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Background: While metabolic dysfunction-associated steatotic liver disease

(MASLD) has become increasingly prevalent worldwide, multi-ethnic

differences within a shared geography and lifestyle, have not been fully

examined. What remains poorly characterized are the clinical outcomes for

ethnic minorities in the U.S., particularly Asians and Native Hawaiian and Pacific

Islanders (NHPI), compared with White people/persons/person.

Methods: Adults (aged ≥18 years) diagnosed with MASLD between January 2008

and December 2018 were identified in the TriNetX national database using the

ICD-10 codes and followed outcomes through August 2025. Propensity score

matching was conducted to compare Asians and NHPI with White people/

persons/person with MASLD, adjusting for age, gender, body mass index,

hypertension, type 2 diabetes, hyperlipidemia, and smoking status. Hazard

ratios (HR) with 95% confidence intervals were estimated for the major

outcomes: all-cause mortality, cirrhosis, and hepatocellular carcinoma (HCC).

The effects of extrahepatic diseases related to metabolic diseases, such as

myocardial infarction (MI), heart failure (HF), chronic kidney disease (CKD), and

non-HCC cancer, were examined in the analyses.

Results: A total of 188,328 White, 14,475 Asian, and 2,390 NHPI patients living in

the U.S. (United States of America) with MASLD were identified with a median

follow-up of over 8 years. After propensity score matching, Asian and NHPI

demonstrated significantly lower rates of cirrhosis than White people/persons/

person. In Asians, the risk of HCC increased with longer follow-up period, and

with ≥5 years of follow-up, HCC risk significantly exceeded that of White people/

persons/person. Asians had lower rates of CKD, MI, HF, and non-HCC cancers

than White people/persons/person. NHPI had a significantly lower rate of non-

HCC cancers but a higher risk of CKD compared with White people/persons/

person. All-cause mortality was lower among Asians, but not in NHPI, compared

with White people/persons/person.
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Conclusions: In a large, multiethnic U.S. cohort of MASLD, Asians and NHPI

showed distinct outcome profiles. Ethnicity-tailored MASLD management

strategies should be further explored.
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Asian, clinical outcome, ethnic disparity, metabolic dysfunction-associated steatotic
liver disease, mortality, Native Hawaiian and Pacific Islanders
1 Introduction

Metabolic dysfunction-associated steatotic liver disease

(MASLD), the updated classification that includes patients

formerly diagnosed with non-alcoholic fatty liver disease

(NAFLD), currently affects over 30% of the general population

worldwide (1, 2). In MASLD, persistent hepatic inflammation

promotes oxidative stress and fibrogenesis, contributing not only

to major adverse liver outcomes such as cirrhosis and hepatocellular

carcinoma (HCC) (3) but also to extrahepatic events, including

cardiovascular disease, chronic kidney disease (CKD), and

extrahepatic cancers, which together contribute substantially to

mortality (4–7). As the incidence of MASLD continues to rise in

parallel with the global epidemics of obesity and type 2 diabetes, two

principal drivers of MASLD (2), identifying populations at greatest

risk for these complications has become a public health priority (8).

As the progression of MASLD is closely related to lifestyle,

environmental, and genetic factors, the disease burden is unevenly

distributed across ethnic groups (9, 10). In the United States (U.S.),

Hispanics have the highest prevalence of MASLD and metabolic

dysfunction-associated steatohepatitis (MASH), driven in part by a

higher population frequency of the PNPLA3 I148M variant, while

African Americans have lower rates compared to White people/

persons/person (11) (12). By contrast, Asian and other ethnic

minorities, which collectively comprise approximately 10% of the

U.S. population, have not been as well studied across the U.S.

despite a substantial MASLD burden in these populations (13, 14).

In particular, evidence regarding MASLD among Native Hawaiian

and Pacific Islanders (NHPIs), a group with high rates of obesity

and type 2 diabetes, is scarce, because national datasets often

aggregate NHPIs with Asians or exclude them entirely (14–16).

As lifestyle and environmental factors are strongly shaped by

culture and geography, clarifying the magnitude and nature of

ethnic disparities in these underrepresented populations living in

the U.S. and sharing a common Western lifestyle is essential to

inform screening strategies, clinical interventions, and the design of

future clinical trials in MASLD.

In this study, we aimed to characterize MASLD and evaluate

clinical outcomes among ethnic minorities in the U.S., focusing on

Asians and NHPIs compared with White people/persons/person,

with particular attention to cirrhosis, HCC, and all-cause mortality.
02
In secondary analyses, we also examined extrahepatic

complications, including cardiovascular and renal events, and

extrahepatic malignancies.
2 Materials and methods

We conducted a retrospective cohort study using the TriNetX

US Network to investigate ethnic variation in MASLD as reflected

in clinical outcomes, including mortality, cirrhosis, and HCC. The

TriNetX US network integrates de-identified data from over 130

million patients across more than 70 healthcare organizations

(HCOs) throughout the U.S. All data used in this analysis were

de-identified in compliance with the Health Insurance Portability

and Accountability Act (HIPAA) Privacy Rule, with only aggregate

counts and statistical summaries accessible for analysis. Analysis

was completed on August 29, 2025.
2.1 Study participants and cohorts

2.1.1 Data source and patient identification
This study utilized the TriNetX US Network, which integrates

de-identified data and comprised 131,882,080 electronic medical

records (EMRs) at the time of data extraction. Patient identification

within the TriNetX database was based on the presence of

corresponding International Classification of Diseases, Tenth

Revision (ICD-10) codes in their electronic health records

(EHRs). Adult patients (aged ≥18 years) newly diagnosed with

MASLD between January 2008 and December 2018 were identified.

We extracted clinical data for patients meeting the criteria for

MASLD, defined as having an ICD-10 code for K76.0 (Fatty

[change of] liver, not elsewhere classified) or K75.81

(Nonalcoholic steatohepatitis) along with at least one of the

following metabolic risk factors: Body Mass Index (BMI) ≥25 kg/

m2, hypertension, type 2 diabetes, or hyperlipidemia. For Asian

patients, the BMI threshold for diagnosis was adjusted to ≥23 kg/m2

to account for the lower average BMI observed in Asian populations

with MASLD (17). Because our study period predates the

introduction of the MASLD nomenclature, we identified cases

using Non-Alcoholic Fatty Liver Disease (NAFLD)-related ICD-
frontiersin.org
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10 codes (K76.0 and K75.81) in combination with metabolic risk

factors (18). Given the strong concordance between the previously

utilized criteria for NAFLD and the current diagnostic criteria for

MASLD (19), we retrospectively harmonized these diagnoses to

MASLD and use MASLD terminology throughout this manuscript.

Self-reported patient ethnicity information was obtained directly

from the TriNetX database.

2.1.2 Exclusion criteria
Patients with co-existing hepatitis B or C, alcohol-related liver

disease, or other chronic liver diseases (autoimmune hepatitis,

hemochromatosis, alpha 1 anti-trypsin deficiency, Wilson’s disease)

were excluded. Patients who developed any outcome before the index

date, defined as the date of MASLD diagnosis, were also excluded from

outcome analyses. To mitigate detection bias for clinical outcomes

(excluding all-cause mortality analysis), we included only patients with

a minimum follow-up period of one year following the MASLD

diagnosis. All patients meeting the inclusion criteria were included in

the all-cause mortality analysis, regardless of the length of follow-up, as

mortality events are comprehensively captured in the source EHRs. For

ethnicity, Hispanics were excluded fromWhite people/persons/person.

Detailed selection and exclusion criteria are outlined in Supplementary

Tables 1 and 2.
2.2 Outcome measures

The major outcomes for MASLD included cirrhosis, HCC, and

all-cause mortality. All-cause mortality was precisely defined by the

presence of the term “deceased” in the EMR or the assignment of

ICD-10 code R99. Secondary outcomes included specific

cardiovascular events (myocardial infarction, heart failure), renal

outcomes (CKD stage ≥3), and a panel of non-HCC malignancies,

specifically: colon, rectosigmoid, rectum, prostate, uterus, breast,
Frontiers in Endocrinology 03
lung, stomach, and melanoma cancers. Follow-up for outcomes

analysis concluded in September 2025 (Figure 1A). ICD-10 codes

were utilized for defining clinical outcomes delineated in

Supplementary Table 3.
2.3 Statistical analysis

2.3.1 Baseline characteristics and comparisons
Baseline characteristics of the cohort were summarized using

means and standard deviations for continuous variables and

percentages for categorical variables. We compared baseline

characteristics, including age, BMI, type 2 diabetes, hypertension,

hyperlipidemia, and smoking history, across different ethnic groups.

Student’s t-test was used for continuous variables, and the Chi-

squared test was used for categorical variables, as appropriate. Two-

sided p-values were calculated, and a significance level of a<0.05
was considered statistically significant.

2.3.2 Propensity score matching
A 1:1 propensity score matching (PSM) analysis was conducted

to balance baseline covariates and assess clinical outcomes.

Matching factors included age, gender, BMI, hypertension, type 2

diabetes, hyperlipidemia, and smoking status. To accurately capture

tobacco use for PSM, both nicotine dependence (ICD-10 F17) and

tobacco use (ICD-10 Z72.0) codes were utilized. For all-cause

mortality analysis, we additionally adjusted for baseline statin

and/or aspirin use at the MASLD diagnosis, given prior evidence

associating their use with mortality (20, 21) (Supplementary

Table 4). Propensity scores were estimated using logistic

regression, implemented via the LogisticRegression function from

the scikit-learn package in Python. Matching was performed using

nearest-neighbor algorithms with a caliper width of 0.1 on the

pooled standardized differences of the propensity scores.
FIGURE 1

Study overview (A) A timeline illustrating the study period from participant inclusion to the end of data collection. (B) Study flow diagram.
Abbreviations: MASLD, metabolic dysfunction–associated steatotic liver disease; NHPI, Native Hawaiian/Pacific Islander; PSM, propensity score
matching.
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2.3.3 Outcome analysis
For non-mortality outcomes (cirrhosis, HCC, secondary outcomes),

we fit Cox proportional-hazards models and reported the Hazard Ratio

(HR) with 95% confidence intervals (CIs) to quantify differences by

ethnicity. White people/persons/person were used as the reference

group for comparisons with Asians and NHPI. In prespecified sub-

analyses, we repeated the models in cohorts restricted to patients with at

least 3 and 5 years of follow-up period to assess time-dependent effects

since the MASLD diagnosis. The proportional hazards assumption was

evaluated using the test based on scaled Schoenfeld residuals

implemented in the TriNetX analytics platform, and no major

violations of the proportional hazards assumption were detected for

the ethnicity covariates in the primary Cox models. Survival analysis for

all-cause mortality was performed using the Kaplan-Meier method. The

inter-group difference was analyzed with a log-rank test. All statistical

analyses were conducted on the TriNetX Live research platform

(TriNetX LLC, Cambridge, MA, USA).
3 Results

3.1 Demographic characteristics

A total of 188,328 White, 14,475 Asian, and 2,390 NHPI

patients with MASLD were identified with a median follow-up of

8.4 years, 8.1 years, and 8.5 years, respectively. After 1:1 propensity

score matching, 14,475 Asian and 2,390 NHPI were matched to an

equal number of White people/persons/person. (Figure 1B) Among

the major significant differences found in the baseline cohort,

Asians had the lowest mean BMI (29.0) (Table 1A), while NHPIs

had the youngest mean age of diagnosis of MASLD (49.8 years),

highest mean BMI (36.9), and highest rates of type 2 diabetes

(38.3%), hypertension (59.6%), and nicotine dependence (15.8%)

(Table 1B). The demographic characteristics of mortality and sub-

analyses were described in Supplementary Tables 5-7.
3.2 Clinical outcomes

Major liver outcomes - Both Asian and NHPI demonstrated

significantly lower risks of cirrhosis compared with White people/

persons/person (Asians: HR 0.63, 95% CI 0.56-0.72; NHPI: HR

0.72, 95% CI 0.53-0.93). By contrast, the risk of HCC did not differ

significantly (Asians: HR 1.05, 95% CI 0.80-1.36; NHPI: HR 1.90,

95% CI 0.81-4.44) (Figure 2). However, in the sub-analysis

restricted to patients with ≥5 years of follow-up, Asians showed a

significantly higher rate of HCC compared with White people/

persons/person (Supplementary Figure 1). Of note, the risk of HCC

increased in both Asian and NHPI in a time-dependent fashion:

Asians with ≥3 years follow-up: HR 1.16, 95% CI 0.87-1.53; Asians

with ≥5 years follow-up: HR 1.39, 95% CI 1.01-1.89; NHPI with ≥3

years follow-up: HR 1.68 95% CI 0.74-3.81; NHPI with ≥5 years

follow-up: HR 2.54, 95% CI 0.99-6.56).

Extrahepatic outcomes - Compared to White people/persons/

person, Asians had lower risks of CKD (HR 0.81, 95% CI 0.75-0.87),
Frontiers in Endocrinology 04
MI (HR 0.58, 95% CI 0.52-0.65), HF (HR 0.57, 95% CI 0.52-0.62),

and cancers other than HCC (HR 0.56, 95% CI 0.51-0.60). Among

NHPI, the risk of cancers other than HCC was lower than in White

people/persons/person (HR 0.67, 95% CI 0.54-0.83), whereas the

risk of CKD was higher (HR 1.31, 95% CI 1.10-1.55) (Figure 2).
3.3 All-cause mortality

Kaplan-Meier curves for all-cause mortality are shown in

Figure 3. The median follow-up of White, Asian, and NHPI was

7.9 years, 7.5 years, and 8.1 years, respectively. Asian patients with

MASLD showed a significantly lower risk for all-cause mortality

than White patients (HR 0.50, 95% CI 0.46–0.54). In contrast,

NHPI patients did not differ significantly compared with White

people/persons/person (HR 0.91, 95% CI 0.76–1.08).
4 Discussion

Ethnic differences in baseline characteristics in MASLD carry

practical implications for healthcare. In our study, Asians with

MASLD showed the lowest BMI compared to White people/

persons/person and NHPI, consistent with previous reports (14,

22). Based on anthropometric studies, the definition of lean in

Asians consists of a lower threshold BMI than non-Asians, where

lean is defined as lower than 23 kg/m2, overweight as BMI of 23.0-

27.5 kg/m2, while in non-Asians lean is defined as BMI less than 25

kg/m2 and overweight is defined as BMI of 25-29.9 kg/m2 (17). A

meta-analysis using a global population showed approximately 40%

of MASLD patients were categorized as non-obese and 20% as lean

(17). In that study, lean and non-obese groups developed hepatic

and extrahepatic comorbidities overall, regardless of lower BMI. In

addition to BMI, body fat composition is also known to differ

among races. Lim et al. reported Asian-American women with

hyperlipidemia had greater abdominal and visceral fat compared to

White women with similar BMIs (23). The ethnic differences in fat

distribution and BMI have important implications in the context of

evaluating and treating patients for MASLD. Our study showed that

the risks of applying a BMI threshold for obesity in White people/

persons/person to Asians could result in missing Asians

with MASLD.

With regards to the major outcomes of all-cause mortality and

cirrhosis being significantly lower in Asians than in White people/

persons/person with MASLD, it is possible that the lower mean

BMI in Asians may be an important factor. Further studies will be

needed to determine if the differential types of fatty deposition in

White people/persons/person and Asians can influence the

outcomes of MASLD. NHPI had significantly lower rates of

cirrhosis than White people/persons/person but had significantly

higher average BMIs.

NHPIs had the youngest age of diagnosis of MASLD with the

highest number of metabolic factors, including BMI, type 2

diabetes, hypertension, and tobacco smoking. A large population-

based cohort in the U.S. showed that NHPIs have the highest
frontiersin.org
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TABLE 1 Baseline characteristics of patients with MASLD before and after propensity-score matching.

(A) White versus Asian with MASLD

Covariate
Pre-propensity score matching p-

value

Post-propensity score matching p-
valueWhite Asian White Asian

Sample size 188,328 14,475 14,475 14,475

Age at index event - mean ± SD
(years)

54.6 ± 13.5 53.8 ± 13.8 <0.001 53.8 ± 13.9 53.8 ± 13.8 0.900

Sex (%)

Female 56.2 55.3 0.032 55.2 55.3 0.934

Male 43.8 44.7 0.029 44.8 44.7 0.962

Type 2 Diabetes Mellitus 54,545 (29.0%) 4,509 (31.2 %) < 0.001 4,541 (31.4 %) 4,506 (31.2 %) 0.685

Hyperlipidemia 73,599 (39.1 %) 6,085 (42.0 %) < 0.001 6,185 (42.7 %) 6,085 (42.0 %) 0.234

Hypertension 98,501 (52.3 %) 7,474 (51.6 %) 0.12 7,586 (52.4%) 7,474 (51.6 %) 0.188

BMI - mean ± SD (kg/m^2) 34.9 ± 7.6 29.0 ± 5.4 < 0.001 29.6 ± 5.8 29.0 ± 5.4 <0.001

BMI group (%)

< 25 kg/m^2 9.3 19.6 < 0.001 18.6 19.6 0.030

25–30 kg/m^2 27.1 33.1 < 0.001 34.4 33.1 0.025

30–40 kg/m^2 46.7 22.5 < 0.001 22.7 22.5 0.683

40–50 kg/m^2 18.2 2.9 < 0.001 2.9 3.0 0.703

50 < kg/m^2 5.1 0.7 < 0.001 0.6 0.7 0.185

Nicotine dependence 21,020 (11.2%) 802 (5.5 %) < 0.001 762 (5.3 %) 802 (5.5 %) 0.298

Tobacco use 4,908 (2.6 %) 163 (1.1 %) < 0.001 106 (0.7 %) 163 (1.1 %) <0.001

(B) White versus NHPI with MASLD

Covariate
Pre-propensity score matching p-

value

Post-propensity score matching p-
valueWhite NHPI White NHPI

Sample size 188,328 2,390 2,390 2,390

Age at index event - mean ± SD
(years)

54.6 ± 13.5 49.8 ± 13.5 < 0.001 49.8 ± 13.5 49.8 ± 13.5 0.914

Sex (%)

Female 56.2 59.9 < 0.001 60.1 59.9 0.906

Male 43.8 40.1 < 0.001 39.9 40.1 0.906

Type 2 Diabetes Mellitus 54,545 (29.0%) 916 (38.3 %) < 0.001 905 (37.9%) 916 (38.3 %) 0.743

Hyperlipidemia 73,599 (39.1 %) 1,052 (44.0 %) < 0.001 1,069 (44.7 %) 1,052 (44.0 %) 0.621

Hypertension 98,501 (52.3 %) 1,424 (59.6 %) < 0.001 1,433 (60.0 %) 1,424 (59.6 %) 0.791

BMI - mean ± SD (kg/m^2) 34.9 ± 7.6 36.9 ± 8.8 < 0.001 36.8 ± 8.7 36.9 ± 8.8 0.748

BMI group (%)

< 25 kg/m^2 9.3 5.4 < 0.001 5.5 5.4 0.799

25–30 kg/m^2 27.1 14.5 < 0.001 14.4 14.5 0.967

30–40 kg/m^2 46.7 30.3 < 0.001 30 30.3 0.85

40–50 kg/m^2 18.2 17.2 0.235 16.6 17.2 0.537

50 < kg/m^2 5.1 6.3 0.007 6.1 6.3 0.764

(Continued)
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prevalence of obesity and type 2 diabetes in the general population

(24). Interestingly, NHPI with MASLD were significantly younger

compared with Asians and White people/persons/person, implying

that earlier screening and clinical intervention for MASLD may be

important for preventing complications in NHPI.

Our study showed Asians demonstrated a significantly lower risk

of cirrhosis compared to White people/persons/person after

propensity score matching. Lower progression risk of MASLD to

cirrhosis in Asians is consistent with the previous longitudinal study

using a large MASLD cohort in the U.S (6). The study included more

than two thousand Asian-Americans who had a significantly lower

risk of the 5-year incidence of cirrhosis after multivariable

adjustment. On the other hand, Mohanty et al. conducted a single-

center study using histology-confirmed MASLD comparing different

races and found that Asians had higher grades of hepatocyte

ballooning than White people/persons/person, but the association

with clinical outcomes was not assessed (25). While ballooning

hepatocyte degeneration is one of the key histologic features of

MASH associated with liver-related outcomes in general, further

studies to investigate the association between histology and clinical
Frontiers in Endocrinology 06
outcomes among different ethnic groups are needed (26). Likewise,

NHPI with MASLD had a lower risk of developing cirrhosis than

White people/persons/person in our study. It is important to note

that many Native Hawaiians in the U.S. have Asian ancestry (27). No

direct comparisons of cirrhosis-risk between NHPI and White

people/persons/person with MASLD are available, as current

studies aggregated Asian and NHPI. A possible explanation for a

lower risk of cirrhosis in Asians is the different genetic susceptibility

to MASLD progression among ethnic groups. Wang et al. found that

NHPI had a lower rate of the PNPLA3 allele compared with

Hispanics and White people/persons/person, which is known to

influence disease susceptibility and progression of liver disease in

MASLD (28). Genetic alterations in the ALDH2 gene that are very

common in East-Asians have been associated with worse outcomes in

MASLD in those who consume ethanol regularly (29). In addition,

many Native Hawaiians share Asian ancestry, which may influence

their clinical course similarly to Asians (27). Even though our study

was performed in the U.S., we cannot discount environmental factors

unique to NHPI communities, such as diet composition and patterns

of physical activity, that could modulate liver disease outcomes.
TABLE 1 Continued

(B) White versus NHPI with MASLD

Covariate
Pre-propensity score matching

p-
value

Post-propensity score matching
p-
valueWhite NHPI White NHPI

BMI group (%)

Nicotine dependence 21,020 (11.2 %) 378 (15.8 %) < 0.001 352 (14.7 %) 378 (15.8 %) 0.296

Tobacco use 4,908 (2.6 %) 100 (4.2 %) < 0.001 82 (3.4 %) 100 (4.2 %) 0.174
fron
(A) White versus Asian patients; (B) White versus NHPI patients. MASLD, metabolic dysfunction–associated steatotic liver disease; NHPI, Native Hawaiian/Pacific Islander.
FIGURE 2

Hazard ratios and 95% confidence intervals (CI) for clinical outcomes during the follow-up period since the MASLD diagnosis. See also
Supplementary Figure 1 for time-dependent hazard ratios. Asian and NHPI were compared with White after propensity score matching using age,
gender, BMI, hypertension, diabetes, hyperlipidemia, and smoking status. Error bars represent 95% CI. MASLD, metabolic dysfunction–associated
steatotic liver disease; HCC, hepatocellular carcinoma; MI, myocardial infarction; HF, heart failure; CKD, chronic kidney disease; NHPI, Native
Hawaiian/Pacific Islander.
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Of note, in our sub-analyses stratified by minimum follow-up

duration, Asians demonstrated a higher risk of developing HCC

compared with White people/persons/person in a time-dependent

manner, reaching statistical significance only among those with ≥

5 years of follow-up, despite the lower risk of cirrhosis in Asians

than White people/persons/person. NHPI showed a similar trend.

One plausible explanation is chronic hepatitis B, which could not

be excluded by serological tests alone. Chan et al. showed that

positive hepatitis B core (HBc) antibody in those with prior

exposure to HBV, not current infection, was associated with

HCC in MASLD in a multicenter Asian study (30). HBc

antibody positivity due to maternal-fetal HBV transmission is

still more common in recent Asian immigrants and Pacific

Islanders living in the U.S. and is an established HCC risk factor

in steatotic liver disease (31, 32). Previous studies have shown that

HCC in Asians may arise in patients with chronic HBV-induced

hepatitis and prior to the development of cirrhosis (33). Data from

a multicenter study in France demonstrated up to one-third of

MASLD-related HCC developed in the absence of cirrhosis,

supporting an alternative pathway without cirrhosis but through

lipotoxic or inflammatory mechanisms (34). These data

underscore the potential need for molecular genetic studies for

the detection of HBV in Asians and NHPI with MASLD, especially

when positive for HBc antibody.

For extrahepatic outcomes, Asians with MASLD demonstrated

significantly lower risk in all evaluated outcomes, including

cardiovascular events, CKD, and non-hepatic cancers, than White

people/persons/person after propensity-score matching, consistent

with prior studies (6, 35, 36). While direct, head-to-head evidence

on CKD risk between the two groups within MASLD is limited, the

observed difference may reflect a greater microvascular risk burden

among White people/persons/person (37). Importantly, these

findings do not obviate the need for intensified screening for

these diseases and possible primary or secondary intervention in

Asians, given that patients with MASLD have higher risks of these

extrahepatic complications than the general population, which was

not addressed in our study (7). While there is no direct comparison

regarding CKD risks between NHPI and White people/persons/

person with MASLD, a significantly higher risk of CKD in NHPI in

our cohort is consistent with U.S. national data showing the highest
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rate of end-stage renal disease in NHPI, largely attributable to

diabetic nephropathy (38).

Asians demonstrated a significantly lower risk of all-cause

mortality compared with White people/persons/person after

propensity score-matched analysis, consistent with a previous study

(6). While the direct cause of mortality was not possible to discern in

our study, it is possible that lower rates of intra- and extrahepatic

complications in MASLD contributed to their better prognosis.

VoPham et al. studied US veteran data and found that non-Hispanic

White people/persons/person with cirrhosis due to any etiology

showed the highest all-cause mortality compared to other ethnic

groups, including Asian and NHPI (39). However, a subgroup

analysis focusing on MASLD cirrhosis did not show a significant

difference between White people/persons/person and Asians/NHPI,

suggesting non-hepatic causes of mortality may be responsible for the

difference. A nationwide Swedish cohort revealed that patients with

MASLD showed a nearly doubled all-cause mortality rate compared to

the general population (4). In that study, those with extrahepatic cancer

and cardiovascular disease in MASLD had the highest cumulative

incidence of death within 15 years. In our study, it should be noted that

there was no significant difference in all-cause mortality between NHPI

and White people/persons/person with MASLD, regardless of the

lower rate of extrahepatic cancer in NHPI. This could suggest

mortality in NHPI was more influenced by cardiovascular events,

CKD, and other unmeasured conditions, given their higher rate of

baseline metabolic diseases. Further study is needed to elucidate the

cause of mortality based on different ethnic groups.

Our findings have important implications for ethnicity-specific

MASLD management. For Asians, lower BMI thresholds should be

used to trigger MASLD screening in clinical practice, consistent

with the current consensus that overweight and metabolic risk

occur at lower BMI values in this population (40). In addition, given

the potential for a higher long-term risk of HCC despite a lower risk

of cirrhosis, HCC surveillance may warrant particular consideration

in Asians with long-standing MASLD, especially those positive for

HBc antibody. For NHPI, the younger age at MASLD diagnosis and

the higher prevalence of multiple metabolic risk factors (type 2

diabetes, hypertension, hyperlipidemia, higher BMI, and smoking)

suggest a need for earlier and more intensive screening for both

MASLD and cardiometabolic comorbidities.
FIGURE 3

Kaplan-Meier curves for all-cause mortality since the date of MASLD diagnosis. (A) White versus Asian patients; (B) White versus NHPI patients.
MASLD, metabolic dysfunction–associated steatotic liver disease; NHPI, Native Hawaiian/Pacific Islander; HR, hazard ratio; CI, confidence interval.
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Our study includes several limitations. We were unable to assess

the severity of liver fibrosis using histology in the TriNetX database.

Misclassification bias, mainly false negative results, could not be

avoided given the reliance of the TriNetX database on ICD-10 codes.

We were unable to adjust for newer medications such as glucagon-like

peptide-1 agonists and sodium-glucose cotransporter 2 inhibitors

because their FDA approvals overlapped minimally with our

enrollment window. Sampling bias from the comparison with

different matched references due to the large imbalance in sample

size could not be excluded, as TriNetX only allows binary propensity

score matching. Ethnicity in our study was self-reported. Some residual

imbalance persisted between White people/persons/person and Asians

after propensity matching, particularly for BMI and smoking

(Table 1A). For example, mean BMI remained slightly higher among

White people/persons/person than Asians (29.6 vs 29.0 kg/m2; p <

0.001). This pattern is consistent with the underlying BMI distribution

and our use of a lower BMI threshold for MASLD inclusion in Asians

(BMI ≥23 kg/m2 rather than ≥25 kg/m2 in White people/persons/

person and NHPI), reflecting the consensus that Asians should have a

lower cut-off for being overweight (17, 41). Given the large sample size,

such small absolute differences are expected to yield statistically

significant p-values. For smoking, Asians had a slightly higher

prevalence than White people/persons/person after propensity

matching, whereas White people/persons/person had a significantly

higher smoking prevalence before matching. Importantly, these

patterns of residual imbalance would be expected to attenuate rather

than exaggerate the observed differences in clinical outcomes. After

matching, White people/persons/person, who had worse outcomes

overall, constituted a healthier subset with substantially lower BMI and

lower smoking prevalence than the original White cohort, whereas

BMI in Asians changed little and smoking prevalence became slightly

higher than in White people/persons/person. Thus, our findings are

unlikely to be explained solely by incomplete adjustment and may in

fact underestimate the true differences in clinical outcomes between

groups. Our study lacked data on genetic variants such as those in the

PNPLA3 and ADH2 genes that may influence different outcomes in

MASLD. Lastly, the data relating to confounding factors such as

environmental exposure, diet, physical activity, socioeconomic

disparities, and access to health care were not available in this database.

Our study, however, has several strengths. First, there is a good

representation of patients of differing ethnicities who share a

Western society and environment. Second, the follow-up period

affords sufficient person-time to capture clinically meaningful

events. Finally, we included an unprecedented number of NHPI,

a group often excluded or aggregated with Asians in prior research.

In conclusion, our findings highlight the importance of ethnic

disparities in the management of MASLD.
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