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Nearly 4.5 million adults live with chronic liver disease and cirrhosis in the United 

States alone and its incidence is rising.1 In 2019, age-adjusted cirrhosis-related mortality 

was highest among US adults of American-Indian/Alaska-Native (AI/AN) and Hispanic 

backgrounds and represented the 4th and 7th leading causes of death in these populations.2 

There is a clear need to ensure that novel interventions for cirrhosis are studied in patients 

with the highest disease burden; however, minorities are often underrepresented in clinical 

trials.3 Given these trends, we aimed to examine the rates of reporting of sex, race, and 

ethnicity of participants in high-impact randomized clinical trials (RCTs) of adults with 

cirrhosis.

We conducted a systematic review of RCTs involving adults (≥ 18 years) with cirrhosis 

published in 12 leading medicine and gastroenterology journals from 2000 to 2021, 

consistent with prior work.4 Journals were considered high impact if they reported an impact 

factor of at least 10 in 2022. The general medicine journals were New England Journal 
of Medicine, Journal of the American Medical Association, Lancet, and British Medical 
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Journal. The gastroenterology journals were Gastroenterology, Journal of Hepatology, 

Gut, Hepatology, Lancet Gastroenterology and Hepatology, Clinical Gastroenterology 
and Hepatology, Alimentary Pharmacology & Therapeutics, and American Journal of 
Gastroenterology.

We collected data on sex, race (reported as White, Black, Asian, AI/AN, or Native-

Hawaiian/Pacific-Islander), and ethnicity (reported as Hispanic or Latino). We compared the 

reported findings with the expected prevalence of cirrhosis for the respective populations.5 

We examined differences in enrollment by sex, race, and ethnicity between US-only and 

international trials. Full methods are reported in the Supplementary Methods.

The search revealed 503 trials. Studies not exclusively investigating patients with cirrhosis 

(n = 105) were excluded, as were studies focusing on patients with hepatocellular carcinoma 

(n = 9), nonrandomized trials (n = 61), pre–phase 3 studies (n = 75), trials with clinically 

unapplicable end points (n = 37), and post hoc studies (n = 83) (Figure 1). In total, 133 

RCTs (n = 20,870 participants) were selected for further abstraction and analysis. Most 

studies were drug trials (n = 89; 66.9%), followed by device (n = 38; 28.6%) and behavioral 

intervention (n = 6; 4.5%) trials. In total, there were 15 US RCTs and 118 international 

RCTs (Supplementary Table 1).

All 15 US trials reported sex of participants, with women comprising 33% (n = 1098) of 

study participants. Based on published US demographic data, female trial enrollment was 

greater than the gender composition of cirrhosis cases in the US (33% vs 27%; P < .001).5 

In total, 8 out of the 15 (53%) US trials reported data on the race and/or ethnicity of trial 

participants (Table 1). In these trials, study participants (n = 2449) were characterized as 

follows: White (n = 2073; 84.6%), Black (n = 179; 7.3%), Asian (n = 27; 1.1%), Hispanic 

or Latino (n = 165; 6.7%), or other (n = 57; 2.3%), with only 3 US trials explicitly 

reporting the inclusion of AI/AN or Native-Hawaiian/Pacific-Islander participants (n = 15; 

0.6%). The trial by Pearlman et al6 accounted for 22% of all Black study participants (n = 

39). After accounting for study weights, the weighted average of Black participation was 

7.1%. Compared with the expected prevalence from national health data, Black (29% of 

cirrhosis cases in the United States vs 7% in RCTs; P < .001) and Hispanic or Latino 

(34% of cirrhosis cases in the United States vs 7% in RCTs; P < .001) participants were 

underrepresented in the US RCTs.5

There was a significantly higher frequency of reporting race and ethnicity in US trials (8/15; 

53%) compared with international trials (4/118; 3.4%) (P < .001). All studies with exception 

of 1 international study reported participant sex.

This systematic review highlights several important findings. Racial and ethnic minorities, 

particularly those from AI/AN backgrounds, are underrepresented in high-impact US 

cirrhosis clinical trials. We also highlight the ongoing paucity of reported racial and ethnic 

demographic data among published cirrhosis clinical trials both in the United States and 

internationally. These findings limit the generalizability of treatment strategies for chronic 

liver diseases that are more prevalent in minority communities. Moreover, exclusion of 
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minority patients hinders the ability to improve entrenched differences in liver health 

outcomes among racial and ethnic groups in the United States and internationally.

In the United States, AI/AN individuals have experienced disproportionately high mortality 

rates from complications of cirrhosis, thus greater efforts must be taken to ensure these 

individuals are adequately represented in clinical trials. Contributors to lower enrollment 

of AI/AN individuals in clinical trials include higher rates of rural living, lower access to 

treatment centers that are participating as clinical investigation sites, and smaller population 

size.7 Virtual technology, such as the Project ECHO model, can democratize access to 

hepatology experts for clinical care and future research opportunities.8

Barriers to clinical trial enrollment of racial and ethnic minority patients with cirrhosis 

should be systematically investigated to improve representation. Investigators should not 

assume unwillingness of underrepresented individuals to participate in clinical trials based 

on historical precedent alone. Study participation may be enhanced by promoting the 

efforts of Native American Research Centers for Health to support research interests 

selected and prioritized by the AI/AN communities.9 Community-based outreach efforts 

may also increase the willingness of minority populations to participate in research.10 

Furthermore, governing scientific bodies should make securing funding for potentially high-

impact trials contingent on investigators completing follow-up results and providing relevant 

demographic information.

The study has several limitations. Accurate US population-based estimates of cirrhosis 

among Asian, AI/AN, or Native-Hawaiian/Pacific-Islander groups are lacking.11 The trial 

by Pearlman et al6 investigating hepatitis C cirrhosis accounted for more than 20% of 

all Black participants in the studies included in this review. The underrepresentation of 

Black individuals in cirrhosis clinical trials may worsen as the burden of hepatitis C 

decreases in the direct-acting antiviral era. International trials rarely provided racial or ethnic 

demographic information, which may be related to the homogeneity of included countries. 

We did not perform a systematic review of ClinicalTrials.gov because we sought to focus on 

studies published in journals with the highest chance of producing practice change within 

the field.

Our findings highlight the underrepresentation of racial and ethnic minorities in high-impact 

cirrhosis clinical trials. These barriers may be overcome by requiring full reporting of 

demographic data and embracing innovative strategies to improve inclusion in future 

investigations.
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Abbreviations used in this paper:

AI/AN American-Indian/Alaska-Native

RCT randomized clinical trials
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Figure 1. 
Flow diagram of study selection.
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