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AbstrAct
Objective To examine Hispanic/Latino representation 
in diabetes cardiovascular outcomes trials for novel 
antidiabetic drugs.
Research design and methods We compared Hispanic/
Latino representation, age, gender and body mass index 
in diabetes cardiovascular outcomes trials published from 
January 2008 to October 2018 to Hispanic adults with 
diabetes in the National Health Examination and Nutrition 
Survey over the same time period.
Results Hispanics/Latinos comprised 18.5 % of trial 
subjects, which was similar to the proportion of US adults 
with diabetes who identify as Hispanic. Trial subjects were 
significantly younger, more likely to be female, and more 
obese than US Hispanics/Latinos. At least 10 different 
Latin American countries and territories were represented 
across the 10 trials.
Conclusions US Hispanics/Latinos differ from subjects in 
diabetes cardiovascular outcomes trials, which may limit 
generalizability of trial results.

InTROduCTIOn
The US Food and Drug Administration (FDA) 
is currently re-evaluating the role of diabetes 
cardiovascular outcomes trials (CVOTs) in 
determining the safety of new drugs for type 
2 diabetes.1 An important consideration 
will be the degree to which results from 
these trials can be generalized to patients 
with type 2 diabetes, both domestically and 
internationally.

Type 2 diabetes in the USA dispropor-
tionately affects adults from all racial and 
ethnic minority groups, including Hispanics/
Latinos.2 For example, the prevalence of 
diabetes in Hispanics/Latinos is twice that of 
non-Hispanic whites, Hispanics/Latinos with 
diabetes are three times as likely as non-His-
panic whites to develop end stage renal 
disease, and diabetes-related mortality is 50% 
higher.3 4

Additionally, disparities in treatment 
response to novel diabetes therapeutics, 
such as oral and injectable antidiabetic 
drugs, have been observed in clinical trials 
across racial and ethnic minority groups, 
including Hispanics/Latinos.5 Recent studies 
have identified certain genetic markers 

disproportionately prevalent in some US 
Hispanic/Latino populations—especially 
those with origins from Mexico—that may 
partially explain observed disparities in 
diabetes prevalence and outcomes and may 
provide a basis for heterogeneity of treatment 
effects.6 However, the number of clinical trials 
reporting outcomes for Hispanics/Latinos 
has historically been low.7

To address these disparities, the FDA has 
encouraged enrollment of racial/ethnic 
minorities in clinical trials and has provided 
guidance about how race and ethnicity should 
be reported in trial findings.8 However, 
Hispanic/Latino representation for CVOTs 
has not been summarized across studies. 
Our objective was to examine the represen-
tation of Hispanic/Latino ethnicity in CVOTs 
compared with the entire population of US 
Hispanic/Latino adults with diabetes over the 
same time period to determine how interna-
tional trial results may apply to Hispanics/
Latinos in the USA.

significance of this study

What is already known about this subject?
 ► Incident type 2 diabetes is disproportionately high 
among US Hispanics/Latinos.

What are the new findings?
 ► Hispanics/Latinos included in diabetes cardiovascu-
lar outcomes trials differ from US Hispanics/Latinos 
in terms of age, gender, body mass index and coun-
try of origin, which may limit generalizability of trial 
results.

How might these results change the focus of 
research or clinical practice?

 ► The utility of diabetes cardiovascular outcomes 
trials may be enhanced by consistent reporting of 
Hispanic/Latino ethnicity and country of origin.

 ► Hispanic/Latino representation in diabetes cardio-
vascular outcomes trials may be improved to bet-
ter reflect the US population. Clinicians should use 
caution in generalizing trial findings to their patients.
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Table 1 Ethnic composition, age, gender, and BMI among all adults and Hispanic/Latino subgroups with diabetes and 
NHANES and 10 CVOTs

 
NHANES 2007–2008*
(%)

NHANES 2015–2016*
(%)

Weighted trial composite†
(%)

Trial range‡
(%)

Racial/Ethnic Composition

  Hispanic/Latino 11.9 18.2 18.5 12.2–29.1

  Mexican American 7.6 11.8 –

Age (mean)§

  All 59.3 59.9 63.6 60.3–65.2

  Hispanic/Latino 56.9 54.4

  Mexican American 56.4 54.1

Female

  All 52.5 44.9 33.2 28.5–39.3

  Hispanic/Latino¶ 54.1 48.2

  Mexican-American 52.0 46.9

BMI (mean)

  All 32.8 32.9 31.0 28.7–32.8

  Hispanic/Latino 31.7 32.9

  Mexican-American 31.6 33.2

*The definition for diabetes used in NHANES was self-report.
†Trial composition was weighted according to the size of the sample population for each trial.
‡Range was defined by the lowest and highest averages among the included trials for each variable.
§Some trials reported median rather than mean.
¶Data have been reported for one trial (TECOS).
BMI, body mass index; CVOTs, cardiovascular outcomes trials; NHANES, National Health and Nutrition Examination Survey.
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Methods
We reviewed 10 of 13 CVOTs with primary study results 
published January 2008 to October 2018.1 Trials were 
excluded if retrospective data were used (n=1), research 
subjects in the USA were not included (n=1), or the inter-
vention was not an oral or injectable antidiabetic drug 
(n=1).9–19 A comprehensive search strategy is available in 
the online supplementary file 1.

We next extracted and compiled available data on 
race, ethnicity, country of origin, age, gender, and body 
mass index (BMI) found in manuscript bodies or associ-
ated tables and appendices. All trial data were weighted 
according to trial sample size by dividing the sum of 
subjects with a given characteristic in each trial by the 
sum of all subjects across all trials. We extracted data for 
the same variables from the National Health and Nutri-
tion Examination Survey (NHANES) from years 2007–
2008 to 2015–2016, approximating the time interval from 
initiation to completion of CVOTs.20 For NHANES, we 
used classifications of Hispanic (self-report of Hispanic/
Latino ethnicity) and Mexican-American (a subset of 
Hispanic/Latino ethnicity that applies if the respondent 
reports that he or she or his or her ancestors come from 
Mexico) as comparison groups for CVOT reporting of 
Hispanic/Latino ethnicity. Finally, we compared all 
selected demographic variables between CVOTs and 
NHANES by ethnicity.

Results
All 10 trials included categories for race, but Hispanic/
Latino ethnicity was reported in only 8 of 10 trials. The 
proportion of Mexican-Americans was not reported in 
any trial.

Of the eight trials reporting Hispanic/Latino ethnicity, 
representation ranged from 12.1% to 29.1%, with a 
composite weighted mean of 18.5%. Among adults 
self-reporting diabetes in NHANES, respondents identi-
fying as Hispanic/Latino increased from 11.9% in 2007–
2008 to 18.2% in 2015–2016, and respondents identifying 
as Mexican-American increased from 7.6% to 11.8%. 
Compared with adult Hispanics/Latinos who report 
having diabetes in NHANES during 2015–2016, CVOT 
subjects on average were older (age 63.6 years vs 54.4 
years), less likely to be women (33.2% vs 48.2%), and less 
obese (BMI 31.0 vs 32.9). Trends for Mexican-Americans 
were similar to all Hispanics/Latinos in the NHANES 
data (see table 1).

Of the 10 trials, subjects were enrolled from at least 
10 different Latin American countries or territories, 
including Argentina,9 Mexico,9 Brazil,8 Chile,5 Colombia,5 
Peru,4 Guatemala,2 Ecuador,1 and Puerto Rico1 (see 
table 2). In terms of sample size, baseline characteris-
tics, and outcomes, none of the reported data identified 
which or how many Hispanic/Latino subjects were from 
each Latin American country or territory and the USA.

https://dx.doi.org/10.1136/bmjdrc-2019-000656
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discussion
The proportion of Hispanics/Latinos in CVOTs was 
similar to the population of US adults with diabetes as a 
whole. However, our findings raise questions about the 
generalizability of CVOT results among the US Hispanic/
Latino population. Hispanics/Latinos in CVOTs were 
older, were more likely to be male and had a lower BMI 
than population-based estimates.

Furthermore, in CVOT reports, it was not possible 
to determine the proportion of Hispanics/Latinos 
who were recruited in the USA compared with other 
countries. Nearly two-thirds of US Hispanics/Latinos 
with diabetes identify as Mexican-American, whereas 
Hispanics/Latinos in CVOTs were enrolled in at least 
eight countries and territories other than the USA or 
Mexico. This is a significant limitation to trial general-
izability, given the large variation observed in diabetes 
prevalence across Latin American countries, as well as 
differences in diabetes prevalence among Hispanics/
Latinos in the USA compared with their countries of 
origin.21 Additionally, prior research on US Hispanics/
Latinos has documented an association of nativity and 
duration of US residence with diabetes.22 A possible inter-
action of genetic susceptibility and environmental factors 
may lead to higher incidence of diabetes for Hispanics/
Latinos when living in the USA than when living in their 
native countries. Whether cardiovascular safety of novel 
antidiabetic agents used among Hispanics living in their 
native countries can be generalized to Hispanics/Latinos 
living in the USA—where the risk of diabetes itself is 
increased—merits further study.

This study has several limitations. First, the nature 
of Hispanic/Latino identity and heritage is complex. 
NHANES survey questions do not distinguish Mexi-
can-Americans born in Mexico from those born in the 
USA with Mexican ancestry. By contrast, many subjects 
in international CVOTs were often not US residents at 
all. It is possible that the impact of Hispanic/Latino 
ethnicity on the effects of diabetes treatment could be 
different between US and non-US populations. Second, 
CVOTs, by design, recruited subjects with severe cardio-
vascular comorbidity, but whether outcomes can be 
generalized to diabetic adults without these comorbidi-
ties, or whether heterogeneity of treatment effect varies 
between ethnicities across levels of disease severity, is not 
known. Finally, only data reported in the literature were 
used to make determinations about the generalizability 
of CVOTs to adult Hispanics/Latinos with diabetes in 
the USA. Data collected but not reported may provide 
additional perspective and insight into the applicability 
of CVOTs to ethnic minorities.

Conclusion
Diabetes CVOTs have played an important role in evalu-
ating the safety of new diabetes drugs on a global scale; 
however, they may have limited generalizability to US 
Hispanic/Latino adults with diabetes. While Hispanic/
Latino representation as a per cent of CVOT subjects 
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is comparable with the US adult diabetic population, 
country of current residence, country of origin, and 
duration of residence are distinguishing characteristics 
with potentially important implications for Hispanics/
Latinos that are not available in the CVOT data. As the 
FDA determines the future role of CVOTs, it should 
address these limitations by providing enrollment and 
reporting standards for ethnicity that are aligned with 
the US diabetes demographic. Providers should consider 
these limitations when caring for their patients.
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