored product
18 type and includes a focus on biologics.

21 e Companies included in the sample were given the opportunity to validate data associated
with their approved products, and a 30-day amendment window to improve their data
24 sharing procedures to meet our measures, as such, generalizability may be limited.

26 e Non-large companies were less responsive to our outreach efforts which may have
hindered their ability to improve their procedures and scores.
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INTRODUCTION

Clinical trial transparency, including trial registration, results dissemination, and even
data sharing, are becoming the norm in research, with clear benefits for patient care and
innovation.(l 2 Wide access to clinical trial data and results helps clinicians make better
prescribing decisions, payers make reimbursement decisions, researchers reproduce, synthesize,
and build upon findings, and funders avoid unnecessary and duplicative research.(!-> Further,
human studies are ethically justified largely by their potential to advance generalizable
knowledge and the common good but cannot fully realize this goal if research results and data
are not shared. Finally, transparency can also help build public trust in research findings - a
particularly salient consideration today as novel SARS-CoV-2 vaccines reach marketing
authorization and approval and vaccine hesitancy challenges.(¢-)

Since 2015, the Good Pharma Scorecard (GPS) initiative has published and applied a
suite of measures, developed through a multi-stakeholder deliberative process, to evaluate
clinical trial transparency among large pharmaceutical companies with respect to their newly
approved drugs.®-') The Scorecard has proven an effective tool for tracking transparency
practices longitudinally and catalyzing improvements. For instance, our previous study assessing
data sharing practices among large pharmaceutical companies with drugs approved by the US
Food and Drug Administration (FDA) in 2015 found moderate initial adherence to our data
sharing measure (median score was 63% and 1/4 of companies achieved perfect scores), which
improved after companies were offered a 30-day amendment window to meet our GPS measure
(median final score rose to 80% and 1/3 of companies had perfect scores). !V Further, our
previous study found trial dissemination practices among large companies are improving; the

median proportion of patient trials with publicly available results within 1 year of FDA approval
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increased from 87% for 2012 FDA approved drugs to 100% for 2015 approved drugs).('!)

However, variability in practices across large companies and substantial room for improvement

oNOYTULT D WN =

persist.-13)

10 Previous studies have identified associations between clinical trial transparency practices
and trial funding type (government vs industry),(14-19 trial phase, results significance, sample

15 size(1”"19) and variations within condition treated.!'® 20-21) One study focused on the

17 transparency policies of pharmaceutical companies found larger companies have more complete
policies than smaller ones.!'?) However, to our knowledge, no study has assessed associations

22 between pharmaceutical company characteristics, such as size or location, with a comprehensive
24 measure for clinical trial transparency, which includes FDAAA implementation, data-sharing
procedures, and trial registration and results reporting practices. Nor has this comprehensive set
29 of measures been applied to new FDA approved biologics. These are critical gaps in knowledge
31 because large companies only sponsor about half of all novel drugs approved each year and

33 healthcare care increasingly involves biologics. °

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘€T aunc uo /wod (wg uadolway/:dny wouj pspeojumod "TZoz AINC 6T UO 8¥ZES0-TZ0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG

To address these gaps, we expanded the GPS from evaluating only large companies and
38 their approved drugs to include companies of all sizes and biologics. We also analyze variations

40 in transparency practices by product type, company size, and company location.

METHODS
46 This study assesses the transparency of clinical trials supporting marketing approval of

48 novel drugs and biologics by the FDA in 2016 and 2017, using a series of measures related to

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

trial registration, results reporting, US Food and Drug Administration Amendments Act of 2007

53 (FDAAA) implementation, and data sharing. We ranked pharmaceutical companies according to
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their performance on these transparency measures. We also assessed company characteristics

associated with better transparency.

Data sources

Following previously published methods,®-!") we gathered data from Drugs@FDA.gov, a
publicly accessible database containing records of FDA regulatory decisions; 39 trial registries
including ClinicalTrials.gov, corporate registries, and the World Health Organization’s
International Clinical Trials Registry Platform (which aggregates 16 country registries); journals
indexed in PubMed, Google Scholar and EMBASE; corporate press releases and websites; data
repositories (such as clinicalstudydatarequest.com and yoda.yale.edu); and personal

communications with product sponsors.

Products and company sample

We included new therapeutic biologics and novel drugs approved by the FDA in 2016
and 2017, identified from Drugs@FDA.?2*) Novel drugs are defined as new molecular entities
(NMEs) or new combination drugs containing at least one NME component. New therapeutic
biologics exclude biosimilars. For the 2016 sample, we confined our analysis to drugs and
biologics sponsored by the 20 largest companies measured by their 2016 market
capitalizations.*> 2% Companies in the top 20 largest companies by market capitalizations are
considered large companies throughout this analysis. All other companies are considered non-
large. Subsidiaries were linked with parent companies by searching corporate websites, press
releases, and SEC filings. As part of our annual scope expansion of the GPS, the 2017 sample
also includes new drugs and biologics sponsored by non-large companies. Future GPS analyses

will continue to sample newly approved products in a chronological fashion.
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Trial samples

oNOYTULT D WN =

For each product in our sample, we created three trial samples: (1) “all trials,” (2)

10 “patient trials,” and (3) “FDAAA applicable trials,” in keeping with our previous methods. The
“all trials” sample contains all trials submitted to the FDA for initial approval of each product

15 (i.e., all trials in an approved new drug application (NDA)). The “patient trials sample” contains
17 only trials in the targeted patient population for the approved indication (excluding, for example,
trials conducted in healthy volunteers). “FDAAA applicable trials” are those highly likely to be
22 subject to FDAAA trial registration and results reporting requirements, generally Phase 2 and 3
24 controlled trials begun after September 27, 2007 or ongoing as of December 26, 2007 that (1)
have at least one US site, (2) were conducted under an FDA investigational new drug

29 application, or (3) involved a drug, biologic, or device manufactured in the US and exported for

31 research.(??)
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Data collection
38 FDA approval packages for each product were reviewed to extract every clinical trial
40 supporting initial approval of each product, along with available trial characteristics, such as
identification number, location, enrolled participants, phase, type, and condition studied. We
45 then searched ClinicalTrials.gov to determine whether these trials were registered and had

47 reported results, using our previously published search and matching techniques, and extracted
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further trial characteristics. ®-!V) If we could not find a trial registered in ClinicalTrials.gov, we
5o searched international and corporate registries registrations. We also reviewed the medical

54 literature for publication of each trial, using at least three trial characteristics for matching along
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with product names, recording the earliest publication date available. Lastly, we abstracted data
sharing policies from each product sponsor’s website. If there was no policy on a company’s
website, we also searched its trial repository website (such as www.clinicalstudyreport.com).
At least two research assistants, trained by JEM extracted each data point, working
independently, with discrepancies resolved through discussion and consensus. Databases were
accessed between January 2017 and March 2019, with data validated and finalized between

March 2020 and June 2020.

Patient and public involvement

Patients and other stakeholders were involved in the original development of the
transparency measures used in this study, including 10 non-industry experts on data sharing
(academics, regulators, medical journal editors, and trial repository experts), representatives from
11 pharmaceutical companies, and 12 patient representatives. As previously published, we
identified patient groups based on the relevance and responsiveness of our work to theirs, (i.e.
because the conditions treated by our cohort of ranked drugs were responsive to them) and
independence from industry, and provided financial support to help ensure funding was not a
barrier to participation. Going forward, we aim to convene our semi-annual multi-stakeholder
meeting in 2021 with patients, regulators, academics, healthcare professionals, ethicists, and
industry to disseminate results, in keeping with our methods from the past several years, and
discuss priority setting for future iterations of the Good Pharma Scorecard. Furthermore, we have
partnered with Scientific American to further disseminate and amplify summaries of these

findings for a wider public audience around the world.
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Outcome measures

Transparency measures, product level

oNOYTULT D WN =

We examined three outcome measures for the trials supporting each product’s approval.
10 The first pertains to trial registration: we determined whether trials in the “all trials” and “patient
trials” samples for each product were registered by 6 months after initial FDA approval of each
15 product. Second, for trials completed by a product’s FDA approval date, we determined whether
17 results were reported in a public registry or published in a journal indexed by PubMed, Google
Scholar or EMBASE by 6 months after initial FDA approval. Adhering to our previous methods,
22 we excluded expanded access and observational trials from our review of whether results were

24 publicly available for the “patient trials” sample. Third, we examined FDAAA implementation
among applicable trials—that is, whether applicable trials were registered within 21 days of their
29 start date and results reported within 30 days of initial FDA approval of each product (we gave

31 sponsors a 7-day grace period).
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Data sharing measures, company level

38 We examined companies’ data sharing practices using five previously developed

40 measures:®-!D (1) whether they had a public policy committing to sharing analysis-ready datasets
and clinical study reports (CSRs) for applicable studies, (2) whether their policy explained how
45 such data could be requested, (3) whether the policy committed to making data available by 6

47 months after approval by the FDA or European Medicines Agency or 18 months after a trial’s
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completion date, whichever was later, (4) whether the company reported the number of data
5o requests received and how each was handled (granted or denied), and (5) the proportion of “data

54 sharing applicable” trials registered in a public registry. For outcome measures 1-4, companies
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received a score of 0 for a no and 100% for a yes, while measure 5 could range from 0% to
100%. The overall data sharing score for each company is the average of the 5 component

SCOres.

Scoring companies on their overall transparency

Lastly, we determined an overall company transparency score following our previous
methodology.®-!") For companies with only one product approved by the FDA in 2016 and 2017,
we averaged their scores on their (1) patient trials analysis, (2) FDAAA compliance, and (3) data
sharing analysis. Each component was weighted equally. For companies with multiple products
approved, we pooled the trials from all their products into our 3 trial samples and then applied
our outcome measures to the pooled trial samples. We then calculated an overall score by

averaging the pooled components (see Box 1).

Analysis

Descriptive statistics were calculated for all outcome measures (median and interquartile
range [IQR]) on both the product and company level. For each product, we determined the
proportion of “all trials” and “patient trials” publicly available and the proportion of “FDAAA
applicable trials” that were FDAAA compliant. We also determined the proportion of products
and companies scoring 100% on each outcome measure. Companies were ranked based on
overall transparency scores, from highest to lowest.

We used Mann-Whitney U tests to examine associations between our outcome measures
and the categorical characteristics of company size (large vs non-large), product type (drug vs

biologic) and company headquarter location (US vs non-US). Large companies were defined as
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those in the 20 largest by market capitalizations; all other companies were categorized as non-

large. Results less than 0.05 significance level are described as statistically significant. Analyses

oNOYTULT D WN =

were conducted in Microsoft Excel V.15.11 (Redmond, WA) and R version 3.5.1.

Validation and amendment window
15 We shared the raw data underpinning our analyses and our findings on the product-level
17 measures with each company for validation purposes. Companies had at least 30-days to amend
their procedures to meet our data sharing measures and request error corrections in our data.
22 Error corrections were made if confirmable through public data sources. In the rare case where
24 the company sponsoring a new drug or biologic application to the FDA stated it did not have
control over a trial’s data during our study period, we reassigned responsibility to the company
29 named as controlling these data (i.e. a trial’s sponsor) if that company confirmed responsibility
31 and data control in writing. Each company was contacted at least twice. We report the number

33 and proportion of companies responding to our data validation requests in total and by company
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size. We also report the number of companies opting into our 30-day amendment window and

38 specific changes made, if any.

41 RESULTS
Sample characteristics
46 We analyzed 62 products (40 novel drugs and 22 biologics) treating 56 unique

48 conditions, sponsored by 42 companies (17 large and 25 non-large). Twenty-six companies were
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50 headquartered in the US and 16 elsewhere (Table 1).
Collectively, the products were approved based on 1,017 trials involving more than

55 187,000 participants. Of these trials, 38% (391/1017) were conducted in the targeted patient
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population (“patient trials”) for the approved indication and 23% (236/1017) were subject to
FDAAA. A median of 13 (IQR 8-21) trials supported FDA approval of each product, with a
median of 5 trials (IQR 3-8) per product conducted in the targeted patient population (“patient
trials”) for the approved indication. Each product had a median of 3 (IQR 2-5) FDAAA

applicable trials (Table 1).

Product-level transparency

We found 26% of products (16/62) had publicly available results for all trials supporting
FDA approval, 67% (39/58) for their “patient trials”, and 58% (32/55) were FDAAA compliant
(their applicable trials complied with FDAAA registration and results reporting requirements).
Of note, 11% of products (7/62) had no FDAAA applicable trials and 6% (4/62) had no
completed patient trials at FDA approval. The median product-level transparency score was 62%
(IQR 36-95) for the all trials sample, 100% (IQR 83-100) for the patient trials sample, and 100%

(IQR 71-100) for FDAAA compliance (Table 2).

Company-level transparency and data sharing

Seven of the 42 companies (17%) scored 100% overall, meaning they had publicly
available results for all their patient trials, were fully FDAAA compliant, and fully met our data
sharing measures (Table 3). Examining the component measures, 58% of companies (23/40) had
publicly available results for all patient trials, 42% (16/38) were FDAAA compliant, and 26%
(11/42) fully met our data sharing measure. Median company scores for public availability of
results for patient trials, FDAAA implementation, and data sharing were 100% (IQR 80-100),

88% (IQR 50-100), and 69% (IQR 20-100), respectively (Table 3).
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Validation and amendment window results

oNOYTULT D WN =

Smaller companies were less responsive than large to our outreach, offering an

10 opportunity to correct data errors and improve data sharing practices, within our amendment
window (21% participation by non-large companies vs. 94% by large). Four companies (4/42,

15 10%) opted to improve their data sharing procedures to meet our measures during our

17 amendment window, raising the median data sharing score for companies from 60% (IQR 20-80)
19 to 69% (IQR 20-100) after the amendment window (Supplement Table 1).

22 Radius added a new policy to its website committing to sharing analysis-ready datasets
24 and CSRs by our deadline and explaining how such information could be requested; initially they
did not have a public data sharing policy. As a result, Radius’s data sharing score improved from
29 20% to 80%. Takeda newly committed to sharing data by our deadline, instead of only after trial
31 publication, increasing its score from 80% to 100%. Shire newly began reporting the number and

33 outcome of received data requests and added a new commitment to share data by our deadline,
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raising its data sharing score from 60% to 100%. Merck KgaA/EMD Serono amended its policy

38 to share data by our deadline, improving its data sharing score from 80% to 100%.

Association between company and product characteristics and clinical trial transparency

45 Company size and location

47 Large companies had a higher overall median transparency score than non-large
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49 companies (median 96%, IQR 91-100 vs 59%, IQR 41-70, p <0.001) (Table 4). The difference
5o was driven by higher FDAAA compliance (median 100% [IQR 88-100] vs. 57% [IQR 0-100], p

54 =0.01) and better data sharing (median 100% [IQR 80-100] vs. 20% [IQR 20-40], p < 0.001).
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Only 3 non-large companies— Takeda, Ultragenyx, and Radius—scored above the median
company score of 73% (IQR 54-95) (Table 3).

There was no statistically significant difference by company size in public availability of
patient trial results. Though not included in the overall score, we also found no statistically
significant difference by size in public availability of results for all trials. There were no
significant differences on any of our measures by company headquarter location (US vs. non-

US) (Table 4).

Product Type

There was a statistically significant difference between biologics and drugs in the public
availability of results for all trials (median 85% [IQR 62-100] for biologics vs. 47% (IQR 32-82)
for drugs, p = 0.005), but not for patient trials or FDAAA compliance (Table 4). Notably, most

biologics (19/22) were developed by large companies.

DISCUSSION

In this study, we evaluated companies’ transparency for clinical trials supporting FDA
approval of novel drugs and biologics in 2016 and 2017 using a series of measures related to trial
registration, results dissemination, FDAAA implementation, and data sharing. Novel to this
analysis, compared to past GPS analyses and other studies, is the inclusion of biologics and
companies of all sizes, and an assessment of company characteristics associated with better
transparency.

We found about one-quarter of reviewed products had publicly available results for all

trials supporting their approval within 6 months of FDA approval; this rose to about two-thirds
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when we focused just on trials conducted in targeted patient populations for the approved

indication. Roughly 3 in 5 products complied with FDAAA reporting requirements. Just over

oNOYTULT D WN =

one-quarter of companies met all of our transparency measures. Smaller companies were

10 significantly less likely than the largest companies to comply with FDAAA reporting
requirements and have public policies committing to data sharing. Within both size groups there
15 was substantial heterogeneity in practices and room for improvement.

17 Juxtaposing our results to our previous analyses of the public availability of clinical trial
results for drugs approved in 2012, 2014 and 2015, which were limited to large companies, we
22 find sustained improvement in practices®-!'!) The median proportion of trials in patients, per

24 product, with publicly available results at 12 months after FDA approval increased from 87% for
26 drugs approved by the FDA in 2012 to 100% for drugs approved by the FDA in 2015 and

29 remained at 100% for 2016 and 2017 drug approvals.©®: ') Median data sharing scores among

31 large companies rose from 80% for 2015 approvals to 99% for 2016, and 100% for 2017

33 approvals.?
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There are a number of reasons why smaller companies might lag behind larger ones in

38 transparency practices, including resource limitations, smaller staffs and less experience with

40 regulatory compliance, all of which suggest problems can be addressed. Nevertheless, our
findings suggest large companies may benefit from auditing the transparency practices of smaller
45 companies and requesting deficiencies be fixed before partnerships, mergers, or acquisitions.

47 Indeed, transparency deficiencies among large companies were often inherited from
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collaborating with smaller companies. Additionally, the FDA may benefit from focusing
5o FDAAA monitoring and enforcement efforts on smaller companies, given their relatively low

54 compliance and increasingly important role in new product development.
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There are limitations to this work. First, company size was categorized dichotomously
(large vs non-large) by market capitalization; we did not evaluate associations by other potential
measures of size such as number of employees, revenue, years in existence, and the like. We
selected market capitalization because it is a simple metric of a company’s total value. This
dichotomous categorization, while practical for a preliminary analysis, does not address
differences within non-large companies. Additionally, our analysis focuses on companies that
submit products for FDA marketing approval; sometimes these sponsors differ from clinical trial
sponsors, although we made efforts to confirm with all companies that they had control of and
could disseminate trial data and excluded trials from company analyses when companies did not.
It is possible that the companies at the bottom of the top 20 largest by market capitalization are
not significantly different than those just outside the top 20. Further, possibly because this is the
first time the GPS included non-large companies, smaller companies were less responsive to our
outreach efforts, which may have widened the gap between large and smaller companies in
meeting our measures. Although each company was contacted at least twice, longer-term efforts
are needed to engage smaller companies with the GPS and make it a more effective reform tool.
Finally, we did not evaluate the accuracy of shared data or results.
Conclusion

Evaluating pharmaceutical companies and their novel drugs and biologics approved by
the FDA in 2016 and 2017 on a series of clinical trial transparency measures, we found
substantial room for improvement particularly among non-large companies. Disseminating
results and sharing patient-level data in research is critical for gaining the full and essential
benefits of clinical research, honoring research participants, and fostering trust in medical

research, medicines, vaccines, and care. The trajectory over time is promising, but the arc must
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research.

— NN TN ONOWORN


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Acknowledgments: The authors thank Christina Deutsch, Joshua Kimelman, Kianna Pierson,
and Rayne Kim for research assistance.

Author Contributions: JEM conceived the study. JEM, MM, SAA, and JSR designed the study.
CY, DL and SAA extracted data. CY, DL, JEM and SAA analyzed the data. All authors had full
access to the data and take responsibility for the integrity of the data and accuracy of the data
analysis. All authors drafted the manuscript, interpreted the data, critically revised the
manuscript for important intellectual content, and approved the final manuscript. JEM is the
corresponding author and guarantor. The corresponding author attests that all listed authors meet
authors criteria and that no others meeting the criteria have been omitted. The Corresponding
Author has the right to grant on behalf of all authors and does grant on behalf of all authors, an
exclusive licence (or non exclusive for government employees) on a worldwide basis to the BMJ
Publishing Group Ltd to permit this article (if accepted) to be published in BMJ editions and any
other BMJPGL products and sublicences such use and exploit all subsidiary rights, as set out in
our licence.

Competing interests: All authors have completed the ICMJE uniform disclosure form at
www.icmje.org/coi_disclosure.pdf and declare: Dr. Axson receives funding from Arnold
Ventures through Yale School of Medicine to establish the Good Pharma Scorecard at Bioethics
International. Dr. Gross reports research grants from the NCCN Foundation
(Pfizer/AstraZeneca), Johnson & Johnson, and Genentech. He also reports travel expenses from
Flatiron. In the past 36 months, Dr. Ross received research support through Yale University from
the Laura and John Arnold Foundation for the Collaboration for Research Integrity and
Transparency (CRIT) at Yale; Dr. Ross currently receives research support through Yale
University from Johnson and Johnson to develop methods of clinical trial data sharing, from the
Medical Device Innovation Consortium as part of the National Evaluation System for Health
Technology (NEST), from the Food and Drug Administration for the Yale-Mayo Clinic Center
for Excellence in Regulatory Science and Innovation (CERSI) program (U01FD005938); from
the Agency for Healthcare Research and Quality (RO1HS022882), from the National Heart, Lung
and Blood Institute of the National Institutes of Health (NIH) (RO1HS025164, RO1HL144644),
and from Arnold Ventures to establish the Good Pharma Scorecard at Bioethics International.
Dr. Miller provides bioethics guidance to Alexion Pharmaceuticals on COVID-19 vaccine and
drug development and Cambria Health on formulary ethics, co-founded the non-profit Bioethics
International, and receives grant funding from the National Institutes of Health, Arnold Ventures,
and the Milken Institute. No other disclosures were reported.

Role of the funding source: This study was funded by Arnold Ventures, which had no role in
study design; collection, analysis, or interpretation of data; writing of this report; or decision to
submit this article for publication.

Ethics approval: Not applicable.
Transparency: The corresponding author (JEM) affirms that the manuscript is an honest,
accurate, and transparent account of the study being reported; that no important aspects of the

study have been omitted; and that any discrepancies from the study as planned (and, if relevant,
registered) have been explained.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 40

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘€T aunc uo /wod (wg uadolway/:dny wouj pspeojumod "TZoz AINC 6T UO 8¥ZES0-TZ0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://www.icmje.org/coi_disclosure.pdf
http://bmjopen.bmj.com/

Page 21 of 40 BMJ Open

Data sharing statement: Datasets will be shared on the Dryad system. A link to the Dryad dataset
will also be available on the Bioethics International website.

oNOYTULT D WN =

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘€T aunc uo /wod (wg uadolway/:dny wouj pspeojumod "TZoz AINC 6T UO 8¥ZES0-TZ0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG

N
O
'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Box 1. Summary of transparency measures

Trial samples

Outcome measures

% of company score

Data sharing trials

Registration by 6 months of FDA
product approval or 18 months after a
trial’s completion date, whichever is
later

Policy commits to providing access to
analysis-ready dataset and clinical study
report

(generally completed phase | Policy explains how data may be 33.32
2 and 3 trials) requested
Company reports number and outcome
of data requests
Policy specifies data will be shared by 6
months of FDA product approval or 18
months after a trial’s completion date,
whichever is later
Patient trials (targeted
patient population for Results publicly available (reported or
approved indication; published) by 6 months after FDA 333
excludes trials in healthy approval of studied indication?®
volunteers)
FDAAA applicable trials Registration by 21 days of trial start date
(generally non-phase 1
. ) : and results reported by 30 days after 333
trials with a US site or by a FDA approval of studied indication
US-based manufacturer) PP
All trials supporting
approval (includes trials in | Results publicly available by 6 months
healthy volunteers and after FDA approval of studied 0
trials for unapproved indication®®
indications in NDA or BLA)
Total 100

FDA=Food and Drug Administration; EMA=European Medicines Agency
NDA=New Drug Application; BLA= Biologic License Application

2 Data sharing score is the average of the 5 data sharing outcome measure scores
bExcludes trials that are phase I, expanded access, terminated without enrollment, for unapproved indications, and
(if requested) with high re-identification risk.

¢ Can include linking to a clinical study report synopsis within a clinical trial registry.
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Table 1. Sample characteristics

N (%)
Companies 42
Size
Large 17 (40)
Non-large 25 (60)
Headquarter location
uUsS 26 (62)
Non-US 16 (38)
Products 62
Type
Drugs 40 (65)
Biologics 22 (35)
FDA approval year
2016 16 (26)
2017 46 (74)
Trials 1,017
Trials conducted in patients 391 (38)
FDAAA applicable trials 236 (23)
Median number of trials supporting each product approval [IQR] 13 [8-21]
Median number of trials in patients for approved indication 513-8]
supporting each product approval [IQR]
Median number of FDAAA applicable trials supporting each product 3 [2-5]
approval [IQR]
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Table 2. Transparency of novel drugs and biologics approved by the FDA in 2016 and 2017
Trial samples
Product Company sponsor Product | % of “all trials” % of “patient trials” FDAAA
type with public results with public results implementation score
Adlyxin Sanofi Biologic 53 (29/55) 96 (27/28) 93 (13/14)
Aligopa Bayer Drug 100 (6/6) 100 (3/3) 100 (1/1)
Alunbrig Takeda/Ariad Drug 50 (2/4) 100 (2/2) 100 (2/2) -
Amjevita Amgen Biologic 80 (4/5) 100 (3/3) 100 (3/3) S
Austedo Teva Drug 25 (2/8) 100 (2/2) 50 (1/2) S
Bavencio Merck KGaA/EMD Serono | Biologic 100 (1/1) NA NA 2
Baxdela Melinta Therapeutics Drug 39 (13/33) 100 (4/4) 25 (1/4) =3
Benznidazole | Chemo Research Drug 74 (23/31) 75 (3/4) NA S
Besponsa Pfizer/Wyeth Biologic 100 (11/11) 100 (2/2) 100 (2/2) 2
Bevyxxa Portola Drug 25 (5/20) 100 (4/4) 100 (2/2) =
Brineura BioMarin Biologic 0 (0/1) 0 (0/1) 0 (0/1) =
Calquence AstraZeneca Drug 13 (1/8) 100 (1/1) 0 (0/1) 3
Cuvitru Shire/Baxalta Biologic 100 (3/3) 100 (3/3) 50 (1/2) g
Dupixent Regeneron Biologic 53 (9/17) 80 (8/10) 0 (0/8) g
Emflaza PTC Therapeutics Drug 9 (1/11) 25 (1/4) 0(0/2) =
Epclusa Gilead Drug 24 (8/33) 80 (8/10) 100 (9/9) =
Erelzi Novartis Biologic 60 (3/5) 100 (1/1) NA 4
Eucrisa Pfizer/Anacor Drug 48 (11/23) 83 (5/6) 80 (4/5) 2
Fasenra AstraZeneca Biologic 82 (9/11) 82 (9/11) 78 (7/9) %
Giapreza La Jolla Drug 33 (3/9) 67 (2/3) 100 (1/1) §
Hemlibra Roche/Genentech Biologic 67 (2/3) 100 (2/2) 100 (1/1) r=1
Idhifa Celgene Drug 0 (0/1) NA NA §
Imfinzi AstraZeneca Biologic 100 (1/1) NA NA 5
Ingrezza Neurocrine Biosciences Drug 38 (6/16) 100 (6/6) 80 (4/5) 2
Kevzara Sanofi Biologic 59 (13/22) 83 (10/12) 100 (8/8) o
Kisqali Novartis Drug 40 (4/10) 100 (1/1) 100 (1/1) o
Kovaltry Bayer Biologic 100 (2/2) 100 (2/2) 100 (2/2) g
Lartruvo Eli Lilly Biologic 89 (8/9) 80 (4/5) 100 (2/2) =1
Macrilen Novo Nordisk Drug 57 (4/7) 100 (2/2) 100 (2/2) X
Mavyret AbbVie Drug 35 (15/43) 100 (10/10) 100 (10/10) :_:i
Mepsevii Ultragenyx Biologic 100 (2/2) 100 (2/2) 100 (2/2) D
Nerlynx Puma Biotechnology Drug 80 (12/15) 100 (6/6) 100 (5/5) 2
Ocrevus Roche/Genentech Biologic 73 (11/15) 100 (4/4) 100 (4/4) =
Ozempic Novo Nordisk Drug 90 (26/29) 100 (13/13) 86 (6/7) %;
Parsabiv Amgen Drug 100 (12/12) 100 (10/10) 100 (9/9) 0
Prevymis Merck Sharp & Dohme Drug 37 (10/27) 100 (3/3) 100 (2/2) 3
Radicava Mitsubishi Tanabe Drug 27 (4/15) 80 (4/5) NA )
Rhopressa Aerie Drug 100 (9/9) 100 (7/7) 57 (4/7) §
Rydapt Novartis Drug 63 (12/19) 100 (5/5) 100 (2/2) =
Siliq Valeant Biologic 84 (16/19) 83 (5/6) 100 (4/4) %
Solosec Lupin Drug 88 (7/8) 100 (3/3) 0 (0/3) =
Spinraza Biogen Drug 100 (4/4) 100 (4/4) 100 (2/2) _8
Steglatro Merck Sharp & Dohme Drug 54 (19/35) 100 (10/10) 100 (9/9)
Symproic Shionogi Drug 100 (23/23) 100 (7/7) 80 (4/5)
Taltz Eli Lilly Biologic 100 (12/12) 100 (7/7) 100 (6/6)
Tecentriq Roche/Genentech Biologic 100 (6/6) 100 (5/5) 100 (4/4)
Tremfya J&J/Janssen Biologic 85 (11/13) 100 (8/8) 80 (4/5)
Trulance Synergy Drug 13 (1/8) 20 (1/5) 0 (0/5)
Tymlos Radius Drug 27 (4/15) 100 (4/4) 50 (2/4)
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1
2
3 Trial samples
4 Product Company sponsor Product | % of “all trials” % of “patient trials” FDAAA
5 type with public results with public results implementation score
6 Vabomere The Medicines Company/ | Drug 67 (4/6) 50 (1/2) 50 (1/2)
7 Rempex
8 Venclexta AbbVie Drug 67 (4/6) NA NA
9 Verzenio Eli Lilly Biologic 100 (16/16) 100 (3/3) 100 (3/3)
10 Vosevi Gilead Drug 45 (9/20) 100 (9/9) 88 (7/8) o
11 Vyzulta Bausch Health/Bausch and | Drug 60 (6/10) 71 (5/7) 0 (0/6) %
12 Lomb 24
13 Xadago US Worldmeds Drug 34 (13/38) 50 (7/14) 100 (3/3) o
14 Xepi Ferrer Drug 35 (6/17) 100 (3/3) 100 (2/2) <
15 Xermelo Lexicon Drug 38 (5/13) 100 (4/4) 75 (3/4) o
16 Xiidra Shire Drug 100 (7/7) 100 (5/5) 100 (5/5) _%
17 Zejula Tesaro Drug 100 (3/3) 100 (2/2) 0 (0/1) g_'
18 Zepatier Merck Sharp & Dohme Drug 27 (17/62) 94 (16/17) 100 (14/14) -
19 Zinbryta Biogen Biologic 90 (9/10) 100 (5/5) 100 (2/2) a
20 Zinplava Merck Sharp & Dohme Biologic 33 (3/9) 75 (3/4) 100 (2/2) S
21 Median [IQR] 62 [36-98] 100 [83-100] 100 [66-100] 2
22 Percentage of products fully meeting measure 26 (16/62) 67 (39/58) 58 (32/55) o)
23 IQR: Interquartile range; FDAAA: Food and Drug Administration Act; NA: Not applicable. Rempex is a subsidiary c
24 of The Medicines Company, which was acquired by Novartis in 2020, after our study was completed. Amgen ®
25 sponsored trials for Siliq. Chugai Pharmaceutical, a Roche subsidiary, sponsored trials for Ocrevus and Hemlibra. g
26 Bayer and AiCuris sponsored trials for Prevymis. MassBiologics and Medarex sponsored a trial for Zinplava. Sanofi Y
27 sponsored trials for Dupixent. Regeneron sponsored trials for Kevzara. Aetna Zentaris sponsored trials for Macrilen. 2
28 Lartruvo was withdrawn from the market in 2019. Acerta Pharma B.V., of which AstraZeneca owns a majority 3
29 stake, sponsored all trials for Calquence. More data on the trial samples and products are in Supplement Tables 2-4. §
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Table 3. Overall transparency scores for companies with novel drugs or biologics FDA approved
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in 2016 or 2017
Rank Company Company | Patient trials score, FDAAA score, % Data sharing Overall
size % (proportion) (proportion) score, % score, %
1 AbbVie Large 100 (10/10) 100 (10/10) 100 100
1 Amgen Large 100 (16/16) 100 (15/15) 100 100
1 Bayer Large 100 (5/5) 100 (4/4) 100 100
1 Merck Large NA NA 100
KGaA/EMD 100
Serono
1 Novartis Large 100 (7/7) 100 (3/3) 100 100
1 Roche/Genentech | Large 100 (11/11) 100 (9/9) 100 100
1 Takeda Non-large 100 (2/2) 100 (2/2) 100 100
8 Merck Sharp & Large 94 (32/34) 100 (27/27) 98 97
Dohme
9 Novo Nordisk Large 100 (15/15) 89 (8/9) 100 96
9 Sanofi Large 93 (37/40) 95 (21/22) 99 96
11 Shire Large 100 (8/8) 86 (6/7) 100 95
12 Biogen Large 100 (9/9) 100 (4/4) 80 93
12 Johnson & Large 100 (8/8) 80 (4/5) 100
93
Johnson/Janssen
14 Eli Lilly Large 93 (14/15) 100 (11/11) 80 91
15 Gilead Large 89 (17/19) 94 (16/17) 80 88
16 Ultragenyx Non-large 100 (2/2) 100 (2/2) 60 87
17 AstraZeneca Large 83 (10/12) 70 (7/10) 100 84
17 Pfizer Large 88 (7/8) 86 (6/7) 78 84
19 Celgene Large NA NA 80 80
20 Radius Non-large 100 (4/4) 50 (2/4) 80 77
21 Ferrer Non-large 100 (3/3) 100 (2/2) 20 73
21 Portola Non-large 100 (4/4) 100 (2/2) 20 73
21 Puma Non-large 100 (6/6) 100 (5/5) 20
. 73
Biotechnology
24 Teva Non-large 100 (2/2) 50 (1/2) 60 70
25 Lexicon Non-large 100 (4/4) 75 (3/4) 20 65
25 Shionogi Non-large 100 (7/7) 80 (4/5) 14 65
27 Neurocrine Non-large 100 (6/6) 80 (4/5) 20 62
Biosciences
27 Valeant Non-large 67 (2/3) 100 (1/1) 20 62
29 Aerie Non-large 100 (7/7) 57 (4/7) 20 59
29 La Jolla Non-large 67 (2/3) 100 (1/1) 10 59
31 US Worldmeds Non-large 50 (7/14) 100 (3/3) 16 55
32 Regeneron Non-large 80 (8/10) 0 (0/8) 80 53
33 Bausch Non-large 71 (5/7) 0 (0/6) 80
Health/Bausch 50
and Lomb
34 Melinta Non-large 100 (4/4) 25 (1/4) 20 48
Therapeutics
34 Mitsubishi Tanabe | Non-large 80 (4/5) NA 16 48
36 Chemo Research | Non-large 75 (3/4) NA 7 41
37 Lupin Non-large 100 (3/3) 0 (0/3) 20 40
37 The Medicines Non-large 50(1/2) 50 (1/2) 20
Company/ 40
Rempex
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Rank

Company

Company
size

Patient trials score,
% (proportion)

FDAAA score, %
(proportion)

Data sharing
score, %

Overall
score, %

37

Tesaro

Non-large

100 (2/2)

0 (0/1)

20

40

40

BioMarin

Non-large

0 (0/1)

0 (0/1)

40

13

40

Synergy

Non-large

20 (1/5)

0 (0/5)

20

13

oNOYTULT D WN =

42

PTC Therapeutics

Non—large

25 (1/4)

0 (0/2)

8

11

Median

[IQR]

100 [80-100]

88 [50-100]

69 [20-100]

73 [54-95]

Percentage of companies fully meeting

measure

58 (23/40)

42 (16/38)

26 (11/42)

17 (7/41)

IQR: Interquartile range; FDAAA: Food and Drug Administration Act; NA: Not applicable. Data sharing scores are
after 30-day amendment window (see Supplement Table 1 for pre-amendment scores). Takeda acquired Shire in
2019. Shionogi enacted a new data sharing policy in 2018; the company score reflects the company policy at time of
drug approval in 2017. Novartis acquired The Medicines Company in 2020. Valeant became Bausch Health in 2018.
Bausch Health acquired Synergy’s assets in 2019. These acquisitions happened after our study cutoff date. At the
time of drug approval, Tesaro did not have a publicly available data sharing policy, which is reflected in its score.
Tesaro has since been acquired by GlaxoSmithKline.
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Table 4. Bivariate associations of company characteristics with clinical trial transparency
measures

Company Size Company Location Product Type

Transparenc Large Non- P US Non-US p Biologic Drug p
Y measure large

Public 79 39 0.07 39 64 0.25 85 47 0.005
availability [55-93] [27-74] [32-91] [54-84] [62-100] [32-82]
of all trials
median
company
score [IQR]

Public 100 100 0.21 100 100 0.64 100 100 0.63
availability [93-100] | [67-100] [80-100] | [82-100] [83-100] | [86-100]
of patient
trials
median
company
score [IQR]

FDAAA 100 57 0.01 86 95 0.55 100 100 0.24
compliance [88-100] [0-100] [50-100] | [70-100] [87-100] | [50-100]
median

company
score [IQR]

Data sharing 100 20 <0.001 50 89 0.28 NA NA NA
score [80- 100] | [20-40] [20-80] | [20-100]
median
company
score [IQR]

Overall 96 59 <0.001 73 79 0.24 NA NA NA
score [91-100] [41-70] [54-90] [59-100]
median
company
score [IQR]

IQR: Interquartile range; FDAAA: Food and Drug Administration Amendments Act; NA: Not applicable. Data
sharing score reflects scores after 30-day amendment period. Mann-Whitney U tests used to determine association
between outcome measures and company size, company location, and product type. Additional details on company
size, company location, and products are provided in Supplement Table 4.
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Before 30-day amendment window

After 30-dz‘% a

@) "
mendment window
—

. ] Company . £ompany
% of pf(;)\lzlifizs ezoi;(i:is publicly P01.i0y pf(;)\lzlifizs Polic;y g}ou:@cly Policy
covered o | & p reports specifies | Overall o | explains SrepBrts £ Overall
. access 1o ow data No, and data will data aceess 10 | 4 ow data éNo%nd SpeCITIes data
Company ttlals analysis may be outcome | be shared | sharing analysis may be | @uteeme data will be sharing
registered ready requested of data by score ready requested cof data shareq by score
(proportion) | dataset & requests deadline dataset & E% %11 & sts deadline
CSR CSR g
AbbVie 100 (13/13) 100 100 100 100 100 100 100 2 3180 100 100
Aerie 100 (7/7) 0 0 0 0 20 0 0 23F 0 20
Amgen 100 (15/15) 100 100 100 100 100 100 100 - =180 100 100
AstraZeneca 100 (13/13) 100 100 100 100 100 100 100 X €180 100 100
Bausch Health 100 (7/7) 100 100 0 100 80 100 100 2o g 100 80
Bayer 100 (9/9) 100 100 100 100 100 100 100 = o/ffp 100 100
Biogen 100 (14/14) 100 100 100 0 80 100 100 2 180 0 80
BioMarin 100 (3/3) 0 100 0 0 40 0 100 S8 0 40
Celgene 100 (1/1) 100 100 100 0 80 100 100 ERED 0 80
Chemo Research 33 (1/3) 0 0 0 0 7 0 0 @ & 0 7
Eli Lilly 100 (13/13) 100 100 100 0 80 100 100 > 180 0 80
Ferrer 100 (2/2) 0 0 0 0 20 0 0 z B 0 20
Gilead 100 (19/19) 100 100 0 100 80 100 100 5 § 100 80
>
Johnson & 100 (7/7) 100 100 100 100 100 100 100 | € 180 100 100
Johnson/Janssen » o
La Jolla 50 (1/2) 0 0 0 0 10 0 0 a2 8§ 0 10
Lexicon 100 (5/5) 0 0 0 0 20 0 0 S 8 0 20
Lupin 100 (3/3) 0 0 0 0 20 0 0 = g 0 20
- = C
ThMehma. 100 (4/4) 0 0 0 0 20 0 0 5 8 0 20
erapeutics S
Merck 3 w
KGaA/EMD 100 (1/1) 100 100 100 0 80 100 100 |8 18 100 100
Serono?® o Y
Merck Sharp & =
Dohmerp 91 (31/33) 100 100 100 100 98 100 100 120 100 98
Mitsubishi 3
Tanabe 80 (4/5) 0 0 0 0 16 0 0 g 0 16
Neurocrine 100 (6/6) 0 0 0 0 20 0 0 g 0 20
Biosciences o
Novartis 100 (11/11) 100 100 100 100 100 100 100 180 100 100
Novo Nordisk 100 (13/13) 100 100 100 100 100 100 100 180 100 100
Pfizer 88 (7/8) 100 100 100 0 80 100 100 180 0 80
Portola 100 (4/4) 0 0 0 0 20 0 0 g 0 20
(0]
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S B
; PTC Therapeutics 40 (2/5) 0 0 0 0 8 0 0 E ﬁ, 0 8
o
3 _ Puma 100 (5/5) 0 0 0 0 20 0 0 =/ R 0 20
Biotechnology S
4 Radius® 100 (4/4) 0 0 0 0 20 100 100 o B 100 80
> Regeneron 100 (8/8) 100 100 100 0 80 100 100 SN 0 80
6 The Medicines a °
; Company/Rempe 100 (2/2) 0 0 0 0 20 0 0 5] % 0 20
X c [
2 Roche/Genentech | 100 (12/12) 100 100 100 100 100 100 100 @ >150 100 100
10 Sanofi 95 (35/37) 100 100 100 100 99 100 100 = onp 100 99
11 Shionogi 71 (5/7) 0 0 0 0 14 0 0 g 0 14
12 Shire® 100 (8/8) 100 100 0 0 60 100 100 SETN) 100 100
13 Synergy 100 (5/5) 0 0 0 0 20 0 0 CEL: 0 20
14 Takeda® 100 (3/3) 100 100 100 0 80 100 100 ¢ A1B0 100 100
15 Tesaro 100 (3/3) 0 0 0 0 20 0 0 po8 0 20
16 Teva 100 (4/4) 100 100 0 0 60 100 100 |2z8 0 60
17 Ultragenyx 100 (2/2) 100 100 0 0 60 100 100 5-8 0 60
18 US Worldmeds | 79 (11/14) 0 0 0 0 16 0 0 > 1 0 16
o Valeant 100 (4/4) 0 0 0 0 20 0 0 |Shg 0 20
. 100 [100- 60 [20- Q- = 69 [20-
;; Median [1QR] 100] 80] > 3 100]
Percentage of = S
23 Companies fully | 79 (33/42) 32 | 55(23/42) | 40 (17/42) | 29 (12/42) | 19 8/42) | DD ST B (B42) | 38642 | 26
24 ) (22/42) (23/42) | 4/42) | 2 '3 (11/42)
meeting measure a S
;2 2 Denotes company improved data sharing policy during 30-day amendment window. “% E'
27 o 3
28 3 S
29 B <
30 3 @
31 S B
32 S N
33 a B
34 5 =
35 Z
36 @
37 ®
38 @
39 5
40 <
4 3
42 =
43 ®
44 &
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Supplement Table 2: Assessment of registration, results reporting, and publication practices for trials supporting FDA approval of no$@I dégs and biologics approved by the
FDA in 2016 and 2017 -5
All trials sample Patifint trials sample
% Publicly s g % Publicly
0 : 5 .
Company Product Regiﬁere d % Reported | % Published (ri\[;iitilgi)r % Registered %‘% grt ed | % Published (ri\;eg:tilgi)r
published) S bt published)
AbbVie Mavyret 23 (10/43) 23 (10/43) 35 (15/43) 35 (15/43) 100 (10/10) ldﬁ Q@lO) 100 (10/10) 100 (10/10)
Venclexta 71 (10/14) 0 (0/6) 67 (4/6) 67 (4/6) 100 (7/7) NA NA
Aerie Rhopressa 90 (9/10) 78 (7/9) 56 (5/9) 100 (9/9) 100 (7/7) 15@(}&7) 43 (3/7) 100 (7/7)
Ameen Amjevita 80 (4/5) 80 (4/5) 40 (2/5) 80 (4/5) 100 (3/3) 18G3(343) 33 (1/3) 100 (3/3)
& Parsabiv 100 (12/12) | 100 (12/12) 75 (9/12) 100 (12/12) 100 (10/10) 108 8&10) 70 (7/10) 100 (10/10)
Calquence 53 (8/15) 0 (0/8) 13 (1/8) 13 (1/8) 100 (2/2) @ g))ﬁ-) 100 (1/1) 100 (1/1)
AstraZeneca Fasenra 100 (12/12) | 55 (6/11) 82 (9/11) 82 (9/11) 100 (12/12) IBAD 82 (9/11) 82 (9/11)
Imfinzi 100 (3/3) 100 (1/1) 100 (1/1) 100 (1/1) 100 (1/1) aRA NA NA
Bausch Health Vyzulta 80 (8/10) 50 (5/10) 60 (6/10) 60 (6/10) 100 (7/7) @%ﬁ) 71 (5/7) 71 (5/7)
Bayer Aligopa 100 (12/12) 83 (5/6) 83 (5/6) 100 (6/6) 100 (8/8) 1@C;(33’3) 67 (2/3) 100 (3/3)
Kovaltry 100 (3/3) 100 (2/2) 100 (2/2) 100 (2/2) 100 (3/3) 1§GW’(§2) 100 (2/2) 100 (2/2)
Biogen Spinraza 100 (10/10) 100 (4/4) 75 (3/4) 100 (4/4) 100 (10/10) 156_-(2[4) 75 (3/4) 100 (4/4)
Zinbryta 67 (8/12) 30 (3/10) 90 (9/10) 90 (9/10) 100 (7/7) 60 (3B) 100 (5/5) 100 (5/5)
BioMarin Brineura 50 (3/6) 0 (0/1) 0 (0/1) 0 (0/1) 100 (3/3) 9 (08) 0 (0/1) 0 (0/1)
Celgene Idhifa 80 (4/5) 0 (0/1) 0 (0/1) 0 (0/1) 100 (1/1) 2 NAD NA NA
Chemo Research Benznidazole 14 (5/35) 0 (0/31) 74 (23/31) 74 (23/31) 50 (2/4) B (0&) 75 (3/4) 75 (3/4)
Lartruvo 100 (11/11) 78 (7/9) 56 (5/9) 89 (8/9) 100 (7/7) B (35) 80 (4/5) 80 (4/5)
Eli Lilly Taltz 83 (10/12) 83 (10/12) 83 (10/12) 100 (12/12) 86 (6/7) (637) 100 (7/7) 100 (7/7)
Verzenio 100 (20/20) 88 (14/16) 38 (6/16) 100 (16/16) 100 (3/3) 180 (313) 100 (3/3) 100 (3/3)
Ferrer Xepi 18 (3/17) 12 (2/17) 35 (6/17) 35 (6/17) 67 (2/3) & (3B) 67 (2/3) 100 (3/3)
Gilead Epclusa 46 (17/37) 21(7/33) 24 (8/33) 24 (8/33) 100 (12/12) R (780) 80 (8/10) 80 (8/10)
Vosevi 62 (13/21) 40 (8/20) 45 (9/20) 45 (9/20) 100 (10/10) D (&) 100 (9/9) 100 (9/9)
> [

Jo}flffo‘f/‘;‘;ni‘sen Tremfya 100 (13/13) | 77 (10/13) 54 (7/13) 85 (11/13) 100 (8/8) B (#{7&3) 75 (6/3) 100 (8/8)
La Jolla Giapreza 33 (3/9) 11 (1/9) 33 (3/9) 33 (39 67 (2/3) = (1) 67 (2/3) 67 (2/3)
Lexicon Xermelo 86 (12/14) 38 (5/13) 23 (3/13) 38 (5/13) 100 (5/5) 190 (24) 75 (3/4) 100 (4/4)

Lupin Solosec 38 (3/8) 13 (1/8) 88 (7/8) 88 (7/8) 100 (3/3) 33 (B) 100 (3/3) 100 (3/3)
: ]
Thl;gz;:gics Baxdela 18 (6/33) 12 (4/33) 36 (12/33) 39 (13/33) 100 (4/4) 100 (§’4) 75 (3/4) 100 (4/4)
Merck g
KGaA/EMD Bavencio 75 (3/4) 100 (1/1) 0 (0/1) 100 (1/1) 100 (1/1) NA& NA NA
Serono <
Prevymis 7 (2/27) 7 (2/27) 37 (10/27) 37 (10/27) 67 (2/3) 67 (3B) 100 (3/3) 100 (3/3)

Merck Sharp & Steglatro 50 (18/36) 37 (13/35) 46 (16/35) 54 (19/35) 100 (11/11) 100 (1&'10) 90 (9/10) 100 (10/10)

Dohme Zepatier 33 (21/63) 24 (15/62) 16 (10/62) 27 (17/62) 100 (18/18) 82 (14817) 59 (10/17) 94 (16/17)
Zinplava 33 (3/9) 22 (2/9) 33 (3/9) 33 (3/9) 75 (3/4) 50 (%4 75 (3/4) 75 (3/4)
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S 3
; Mitsubishi Tanabe Radicava 27 (4/15) 27 (4/15) 27 (4/15) 27 (4/15) 80 (4/5) ] (4,(?35) 80 (4/5) 80 (4/5)
3 II;‘(’)LS‘Z‘I’;’;‘;"S Ingrezza 50 (8/16) 25 (4/16) 38 (6/16) 38 (6/16) 100 (6/6) & (4}35) 100 (6/6) 100 (6/6)
4 Erclzi 33 (2/6) 20 (1/5) 60 (3/5) 60 (3/5) 100 (2/2) 180 (831) 100 (1/1) 100 (1/1)
> Novartis Kisqali 71 (1217) | 30 (3/10) 40 (4/10) 40 (4/10) 100 (5/5) 180 (H1) 100 (1/1) 100 (1/1)
6 Rydapt 36 (8/22) 32 (6/19) 58 (11/19) 63 (12/19) 100 (6/6) 180 (§5) 100 (5/5) 100 (5/5)
/ Novo Nordisk Macrilen 38 (3/8) 29 (2/7) 57 (4/7) 57 (4/7) 100 (2/2) 180 (202) 100 (2/2) 100 (2/2)
8 OVo INordis Ozempic 100 (30/30) | 83 (24/29) | 69 (20/29) 90 (26/29) 100 (13/13) | 9Z(1243) | 85(11/13) | 100 (13/13)
2 Pfizer/Wyeth Besponsa 100 (11/11) | 91(10/11) 91 (10/11) 100 (11/11) 100 (2/2) 123F2) 100 (2/2) 100 (2/2)
10 Pfizer/ Anacor Eucrisa 52(1223) | 39(9/23) 30 (7/23) 48 (11/23) 83 (5/6) B 83 (5/6) 83 (5/6)
1 Portola Bevyxxa 35 (7/20) 20 (4/20) 20 (4/20) 25 (5/20) 100 (4/4) 1BEH) 75 (3/4) 100 (4/4)
1 g PTC Therapeutics Emflaza 57 (8/14) 0 (0/11) 9 (1/11) 9 (1/11) 57 (4/7) 8 @a) 25 (1/4) 25 (1/4)

=}
14 Bio t:g‘}?;ilogy Nerlynx 100 (18/18) | 60 (9/15) 67 (10/15) 80 (12/15) 100 (7/7) @(}2@6) 83 (5/6) 100 (6/6)
15 Radius Tymlos 27 (4/15) 20 (3/15) 20 (3/15) 27 (4/15) 100 (4/4) RYED) 75 (3/4) 100 (4/4)
16 Regeneron Dupixent 89 (16/18) | 35 (6/17) 53 (9/17) 53 (9/17) 100 11/11) | 68 @®Aa0) 80 (8/10) 80 (8/10)
17 The Medicines Ei 3
18 Company/ Vabomere 100 (7/7) 17 (1/6) 67 (4/6) 67 (4/6) 100 (2/2) DL2) 50 (1/2) 50 (1/2)
19 Rempex =m =
20 he/ Hemlibra 80 (4/5) 33 (13) 67 (2/3) 67 (2/3) 100 (3/3) H1D) 100 (2/2) 100 (2/2)
21 GROC ¢ N Ocrevus 87 (13/15) | 27 (4/15) 73 (11/15) 73 (11/15) 100 (4/4) Q0 (24) 100 (4/4) 100 (4/4)
22 enentec Tecentrig 100 (8/8) 83 (5/6) 67 (4/6) 100 (6/6) 100 (6/6) 110 (§/5) 60 (3/5) 100 (5/5)
23 Sanofi Adlyxin 50 (28/56) | 49 (27/55) | 47 (26/55) 52 (29/55) 93 (26/28) | 9B(2628) | 86(24/28) | 96 (27/28)
24 anott Kevzara 88 (2124) | 55(12/22) 27 (6/22) 59 (13/22) 100 (13/13) | 8E(10412) 33 (4/12) 83 (10/12)
25 Shionogi Symproic 22(5/23) | 100(23/23) | 30 (7/23) 100 (23/23) 71 (5/7) o @) 57 (4/7) 100 (7/7)
26 Shire/Baxalta Cuvitru 100 (3/3) 100 (3/3) 100 (3/3) 100 (3/3) 100 (3/3) 180 (83) 100 (3/3) 100 (3/3)
27 Shire Xiidra 100 (7/7) 86 (6/7) 86 (6/7) 100 (7/7) 100 (5/5) 180 (5/5) 100 (5/5) 100 (5/5)
28 Synergy Trulance 75 (6/3) 0 (0/8) 13 (1/3) 13 (1/8) 100 (5/5) 3.(08) 20 (1/5) 20 (1/5)
29 Takeda/Ariad Alunbrig 60 (3/5) 50 (2/4) 50 (2/4) 50 (2/4) 100 (3/3) 180 (52) 100 (2/2) 100 (2/2)
30 Tesaro Zejula 100 (4/4) 0 (0/3) 100 (3/3) 100 (3/3) 100 (3/3) g (03) 100 (2/2) 100 (2/2)
31 Teva Austedo 40 (4/10) 13 (1/8) 25 (2/8) 25 (2/8) 100 (4/4) D (IR) 100 (2/2) 100 (2/2)
32 Ultragenyx Mepsevii 78 (7/9) 100 (2/2) 50 (1/2) 100 2/2) 100 (6/6) 120 (22) 50 (1/2) 100 (2/2)
33 US Worldmeds Xadago 37 (14/38) 16 (6/38) 29 (11/38) 34 (13/38) 79 (11/14) 38 (584) 50 (7/14) 50 (7/14)
34 Valeant Silig 81 (1721) | 74 (14/19) | 58 (11/19) 84 (16/19) 100 (7/7) 67 (4%) 67 (5/6) 67 (5/6)
35 [Median [1QR] 73 [38-100] | 34 [18-80] | 50 [30-67] 62 [36-98] 100 [100] | 87 [60100] | 81 [68-100] | 100 [83-100]
g? Percentage fully meeting measure 27(17/62) | 13 (8/62) 6 (4/62) 26 (16/62) 81(50/62) | 43 (2558) | 38 (22/58) 6 (39/58)
)

38 o
39 =
40 <
4 3
42 5
43 ®
44 &
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml -
46



http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Supplement Table 3: Assessment of FDAAA compliance for applicable trials supporting approval of each product

Company Product % Timely registered | % Timely reported | % FDAAA compliant
. Mavyret 100 (10/10) 100 (10/10) 100 (10/10)
AbbVie Venclexta NA NA NA
Aerie Rhopressa 100 (7/7) 57 (4/7) 57 (4/7)
Amgen Amjevita 100 (3/3) 100 (3/3) 100 (3/3)
Parsabiv 100 (9/9) 100 (9/9) 100 (9/9)
Calquence 100 (1/1) 0 (0/1) 0 (0/1)
AstraZeneca Fasenra 100 (9/9) 78 (7/9) 78 (7/9)
Imfinzi NA NA NA
Bausch Health Vyzulta 100 (6/6) 0 (0/6) 0 (0/6)
Bayer Aliqopa 100 (2/2) 100 (2/2) 100 (1/1)
Kovaltry 100 (2/2) 100 (2/2) 100 (2/2)
Biogen Spinraza 100 (2/2) 100 (2/2) 100 (2/2)
Zinbryta 100 (2/2) 100 (2/2) 100 (2/2)
BioMarin Brineura 100 (1/1) 0 (0/1) 0 (0/1)
Celgene Idhifa NA NA NA
Chemo Research Benznidazole NA NA NA
Lartruvo 100 (2/2) 100 (2/2) 100 (2/2)
Eli Lilly Taltz 100 (6/6) 100 (6/6) 100 (6/6)
Verzenio 100 (3/3) 100 (3/3) 100 (3/3)
Ferrer Xepi 100 (2/2) 100 (2/2) 100 (2/2)
Gilead Epclusa 100 (9/9) 100 (9/9) 100 (9/9)
Vosevi 88 (7/8) 100 (8/8) 88 (7/8)
Johnson & Johnson/Janssen Tremfya 100 (5/5) 80 (4/5) 80 (4/5)
La Jolla Giapreza 100 (1/1) 100 (1/1) 100 (1/1)
Lexicon Xermelo 100 (4/4) 75 (3/4) 75 (3/4)
Lupin Solosec 100 (3/3) 0 (0/3) 0 (0/3)
Melinta Therapeutics Baxdela 50 (2/4) 50 (2/4) 25 (1/4)
Merck KGaA/EMD Serono Bavencio NA NA NA
Prevymis 100 (2/2) 100 (2/2) 100 (2/2)
Steglatro 100 (9/9) 100 (9/9) 100 (9/9)
Merck Sharp & Dohme Zepatier 100 (14/14) 100 (14/14) 100 (14/14)
Zinplava 100 (2/2) 100 (2/2) 100 (2/2)
Mitsubishi Tanabe Radicava NA NA NA
Neurocrine Biosciences Ingrezza 100 (5/5) 80 (4/5) 80 (4/5)
Erelzi NA NA NA
Novartis Kisqali 100 (1/1) 100 (1/1) 100 (1/1)
Rydapt 100 (2/2) 100 (2/2) 100 (2/2)
. Macrilen 100 (2/2) 100 (2/2) 100 (2/2)
Novo Nordisk Ozempic 100 (7/7) 86 (6/7) 86 (6/7)
Pfizer/Wyeth Besponsa 100 (2/2) 100 (2/2) 100 (2/2)
Pfizer/Anacor Eucrisa 80 (4/5) 80 (4/5) 80 (4/5)
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; Portola Bevyxxa 100 (2/2) 100 (2/2) 100 (2/2)
PTC Therapeutics Emflaza 50 (1/2) 0(0/2) 0(0/2)
i Puma Biotechnology Nerlynx 100 (5/5) 100 (5/5) 100 (5/5)
Radius Tymlos 75 (3/4) 75 (3/4) 50 (2/4)
> Regeneron Dupixent 100 (8/8) 0 (0/8) 0 (0/8)
? The Medicines Compay/Rempex | Vabomere 100 (2/2) 50 (1/2) 50 (1/2)
Hemlibra 100 (1/1) 100 (1/1) 100 (1/1)
8 Roche/Genentech Ocrevus 100 (4/4) 100 (4/4) 100 (4/4)
?O Tecentriq 100 (4/4) 100 (4/4) 100 (4/4)
1 Sanofi Adlyxin 100 (14/14) 93 (13/14) 93 (13/14)
19 Kevzara 100 (8/8) 100 (8/8) 100 (8/8)
13 Shionogi Symproic 80 (4/5) 100 (5/5) 80 (4/5)
14 Shire/Baxalta Cuvitru 100 (2/2) 50 (1/2) 50 (1/2)
15 Shire Xiidra 100 (5/5) 100 (5/5) 100 (5/5)
16 Synergy Trulance 100 (5/5) 0 (0/5) 0 (0/5)
17 Takeda/Ariad Alunbrig 100 (2/2) 100 (2/2) 100 (2/2)
18 Tesaro Zejula 100 (1/1) 0 (0/1) 0 (0/1)
19 Teva Austedo 100 (2/2) 50 (1/2) 50 (1/2)
20 Ultragenyx Mepsevii 100 (2/2) 100 (2/2) 100 (2/2)
py US Worldmeds Xadago 100 (3/3) 100 (3/3) 100 (3/3)
% Valeant Siliq 100 (4/4) 100 (4/4) 100 (4/4)
23 Median [IQR] 100 [100-100] 100 [75-100] 100 [66-100]
4 Percentage fully meeting measure 89 (49/55) 62 (34/55) 58 (32/55)
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
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Supplement Table 4: Company and product characteristics E z
Headquarter FDA > S
Company (;ompany locatign (US Product Product approval | Approved indication (short?or@
size brand name | type =
vs non-US)* year o
AbbVie Large Us Mavyret Drug 2017 Hepatitis C viral infection s E : :
Venclexta Drug 2016 Relapsed or refractory chron@ lymphocytic leukemia
Aerie Non-large UsS Rhopressa Drug 2017 Open-angle glaucoma, oculachypertension
Amievita Biologic | 2016 Rheumatoid arthritis, Juvemlél(ril%apathlc arthritis, psoriatic arthritis,
Amgen Large usS ankylosing spondylitis, plaqug psgriasis, Crohn’s disease, ulcerative colitis
Parsabiv Drug 2017 Secondary hyperparathyrmdlﬁpif_’lp:zchromc kidney disease
Calquence Drug 2017 Mantle cell lymphoma g{ 3 N
Fasenra Biologic | 2017 Severe asthma 83u
AstraZeneca Large Non-1J8 Imfinzi Biologic | 2017 Metastatic urothelial carcmo@’a{?u, %
Vyzulta Drug 2017 Open-angle glaucoma, oculaPh@Rrtension
Aligopa Dru 2017 Relapsed follicular lymphomg & &
Bayer Large Non-US KO\c/lalrt)ry Biol%)gic 2016 HemI())phlha A a § 2
. Spinraza Drug 2016 Spinal muscular dystrophy &= 3
Biogen Large Uus Zinbryta Biologic | 2016 Prophylaxis of acute organ réfegiign in renal transplant
BioMarin Non-large UsS Brineura Biologic | 2017 Late infantile neuronal ceroi li,'ﬂ(ﬁuscmosm Type 2
Celgene Large UsS Idhifa Drug 2017 Relapsed or refractory acute myé@d leukemia
Chemo Research Non-large | Non-US Benznidazole | Drug 2017 Chagas disease ]
Lartruvo Biologic | 2016 Soft tissue sarcoma = 5'
Eli Lilly Large usS Taltz Biologic | 2016 Moderate-to-severe plaque p%na@s
Verzenio Drug 2017 HR+, HER2- advanced or maastamc breast cancer
Ferrer Non-large | Non-US Xepi Drug 2017 Impetigo
. Epclusa Drug 2016 Chronic hepatitis C viral 1nfe§t1012
Gilead Large US Vosevi Drug 2017 Chronic hepatitis C viral infegtior
Johnson & Johnson/Janssen | Large UsS Tremfya Biologic | 2017 Moderate-to-severe plaque pé)daﬁs
La Jolla Non-large UsS Giapreza Drug 2017 Septic or distributive shock & £
Lexicon Non-large UsS Xermelo Drug 2017 Carcinoid syndrome diarrhea§ ®
Lupin Non-large | Non-US Solosec Drug 2017 Bacterial vaginosis g w
Melinta Therapeutics Non-large UsS Baxdela Drug 2017 Acute bacterial skin and sklnﬁtmgure infections
Merck KGaA/EMD Serono | Large Non-US Bavencio Biologic | 2017 Metastatic Merkel cell carcif@mat
Prevymis Drug 2017 Cytomegalovirus infection pfﬁph?iams
Steglatro Drug 2017 Diabetes mellitus «:
Merck Sharp & Dohme Large US Zepatier Drug 2016 Chronic hepatitis C viral 1nfect10r13
Zinplava Biologic | 2016 Clostridium difficile infection @
Mitsubishi Tanabe Non-large | Non-US Radicava Drug 2017 Amyotrophic lateral sclerosis g
Neurocrine Biosciences Non-large UsS Ingrezza Drug 2017 Tardive dyskinesia %
. . . Rheumatoid arthritis, pol articulag juvenile idiopathic arthritis, psoriatic
Novartis Large Non-US Erelzi Biologic | 2016 arthritis, ankylosing s;r))on}(liylitis, gejlque psoriasirs) b
Kisgali Drug 2017 HR-+, HER2- advanced or metast®ic breast cancer
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S O
! Acute myeloid leukemia, agéessixge systemic mastocytosis, systemic
2 Rydapt Drug 2017 mastocytosis with assomated%em%tologlcal neoplasm, or mast cell
2 leukemia e
. Macrilen Dru 2017 Adult growth hormone defici@ncyt
> Novo Nordisk Large Non-US Ozempic Drug 2017 Type 2g diabetes mellitus = }E
6 Pfizer/Wyeth Large UsS Besponsa Biologic | 2017 Acute lymphoblastic leukem@ )
7 Pfizer/Anacor Large UsS Eucrisa Drug 2016 Mild-to-moderate atopic derrgatitis
8 Portola Non-large UsS Bevyxxa Drug 2017 Venous thromboembolism pmphﬁams
9 PTC Therapeutics Non-large UsS Emflaza Drug 2017 Duchenne muscular dystroplﬁ% ::\<
10 Puma Biotechnology Non-large UsS Nerlynx Drug 2017 Early stage HER2- breast carggé}‘ N
N Radius Non-large UsS Tymlos Drug 2017 Osteoporosis ) ,?, E
12 Regeneron Non-large UsS Dupixent Biologic | 2017 Moderate-to-severe atopic de%glmls
13 The Medicines . . CEE
14 Company/Rempex Non-large usS Vabomere Drug 2017 Complicated urinary tract mfﬁcgog
15 Hemlibra Biologic | 2017 Hemophilia A v o
16 Roche/Genentech Large Non-US Ocrevus Biologic | 2017 Relapsing or primary progres_s)ﬁ-{;e%orms of multiple sclerosis
1; Tecentriq Biologic | 2016 Metastatic urothelial carcmoma%tr%gtastatlc non-small cell lung cancer
Adlyxin Biologic | 2016 Type 2 diabetes mellitus & >
19 Sanofi Large Non-US Kevzara Biologic | 2017 Moderate-to-severe rheumat(gd'ﬁ:ﬁlrltls
20 Shionogi Non-large | Non-US Symproic Drug 2017 Opioid induced constipation 3 =i
21 Shire/Baxalta Large UsS Cuvitru Biologic | 2016 Primary humoral 1mmun0deﬂg1er§y
22 Shire Large UsS Xiidra Drug 2016 Dry eye disease o
23 Synergy Large Us Trulance Drug 2017 Chronic idiopathic constlpatlgn e
24 Takeda/Ariad Non-large | Non-US Alunbrig Drug 2017 Non-small cell lung cancer 5 T
25 Tesaro Non-large UsS Zejula Drug 2017 Recurrent epithelial ovarian “fallopwn tube, or primary peritoneal cancer
26 Teva Non-large | Non-US Austedo Drug 2017 Tardive dyskinesia and Hunt@gt(m s disease chorea
27 Ultragenyx Non-large UsS Mepsevii Biologic | 2017 Mucopolysaccharidosis type ¥/11 =
28 US Worldmeds Non-large UsS Xadago Drug 2017 Parkinson’s discase EE
29 Valeant Non-large | Non-US Siliq Biologic | 2017 Moderate-to-severe plaque p%naﬁs
2(1) aParent company headquarter locations are indicated. 5] g
3 w
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies
Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or | 2
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2-3
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 5-6
being reported -
Objectives 3 State specific objectives, including any prespecified hypotheses 6 %
Methods g’
Study design 4 Present key elements of study design early in the paper 6 ;
Setting Describe the setting, locations, and relevant dates, including periods of 7-9,12 8
recruitment, exposure, follow-up, and data collection g
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection | 7 %
of participants g
Variables 7 Clearly define all outcomes, exposures, predictors, potential 10-11 g
confounders, and effect modifiers. Give diagnostic criteria, if applicable 3
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 7-8, <__3:
measurement of assessment (measurement). Describe comparability of assessment 10-11 E
methods if there is more than one group g
Bias 9 Describe any efforts to address potential sources of bias 12 %
Study size 10 Explain how the study size was arrived at 6 g
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 11 §
applicable, describe which groupings were chosen and why é’
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 11 Z
confounding s
(b) Describe any methods used to examine subgroups and interactions 11 g
(c) Explain how missing data were addressed 12 3
(d) If applicable, describe analytical methods taking account of sampling | NA )_>
Strategy g_
(e) Describe any sensitivity analyses NA E
Results g
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 12 3
potentially eligible, examined for eligibility, confirmed eligible, included g
in the study, completing follow-up, and analysed %
(b) Give reasons for non-participation at each stage NA §
(¢) Consider use of a flow diagram NA é
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, 12 E-
social) and information on exposures and potential confounders :
(b) Indicate number of participants with missing data for each variable of | NA
interest
Outcome data 15*  Report numbers of outcome events or summary measures 12-15
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted NA

estimates and their precision (eg, 95% confidence interval). Make clear

which confounders were adjusted for and why they were included
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13-15

(b) Report category boundaries when continuous variables were
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | NA
risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, | NA
and sensitivity analyses
Discussion
Key results 18 Summarise key results with reference to study objectives 15
Limitations 19 Discuss limitations of the study, taking into account sources of potential | 16-17
bias or imprecision. Discuss both direction and magnitude of any
potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, 16-18
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 17
Other information
Funding 22 Give the source of funding and the role of the funders for the present 19

study and, if applicable, for the original study on which the present

article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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large companies, driven by better data sharing procedures and implementation of FDAAA trial
reporting requirements. Greater research transparency is needed, particularly among non-large

companies, to maximize the benefits of research for patient care and scientific innovation.
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Article Summary

Strengths and limitations of this study

e This study utilizes a comprehensive measure for clinical transparency, which assesses the
2 trial registration, results reporting, publication, FDAAA compliance, and patient level
data sharing practices among pharmaceutical companies, novel drugs, and biologics- not
12 merely the usual crude measure of whether companies report results for trials they
13 registered on ClinicalTrials.gov.

oNOYTULT D WN =

e This study uniquely assesses, for the first time, variations in transparency and data
17 sharing practices by bio-pharmaceutical company size, location and sponsored product
18 type and includes a focus on biologics.

21 e Companies included in the sample were given the opportunity to validate data associated
with their approved products, and a 30-day amendment window to improve their data
24 sharing procedures to meet our measures, as such, generalizability may be limited.

26 e Non-large companies are new to the Good Pharma Scorecard and were less responsive to
our outreach efforts which may have hindered their ability to improve their procedures
29 and scores.
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INTRODUCTION

Clinical trial transparency, including trial registration, results dissemination, and even
data sharing, are becoming the norm in research, with clear benefits for patient care and drug and
vaccine development.(!-2 Wide access to clinical trial data and results helps clinicians make
better prescribing decisions, payers make reimbursement decisions, researchers reproduce,
synthesize, and build upon findings, and funders avoid unnecessary and duplicative research.(!->)
Further, human studies are ethically justified largely by their potential to advance generalizable
knowledge and the common good but cannot fully realize this goal if results and data are not
shared. Finally, transparency can also help build public trust in research findings, a particularly
salient consideration today as novel SARS-CoV-2 vaccines reach marketing authorization and
approval and vaccine hesitancy challenges.©-®

Since 2015, the Good Pharma Scorecard (GPS) initiative has published and applied a
suite of measures, developed through a multi-stakeholder deliberative process, to evaluate
clinical trial transparency among large pharmaceutical companies with respect to their newly
approved drugs.®-!) The Scorecard has proven effective at tracking transparency practices
longitudinally and catalyzing improvements. For instance, our previous study assessing data
sharing practices among large pharmaceutical companies with drugs approved by the US Food
and Drug Administration (FDA) in 2015 found moderate initial adherence to our data sharing
measure (median score was 63% and 1/4 of companies achieved perfect scores), which improved
after companies were offered a 30-day amendment window to meet our GPS measure (median
final score rose to 80% and 1/3 of companies had perfect scores). I Further, our previous study
found transparency among large companies is improving; the median proportion of patient trials

with publicly available results within 1 year of FDA approval increased from 87% for 2012 FDA
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registration, results reporting, FDAAA implementation, and data sharing. We also rank
pharmaceutical companies according to their performance on these transparency measures and

assess company characteristics associated with better transparency.

Data sources

Following previously published methods,®-1") we gathered data from Drugs@FDA.gov, a
publicly accessible database containing records of FDA regulatory decisions; 39 trial registries
including ClinicalTrials.gov, corporate registries, and the World Health Organization’s
International Clinical Trials Registry Platform (which aggregates 16 country registries); journals
indexed in PubMed, Google Scholar and EMBASE; corporate press releases and websites; data
repositories (such as clinicalstudydatarequest.com and yoda.yale.edu); and personal

communications with product sponsors.

Products and company sample

We included new therapeutic biologics and novel drugs approved by the FDA in 2016
and 2017, identified from Drugs@FDA.?%2 Novel drugs are defined as new molecular entities
(NMEs) or new combination drugs containing at least one NME component. New therapeutic
biologics exclude biosimilars. For the 2016 sample, we confined our analysis to drugs and
biologics sponsored by the 20 largest companies measured by their 2016 market
capitalizations.?”-28) Companies in the top 20 largest companies by market capitalizations are
considered large companies throughout this analysis. All other companies are considered non-
large. Subsidiaries were linked with parent companies by searching corporate websites, press
releases, and SEC filings. As part of our annual scope expansion of the GPS, the 2017 sample

also includes new drugs and biologics sponsored by non-large companies.
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Trial samples

oNOYTULT D WN =

For each product in our sample, we created three trial samples: (1) “all trials,” (2)

10 “patient trials,” and (3) “FDAAA applicable trials,” in keeping with our previous methods. The
“all trials” sample contains all trials submitted to the FDA for initial approval of each product

15 (i.e., all trials in an approved new drug application (NDA)). The “patient trials” sample contains
17 only trials in the targeted patient population for the approved indication (excluding, for example,
trials conducted in healthy volunteers). “FDAAA applicable trials” are those highly likely to be
22 subject to FDAAA trial registration and results reporting requirements, generally Phase 2 and 3
24 controlled trials begun after September 27, 2007 or ongoing as of December 26, 2007 that (1)
have at least one US site, (2) were conducted under an FDA investigational new drug

29 application, or (3) involved a drug, biologic, or device manufactured in the US and exported for

31 research.(??
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Data collection
38 FDA approval packages for each product were reviewed to extract every clinical trial
40 supporting initial approval of each product, along with available trial characteristics, such as
identification number, location, enrolled participants, phase, type, and condition studied. We
45 then searched ClinicalTrials.gov to determine whether these trials were registered and had

47 reported results, using our previously published search and matching techniques, and extracted

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

further trial characteristics. ®-!V) If we could not find a trial registered in ClinicalTrials.gov, we
5o searched international and corporate registries registrations. We also reviewed the medical

54 literature for publication of each trial, using at least three trial characteristics for matching along
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with product names, recording the earliest publication date available. Lastly, we abstracted data
sharing policies from each product sponsor’s website. If there was no policy on a company’s
website, we also searched its trial repository website (such as www.clinicalstudyreport.com).
At least two research assistants, trained by JEM extracted each data point, working
independently, with discrepancies resolved through discussion and consensus. Databases were
accessed between January 2017 and March 2019, with data validated and finalized between

March 2020 and June 2020.

Patient and public involvement
Patients and other stakeholders were involved in the original development of the

transparency measures used in this study, including 10 non-industry data sharing experts

(academics, regulators, medical journal editors, and trial repository experts), representatives from

11 pharmaceutical companies, and 12 patient representatives. As previously published, we
identified patient groups based on the relevance of our work to theirs (i.e. because the conditions
treated by our cohort of drugs were responsive to them) and independence from industry. We
provided financial support so funding was not a barrier to participation. Going forward, we aim
to convene our semi-annual multi-stakeholder meeting in 2021 with patients, regulators,
academics, healthcare professionals, ethicists, and industry to disseminate results, in keeping
with our methods from the past several years, and discuss priority setting for future iterations of
the Good Pharma Scorecard. Furthermore, we have partnered with Scientific American to

disseminate and amplify summaries of these findings for a wider public audience.

Outcome measures
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10

Transparency measures, product level

We examined three outcome measures for the trials supporting each product’s approval.

oNOYTULT D WN =

The first pertains to trial registration: we determined whether trials in the “all trials” and “patient
10 trials” samples for each product were registered within 6 months of initial FDA approval of each
product. Second, for trials completed by a product’s FDA approval, we determined whether

15 results were reported in a public registry or published in a journal indexed by PubMed, Google

17 Scholar or EMBASE within 6 months of initial FDA approval. Adhering to our previous
methods, we excluded expanded access and observational trials from our review of whether

22 results were publicly available for the “patient trials” sample. Third, we examined FDAAA

24 implementation—that is, whether applicable trials were registered within 21 days of their start
date and results reported within 30 days of initial FDA approval of each product (we gave

29 sponsors a 7-day grace period).

33 Data sharing measures, company level
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We examined companies’ data sharing practices using five previously developed

38 measures: 1D (1) whether they had a public policy committing to sharing analysis-ready datasets
40 and clinical study reports (CSRs) for applicable studies, (2) whether their policy explained how
such data could be requested, (3) whether the policy committed to making data available by 6

45 months after approval by the FDA or European Medicines Agency or 18 months after a trial’s

47 completion date, whichever was later, (4) whether the company reported the number of data

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

requests received and how each was handled (granted or denied), and (5) the proportion of “data
5o sharing applicable” trials registered in a public registry. For outcome measures 1-4, companies

54 received a score of 0 for a no and 100% for a yes, while measure 5 could range from 0% to
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11

100%. The overall data sharing score for each company is the average of the 5 component

SCOres.

Scoring companies on their overall transparency

Lastly, we determined an overall company transparency score following our previous
methodology.®-!") For companies with only one product approved by the FDA in 2016 and 2017,
we averaged their scores on their (1) patient trials analysis, (2) FDAAA compliance, and (3) data
sharing analysis. Each component was weighted equally for consistency with past GPS analyses,
and because each component is essential to achieving the full benefits of transparency.®-!D For
companies with multiple products approved, we pooled the trials from all their products into our
3 trial samples and then applied our outcome measures to the pooled trial samples. We then

calculated an overall score by averaging the pooled components (see Box 1).

Analysis

Descriptive statistics were calculated for all outcome measures (median and interquartile
range [IQR]) on both the product and company level. For each product, we determined the
proportion of “all trials” and “patient trials” publicly available and the proportion of “FDAAA
applicable trials” that were FDAAA compliant. We also determined the proportion of products
and companies scoring 100% on each outcome measure. Companies were ranked based on
overall transparency scores, from highest to lowest.

We used Mann-Whitney U tests to examine associations between our outcome measures
and the categorical characteristics of company size (large vs non-large), product type (drug vs

biologic) and company headquarter location (US vs non-US). Remaining consistent with
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12

previous GPS analyses, large companies were defined as those in the 20 largest by market

capitalizations; all other companies were categorized as non-large. Results less than 0.05

oNOYTULT D WN =

significance level are described as statistically significant. Analyses were conducted in Microsoft

10 Excel V.15.11 (Redmond, WA) and R version 3.5.1.

15 Validation and amendment window

17 We shared the raw data underpinning our analyses and our findings on the product-level
measures with each company for validation purposes. Companies had at least 30-days to amend
22 their procedures to meet our data sharing measures and request error corrections in our data.

24 Error corrections were made if confirmable through public data sources. In the rare case where
the company sponsoring a new drug or biologic application to the FDA stated it did not have

29 control over a trial’s data during our study period, we reassigned responsibility to the company
31 named as controlling these data (i.e. a trial’s sponsor) if that company confirmed responsibility

33 and data control in writing. Each company was contacted at least twice. We report the number
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and proportion of companies responding to our data validation requests in total and by company
38 size. We also report the number of companies opting into our 30-day amendment window and

40 specific changes made, if any.

43 RESULTS
46 Sample characteristics

48 We analyzed 62 products (40 novel drugs and 22 biologics) treating 56 unique
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50 conditions, sponsored by 42 companies (17 large and 25 non-large). Twenty-six companies were

headquartered in the US and 16 elsewhere (Table 1).
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Collectively, these products were approved based on 1,017 trials involving more than
187,000 participants. Of these trials, 38% (391/1017) were conducted in the targeted patient
population (“patient trials”) for the approved indication and 23% (236/1017) were subject to
FDAAA. A median of 13 (IQR 8-21) trials supported FDA approval of each product, with a
median of 5 trials (IQR 3-8) per product conducted in the targeted patient population (“patient
trials”) for the approved indication. Each product had a median of 3 (IQR 2-5) FDAAA

applicable trials (Table 1).

Product-level transparency

We found 26% of products (16/62) had publicly available results for all trials supporting
their FDA approval, which rose to 67% (39/58) when we narrowed our sample to just “patient
trials”, that is trials conducted in patients for the approved indication. Fifty-eight percent of
products (32/55) were fully FDAAA compliant; all of their applicable trials complied with
FDAAA registration and results reporting requirements.

Of note, 11% of products (7/62) had no FDAAA applicable trials subject to results
reporting at the time of their approval. Two of these seven products were manufactured by US
based companies but were approved based on ongoing trials not yet subject to results reporting
under FDAAA. The other five products were manufactured by non-US based companies and
were approved based on trials conducted entirely outside the US or ongoing trials.

Further, 6% (4/62) of products had no completed “patient trials” when they were FDA
approved, meaning the FDA approved them based on interim analyses from ongoing trials that

had not reached their primary completion date. All four of these products were for oncology.
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The median product-level transparency score was 62% (IQR 36-95) for the “all trials”

sample, 100% (IQR 83-100) for the “patient trials” sample, and 100% (IQR 71-100) for FDAAA

oNOYTULT D WN =

compliance (Table 2).

Company-level transparency and data sharing

15 Seven of the 42 companies (17%) scored 100% overall; they had publicly available

17 results for all their patient trials, were fully FDAAA compliant, and fully met our data sharing
measures (Table 3). Examining the component measures, 58% of companies (23/40) had

22 publicly available results for all patient trials, 42% (16/38) were FDAAA compliant, and 26%
24 (11/42) fully met our data sharing measure. Median company scores for public availability of
26 results for patient trials, FDAAA implementation, and data sharing were 100% (IQR 80-100),

29 88% (IQR 50-100), and 69% (IQR 20-100), respectively (Table 3).

33 Validation and amendment window results
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Smaller companies were less responsive than large to our outreach, offering an

38 opportunity to correct data errors and improve data sharing practices within our amendment

40 window (21% participation by non-large companies vs. 94% by large companies). Four
companies (4/42, 10%) improved their data sharing procedures to meet our measures during our
45 amendment window, raising the median data sharing score for companies from 60% (IQR 20-80)

47 to 69% (IQR 20-100) after the amendment window (Supplement Table 1).
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Radius added a new policy to its website committing to sharing analysis-ready datasets
5o and CSRs by our deadline and explaining how such information could be requested; initially they

54 did not have a public data sharing policy. Radius’s data sharing score thus improved from 20%
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to 80%. Takeda newly committed to sharing data by our deadline, instead of only after trial
publication, increasing its score from 80% to 100%. Shire newly began reporting the number and
outcome of received data requests and added a new commitment to share data by our deadline,
raising its data sharing score from 60% to 100%. Merck KgaA/EMD Serono amended its policy

to share data by our deadline, improving its data sharing score from 80% to 100%.

Associations between company characteristics and transparency

Company size and location

Large companies had a higher overall median transparency score than non-large
companies (median 96%, IQR 91-100 vs 59%, IQR 41-70, p <0.001) (Table 4), driven by higher
FDAAA compliance (median 100% [IQR 88-100] vs. 57% [IQR 0-100], p = 0.01) and better
data sharing (median 100% [IQR 80-100] vs. 20% [IQR 20-40], p <0.001). Only 3 non-large
companies— Takeda, Ultragenyx, and Radius—scored above the median company score of 73%
(IQR 54-95) (Table 3).

There were no statistically significant differences by company size in the public
availability of results for the patient trials or all trials samples. There were no significant

differences on any of our measures by company headquarter location (US vs. non-US) (Table 4).

Product Type

There was a statistically significant difference between biologics and drugs in the public
availability of results for all trials (median 85% [IQR 62-100] for biologics vs. 47% [IQR 32-82]
for drugs, p = 0.005), but not for patient trials or FDAAA compliance (Table 4). Notably, most

biologics (19/22) were developed by large companies.
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DISCUSSION

oNOYTULT D WN =

This study evaluated companies on their clinical trial transparency, assessing results

10 dissemination, FDAAA implementation, and data sharing practices for their novel drugs and
biologics approved by the FDA in 2016 and 2017. Novel to this analysis, compared to past GPS
15 analyses and other studies, is the addition of biologics and companies of all sizes, important

17 expansions as large companies only sponsor about half of all novel drugs approved annually and
the proportion of biologics among new FDA approvals is increasing (up 2.8% in 1995-1997;

22 14.0% in 2005-2007; and 27.5% in 2015-2017).22 We also analyzed differences in transparency
24 performance among US versus non-US based companies, because FDA approved products are
now often sponsored or manufactured by non-US based companies.??)

29 We found about one-quarter of reviewed products had publicly available results for all

31 trials supporting their approval within 6 months of FDA approval; this rose to about two-thirds

33 when we focused just on trials conducted in the targeted patient populations for the approved
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indication. Roughly 3 in 5 products fully complied with FDAAA reporting requirements. About
38 one-quarter of companies met all of our transparency measures.

40 Smaller companies were significantly less likely than larger companies to comply with
FDAAA reporting requirements and have public data sharing policies. Within both size groups
45 there was substantial heterogeneity in practices and room for improvement. We found nearly 2 in

47 5 products in our sample were sponsored by non-US based companies, with no meaningful
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differences in transparency performance among US versus non-US based companies.
5o Juxtaposing our results to our previous analyses of the public availability of clinical trial

54 results for drugs approved in 2012, 2014 and 2015, which were limited to large companies, we
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found sustained improvement in practices®-') The median proportion of trials in patients, per
product, with publicly available results at 12 months after FDA approval increased from 87% for
drugs approved by the FDA in 2012 to 100% for drugs approved by the FDA in 2015 and
remained at 100% for 2016 and 2017 drug approvals.©®: ') Median data sharing scores among
large companies rose from 80% for 2015 approvals to 99% for 2016, and 100% for 2017
approvals.®

The finding that large companies are more transparent than smaller ones is not surprising,
and supports other study findings that larger companies have more complete data sharing
policies and that companies sponsoring high volumes of trials are more likely to report trial
results within FDAAA timelines.(3:39 There are a number of reasons why smaller companies
might lag behind larger ones in transparency, such as resource limitations, smaller staffs and less
experience with regulatory compliance, all of which suggest problems can be addressed. Our
findings suggest large companies may benefit from auditing the transparency of smaller
companies and requesting deficiencies be fixed before partnerships, mergers, or acquisitions.
Transparency deficiencies among large companies were often inherited from collaborating with
smaller companies.

The finding that 42% of FDA approved novel drugs and biologics fail to fully meet
FDAAA reporting requirements suggests the FDA may benefit from more aggressive
enforcement of this law. To date, the FDA has only issued one public notice of non-compliance,
to Acceleron Pharma, Inc., around April 28", 2021, for failing to meet FDAAA reporting
obligations and to respond to the FDA’s pre-notice of noncompliance sent in July of 2020.GD
The FDA is authorized to seek civil money penalties from Acceleron for the FDAAA violation,

including additional civil money penalties if it fails to submit the required information within the
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30-day period. Despite several studies showing poor FDAAA compliance among drug

companies, the FDA has yet to systematically penalize non-compliant companies. *-11-14.32)

oNOYTULT D WN =

Further, although the European Medicines Agency and Health Canada release redacted
10 clinical study reports after a drug has been approved, the FDA does not. In 2018, the FDA
piloted a program to release parts of CSRs for pivotal trials.?3) However, it ended in March of
15 2020 with poor sponsor participation (Janssen, part of J&J, was the only sponsor that

17 participated) and the FDA shifted its focus to producing new integrated review templates.(3%
Experts have argued the new integrated review templates have resulted in an overall net loss of
22 information, rather than enhanced transparency, as they exclude information previously

24 contained in the older approval packages released by the FDA. While the FDA reports exploring
other approaches to increase the availability of data supporting approval decisions, concrete

29 progress would better support research transparency and could, in theory, alleviate our need to
31 evaluate and track some of the transparency measures in the GPS.

33 Lastly, our finding that 11% of products in our sample had no FDAAA applicable trials
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subject to results reporting at the time of their approval, raises questions about whether

38 FDAAA'’s scope should be expanded to address the growing number of products approved by the
40 FDA based on ongoing trials and trials conducted entirely outside the US by non-US based
companies.

45 There are limitations to this work. First, company size was categorized dichotomously

47 (large vs non-large) by market capitalization; we did not evaluate associations by other measures
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of size such as number of employees, years in existence, and the like. We selected market
5o capitalization because it is a simple metric of a company’s total value. This dichotomous

54 categorization, while practical, does not address differences within non-large companies.
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Additionally, we ranked the companies that submitted each product for FDA approval;
sometimes these sponsors differed from trial sponsors. We made efforts to confirm with all
companies that they had control of and could disseminate data, excluding trials from company
scores when they did not. It is possible the companies at the bottom of the top 20 largest by
market capitalization are not significantly different than those just outside the top 20. Further, the
differences in transparency performance among large and non-large companies may be partly
explainable by the fact that this is the first year the GPS includes non-large companies. Perhaps
as a result, smaller companies were less responsive to our outreach efforts and large companies
have already improved their practices in response to being rated, which may have widened the
performance gap between large and smaller companies. Although each company was contacted
at least twice, longer-term efforts are needed to engage smaller companies with the GPS and
make it a more effective reform tool, which we aim to do. There are a number of other factors
that may impact transparency, such as PARMA membership, company resources, and priority

review or orphan drug designations. We did not evaluate the accuracy of shared data or results.
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CONCLUSION

Evaluating pharmaceutical companies and their novel drugs and biologics approved by
the FDA in 2016 and 2017 on a series of clinical trial transparency measures, we found
substantial room for improvement particularly among non-large companies. Disseminating

results and sharing patient-level data in research is critical for gaining the full and essential
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benefits of clinical research, honoring research participants, and fostering trust in medical

research, medicines, vaccines, and care. The trajectory over time is promising, but the arc must
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bend further towards transparency to fully realize the potential benefits of and trust in clinical

research.
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Trial samples

Outcome measures

% of company score

Data sharing trials

Registration by 6 months of FDA
product approval or 18 months after a
trial’s completion date, whichever is
later

Policy commits to providing access to
analysis-ready dataset and clinical study
report

(generally completed phase | Policy explains how data may be 33.32
2 and 3 trials) requested
Company reports number and outcome
of data requests
Policy specifies data will be shared by 6
months of FDA product approval or 18
months after a trial’s completion date,
whichever is later
Patient trials (targeted
patient population for Results publicly available (reported or
approved indication; published) by 6 months after FDA 333
excludes trials in healthy approval of studied indication?®
volunteers)
FDAAA applicable trials Registration by 21 days of trial start date
(generally non-phase 1
. ) : and results reported by 30 days after 333
trials with a US site or by a FDA approval of studied indication
US-based manufacturer) PP
All trials supporting
approval (includes trials in | Results publicly available by 6 months
healthy volunteers and after FDA approval of studied 0
trials for unapproved indication®®
indications in NDA or BLA)
Total 100

FDA=Food and Drug Administration; EMA=European Medicines Agency
NDA=New Drug Application; BLA= Biologic License Application

2 Data sharing score is the average of the 5 data sharing outcome measure scores
bExcludes trials that are phase I, expanded access, terminated without enrollment, for unapproved indications, and
(if requested) with high re-identification risk.

¢ Can include linking to a clinical study report synopsis within a clinical trial registry.
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N (%)
Companies 42
Size
Large 17 (40)
Non-large 25 (60)
Headquarter location
uUsS 26 (62)
Non-US 16 (38)
Products 62
Type
Drugs 40 (65)
Biologics 22 (35)
FDA approval year
2016 16 (26)
2017 46 (74)
Trials 1,017
Trials conducted in patients 391 (38)
FDAAA applicable trials 236 (23)
Median number of trials supporting each product approval [IQR] 13 [8-21]
Median number of trials in patients for approved indication 513-8]
supporting each product approval [IQR]
Median number of FDAAA applicable trials supporting each product 3 [2-5]
approval [IQR]
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Table 2. Transparency of novel drugs and biologics approved by the FDA in 2016 and 2017
Trial samples
Product Company sponsor Product | % of “all trials” % of “patient trials” FDAAA
type with public results with public results implementation score
Adlyxin Sanofi Biologic 53 (29/55) 96 (27/28) 93 (13/14)
Aligopa Bayer Drug 100 (6/6) 100 (3/3) 100 (1/1)
Alunbrig Takeda/Ariad Drug 50 (2/4) 100 (2/2) 100 (2/2) -
Amjevita Amgen Biologic 80 (4/5) 100 (3/3) 100 (3/3) S
Austedo Teva Drug 25 (2/8) 100 (2/2) 50 (1/2) S
Bavencio Merck KGaA/EMD Serono | Biologic 100 (1/1) NA NA 2
Baxdela Melinta Therapeutics Drug 39 (13/33) 100 (4/4) 25 (1/4) =3
Benznidazole | Chemo Research Drug 74 (23/31) 75 (3/4) NA S
Besponsa Pfizer/Wyeth Biologic 100 (11/11) 100 (2/2) 100 (2/2) 2
Bevyxxa Portola Drug 25 (5/20) 100 (4/4) 100 (2/2) =
Brineura BioMarin Biologic 0 (0/1) 0 (0/1) 0 (0/1) =
Calquence AstraZeneca Drug 13 (1/8) 100 (1/1) 0 (0/1) 3
Cuvitru Shire/Baxalta Biologic 100 (3/3) 100 (3/3) 50 (1/2) g
Dupixent Regeneron Biologic 53 (9/17) 80 (8/10) 0 (0/8) g
Emflaza PTC Therapeutics Drug 9 (1/11) 25 (1/4) 0(0/2) =
Epclusa Gilead Drug 24 (8/33) 80 (8/10) 100 (9/9) =
Erelzi Novartis Biologic 60 (3/5) 100 (1/1) NA 4
Eucrisa Pfizer/Anacor Drug 48 (11/23) 83 (5/6) 80 (4/5) 2
Fasenra AstraZeneca Biologic 82 (9/11) 82 (9/11) 78 (7/9) %
Giapreza La Jolla Drug 33 (3/9) 67 (2/3) 100 (1/1) §
Hemlibra Roche/Genentech Biologic 67 (2/3) 100 (2/2) 100 (1/1) r=1
Idhifa Celgene Drug 0 (0/1) NA NA §
Imfinzi AstraZeneca Biologic 100 (1/1) NA NA 5
Ingrezza Neurocrine Biosciences Drug 38 (6/16) 100 (6/6) 80 (4/5) 2
Kevzara Sanofi Biologic 59 (13/22) 83 (10/12) 100 (8/8) o
Kisqali Novartis Drug 40 (4/10) 100 (1/1) 100 (1/1) o
Kovaltry Bayer Biologic 100 (2/2) 100 (2/2) 100 (2/2) g
Lartruvo Eli Lilly Biologic 89 (8/9) 80 (4/5) 100 (2/2) =1
Macrilen Novo Nordisk Drug 57 (4/7) 100 (2/2) 100 (2/2) X
Mavyret AbbVie Drug 35 (15/43) 100 (10/10) 100 (10/10) :_:i
Mepsevii Ultragenyx Biologic 100 (2/2) 100 (2/2) 100 (2/2) D
Nerlynx Puma Biotechnology Drug 80 (12/15) 100 (6/6) 100 (5/5) 2
Ocrevus Roche/Genentech Biologic 73 (11/15) 100 (4/4) 100 (4/4) =
Ozempic Novo Nordisk Drug 90 (26/29) 100 (13/13) 86 (6/7) %;
Parsabiv Amgen Drug 100 (12/12) 100 (10/10) 100 (9/9) 0
Prevymis Merck Sharp & Dohme Drug 37 (10/27) 100 (3/3) 100 (2/2) 3
Radicava Mitsubishi Tanabe Drug 27 (4/15) 80 (4/5) NA )
Rhopressa Aerie Drug 100 (9/9) 100 (7/7) 57 (4/7) §
Rydapt Novartis Drug 63 (12/19) 100 (5/5) 100 (2/2) =
Siliq Valeant Biologic 84 (16/19) 83 (5/6) 100 (4/4) %
Solosec Lupin Drug 88 (7/8) 100 (3/3) 0 (0/3) =
Spinraza Biogen Drug 100 (4/4) 100 (4/4) 100 (2/2) _8
Steglatro Merck Sharp & Dohme Drug 54 (19/35) 100 (10/10) 100 (9/9)
Symproic Shionogi Drug 100 (23/23) 100 (7/7) 80 (4/5)
Taltz Eli Lilly Biologic 100 (12/12) 100 (7/7) 100 (6/6)
Tecentriq Roche/Genentech Biologic 100 (6/6) 100 (5/5) 100 (4/4)
Tremfya J&J/Janssen Biologic 85 (11/13) 100 (8/8) 80 (4/5)
Trulance Synergy Drug 13 (1/8) 20 (1/5) 0 (0/5)
Tymlos Radius Drug 27 (4/15) 100 (4/4) 50 (2/4)
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1
2
3 Trial samples
4 Product Company sponsor Product | % of “all trials” % of “patient trials” FDAAA
5 type with public results with public results implementation score
6 Vabomere The Medicines Company/ | Drug 67 (4/6) 50 (1/2) 50 (1/2)
7 Rempex
8 Venclexta AbbVie Drug 67 (4/6) NA NA
9 Verzenio Eli Lilly Biologic 100 (16/16) 100 (3/3) 100 (3/3)
10 Vosevi Gilead Drug 45 (9/20) 100 (9/9) 88 (7/8) o
11 Vyzulta Bausch Health/Bausch and | Drug 60 (6/10) 71 (5/7) 0 (0/6) %
12 Lomb 24
13 Xadago US Worldmeds Drug 34 (13/38) 50 (7/14) 100 (3/3) o
14 Xepi Ferrer Drug 35 (6/17) 100 (3/3) 100 (2/2) <
15 Xermelo Lexicon Drug 38 (5/13) 100 (4/4) 75 (3/4) o
16 Xiidra Shire Drug 100 (7/7) 100 (5/5) 100 (5/5) _%
17 Zejula Tesaro Drug 100 (3/3) 100 (2/2) 0 (0/1) g_'
18 Zepatier Merck Sharp & Dohme Drug 27 (17/62) 94 (16/17) 100 (14/14) -
19 Zinbryta Biogen Biologic 90 (9/10) 100 (5/5) 100 (2/2) a
20 Zinplava Merck Sharp & Dohme Biologic 33 (3/9) 75 (3/4) 100 (2/2) S
21 Median [IQR] 62 [36-98] 100 [83-100] 100 [66-100] 2
22 Percentage of products fully meeting measure 26 (16/62) 67 (39/58) 58 (32/55) o)
23 IQR: Interquartile range; FDAAA: Food and Drug Administration Act; NA: Not applicable. Rempex is a subsidiary c
24 of The Medicines Company, which was acquired by Novartis in 2020, after our study was completed. Amgen ®
25 sponsored trials for Siliq. Chugai Pharmaceutical, a Roche subsidiary, sponsored trials for Ocrevus and Hemlibra. g
26 Bayer and AiCuris sponsored trials for Prevymis. MassBiologics and Medarex sponsored a trial for Zinplava. Sanofi Y
27 sponsored trials for Dupixent. Regeneron sponsored trials for Kevzara. Aetna Zentaris sponsored trials for Macrilen. 2
28 Lartruvo was withdrawn from the market in 2019. Acerta Pharma B.V., of which AstraZeneca owns a majority 3
29 stake, sponsored all trials for Calquence. More data on the trial samples and products are in Supplement Tables 2-4. §
30 5
31 2
32 e
33 )
34 3
35 =
36 @
37 z
38 )
39 g
40 @
41 5
42 o
43 3
44 o)
45 §
46 £
47 o
48 8
49 &
50
51
52
53
54
55
56
57
58
59
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Table 3. Overall transparency scores for companies with novel drugs or biologics FDA approved
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in 2016 or 2017
Rank Company Company | Patient trials score, FDAAA score, % Data sharing Overall
size % (proportion) (proportion) score, % score, %
1 AbbVie Large 100 (10/10) 100 (10/10) 100 100
1 Amgen Large 100 (16/16) 100 (15/15) 100 100
1 Bayer Large 100 (5/5) 100 (4/4) 100 100
1 Merck Large NA NA 100
KGaA/EMD 100
Serono
1 Novartis Large 100 (7/7) 100 (3/3) 100 100
1 Roche/Genentech | Large 100 (11/11) 100 (9/9) 100 100
1 Takeda Non-large 100 (2/2) 100 (2/2) 100 100
8 Merck Sharp & Large 94 (32/34) 100 (27/27) 98 97
Dohme
9 Novo Nordisk Large 100 (15/15) 89 (8/9) 100 96
9 Sanofi Large 93 (37/40) 95 (21/22) 99 96
11 Shire Large 100 (8/8) 86 (6/7) 100 95
12 Biogen Large 100 (9/9) 100 (4/4) 80 93
12 Johnson & Large 100 (8/8) 80 (4/5) 100
93
Johnson/Janssen
14 Eli Lilly Large 93 (14/15) 100 (11/11) 80 91
15 Gilead Large 89 (17/19) 94 (16/17) 80 88
16 Ultragenyx Non-large 100 (2/2) 100 (2/2) 60 87
17 AstraZeneca Large 83 (10/12) 70 (7/10) 100 84
17 Pfizer Large 88 (7/8) 86 (6/7) 78 84
19 Celgene Large NA NA 80 80
20 Radius Non-large 100 (4/4) 50 (2/4) 80 77
21 Ferrer Non-large 100 (3/3) 100 (2/2) 20 73
21 Portola Non-large 100 (4/4) 100 (2/2) 20 73
21 Puma Non-large 100 (6/6) 100 (5/5) 20
. 73
Biotechnology
24 Teva Non-large 100 (2/2) 50 (1/2) 60 70
25 Lexicon Non-large 100 (4/4) 75 (3/4) 20 65
25 Shionogi Non-large 100 (7/7) 80 (4/5) 14 65
27 Neurocrine Non-large 100 (6/6) 80 (4/5) 20 62
Biosciences
27 Valeant Non-large 67 (2/3) 100 (1/1) 20 62
29 Aerie Non-large 100 (7/7) 57 (4/7) 20 59
29 La Jolla Non-large 67 (2/3) 100 (1/1) 10 59
31 US Worldmeds Non-large 50 (7/14) 100 (3/3) 16 55
32 Regeneron Non-large 80 (8/10) 0 (0/8) 80 53
33 Bausch Non-large 71 (5/7) 0 (0/6) 80
Health/Bausch 50
and Lomb
34 Melinta Non-large 100 (4/4) 25 (1/4) 20 48
Therapeutics
34 Mitsubishi Tanabe | Non-large 80 (4/5) NA 16 48
36 Chemo Research | Non-large 75 (3/4) NA 7 41
37 Lupin Non-large 100 (3/3) 0 (0/3) 20 40
37 The Medicines Non-large 50(1/2) 50 (1/2) 20
Company/ 40
Rempex
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Rank

Company

Company
size

Patient trials score,
% (proportion)

FDAAA score, %
(proportion)

Data sharing
score, %

Overall
score, %

37

Tesaro

Non-large

100 (2/2)

0 (0/1)

20

40

40

BioMarin

Non-large

0 (0/1)

0 (0/1)

40

13

40

Synergy

Non-large

20 (1/5)

0 (0/5)

20

13

oNOYTULT D WN =

42

PTC Therapeutics

Non—large

25 (1/4)

0 (0/2)

8

11

Median

[IQR]

100 [80-100]

88 [50-100]

69 [20-100]

73 [54-95]

Percentage of companies fully meeting

measure

58 (23/40)

42 (16/38)

26 (11/42)

17 (7/41)

IQR: Interquartile range; FDAAA: Food and Drug Administration Act; NA: Not applicable. Data sharing scores are
after 30-day amendment window (see Supplement Table 1 for pre-amendment scores). Takeda acquired Shire in
2019. Shionogi enacted a new data sharing policy in 2018; the company score reflects the company policy at time of
drug approval in 2017. Novartis acquired The Medicines Company in 2020. Valeant became Bausch Health in 2018.
Bausch Health acquired Synergy’s assets in 2019. These acquisitions happened after our study cutoff date. At the
time of drug approval, Tesaro did not have a publicly available data sharing policy, which is reflected in its score.
Tesaro has since been acquired by GlaxoSmithKline.
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Table 4. Bivariate associations of company characteristics with clinical trial transparency
measures

Company Size Company Location Product Type

Transparenc Large Non- P US Non-US p Biologic Drug p
Y measure large

Public 79 39 0.07 39 64 0.25 85 47 0.005
availability [55-93] [27-74] [32-91] [54-84] [62-100] [32-82]
of all trials
median
company
score [IQR]

Public 100 100 0.21 100 100 0.64 100 100 0.63
availability [93-100] | [67-100] [80-100] | [82-100] [83-100] | [86-100]
of patient
trials
median
company
score [IQR]

FDAAA 100 57 0.01 86 95 0.55 100 100 0.24
compliance [88-100] [0-100] [50-100] | [70-100] [87-100] | [50-100]
median

company
score [IQR]

Data sharing 100 20 <0.001 50 89 0.28 NA NA NA
score [80- 100] | [20-40] [20-80] | [20-100]
median
company
score [IQR]

Overall 96 59 <0.001 73 79 0.24 NA NA NA
score [91-100] [41-70] [54-90] [59-100]
median
company
score [IQR]

IQR: Interquartile range; FDAAA: Food and Drug Administration Amendments Act; NA: Not applicable. Data
sharing score reflects scores after 30-day amendment period. Mann-Whitney U tests used to determine association
between outcome measures and company size, company location, and product type. Additional details on company
size, company location, and products are provided in Supplement Table 4.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 30 of 42

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘€T aunc uo /wod (wg uadolway/:dny wouj pspeojumod "TZoz AINC 6T UO 8¥ZES0-TZ0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://bmjopen.bmj.com/

Page 31 of 42 BMJ Open

1 30 =
2 S
> :
4 References =
Z 1. Chalmers I, Glasziou P. Avoidable waste in the production and reporting of research o
7 evidence. Lancet. 2009;374(9683):86-9. %
8 2. Mobher D, Glasziou P, Chalmers I, Nasser M, Bossuyt PMM, Korevaar DA, et al. %
9 Increasing value and reducing waste in biomedical research: who's listening? Lancet. >
10 2016;387(10027):1573-86. T 2
n 3. Doussau A, Vinarov E, Barsanti-Innes B, Kimmelman J. Comparison between protocols = 2
12 and publications for prognostic and predictive cancer biomarker studies. Clinical Trials. 2 Q
13 Q =
14 2020;17(1):61-8. z g
15 4, Mathieu S, Boutron I, Moher D, Altman DG, Ravaud P. Comparison of registered and 9 )
16 published primary outcomes in randomized controlled trials. JAMA. 2009;302(9):977-84. Z g
17 5. Wallach JD, Wang K, Zhang AD, Cheng D, Grossetta Nardini HK, Lin H, et al. Updating é §
18 insights into rosiglitazone and cardiovascular risk through shared data: individual patient and Y
19 summary level meta-analyses. BM.J. 2020;368:17078. s 9
;? 6. Miller JE, Ross JS, Mello MM. Far more transparency is needed for Covid-19 vaccine % §
% trials. STAT. 2020. e 3
23 7. Funk C, Hefferon M, Kennedy B, Johnson C. Trust and mistrust in Americans’ views of S B
24 scientific experts Pew Research Center. 2019. § m c
25 8. Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. Public Health. AN
26 2021.194:245-252. 2SR
27 0. Miller JE, Korn D, Ross JS. Clinical trial registration, reporting, publication and FDAAA 3% g
;S compliance: a cross-sectional analysis and ranking of new drugs approved by the FDA in 2012. g i%
30 BMJ Open. 2015;5(11):¢009758. XE9
31 10. Miller JE, Wilenzick M, Ritcey N, Ross JS, Mello MM. Measuring clinical trial %%,E
32 transparency: an empirical analysis of newly approved drugs and large pharmaceutical %g 3
33 companies. BMJ Open. 2017;7(12):¢017917. 83
34 11. Miller J, Ross JS, Wilenzick M, Mello MM. Sharing of clinical trial data and results 2 a =
22 reporting practices among large pharmaceutical companies: cross sectional descriptive study and g"%
37 pilot of a tool to improve company practices. BMJ. 2019;366:14217. > 3
38 12.  Al-Durra M, Nolan RP, Seto E, Cafazzo JA. Prospective registration and reporting of 5 %
39 trial number in randomised clinical trials: global cross sectional study of the adoption of ICMIJE g: 2
40 and Declaration of Helsinki recommendations. BMJ. 2020;369:m982. e 3
41 13. Goldacre B, Lane S, Mahtani KR, Heneghan C, Onakpoya I, Bushfield I, et al. ga’ 3
42 Pharmaceutical companies' policies on access to trial data, results, and methods: audit study. 4] §
" BMJ. 2017;358:j3334. 2 2
45 14.  Anderson ML, Chiswell K, Peterson ED, Tasneem A, Topping J, Califf RM. Compliance = %
46 with results reporting at ClinicalTrials.gov. N Engl J Med. 2015;372(24):2370-1. S
47 15.  Hopkins AM, Rowland A, Sorich MJ. Data sharing from pharmaceutical industry 2 o
48 sponsored clinical studies: audit of data availability. BMC Med. 2018;16(1):165. 8 §
49 16. Ross JS, Mulvey GK, Hines EM, Nissen SE, Krumholz HM. Trial publication after & =
30 registration in ClinicalTrials.Gov: a cross-sectional analysis. PLoS Med. 2009;6(9):e1000144. %
g; 17.  Lee K, Bacchetti P, Sim 1. Publication of clinical trials supporting successful new drug 3
53 applications: a literature analysis. PLoS Med. 2008;5(9):e191. E
54 18.  Shepshelovich D, Goldvaser H, Wang L, Abdul Razak AR. Comparison of published and =
55 unpublished phase I clinical cancer trials: an analysis of the CliniclTrials.gov database. Invest S
56 New Drugs. 2018;36(5):933-8. 3
57 g
58 o
59 o

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

31

19. Dickerson K, Min Y1, Meinert CL. Factors influencing publication of research results:
Follow-up of applications submitted to two institutional review boards. JAMA. 1992;267(3):374-
8.

20. Murugiah K, Ritchie JD, Desai NR, Ross JS, Krumholz HM. Availability of Clinical
Trial Data From Industry-Sponsored Cardiovascular Trials. J Am Heart Assoc.
2016;5(4):e003307.

21. Turner EH, Matthews AM, Linardatos E, Tell RA, Rosenthal R. Selective publication of
antidepressant trials and its influence on apparent efficacy. N Engl J Med. 2008;358(3):252-60.
22. Zhang AD, Puthumana J, Downing NS, Shah ND, Krumholz HM, Ross JS. Assessment
of Clinical Trials Supporting US Food and Drug Administration Approval of Novel Therapeutic
Agents, 1995-2017. JAMA Netw Open. 2020;3(4):¢203284.

23.  Rader RA. FDA biopharmceutical product approvals and trends in 2012. BioProcess
Inter 2013;11(3):18-27.

24.  New Drugs at FDA: CDER’s New Molecular Entities and New Therapeutic Biological
Products. https://www.fda.gov/drugs/development-approval-process-drugs/new-drugs-fda
cdersnew-molecular-entities-and-new-therapeutic-biological-products

25. US Food and Drug Administration. Novel Drug Approvals for 2016.
https://www.fda.gov/drugs/new-drugs-fda-cders-new-molecular-entities-and-new-therapeutic
biological-products/novel-drug-approvals-2016

26.  US Food and Drug Administration. Novel Drug Approvals for 2017.
https://www.fda.gov/drugs/new-drugs-fda-cders-new-molecular-entities-and-new-therapeutic
biological-products/novel-drug-approvals-2017

27. Search Equity Index/Valuation Data. S&P 500 historical market caps of individual
companies. http://siblisresearch.com/data/market-caps-sp-100-us/

28. Top 25 global pharma companies by market cap. Pharma Excipients.
https://www.pharmaexcipients.com/news/top-25-global-pharma-companies-by-market-cap/
29. US National Library of Medicine. FDAAA 801 requirements and the Final Rule.
https://clinicaltrials.gov/ct2/manage-recs/fdaa

30. Wicks T. The hidden implications of clinical trial disclosure noncompliance. Pharma
Intelligence. 2021.

31. US Food and Drug Adminstration. FDA takes action for failure to submit required
clinical trial results information to ClinicalTrials.gov. 2021.

32. DeVito NJ, Bacon S, Goldacre B. Compliance with legal requirement to report clinical
trial results on ClinicalTrials.gov: a cohort study. Lancet. 2020;395(10221):361-9.

33. US Food and Drug Administration. FDA continues to support transparency and
collaboration in drug approval process as the clinical data summary pilot concludes. 2020.

34, Brennan Z. FDA ends CSR pilot, plots new approach for disclosing study reports.
EndpointsNews. 2020.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 42

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby 1e Gzoz ‘€T aunc uo /wod (wg uadolway/:dny wouj pspeojumod "TZoz AINC 6T UO 8¥ZES0-TZ0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usdo NG


http://siblisresearch.com/data/market-caps-sp-100-us/
http://bmjopen.bmj.com/

Page 33 of 42 BMJ Open

Supplement Tables

Supplement Table 1: Assessment of company data sharing procedures

Supplement Table 2: Assessment of registration, results reporting, and publication practices for trials supporti
biologics approved by the FDA in 2016 and 2017

Supplement Table 3: Assessment of FDAAA compliance for applicable trials supporting approval of each produi
Supplement Table 4: Company and product characteristics

v@so-tzoz-uedo{wq/gst

A approval of novel drugs and

6U|%§|ou! ‘1ybriAdoo Aq paio

%

| @p anbiydeuaboljqig aouaby 1e Gzog ‘€T aung uo ywod fwq uadolwgy/:diy woly papeojumoq 'TZoZ AINC 6T U0 8

oNOYTULT D WN =

* (s3gv) Inauadns juswaublasug

~
‘saifojouyoal Jejiwis pue ‘Bulure) |y ‘Buiuiw elEp pue 1X3) 0] pale|al sasn J

45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

Supplement Table 1: Assessment of company data sharing procedures

BMJ Open

1Ado9o Aq palo
g-uadolwa/9eT

Page 34 of 42

Before 30-day amendment window

After 30-dz‘% a

@) "
mendment window
—

. ] Company . £ompany
% of pf(;)\lzlifizs ezoi;(i:is publicly P01.i0y pf(;)\lzlifizs Polic;y g}ou:@cly Policy
covered o | & p reports specifies | Overall o | explains SrepBrts £ Overall
. access 1o ow data No, and data will data aceess 10 | 4 ow data éNo%nd SpeCITIes data
Company ttlals analysis may be outcome | be shared | sharing analysis may be | @uteeme data will be sharing
registered ready requested of data by score ready requested cof data shareq by score
(proportion) | dataset & requests deadline dataset & E% %11 & sts deadline
CSR CSR g
AbbVie 100 (13/13) 100 100 100 100 100 100 100 2 3180 100 100
Aerie 100 (7/7) 0 0 0 0 20 0 0 23F 0 20
Amgen 100 (15/15) 100 100 100 100 100 100 100 - =180 100 100
AstraZeneca 100 (13/13) 100 100 100 100 100 100 100 X €180 100 100
Bausch Health 100 (7/7) 100 100 0 100 80 100 100 2o g 100 80
Bayer 100 (9/9) 100 100 100 100 100 100 100 = o/ffp 100 100
Biogen 100 (14/14) 100 100 100 0 80 100 100 2 180 0 80
BioMarin 100 (3/3) 0 100 0 0 40 0 100 S8 0 40
Celgene 100 (1/1) 100 100 100 0 80 100 100 ERED 0 80
Chemo Research 33 (1/3) 0 0 0 0 7 0 0 @ & 0 7
Eli Lilly 100 (13/13) 100 100 100 0 80 100 100 > 180 0 80
Ferrer 100 (2/2) 0 0 0 0 20 0 0 z B 0 20
Gilead 100 (19/19) 100 100 0 100 80 100 100 5 § 100 80
>
Johnson & 100 (7/7) 100 100 100 100 100 100 100 | € 180 100 100
Johnson/Janssen » o
La Jolla 50 (1/2) 0 0 0 0 10 0 0 a2 8§ 0 10
Lexicon 100 (5/5) 0 0 0 0 20 0 0 S 8 0 20
Lupin 100 (3/3) 0 0 0 0 20 0 0 = g 0 20
- = C
ThMehma. 100 (4/4) 0 0 0 0 20 0 0 5 8 0 20
erapeutics S
Merck 3 w
KGaA/EMD 100 (1/1) 100 100 100 0 80 100 100 |8 18 100 100
Serono?® o Y
Merck Sharp & =
Dohmerp 91 (31/33) 100 100 100 100 98 100 100 120 100 98
Mitsubishi 3
Tanabe 80 (4/5) 0 0 0 0 16 0 0 g 0 16
Neurocrine 100 (6/6) 0 0 0 0 20 0 0 g 0 20
Biosciences o
Novartis 100 (11/11) 100 100 100 100 100 100 100 180 100 100
Novo Nordisk 100 (13/13) 100 100 100 100 100 100 100 180 100 100
Pfizer 88 (7/8) 100 100 100 0 80 100 100 180 0 80
Portola 100 (4/4) 0 0 0 0 20 0 0 g 0 20
(0]
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o O
S B
; PTC Therapeutics 40 (2/5) 0 0 0 0 8 0 0 E ﬁ, 0 8
o
3 _ Puma 100 (5/5) 0 0 0 0 20 0 0 =/ R 0 20
Biotechnology S
4 Radius® 100 (4/4) 0 0 0 0 20 100 100 o B 100 80
> Regeneron 100 (8/8) 100 100 100 0 80 100 100 SN 0 80
6 The Medicines a °
; Company/Rempe 100 (2/2) 0 0 0 0 20 0 0 5] % 0 20
X c [
2 Roche/Genentech | 100 (12/12) 100 100 100 100 100 100 100 @ >150 100 100
10 Sanofi 95 (35/37) 100 100 100 100 99 100 100 = onp 100 99
11 Shionogi 71 (5/7) 0 0 0 0 14 0 0 g 0 14
12 Shire® 100 (8/8) 100 100 0 0 60 100 100 SETN) 100 100
13 Synergy 100 (5/5) 0 0 0 0 20 0 0 CEL: 0 20
14 Takeda® 100 (3/3) 100 100 100 0 80 100 100 ¢ A1B0 100 100
15 Tesaro 100 (3/3) 0 0 0 0 20 0 0 po8 0 20
16 Teva 100 (4/4) 100 100 0 0 60 100 100 |2z8 0 60
17 Ultragenyx 100 (2/2) 100 100 0 0 60 100 100 5-8 0 60
18 US Worldmeds | 79 (11/14) 0 0 0 0 16 0 0 > 1 0 16
o Valeant 100 (4/4) 0 0 0 0 20 0 0 |Shg 0 20
. 100 [100- 60 [20- Q- = 69 [20-
;; Median [1QR] 100] 80] > 3 100]
Percentage of = S
23 Companies fully | 79 (33/42) 32 | 55(23/42) | 40 (17/42) | 29 (12/42) | 19 8/42) | DD ST B (B42) | 38642 | 26
24 ) (22/42) (23/42) | 4/42) | 2 '3 (11/42)
meeting measure a S
;2 2 Denotes company improved data sharing policy during 30-day amendment window. “% E'
27 o 3
28 3 S
29 B <
30 3 @
31 S B
32 S N
33 a B
34 5 =
35 Z
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Supplement Table 2: Assessment of registration, results reporting, and publication practices for trials supporting FDA approval of no$@I dégs and biologics approved by the
FDA in 2016 and 2017 -5
All trials sample Patifint trials sample
% Publicly s g % Publicly
0 : 5 .
Company Product Regiﬁere d % Reported | % Published (ri\[;iitilgi)r % Registered %‘% grt ed | % Published (ri\;eg:tilgi)r
published) S bt published)
AbbVie Mavyret 23 (10/43) 23 (10/43) 35 (15/43) 35 (15/43) 100 (10/10) ldﬁ Q@lO) 100 (10/10) 100 (10/10)
Venclexta 71 (10/14) 0 (0/6) 67 (4/6) 67 (4/6) 100 (7/7) NA NA
Aerie Rhopressa 90 (9/10) 78 (7/9) 56 (5/9) 100 (9/9) 100 (7/7) 15@(}&7) 43 (3/7) 100 (7/7)
Ameen Amjevita 80 (4/5) 80 (4/5) 40 (2/5) 80 (4/5) 100 (3/3) 18G3(343) 33 (1/3) 100 (3/3)
& Parsabiv 100 (12/12) | 100 (12/12) 75 (9/12) 100 (12/12) 100 (10/10) 108 8&10) 70 (7/10) 100 (10/10)
Calquence 53 (8/15) 0 (0/8) 13 (1/8) 13 (1/8) 100 (2/2) @ g))ﬁ-) 100 (1/1) 100 (1/1)
AstraZeneca Fasenra 100 (12/12) | 55 (6/11) 82 (9/11) 82 (9/11) 100 (12/12) IBAD 82 (9/11) 82 (9/11)
Imfinzi 100 (3/3) 100 (1/1) 100 (1/1) 100 (1/1) 100 (1/1) aRA NA NA
Bausch Health Vyzulta 80 (8/10) 50 (5/10) 60 (6/10) 60 (6/10) 100 (7/7) @%ﬁ) 71 (5/7) 71 (5/7)
Bayer Aligopa 100 (12/12) 83 (5/6) 83 (5/6) 100 (6/6) 100 (8/8) 1@C;(33’3) 67 (2/3) 100 (3/3)
Kovaltry 100 (3/3) 100 (2/2) 100 (2/2) 100 (2/2) 100 (3/3) 1§GW’(§2) 100 (2/2) 100 (2/2)
Biogen Spinraza 100 (10/10) 100 (4/4) 75 (3/4) 100 (4/4) 100 (10/10) 156_-(2[4) 75 (3/4) 100 (4/4)
Zinbryta 67 (8/12) 30 (3/10) 90 (9/10) 90 (9/10) 100 (7/7) 60 (3B) 100 (5/5) 100 (5/5)
BioMarin Brineura 50 (3/6) 0 (0/1) 0 (0/1) 0 (0/1) 100 (3/3) 9 (08) 0 (0/1) 0 (0/1)
Celgene Idhifa 80 (4/5) 0 (0/1) 0 (0/1) 0 (0/1) 100 (1/1) 2 NAD NA NA
Chemo Research Benznidazole 14 (5/35) 0 (0/31) 74 (23/31) 74 (23/31) 50 (2/4) B (0&) 75 (3/4) 75 (3/4)
Lartruvo 100 (11/11) 78 (7/9) 56 (5/9) 89 (8/9) 100 (7/7) B (35) 80 (4/5) 80 (4/5)
Eli Lilly Taltz 83 (10/12) 83 (10/12) 83 (10/12) 100 (12/12) 86 (6/7) (637) 100 (7/7) 100 (7/7)
Verzenio 100 (20/20) 88 (14/16) 38 (6/16) 100 (16/16) 100 (3/3) 180 (313) 100 (3/3) 100 (3/3)
Ferrer Xepi 18 (3/17) 12 (2/17) 35 (6/17) 35 (6/17) 67 (2/3) & (3B) 67 (2/3) 100 (3/3)
Gilead Epclusa 46 (17/37) 21(7/33) 24 (8/33) 24 (8/33) 100 (12/12) R (780) 80 (8/10) 80 (8/10)
Vosevi 62 (13/21) 40 (8/20) 45 (9/20) 45 (9/20) 100 (10/10) D (&) 100 (9/9) 100 (9/9)
> [

Jo}flffo‘f/‘;‘;ni‘sen Tremfya 100 (13/13) | 77 (10/13) 54 (7/13) 85 (11/13) 100 (8/8) B (#{7&3) 75 (6/3) 100 (8/8)
La Jolla Giapreza 33 (3/9) 11 (1/9) 33 (3/9) 33 (39 67 (2/3) = (1) 67 (2/3) 67 (2/3)
Lexicon Xermelo 86 (12/14) 38 (5/13) 23 (3/13) 38 (5/13) 100 (5/5) 190 (24) 75 (3/4) 100 (4/4)

Lupin Solosec 38 (3/8) 13 (1/8) 88 (7/8) 88 (7/8) 100 (3/3) 33 (B) 100 (3/3) 100 (3/3)
: ]
Thl;gz;:gics Baxdela 18 (6/33) 12 (4/33) 36 (12/33) 39 (13/33) 100 (4/4) 100 (§’4) 75 (3/4) 100 (4/4)
Merck g
KGaA/EMD Bavencio 75 (3/4) 100 (1/1) 0 (0/1) 100 (1/1) 100 (1/1) NA& NA NA
Serono <
Prevymis 7 (2/27) 7 (2/27) 37 (10/27) 37 (10/27) 67 (2/3) 67 (3B) 100 (3/3) 100 (3/3)

Merck Sharp & Steglatro 50 (18/36) 37 (13/35) 46 (16/35) 54 (19/35) 100 (11/11) 100 (1&'10) 90 (9/10) 100 (10/10)

Dohme Zepatier 33 (21/63) 24 (15/62) 16 (10/62) 27 (17/62) 100 (18/18) 82 (14817) 59 (10/17) 94 (16/17)
Zinplava 33 (3/9) 22 (2/9) 33 (3/9) 33 (3/9) 75 (3/4) 50 (%4 75 (3/4) 75 (3/4)
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; Mitsubishi Tanabe Radicava 27 (4/15) 27 (4/15) 27 (4/15) 27 (4/15) 80 (4/5) ] (4,(?35) 80 (4/5) 80 (4/5)
3 II;‘(’)LS‘Z‘I’;’;‘;"S Ingrezza 50 (8/16) 25 (4/16) 38 (6/16) 38 (6/16) 100 (6/6) & (4}35) 100 (6/6) 100 (6/6)
4 Erclzi 33 (2/6) 20 (1/5) 60 (3/5) 60 (3/5) 100 (2/2) 180 (831) 100 (1/1) 100 (1/1)
> Novartis Kisqali 71 (1217) | 30 (3/10) 40 (4/10) 40 (4/10) 100 (5/5) 180 (H1) 100 (1/1) 100 (1/1)
6 Rydapt 36 (8/22) 32 (6/19) 58 (11/19) 63 (12/19) 100 (6/6) 180 (§5) 100 (5/5) 100 (5/5)
/ Novo Nordisk Macrilen 38 (3/8) 29 (2/7) 57 (4/7) 57 (4/7) 100 (2/2) 180 (202) 100 (2/2) 100 (2/2)
8 OVo INordis Ozempic 100 (30/30) | 83 (24/29) | 69 (20/29) 90 (26/29) 100 (13/13) | 9Z(1243) | 85(11/13) | 100 (13/13)
2 Pfizer/Wyeth Besponsa 100 (11/11) | 91(10/11) 91 (10/11) 100 (11/11) 100 (2/2) 123F2) 100 (2/2) 100 (2/2)
10 Pfizer/ Anacor Eucrisa 52(1223) | 39(9/23) 30 (7/23) 48 (11/23) 83 (5/6) B 83 (5/6) 83 (5/6)
1 Portola Bevyxxa 35 (7/20) 20 (4/20) 20 (4/20) 25 (5/20) 100 (4/4) 1BEH) 75 (3/4) 100 (4/4)
1 g PTC Therapeutics Emflaza 57 (8/14) 0 (0/11) 9 (1/11) 9 (1/11) 57 (4/7) 8 @a) 25 (1/4) 25 (1/4)

=}
14 Bio t:g‘}?;ilogy Nerlynx 100 (18/18) | 60 (9/15) 67 (10/15) 80 (12/15) 100 (7/7) @(}2@6) 83 (5/6) 100 (6/6)
15 Radius Tymlos 27 (4/15) 20 (3/15) 20 (3/15) 27 (4/15) 100 (4/4) RYED) 75 (3/4) 100 (4/4)
16 Regeneron Dupixent 89 (16/18) | 35 (6/17) 53 (9/17) 53 (9/17) 100 11/11) | 68 @®Aa0) 80 (8/10) 80 (8/10)
17 The Medicines Ei 3
18 Company/ Vabomere 100 (7/7) 17 (1/6) 67 (4/6) 67 (4/6) 100 (2/2) DL2) 50 (1/2) 50 (1/2)
19 Rempex =m =
20 he/ Hemlibra 80 (4/5) 33 (13) 67 (2/3) 67 (2/3) 100 (3/3) H1D) 100 (2/2) 100 (2/2)
21 GROC ¢ N Ocrevus 87 (13/15) | 27 (4/15) 73 (11/15) 73 (11/15) 100 (4/4) Q0 (24) 100 (4/4) 100 (4/4)
22 enentec Tecentrig 100 (8/8) 83 (5/6) 67 (4/6) 100 (6/6) 100 (6/6) 110 (§/5) 60 (3/5) 100 (5/5)
23 Sanofi Adlyxin 50 (28/56) | 49 (27/55) | 47 (26/55) 52 (29/55) 93 (26/28) | 9B(2628) | 86(24/28) | 96 (27/28)
24 anott Kevzara 88 (2124) | 55(12/22) 27 (6/22) 59 (13/22) 100 (13/13) | 8E(10412) 33 (4/12) 83 (10/12)
25 Shionogi Symproic 22(5/23) | 100(23/23) | 30 (7/23) 100 (23/23) 71 (5/7) o @) 57 (4/7) 100 (7/7)
26 Shire/Baxalta Cuvitru 100 (3/3) 100 (3/3) 100 (3/3) 100 (3/3) 100 (3/3) 180 (83) 100 (3/3) 100 (3/3)
27 Shire Xiidra 100 (7/7) 86 (6/7) 86 (6/7) 100 (7/7) 100 (5/5) 180 (5/5) 100 (5/5) 100 (5/5)
28 Synergy Trulance 75 (6/3) 0 (0/8) 13 (1/3) 13 (1/8) 100 (5/5) 3.(08) 20 (1/5) 20 (1/5)
29 Takeda/Ariad Alunbrig 60 (3/5) 50 (2/4) 50 (2/4) 50 (2/4) 100 (3/3) 180 (52) 100 (2/2) 100 (2/2)
30 Tesaro Zejula 100 (4/4) 0 (0/3) 100 (3/3) 100 (3/3) 100 (3/3) g (03) 100 (2/2) 100 (2/2)
31 Teva Austedo 40 (4/10) 13 (1/8) 25 (2/8) 25 (2/8) 100 (4/4) D (IR) 100 (2/2) 100 (2/2)
32 Ultragenyx Mepsevii 78 (7/9) 100 (2/2) 50 (1/2) 100 2/2) 100 (6/6) 120 (22) 50 (1/2) 100 (2/2)
33 US Worldmeds Xadago 37 (14/38) 16 (6/38) 29 (11/38) 34 (13/38) 79 (11/14) 38 (584) 50 (7/14) 50 (7/14)
34 Valeant Silig 81 (1721) | 74 (14/19) | 58 (11/19) 84 (16/19) 100 (7/7) 67 (4%) 67 (5/6) 67 (5/6)
35 [Median [1QR] 73 [38-100] | 34 [18-80] | 50 [30-67] 62 [36-98] 100 [100] | 87 [60100] | 81 [68-100] | 100 [83-100]
g? Percentage fully meeting measure 27(17/62) | 13 (8/62) 6 (4/62) 26 (16/62) 81(50/62) | 43 (2558) | 38 (22/58) 6 (39/58)
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Supplement Table 3: Assessment of FDAAA compliance for applicable trials supporting approval of each product

Company Product % Timely registered | % Timely reported | % FDAAA compliant
. Mavyret 100 (10/10) 100 (10/10) 100 (10/10)
AbbVie Venclexta NA NA NA
Aerie Rhopressa 100 (7/7) 57 (4/7) 57 (4/7)
Amgen Amjevita 100 (3/3) 100 (3/3) 100 (3/3)
Parsabiv 100 (9/9) 100 (9/9) 100 (9/9)
Calquence 100 (1/1) 0 (0/1) 0 (0/1)
AstraZeneca Fasenra 100 (9/9) 78 (7/9) 78 (7/9)
Imfinzi NA NA NA
Bausch Health Vyzulta 100 (6/6) 0 (0/6) 0 (0/6)
Bayer Aliqopa 100 (2/2) 100 (2/2) 100 (1/1)
Kovaltry 100 (2/2) 100 (2/2) 100 (2/2)
Biogen Spinraza 100 (2/2) 100 (2/2) 100 (2/2)
Zinbryta 100 (2/2) 100 (2/2) 100 (2/2)
BioMarin Brineura 100 (1/1) 0 (0/1) 0 (0/1)
Celgene Idhifa NA NA NA
Chemo Research Benznidazole NA NA NA
Lartruvo 100 (2/2) 100 (2/2) 100 (2/2)
Eli Lilly Taltz 100 (6/6) 100 (6/6) 100 (6/6)
Verzenio 100 (3/3) 100 (3/3) 100 (3/3)
Ferrer Xepi 100 (2/2) 100 (2/2) 100 (2/2)
Gilead Epclusa 100 (9/9) 100 (9/9) 100 (9/9)
Vosevi 88 (7/8) 100 (8/8) 88 (7/8)
Johnson & Johnson/Janssen Tremfya 100 (5/5) 80 (4/5) 80 (4/5)
La Jolla Giapreza 100 (1/1) 100 (1/1) 100 (1/1)
Lexicon Xermelo 100 (4/4) 75 (3/4) 75 (3/4)
Lupin Solosec 100 (3/3) 0 (0/3) 0 (0/3)
Melinta Therapeutics Baxdela 50 (2/4) 50 (2/4) 25 (1/4)
Merck KGaA/EMD Serono Bavencio NA NA NA
Prevymis 100 (2/2) 100 (2/2) 100 (2/2)
Steglatro 100 (9/9) 100 (9/9) 100 (9/9)
Merck Sharp & Dohme Zepatier 100 (14/14) 100 (14/14) 100 (14/14)
Zinplava 100 (2/2) 100 (2/2) 100 (2/2)
Mitsubishi Tanabe Radicava NA NA NA
Neurocrine Biosciences Ingrezza 100 (5/5) 80 (4/5) 80 (4/5)
Erelzi NA NA NA
Novartis Kisqali 100 (1/1) 100 (1/1) 100 (1/1)
Rydapt 100 (2/2) 100 (2/2) 100 (2/2)
. Macrilen 100 (2/2) 100 (2/2) 100 (2/2)
Novo Nordisk Ozempic 100 (7/7) 86 (6/7) 86 (6/7)
Pfizer/Wyeth Besponsa 100 (2/2) 100 (2/2) 100 (2/2)
Pfizer/Anacor Eucrisa 80 (4/5) 80 (4/5) 80 (4/5)
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; Portola Bevyxxa 100 (2/2) 100 (2/2) 100 (2/2)
PTC Therapeutics Emflaza 50 (1/2) 0(0/2) 0(0/2)
i Puma Biotechnology Nerlynx 100 (5/5) 100 (5/5) 100 (5/5)
Radius Tymlos 75 (3/4) 75 (3/4) 50 (2/4)
> Regeneron Dupixent 100 (8/8) 0 (0/8) 0 (0/8)
? The Medicines Compay/Rempex | Vabomere 100 (2/2) 50 (1/2) 50 (1/2)
Hemlibra 100 (1/1) 100 (1/1) 100 (1/1)
8 Roche/Genentech Ocrevus 100 (4/4) 100 (4/4) 100 (4/4)
?O Tecentriq 100 (4/4) 100 (4/4) 100 (4/4)
1 Sanofi Adlyxin 100 (14/14) 93 (13/14) 93 (13/14)
19 Kevzara 100 (8/8) 100 (8/8) 100 (8/8)
13 Shionogi Symproic 80 (4/5) 100 (5/5) 80 (4/5)
14 Shire/Baxalta Cuvitru 100 (2/2) 50 (1/2) 50 (1/2)
15 Shire Xiidra 100 (5/5) 100 (5/5) 100 (5/5)
16 Synergy Trulance 100 (5/5) 0 (0/5) 0 (0/5)
17 Takeda/Ariad Alunbrig 100 (2/2) 100 (2/2) 100 (2/2)
18 Tesaro Zejula 100 (1/1) 0 (0/1) 0 (0/1)
19 Teva Austedo 100 (2/2) 50 (1/2) 50 (1/2)
20 Ultragenyx Mepsevii 100 (2/2) 100 (2/2) 100 (2/2)
py US Worldmeds Xadago 100 (3/3) 100 (3/3) 100 (3/3)
% Valeant Siliq 100 (4/4) 100 (4/4) 100 (4/4)
23 Median [IQR] 100 [100-100] 100 [75-100] 100 [66-100]
4 Percentage fully meeting measure 89 (49/55) 62 (34/55) 58 (32/55)
25
26
27
28
29
30
31
32
33
34
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Supplement Table 4: Company and product characteristics E z
Headquarter FDA > S
Company (;ompany locatign (US Product Product approval | Approved indication (short?or@
size brand name | type =
vs non-US)* year o
AbbVie Large Us Mavyret Drug 2017 Hepatitis C viral infection s E : :
Venclexta Drug 2016 Relapsed or refractory chron@ lymphocytic leukemia
Aerie Non-large UsS Rhopressa Drug 2017 Open-angle glaucoma, oculachypertension
Amievita Biologic | 2016 Rheumatoid arthritis, Juvemlél(ril%apathlc arthritis, psoriatic arthritis,
Amgen Large usS ankylosing spondylitis, plaqug psgriasis, Crohn’s disease, ulcerative colitis
Parsabiv Drug 2017 Secondary hyperparathyrmdlﬁpif_’lp:zchromc kidney disease
Calquence Drug 2017 Mantle cell lymphoma g{ 3 N
Fasenra Biologic | 2017 Severe asthma 83u
AstraZeneca Large Non-1J8 Imfinzi Biologic | 2017 Metastatic urothelial carcmo@’a{?u, %
Vyzulta Drug 2017 Open-angle glaucoma, oculaPh@Rrtension
Aligopa Dru 2017 Relapsed follicular lymphomg & &
Bayer Large Non-US KO\c/lalrt)ry Biol%)gic 2016 HemI())phlha A a § 2
. Spinraza Drug 2016 Spinal muscular dystrophy &= 3
Biogen Large Uus Zinbryta Biologic | 2016 Prophylaxis of acute organ réfegiign in renal transplant
BioMarin Non-large UsS Brineura Biologic | 2017 Late infantile neuronal ceroi li,'ﬂ(ﬁuscmosm Type 2
Celgene Large UsS Idhifa Drug 2017 Relapsed or refractory acute myé@d leukemia
Chemo Research Non-large | Non-US Benznidazole | Drug 2017 Chagas disease ]
Lartruvo Biologic | 2016 Soft tissue sarcoma = 5'
Eli Lilly Large usS Taltz Biologic | 2016 Moderate-to-severe plaque p%na@s
Verzenio Drug 2017 HR+, HER2- advanced or maastamc breast cancer
Ferrer Non-large | Non-US Xepi Drug 2017 Impetigo
. Epclusa Drug 2016 Chronic hepatitis C viral 1nfe§t1012
Gilead Large US Vosevi Drug 2017 Chronic hepatitis C viral infegtior
Johnson & Johnson/Janssen | Large UsS Tremfya Biologic | 2017 Moderate-to-severe plaque pé)daﬁs
La Jolla Non-large UsS Giapreza Drug 2017 Septic or distributive shock & £
Lexicon Non-large UsS Xermelo Drug 2017 Carcinoid syndrome diarrhea§ ®
Lupin Non-large | Non-US Solosec Drug 2017 Bacterial vaginosis g w
Melinta Therapeutics Non-large UsS Baxdela Drug 2017 Acute bacterial skin and sklnﬁtmgure infections
Merck KGaA/EMD Serono | Large Non-US Bavencio Biologic | 2017 Metastatic Merkel cell carcif@mat
Prevymis Drug 2017 Cytomegalovirus infection pfﬁph?iams
Steglatro Drug 2017 Diabetes mellitus «:
Merck Sharp & Dohme Large US Zepatier Drug 2016 Chronic hepatitis C viral 1nfect10r13
Zinplava Biologic | 2016 Clostridium difficile infection @
Mitsubishi Tanabe Non-large | Non-US Radicava Drug 2017 Amyotrophic lateral sclerosis g
Neurocrine Biosciences Non-large UsS Ingrezza Drug 2017 Tardive dyskinesia %
. . . Rheumatoid arthritis, pol articulag juvenile idiopathic arthritis, psoriatic
Novartis Large Non-US Erelzi Biologic | 2016 arthritis, ankylosing s;r))on}(liylitis, gejlque psoriasirs) b
Kisgali Drug 2017 HR-+, HER2- advanced or metast®ic breast cancer
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Acute myeloid leukemia, agéessixge systemic mastocytosis, systemic
Rydapt Drug 2017 mastocytosis with assomated%em%tologlcal neoplasm, or mast cell
leukemia e
. Macrilen Drug 2017 Adult growth hormone deﬁciﬂncy‘ﬂ
Novo Nordisk Large Non-US Ozempic Drug 2017 Type 2 diabetes mellitus = E
Pfizer/Wyeth Large UsS Besponsa Biologic | 2017 Acute lymphoblastic leukem@ )
Pfizer/Anacor Large UsS Eucrisa Drug 2016 Mild-to-moderate atopic derrgatitis
Portola Non-large | US Bevyxxa Drug 2017 Venous thromboembolism prophylaxis
PTC Therapeutics Non-large UsS Emflaza Drug 2017 Duchenne muscular dystroplﬁ% ::\<
Puma Biotechnology Non-large UsS Nerlynx Drug 2017 Early stage HER2- breast carggé}‘ N
Radius Non-large UsS Tymlos Drug 2017 Osteoporosis ) ,?, E
Regeneron Non-large UsS Dupixent Biologic | 2017 Moderate-to-severe atopic de?gl@ls
E}(;renl;)/[az(zflgisqpex Non-large usS Vabomere Drug 2017 Complicated urinary tract infi&céoia
Hemlibra Biologic | 2017 Hemophilia A v o
Roche/Genentech Large Non-US Ocrevus Biologic | 2017 Relapsing or primary progressiw orms of multiple sclerosis
Tecentriq Biologic | 2016 Metastatic urothelial carcmoma%tr%gtastatlc non-small cell lung cancer
Adlyxin Biologic | 2016 Type 2 diabetes mellitus & >
Sanofi Large Non-US Kevzara Biologic | 2017 Moderate-to-severe rheumat(gd'ﬁ:ﬁlrltls
Shionogi Non-large | Non-US Symproic Drug 2017 Opioid induced constipation 3 =i
Shire/Baxalta Large UsS Cuvitru Biologic | 2016 Primary humoral 1mmun0deﬂg1er§y
Shire Large UsS Xiidra Drug 2016 Dry eye disease o
Synergy Large Us Trulance Drug 2017 Chronic idiopathic constlpatlgn e
Takeda/Ariad Non-large | Non-US Alunbrig Drug 2017 Non-small cell lung cancer S5 ©
Tesaro Non-large | US Zejula Drug 2017 Recurrent epithelial ovarian, “fallopwn tube, or primary peritoneal cancer
Teva Non-large | Non-US Austedo Drug 2017 Tardive dyskinesia and Hunt@gt(m s disease chorea
Ultragenyx Non-large UsS Mepsevii Biologic | 2017 Mucopolysaccharidosis type ¥/11 =
US Worldmeds Non-large UsS Xadago Drug 2017 Parkinson’s discase EE
Valeant Non-large | Non-US Siliq Biologic | 2017 Moderate-to-severe plaque p%naﬁs

aParent company headquarter locations are indicated.
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Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or | 1-2
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2-3
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 5-6
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 6
Methods
Study design 4 Present key elements of study design early in the paper 6
Setting Describe the setting, locations, and relevant dates, including periods of 7-9,12
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection | 7
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 10-11
confounders, and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 7-8,
measurement of assessment (measurement). Describe comparability of assessment 10-11
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 12
Study size 10 Explain how the study size was arrived at 6
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 11
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 11
confounding
(b) Describe any methods used to examine subgroups and interactions 11
(c) Explain how missing data were addressed 12
(d) If applicable, describe analytical methods taking account of sampling | NA
Strategy
(e) Describe any sensitivity analyses NA
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 12
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage NA
(¢) Consider use of a flow diagram NA
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, 12
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of | NA
interest
Outcome data 15*  Report numbers of outcome events or summary measures 12-15
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted NA

estimates and their precision (eg, 95% confidence interval). Make clear

which confounders were adjusted for and why they were included
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13-15

(b) Report category boundaries when continuous variables were
categorized
(c) If relevant, consider translating estimates of relative risk into absolute | NA
risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, | NA
and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 16

Limitations 19 Discuss limitations of the study, taking into account sources of potential | 18-19
bias or imprecision. Discuss both direction and magnitude of any
potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 16-17
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results

Other information

Funding 22 Give the source of funding and the role of the funders for the present 21

study and, if applicable, for the original study on which the present

article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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