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FDA Guidance Recommends Diversity 
in Clinical Trials, but Can’t Require It

The US Food and Drug Administration (FDA) frequently 
stresses the importance of enrolling diverse patient populations 
in clinical trials conducted to support product applications — 
both in industry guidance documents and during interactions 
with product sponsors. In Evaluation and Reporting of Age-, 
Race-, and Ethnicity-Specific Data in Medical Device Clinical 
Studies, guidance released in September 2017, the agency makes 
multiple recommendations for marketing submissions, from 
advising sponsors to “recruit diverse populations that ideally 
reflect the intended population,” to suggesting they “discuss 
how clinically meaningful differences across subgroups may 
contribute to differences in benefit-risk profile in certain 
subpopulations.” When applicable, sponsors should also 
“submit and publically report study demographics, including 
proportion by subgroup and comorbidities,” the guidance states.

But the words “Contains Nonbinding Recommendations” 
appear at the top of each page of the 36-page document — just as 
they do on most pages of recent FDA industry guidance. The words, 
in bolded italics, suggest that sponsors have some leeway when it 
comes to heeding FDA guidance. And, to a large degree, they do. 
Industry guidance presents the FDA’s “current thinking” on issues; 
it typically contains recommendations for how sponsors can meet 
agency expectations to get products approved — but it is not legally 
enforceable.

“It’s not that, if you don’t follow [FDA guidance], you have 
violated a law,” explained attorney Alan Minsk, a partner at Arnall 
Golden Gregory, LLP. “You don’t have to take it, but if you don’t take 
it, at least think about it.” FDA guidance documents often outline 
specific methodologies and approaches to product development 
that, if followed, should yield data to support a product’s safety and 
efficacy, the underlying standards1 on which the FDA approves or 
denies applications. Industry guidance “is kind of a word to the wise,” 
Minsk said. The agency cannot formally deny an application just 
because a sponsor took another route. Sponsors are free to develop 
alternative ways of meeting those underlying standards, but it’s up 
to the FDA to judge whether an alternative satisfies relevant statutes 
and regulations, generates results demonstrating safety and efficacy, 
and merits approval.2

In contrast to guidance documents, FDA regulations are 
legally binding. Regulations take effect only after a federal agency 
completes the formal rulemaking process3, which includes 
publishing a Notice of Proposed Rulemaking in the Federal Register 
and soliciting and reviewing public comments, in keeping with 
provisions outlined in the Administrative Procedures Act. Once 
it has passed through multiple levels of review and is finalised, 
a regulation is codified into the Code of Federal Regulations  
(CFR).

FDA Recommendations on Diversity and Clinical Trials
In recent years, the FDA has frequently encouraged sponsors to 
report and evaluate data about the age, sex, race, and ethnicity of 
subjects in clinical studies, and to consider that information when 
assessing medical products and proposing indications. The 2017 
guidance document on age-, race-, and ethnicity-specific data4 
“extends” FDA policy outlined in the 2014 guidance, Evaluation 
of Sex-Specific Data in Medical Device Clinical Studies, for 
example, and “extends and complements” recommendations in 
a 2016 document, Collection of Race and Ethnicity Data in Clinical  
Trials. 

The FDA has recognised a lack of diversity in clinical studies. 
The 2014 guidance on sex data states that studies “historically” 
have underrepresented or excluded women subjects and that, 
“historically,” the proportions of women enrolled in device clinical 
trials have not mirrored “the underlying disease distribution in 
the affected population.” Similarly, the 2017 guidance notes an 
underrepresentation of paediatric and elderly patients in clinical trials. 
Accurate representation of diverse ethnic and racial groups “remains 
a challenge,” according to the guidance, “and inconsistent analysis 
and reporting contributes to a persistent lack of publicly available 
data on device performance in diverse ethnic and racial groups.” FDA 
guidance documents stress why this underrepresentation matters. 
For example:

• Women and men may respond differently to a medical product, 
in part due to “intrinsic factors” such as genetics, hormones, 
and sex-specific physiology, but also to “extrinsic factors” such 
as diet, environment, and socio-cultural issues. Intrinsic and 
extrinsic factors may interact, too, leading to a uniquely male 
or female response.

• Age-related comorbidities, concurrent therapies, and 
developmental factors can impact both device performance 
and how patients experience a device. As stated in the 2017 
guidance, “Older patients may have age-related covariates 
such as characteristics of bone density, metabolism, digestion, 
synovial fluid, etc. that could affect the performance of medical 
devices.” Both the benefits and adverse events associated with 
a device may be age-dependent, the FDA says. 

• Differences in the ways a device affects a patient may also 
correlate with race and ethnicity. The 2016 guidance notes, 
for example, that mortality rates for patients receiving dialysis 
differ across racial and ethnic groups.

Despite the FDA’s repeated calls for accurate representation 
of patient diversity in clinical trials, recent research suggests 
that most device sponsors take advantage of the “Contains Non-
binding Recommendations” notation at the top of FDA guidance  
documents. 
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Sponsor Can Reject Industry Guidance and Still Make it to Market
Researchers from Yale University and the University of California-San 
Francisco recently concluded that sponsors evaluating the safety and 
efficacy of proposed devices rarely account for the potential influence 
of a patient’s sex, age, or race and/or ethnicity. A research team 
examined device labels and Summaries of Safety and Effectiveness 
Data (SSEDs) for each of the 42 original premarket approval5 (PMA) 
devices approved in 2015 by the FDA. In all, sponsors performed 82 
studies (both pivotal and non-pivotal) to support the 42 approved 
PMA applications. 

The researchers collected data on the number of patients enrolled 
according to age, sex, and race and/or ethnicity, and also determined 
whether sponsors had analysed study results by age, sex, and race 
and/or ethnicity. If they had, the researchers looked to see whether 
the sponsor had identified a difference in the device’s safety or 
efficacy. 

Their findings appear in the September 2017 issue of JAMA 
Internal Medicine.6 Overall, sponsors analysed study results according 
to age, sex, and race and/or ethnicity for fewer than 20% of studies 
performed to support original PMA devices approved in 2015, the 
researchers reported. According to their findings:

• Age was reported in the SSED for 65% of the 82 studies; for 50%, 
age was reported in the device label. Sponsors analysed study 

data by age in just seven of the 82 studies (9%); of the seven, one 
found the device to be less effective in younger patients, while 
two found the device less effective in older patients. In device 
labels, six studies (7%) reported results by age.

• Race and/or ethnicity was reported in the SSED for 51% of 
the 82 studies; for 33%, it was reported in the label. Sponsors 
analysed study data by race in three of the 82 studies (4%); of 
the three, one found the device to be less effective in non-white 
subjects. In device labels, one study (1%) reported results by race 
and/or ethnicity.

• Of the 82 studies, 77 included both men and women. Sex 
composition was reported in the SSED for 66% of those 77 
studies; for 49%, it was reported in the device label. Sponsors 
analysed study data by sex in 13 of 77 studies (17%). Of the 13, 
one study found the device to be less safe in men; one found 
the device to be less safe in women; and one found the device 
to be less effective in women. In device labels, 12 studies (16%) 
reported results by sex.

“In my view, our most significant finding is that age data were 
only available for 65% of studies, sex data for 66% of studies, and 
any racial/ethnic composition for 51%,” cardiologist Sanket Dhruva, 
MD, said by email. Dhruva, one of four researchers on the team, is 
a Robert Wood Johnson Clinical Scholar at Yale University School 
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of Medicine. “All three are among the most essential characteristics 
to understanding the performance of a device and the patient 
population in whom it is tested, and should always be reported for 
every study used to support FDA approval of a high-risk medical 
device.”

Dhruva pointed to one of the 42 original PMA devices approved 
in 2015: the Impella 2.5 System, called “the world’s smallest 
heart pump” by manufacturer Abiomed. The FDA approved the 
Impella PMA application in March 2015, indicating the device for 
use during elective and urgent high-risk percutaneous coronary 
intervention (PCI) procedures. (The FDA has since extended 
approval to other indications.) According to an Abiomed press 
release, the application included “rigorous data” from two clinical 
trials, PROTECT I and PROTECT II. It also included “clinical and 
scientific supporting evidence” on 1683 patients from more than 215 
publications, a medical device reporting analysis of 13,981 patients, 
and data from 637 high-risk US patients enrolled in an Impella  
registry.

Dhruva referred specifically to the larger of the two clinical trials, 
PROTECT II. As described in the Impella 2.5 SSED, PROTECT II 
assessed Impella safety and efficacy when used prophylactically 
in patients undergoing non-emergent high-risk PCI, comparing its 
use to the intra-aortic balloon pump. The primary endpoint was a 
composite of 10 major adverse events, including stroke, myocardial 
infarction, repeat revascularisation, acute renal dysfunction, and 
death. 

The sponsor ultimately halted PROTECT II early, in December 
2010, after an interim evaluation of the primary endpoint identified no 
statistically significant differences in major adverse events between 
the Impella 2.5 and comparator arms. But when a subsequent data 
analysis found that patient outcomes with the Impella 2.5 actually 
improved over the longer term (at 90 days versus 30), the FDA 
decided to include the PROTECT II data in its review of the PMA  
application.

Dhruva criticised the sponsor’s handling of PROTECT II data. The 
study enrolled 452 subjects, including patients who had additional 
risk factors, Dhruva said, specifically noting that some were female 
and/or of “advanced age.”

“I note that the data for this device does include the mean age, 
proportion female, and proportion of racial/ethnic minorities – 
which is good, but there were no available data specifically on the 
outcomes of these groups of patients with the device at the time of 
approval,” Dhruva’s email said. He called outcome data on females 
and older patients “essential” to weighing the risks and benefits of 
using the Impella 2.5 in those populations. As an example, Dhruva 
mentioned bleeding risk, which is generally higher among women 
and older adults. If study data showed that women and older patients 
experienced higher rates of bleeding complications with the Impella 
2.5, that would be an important consideration when deciding whether 
to use the device in women and elderly patients undergoing high-
riskPCI. 

“Even if it is determined that the benefits of using the Impella 
2.5 outweigh the risks, information that risks are higher in one 
population may inform additional strategies to mitigate that risk,” he 
said, “such as duration of use of the device.”

Are New Regulations the Answer?
As noted, while FDA industry guidance is not legally enforceable, 
regulations are. If sponsors can ignore recommendations in 

FDA guidance documents and still get their products approved 
and marketed, would it be more effective for the FDA to write 
fewer guidances and issue regulations instead? Probably not, 
according to Minsk — in part because of science, which evolves  
continually.

“Science can change,” Minsk said; it may not be in the FDA’s 
best interest to issue a regulation that must be amended in six 
months to keep pace with science. “Every application is different. 
Every study can be different. For them to basically say there’s 
only one way to get there would be foolish and short-sighted.” 
As for legislating demographics, issuing a regulation requiring 
that all clinical studies enroll a certain percentage of subjects of a 
particular ethnicity, or of women versus men, would be untenable, 
according to Deborah Livornese, of Counsel for Arnall Golden  
Gregory.

“That would constrain the ability to get clinical trials done 
because, the fact of the matter is, it’s sometimes very hard to recruit 
people for clinical trials,” Livornese said.
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