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Abstract

BACKGROUND

Non-alcoholic fatty liver disease (NAFLD) has a heterogeneous distribution across
racial and ethnic groups, with a disproportionate burden among Hispanics.
Although there are currently no approved therapies for treatment of NAFLD,
several therapies have been investigated in clinical trials.

AIM

To analyze the inclusion of racial and ethnic minority groups in clinical trials for
NAFLD.

METHODS

We performed a systematic review of North American, English-language,
prospective studies for NAFLD therapies published from 2005 to 2019. Racial and
ethnic enrollment data were recorded for each eligible study. Meta-analysis was
performed to compute pooled prevalence of different racial and ethnic groups,
followed by further subgroup analyses. These analyses were based on diagnosis
of non-alcoholic steatohepatitis (NASH) and timing of study on enrollment by
ethnicity. Descriptive statistics were performed to compare racial and ethnic study
enrollment to previously reported NAFLD population prevalence.

RESULTS

Thirty-eight studies met criteria for inclusion in the systematic review. When
reported, median age of enrolled subjects was 49 years (range 41.5-58) with 56%
female participants. NAFLD was defined through biopsy findings in 79% (n = 30)
of the studies. Of the included articles, treatment modalities ranged from
medications (n = 28, 74%), lifestyle interventions (n = 5, 13%), bariatric surgery (n
=4,11%) and phlebotomy (n =1, 2%). Twenty-eight studies (73%) included racial
and/ or ethnic demographic information, while only 17 (45%) included
information regarding Hispanic participation. Of the 2983 patients enrolled in all
eligible trials, a total of only 346 (11.6%) Hispanic participants was reported.
Meta-analysis revealed a pooled Hispanic prevalence of 24.3% (95% confidence
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interval 16.6-32.0, I 94.6%) among studies documenting Hispanic enrollment.
Hispanic enrollment increased over time from 15% from 2005-2014 to 37% from
2015-2019.

CONCLUSION

In a meta-analysis of NAFLD trials, documentation of racial/ethnic demographic
data occurred in less than half of studies. Standardization of reporting of
race/ethnicity and targeted interventions toward minority recruitment are needed
to improve diversity of enrollment.

Key words: Non-alcoholic fatty liver disease; Non-alcoholic steatohepatitis; Hispanic;
Racial disparities; Meta-analysis

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The Hispanic population in the United States is disproportionately affected by
non-alcoholic fatty liver disease (NAFLD). Currently, there is no Food and Drug
Administration approved treatment for this disease, but several clinical trials are
investigating new potential therapies. This study evaluates the inclusion of race and
ethnicity in the enrollment of these trials. In a systemic review and meta-analysis of
clinical trials for treatment of NAFLD, 44% of eligible trials reported data on race and
ethnicity. Despite a high burden of disease, Hispanic participation remained low. Future
targeted interventions must take place to increase the enrollment of diverse and
representative study populations in clinical trials.

Citation: Patel P, Muller C, Paul S. Racial disparities in nonalcoholic fatty liver disease clinical
trial enrollment: A systematic review and meta-analysis. World J Hepatol 2020; 12(8): 506-518
URL: https://www.wjgnet.com/1948-5182/full/v12/i8/506.htm

DOI: https://dx.doi.org/10.4254/wjh.v12.i8.506

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver
disease in the United States, affecting up to 25% of the global adult population!".
NAFLD ranges from simple steatosis to non-alcoholic steatohepatitis (NASH), with
some patients experiencing eventual cirrhosis. Given the rising incidence, NAFLD is
poised to become the leading indication for liver transplantation in the coming years..

Risk factors for the development of NAFLD include insulin resistance and metabolic
syndrome (encompassing elevated fasting glucose levels, hypertension, dyslipidemia,
and central obesity). However, not all individuals with these risk factors develop
NAFLD. In a recent systematic review and meta-analysis, heterogeneity in NAFLD
burden between racial and ethnic groups was noted, with the highest prevalence seen
in Hispanic populations (pooled prevalence 22.9%)P.

Although it remains unclear why Hispanics are at a higher risk of developing
NAFLD and NASH, there is likely an interplay of multifactorial causes. Genetic risk
factors play a large role in the pathogenesis of NAFLD. Studies have shown the single
nucleotide polymorphisms in patatin-like phospholipase domain-containing protein 3
(PNPLA3), transmembrane 6 superfamily member 2 (TM6SF2), and membrane bound
O-acyl transferase (MBOAT) play various roles in different races”l. For example, the
isoleucine to methionine substitution at position 148 (I11748M) variant in PNPLA3, has
been strongly linked to hepatic fat content. This variant occurs more frequently in
Hispanics (49%) compared to non-Hispanic whites (23%) or African Americans
(17%)™. Additionally, other factors such as culture, environment, and socioeconomic
status, play an important role.

Although weight loss through lifestyle interventions or bariatric surgery can reverse
the effects of NAFLD, there are currently no Food and Drug Administration (FDA)
approved therapies for the treatment of NAFLD. Several promising therapies are
currently being investigated in clinical trials. Although the burden of NAFLD on
Hispanics is significant, it is unknown if this population is represented in these clinical
trials. Identifying possible racial disparities is the first step in improving targeted
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interventions for patient subgroups. The aim of this study was to evaluate the
enrollment of Hispanics in NAFLD trials conducted in the United States and Canada.
We hypothesized that the expected rate of Hispanics in NAFLD therapy trials should
be proportionate to the burden of disease among Hispanics within the NAFLD
population.

MATERIALS AND METHODS

Literature search strategy

The literature search was performed using the PubMed (United States National
Institutes of Health, Bethesda, MD, United States) database from January 1, 2005 to
March 31, 2019. Three index search terms for nonalcoholic fatty liver disease,
nonalcoholic steatohepatitis, and fatty liver were combined. Other potential studies
were identified from reference lists of previously published review articles. The search
was restricted to English-language articles. Conference abstracts were excluded. Three
investigators (Patel P, Muller C and Paul S) reviewed articles for study inclusion.
Discrepancies were resolved by consensus.

Study selection and data collection

Published studies of patients with NAFLD or NASH receiving any therapeutic
intervention were included. NAFLD and NASH were independently defined by each
study, usually either by imaging or histology.

Randomized controlled trials (RCTs) or prospective cohort studies conducted in the
United States and Canada with human subjects aged 18 years or older were included.
Retrospective studies, case-control, case series, case reports, reviews, and studies with
non-human subjects or non-English language were excluded. Three investigators
(Patel P, Muller C and Paul S) reviewed articles for study inclusion with discrepancies
resolved by consensus. All data were extracted by 1 researcher and verified by another
independent researcher and included study author, country, publication date, study
design, intervention, sex, age, and race and/or ethnicity. Enrollment demographic
information regarding race and ethnicity, when available, was recorded as defined in
each individual study. For the purposes of analysis, ethnicity referred to designations
of “Hispanic” or “non-Hispanic”, reported along with an independent racial
designation for each participant.

An assessment of risk of bias was not performed as we had a heterogenous
inclusion criteria, and a risk assessment is not applicable to our study design.
Additionally, given the framework of our research question, we have demonstrated
that these studies are, in fact, biased towards patient selection.

Data synthesis and analysis

NAFLD prevalence data was obtained using a recent systematic review and meta-
analysis that examined racial and ethnic disparities in NAFLD prevalence among
adult patients in the United States through August 2, 2016". In this study, the
prevalence of NAFLD in the Hispanic population was 22.9% compared to 14.4% in
white persons and 13.0% in black persons’”. Additionally, the prevalence of NASH
followed similar trends in this analysis with Hispanics disproportionately affected
with a prevalence of 45.4 %"

Descriptive statistics were performed with frequencies and proportions reported.
Two-tailed z-test was performed to compare differences in proportions. All meta-
analyses were performed using random effects models and results were pooled using
the maximum likelihood estimation. The arcsine transformation was used to estimate
the absolute proportion of Hispanics participating in each study. Study heterogeneity
was assessed using the Cochrane I* statistic. All statistical analyses were performed
using OpenMeta software. The statistical methods of this study were reviewed by Dr.
Sonali Paul.

Prespecified subgroup analyses explored differences in Hispanic trial participation
by specifically a diagnosis of NASH, mode of NAFLD diagnosis, and type of
therapeutic intervention. Further subgroup analyses examined the effect of study
design (RCT versus prospective cohort) on enrollment by ethnicity.
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RESULTS

The search strategy yielded 14406 citations using the relevant search terms, with 38
meeting eligibility criteria (Figure 1). Thirty-two studies (84%) were conducted in the
United States, 4 studies (11%) performed in Canada, and 2 studies (5%) were
multinational (Table 1). Twenty-six (68%) studies were randomized controlled trials
and 12 (32%) were prospective cohort or open label studies. When reported, median
age of enrolled subjects was 49 years old (range 41.5-58) with 56% female participants.
NAFLD was defined through biopsy findings in 79% (n = 30) of the studies. Of the
included articles, treatment modalities ranged from medications (1 = 28, 74%), lifestyle
interventions (n =5, 13%), bariatric surgery (n = 4, 11%) and phlebotomy (1 =1, 2%).

Reporting of racial data

Of the 38 identified trials, 25 (66%) included racial data with a total of 2531 total
enrolled patients. Twenty-one (84%) trials were conducted in the United States, 2 (8%)
trials were performed in Canada and 2 (8%) were multinational trials. The median age
of enrolled patients was 49.5 years (range 41-58). NAFLD was diagnosed by biopsy in
80% (n = 20) of the trials, with 20% (n = 5) diagnosed by imaging. Interventions
included medications (1 = 23, 92%) or bariatric surgery (n =2, 8%) (Table 1).

Enrollment of Hispanic patients

Among the 38 eligible trials, only 17 (44.7%) included information regarding patient
ethnicity. Of the 2983 patients enrolled in all eligible trials, a total of only 346 (11.6%)
Hispanic participants was reported. Among the 25 studies that included data on race,
14 included data on Hispanic participation. Of note, 3 studies that did not have racial
data did provide data on Hispanic participation (Table 1).

Among the 17 trials that reported Hispanic participation, there were 346 Hispanic
patients out of 1577 total enrolled patients with a participation rate of 21.9% compared
to 74.8% of Caucasian participants among those including data on Caucasian
participation. The 21.9% unadjusted pooled prevalence of Hispanic trial participants
was similar to the 22.8% unadjusted pooled NAFLD Hispanic prevalence (990/4332
total patients) in the recent systematic review by Rich et alt’! (P = 0.365).

A meta-analysis was then performed to estimate pooled prevalence while taking
heterogeneity of included studies into consideration. The pooled prevalence was
found to be 24.3% [95% confidence interval (CI) 16.6-32.0] with significant
heterogeneity (I = 94.6%) (Figure 2).

Further sub-group meta-analyses were performed in patients with biopsy proven
NASH and found Hispanic participation to be 24.7% (Table 2), considerably lower
than the 45.4% prevalence of NASH in the Hispanic population found in the recent
meta-analysis by Rich ef all. Caucasian and African American participation in studies
using NASH as inclusion criteria, was slightly lower than those of NAFLD studies
(67.3% vs 63.9% and 8.0% vs 2.7%, respectively).

To determine if rates of Hispanic enrollment changed over time, studies conducted
before and after 2015 were compared. The pooled prevalence of Hispanic patients in
studies from 2005-2014 was 15%, compared to 37% for studies from 2015-2019. Trends
in Hispanic study participation over time are displayed in Figure 3.

DISCUSSION

The purpose of this systematic review and meta-analysis was to characterize the
participation rate of Hispanic patients in clinical trials investigating therapies for
NAFLD. Despite the importance of genetics and race in the prevalence of NAFLD, our
results show that racial/ethnic demographic data are under-reported, with only 25 of
38 (66%) eligible clinical trials reporting race or ethnicity. Both the FDA and the
National Institutes of Health (NIH) have published recommendations on how to
report race and ethnicity data in clinical trials, however in practice these guidelines are
not strictly followed or enforcedl. Previous studies have demonstrated reporting of
race/ ethnicity to be similarly suboptimal in clinical trials across several specialties”*].
An analysis of clinical trial enrollment for several disease processes (spanning general
medicine, oncology, cardiovascular disease, and infectious diseases) from 2009, found
that 21% of studies failed to include racial or ethnic demographic datal”.

In this review, of the 38 trials that met eligibility criteria, 25 reported racial
information. Among these only 17 (68%) provided data on ethnicity (participation of
Hispanic patients). It is well established that the prevalence of NAFLD and NASH is
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Table 1 Summary of non-alcoholic fatty liver disease studies included in systematic review

NAFLD ) . q q
. How NAFLD defined . Total 0 Median Reporting Reporting % % % % %
Year Author Study design or . Intervention % Men . . . . . Unknown
NASH (ultrasound/biopsy) enrolled age (yr) of Race of ethnicity White Black Hispanic Asian Other
2005 Huang et al Uncontrolled, NASH Biopsy Dietary intervention/ 23 47.8 48 N Y 87% 0% 13% 0% 0% 0%
open-label trial counseling
2005 Clark et al Prospective NAFLD  Biopsy Roux-en-Y 16 50.0 43 Y N 88% NR NR NR NR 12%°
cohort
2006 Barker et al Retrospective =~ NASH Biopsy Roux-en-Y 19 10.5 49 N N NR NR NR NR NR NR
cohort
2006 Browningetal Prospective NAFLD  Imaging (MRI)* Statins 268 44.0 54 Y Y 38% 50% 10% 0% 2% 0%
cohort
2006 Belfort et al RCT NASH Biopsy Pioglitazone 47 44.7 51 NR NR NR NR NR NR
2007 Balas et al RCT NASH  Biopsy Pioglitazone 35 54.3 48 NR NR NR NR NR NR
2007 Lutchmanetal Uncontrolled, =~ NASH Biopsy Discontinuation of pioglitazone 13 54.0 415 84% 0% 8% 8% 0% 0%
open-label trial
2009 Loomba et al Uncontrolled, NASH Biopsy Metformin 26 50.0 44 Y Y 65% 0% 15% 19% 0% 0%
open-label trial
2010 Chalasanietal RCT NASH Biopsy Pioglitazone/ Vitamin E 247 40.0 46 Y Y NR NR 15% NR NR 85%"
2011 Foster et al RCT NAFLD CT Atorvastatin 80 71.0,77.5 59 Y Y 93% 2% 2% 2% 05% 0%
with
NAFLD
2011 Van Wagneret RCT NASH Biopsy Pentoxyfylline 30 433 50.5 Y Y 80% 0% 17% 3% 0% 0%
al
2011 Zeinet al RCT NASH Biopsy Pentoxyfylline 55 69.1 50 Y N 93% NR NR NR NR 7%’
2011 Torres et al RCT NASH  Biopsy Rosiglitazone/ metformin 108 50.4 49 Y Y 65% 4% 22% 4% 5%
2012 Leetal RCT NASH  MRI Colesevelam 50 46.0 47 Y Y 38 0% 28% 22 8 0%
2012 Zeinetal RCT NASH  Biopsy Pentoxyfylline 47 70.2 50 Y N 92% NR NR NR NR 8%
2012  Sullivan et al RCT NAFLD  Biopsy Exercise 18 27.8 48 N N NR NR NR NR NR NR
2012 Fealy et al RCT NAFLD  Imaging (MRI) Exercise 13 NR 58 N N NR NR NR NR NR NR
2013 Mudaliaretal ~ RCT NAFLD  Biopsy Obeticholic acid 64 51.6 52 Y Y! 42% 28% 25% 5% 0% 0%
2013 Beaton et al Uncontrolled, ~ NAFLD  Biopsy Phlebotomy 31 61.3 49 N N NR NR NR NR NR NR
open-label trial or NASH
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2014 Sanyal et al RCT NASH Biopsy EPA-E 243 39.1 48 Y N 91% 3% 0% 0% 6% 0%

2015 Dasarthy etal ~ RCT NASH Biopsy Omega 3 fatty acids 37 21.6 50 Y Y 92% 3% 5% 0% 0% 0%

2015 Argoetal RCT NASH Biopsy N-3 fish oil 34 38.2 46 Y N 97% NR NR NR NR 3%°

2015 Loomba et al RCT NASH Biopsy Ezetemibe 50 38.0 49 Y Y NR NR 34% NR NR 66%"

2015 Nelllschwander RCT NAFLD  Biopsy Obeticholic acid 283 33.9 51 Y Y 83% 2% 15% 6% 10% 0%

et a
2015 Vilar-Gomez et Prospective NASH Biopsy Bariatric surgery 293 41.0 48 Y N 98% NR NR NR NR 2%’
al cohort

2015 Glass et al Prospective NASH Biopsy Weight loss 45 28.9 46 N N NR NR NR NR NR NR
cohort

2016 Harrison et al RCT NASH Biopsy GTO020 (galectin 3 protein 31 54.8 54 N NR NR NR NR NR NR NR

inhibitor)

2016 Cusietal RCT NASH Biopsy Pioglitazone 101 70.3 51 Y Y 25% NR 67% NR 8% 0%

2016 Cuietal RCT NAFLD MRI Sitagliptin 84 41.7 5315 N Y 32% NR 36% NR NR NR

2016 Ratziu et al RCT NASH Biopsy Elafibranor (PPAR agonist) 274 55 52 Y N 89% NR NR NR NR NR

2017 Winn et al RCT NAFLD MRI Exercise 21 NR 46 N N NR NR NR NR NR NR

2017 Joy etal RCT NASH Biopsy Sitagliptin 12 417 56 Y N 92% NR NR NR NR 8.3%"°

2017 Loomba et al RCT NASH Biopsy Selonsertib (ASK1 inhibitor) 72 31 54.2 Y N 90% NR NR NR NR 10%"°

2017 Lawitz et al Prospective NAFLD MRI Acetyl-CoA carboxylase 20 55 45 Y N 100% 0% NR 0% 0% NR
cohort inhibitor (GS-0976)

2018 Shiffmanetal  RCT NAFLD  Biopsy or MRI Emricasan 38 63.2 NR Y N 89% NR NR NR NR 11%°

2018 Schwenger et al Prospective NAFLD  Biopsy Bariatric surgery 42 23.8 48 N N NR NR NR NR NR NR
cohort

2018 Chalasanietal RCT NAFLD MRI Leucine/metformin/sildenafil 70 443 46 Y Y 63% 42%  27% 2.9% 14%  29%

2019 Harrison et al Prospective NASH Biopsy FGF19 analog (NGM282) 43 20.9 50 N Y NR NR 76.7% NR NR 23.3*
cohort

1Race and ethnicity categorized together.

Definition of NAFLD included presence of steatosis on MRI.

3Patients were categorized as either white or non-white.

*Patients were categorized as either Hispanic or non-Hispanic. NAFLD: Non-alcoholic fatty liver disease; NASH: Non-alcoholic steatohepatitis; Y: Yes; N: No; MRI: Magnetic resonance imaging; NR: Not recorded; RCT: Randomized
control trial.

higher among Hispanic patients than among either non-Hispanic whites or other
minority groups, with a prevalence of 25%-40% and 25%, respectively” . Although

uisnidenge WIH | https://www.wjgnet.com 511 August 27,2020 | Volume12 | Issue8 |



Patel P et al. Racial disparities in NAFLD trials

Table 2 Proportion of trial patients with non-alcoholic steatohepatitis by race/ethnicity

NASH

Prevalence (%) 95%Cl
Hispanic 24.7 9.1-40.4
White persons 63.9 42.4-85.5
Black persons 2.7 0.5-4.9

NASH: Non-alcoholic steatohepatitis; CI: Confidence interval.

14406 articles found in
PubMed from January
2005-March 2019 using
search terms “non alcoholic
steatosis or non alcoholic
fatty liver disease.”

14012 articles excluded by reviewer 1, 2, 3
because studies were:

Non-English

Non-human

Participants were younger than 18

Retrospective

Non-relevant

No interventions

Non-north American

A

\J

394 eligible articles

394 cross-referenced by
reviewer 1 and 2.

356 articles excluded as
inclusion criteria not met

A

Y

38 eligible articles

Figure 1 Summary of review process of all PubMed articles using search terms.

JBaishideng®

Hispanic participation among trials that included information about Hispanic
enrollment (24.3%) was close to that of the United States Hispanic population
(18.3%)!"", it does not provide an accurate reflection of the racial and ethnic makeup of
the NAFLD population, which is closer to 30% Hispanic!'”l. There was also significant
discrepancy between Hispanic participation in NASH trials (24.7%) and the prevalence
of NASH (45.5%) reported in a recent meta-analysis®’l. It is not known whether the low
rate of Hispanic participation in these trials is due to lack of collection of ethnic
demographic data on behalf of the investigators, failure to report ethnicity by subjects,
or true under-enrollment.

Under-reporting of Hispanic trial participants could be in part due to heterogeneity
in self-reported ethnicity among Hispanic patients and diversity of their country of
origin and race!"”l. Health sciences typically follow the United States Census practice of
categorizing “Hispanic” as an ethnicity that is distinct from race. This practice can
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result in discordance between patients’ self-perceived race/ethnicity and their
associated categorization in health systems in addition simplification of a diverse,
heterogenous group, and inaccuracy in reporting!>'.

Heterogeneity of enrollment practices for the included trials is also likely
contributing significantly to Hispanic under-enrollment. Hispanic enrollment (among
those reporting any Hispanic participants) ranged from 4%-67%. The I? statistic of 94%
highlights the significant heterogeneity of Hispanic enrollment among studies
included in this meta-analysis. The finding that 10 of the 17 trials (59%) including data
on Hispanic enrollment were conducted in states that shared a border with Mexico!"”*!
highlights the opportunistic, rather than systematic, nature of trial recruitment and
enrollment. The generalizability of such clinical trials is significantly compromised
when they fail to include information about key demographics.

When comparing racial and ethnic enrollment between studies using NAFLD and
NASH as inclusion criteria, we found that Hispanic enrollment in NASH trials
increased relative to enrollment of Caucasian and African American participants.
These findings are consistent with those of prior studies demonstrating that Hispanic
NAFLD patients are more likely to progress to steatohepatitis than Caucasians or
African Americans®”l. However, given that 45% of Hispanic NAFLD patients
experience progression to steatohepatitis, compared to 32% and 20% of Caucasian and
African American NAFLD patients, respectively!’, Hispanics are likely even more
under-represented in studies of NASH relative to the disease burden in that
population. The observed proportion of African American NASH participants in our
study was particularly low (2.7%), but is likely a reflection of the low rate of African
American enrollment in included studies in general.

Acknowledging the importance of diverse trial participation to generalizability of
findings in the development of new therapies, the NIH has stipulated that all
sponsored clinical trials include women and minority patients since 1993/"\. Aside from
ethical issues related to equity and justice, racial differences in response to
pharmacologic therapy identified in diverse trials have been used to guide current
clinical practice™*.. Recent work suggesting differences in the underlying genetic
contributions to NAFLD in patients of different racial/ethnic backgrounds™ !
highlight the importance of diversity in clinical trial participation. Genetic variants on
PNPLA3, TM6SF2, and neurcan (NCAN) can increase the heritability of NAFLD by up
to 27% within families. A missense mutation of PNPLA3 has a strong association with
hepatic fat accumulation and with a higher susceptibility to develop more severe
histologic liver damage, irrespective of the degree of obesity or presence of
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diabetes!™ . This variant in PNPLA3 gene has been observed in highest frequency in
Hispanics!’l.

Despite the benefits of diversity in trial enrollment, minority patients have
historically been underrepresented in clinical trials. Barriers to minority participation
in clinical trials include mistrust of providers/research, reduced access to healthcare,
financial and time constraints, lack of education about clinical trials, and cultural or
language differences impairing communication with trial recruiters or providers™!.
Hispanic patients, in particular, have been underrepresented in clinical trials for
multiple conditions. In a 2004 analysis of colorectal, lung and prostate cancer studies,
Murthy et al™ found that Hispanic patients only constituted 3.1% trial participants.
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Compared to African American patients, Hispanic patients are less likely to be aware
of or recruited to participate in clinical research ). Although lack of access to
healthcare resources and lower socioeconomic status are shared among multiple
minority groups, language barriers create a burden for Hispanic patients in particular.
Interventions such as provision of Spanish-speaking recruitment materials or
personnel have been shown to improve enrollment of Hispanic patients in clinical
trials***1 and serve as potential targets for increasing diversity of study populations
for NAFLD. In spite of these historic barriers to Hispanic participation in clinical trials,
a trend toward increasing Hispanic enrollment over time was observed in our study,
with Hispanic enrollment in studies conducted after 2015 nearly triple that of studies
from 2005-2014. While these results are encouraging, future efforts are needed to
standardize reporting of race/ethnicity in clinical trials and encourage diverse,
representative enrollment.

A major limitation of this study is the low rate of reporting demographic data on
Hispanic participation among the trials analyzed. Although many trials did not
include any racial/ethnic demographic data, the rate of inclusion of data on Hispanic
participation was particularly poor (44% of eligible trials). From the information
available, it is not known if these trials did not actually recruit any Hispanic
participants or if they simply failed to collect or report data on their inclusion.

In conclusion, North American clinical trials of NAFLD from 2015-2019 did not
consistently include data on Hispanic participation. Among trials that did include
racial/ethnic demographic data, Hispanic patients may be underrepresented relative
to the burden of NAFLD and NASH among this population. Future efforts aimed at
improving or standardizing reporting of race in clinical trials and at increasing
enrollment of diverse and representative study populations are needed to address this
disparity.

ARTICLE HIGHLIGHTS

Research background

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver
disease in the United States and has a heterogeneous distribution across racial and
ethnic groups, with a disproportionate burden among Hispanics. Although it remains
unclear why Hispanics are at a higher risk of developing NAFLD and nonalcoholic
steatohepatitis (NASH), there is likely an interplay of multifactorial causes including
genetics, culture, socioeconomic status and environment. Despite this high burden of
disease, there are currently no approved therapies for the treatment of NAFLD.
Several promising therapies are currently being investigated in clinical trials but it is
unknown if Hispanics are appropriately represented in these clinical trials.

Research motivation

Identifying possible racial disparities is the first step in improving targeted
interventions for patient subgroups. The purpose of this systematic review and meta-
analysis was to characterize the participation rate of different races and ethnicities in
clinical trials investigating therapies for NAFLD.

Research objectives

The aim of this study was to evaluate the enrollment of Hispanics in NAFLD trials
conducted in the United States and Canada. We hypothesized that the expected rate of
Hispanics in NAFLD therapy trials should be proportionate to the burden of disease
among Hispanics within the NAFLD population.

Research methods

The literature search was performed using the PubMed (US National Institutes of
Health, Bethesda, MD, United States) database from January 1, 2005 to March 31, 2019
using the following search terms: Nonalcoholic fatty liver disease, nonalcoholic
steatohepatitis, and fatty liver. Randomized controlled trials (RCTs) or prospective
cohort studies conducted in the United States and Canada with human subjects aged
18 years or older were included. Descriptive statistics were performed with
frequencies and proportions reported. Two-tailed z-test was performed to compare
differences in proportions. All meta-analyses were performed using random effects
models and results were pooled using the maximum likelihood estimation.
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Research results

Of the 38 trials that met eligibility criteria, twenty-five reported racial information.
Among these only 17 (68%) provided data on ethnicity (participation of Hispanic
patients). Among the 2983 patients enrolled in all eligible trials, a total of only 346
(11.6%) Hispanic participants was reported. Among the 17 trials that reported
Hispanic participation, there were 346 Hispanic patients out of 1577 total enrolled
patients with a participation rate of 21.9% compared to 74.8% of Caucasian
participants among those including data on Caucasian participation. A meta-analysis
was then performed to estimate pooled prevalence while taking heterogeneity of
included studies into consideration. The pooled prevalence was found to be 24.3%
(95%CI: 16.6-32.0) with significant heterogeneity (I’ = 94.6%). To determine if rates of
Hispanic enrollment changed over time, studies conducted before and after 2015 were
compared. The pooled prevalence of Hispanic patients in studies from 2005-2014 was
15%, compared to 37% for studies from 2015-2019.

Research conclusions

North American clinical trials of NAFLD from 2015-2019 did not consistently include
data on Hispanic participation. Among trials that did include racial/ethnic
demographic data, Hispanic patients may be underrepresented relative to the burden
of NAFLD and NASH among this population.

Research perspectives

Future efforts aimed at improving or standardizing reporting of race in clinical trials
and at increasing enrollment of diverse and representative study populations are
needed to address this disparity. It is not known whether the low rate of Hispanic
participation in these trials is due to lack of collection of ethnic demographic data on
behalf of the investigators, failure to report ethnicity by subjects, or true under-
enrollment. Despite the benefits of diversity in trial enrollment, minority patients have
historically been underrepresented in clinical trials. Barriers to minority participation
in clinical trials include mistrust of providers/research, reduced access to healthcare,
financial and time constraints, lack of education about clinical trials, and cultural or
language differences impairing communication with trial recruiters or providers.
Interventions such as provision of Spanish-speaking recruitment materials or
personnel have been shown to improve enrollment of Hispanic patients in clinical
trials and serve as potential targets for increasing diversity of study populations for
NAFLD.
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