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Abstract

Aim of the study: Metabolic associated steatotic liver disease (MASLD) was proposed to replace non-alcoholic 
fatty liver disease (NAFLD) in 2023. It has different diagnostic criteria from metabolic associated fatty liver 
disease (MAFLD). The comparison between the two disease names and diagnostic criteria deserves investigation.

Material and methods: We recruited participants from the Taiwan Bio-bank database. NAFLD was diagnosed 
based on the presence of hepatic steatosis after excluding chronic hepatitis B or C virus infection, chronic drink-
ers, or other known liver diseases. According to the presence of cardiometabolic criteria, NAFLD is divided into 
two groups: MASLD and cryptogenic steatotic liver disease (SLD). The “missing” group was defined as those 
patients who met the diagnostic criteria for MASLD but not for MAFLD. Cryptogenic SLD was used as the control 
group. We used the NAFLD fibrosis score (NFS) as an indicator for liver fibrosis. 

Results: This study included 17,595 participants, among whom 7,274 (41.3%) had MASLD, and 6,905 had pure 
MAFLD, defined as MAFLD having no other causes of liver diseases. The cryptogenic SLD group consisted of 264 
(1.5%) patients, while the “missing” group had 369 patients. There were no differences in metabolic parameters, 
liver markers and the percentage of carotid plaques between these two groups. When comparing the “missing” 
group to the control group, the “missing” group had higher NFS and a higher proportion of carotid plaques.

Conclusions: In this large, population-based study, is not advisable to exclude the “missing” group having higher 
risk of liver fibrosis and atherosclerosis than controls. MASLD misses fewer high-risk patients than pure MAFLD 
for replacing NAFLD.
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Introduction

Steatotic liver disease (SLD) is the most common 
liver disease globally, with a  great economic burden 
[1]. In the past four decades, intensive research has 
been carried out to clarify its clinical and histological 

entities. Nonalcoholic fatty liver disease (NAFLD), 
first described in 1980, refers to hepatic steatosis in the 
absence of other etiologies, such as alcohol intake [2]. 
It has been reported that NAFLD was strongly linked 
to metabolic syndrome, including overweight or obe-
sity, type 2 diabetes mellitus, dyslipidemia and hyper-
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tension [3-7]. In 2020, the nomenclature of metabolic 
(dysfunction) associated fatty liver disease (MAFLD) 
was proposed to replace NAFLD [8]. Rather than ex-
clusion, the diagnostic criteria of MAFLD include 
hepatic steatosis and metabolic dysfunction, which 
is defined as having one of the following three crite-
ria: overweight/obesity, presence of type 2 diabetes 
mellitus, or evidence of metabolic dysregulation [8]. 
However, the use of the new nomenclature of MAFLD 
remains under debate and not completely accepted 
by all societies. After a  multi-society Delphi consen-
sus, SLD was proposed to be an affirmative name and 
diagnosis for avoiding the stigmatizing effect of “fat” 
[9]. Metabolic dysfunction-associated steatotic liver 
disease (MASLD) was chosen to replace NAFLD [9].  
The major differences of MASLD from MAFLD are the 
diagnostic criteria of metabolic dysfunction, defined 
as meeting one of five cardiometabolic risk factors, and 
the removal of homeostasis model assessment-insu-
lin resistance index (HOMA-IR) and high-sensitivity  
C reactive protein (hs-CRP) [9]. SLD patients without 
any cardiometabolic risk factors or other etiologies 
of liver diseases are diagnosed with cryptogenic SLD 
[9]. Currently, some studies have confirmed that the 
diagnostic criteria of MAFLD could identify patients 
at higher risk of metabolic, liver, and cardiovascular 
complications [10-12]. As for the newly proposed di-
agnostic criteria of MASLD, whether they better meet 
clinical needs than the previous criteria of MAFLD re-
quires clinical research for confirmation. The compar-
ison between these two sets of diagnostic criteria will 
serve as the foundation for the global standardization 
of disease names and diagnostic criteria in the future. 
In this study, we used the large, population-based co-
hort of the Taiwan Bio-bank to investigate whether 
there is any difference in clinical presentations between 
MAFLD and MASLD patients identified in the same 
cohort according to the proposed diagnostic criteria. 

Material and methods

The Taiwan Bio-bank is a  population-based re-
search database that was in operation from 2008 and 
was active until July 31st, 2023. It collected data from 
a total of 202,219 participants and is no longer accept-
ing new participants. Data collection followed stan-
dard practices, as previously reported in earlier stud-
ies [10, 13, 14]. After providing consent, participants 
underwent comprehensive questionnaires, blood tests, 
and urine tests at the time of enrollment. The ques-
tionnaire covered basic information, medical history, 
smoking and drinking habits, dietary patterns, as well 
as details about work and physical activity. Regarding 
drinking history, participants were assigned to three 

groups: non-/social drinkers, those who had given 
up drinking, and “frequent drinkers”, defined as those 
who had been continuously drinking for more than  
3 months. Additionally, the type, quantity, and fre-
quency of alcohol consumption were recorded. Con-
tinuous follow-up was recommended for all partici-
pants, with tracking intervals ranging from two to four 
years. During the first follow-up, in addition to ques-
tionnaires and blood tests, abdominal ultrasound and 
carotid duplex ultrasound were also conducted. Ac-
cess to the database can be obtained through a formal 
application process, subject to review and approval,  
allowing access to linked data.

The current study obtained approval in 2021. It in-
cluded participants who had undergone at least the first 
follow-up assessment with the data of liver ultrasonog-
raphy. Exclusion criteria included participants with in-
complete data, positive HBsAg, positive anti-HCV, and 
individuals who were identified as “frequent drinkers”. 
The primary objective of this study was to compare 
the risk of liver diseases and atherosclerosis between  
MAFLD and MASLD. Excluding participants with 
chronic hepatitis B virus, hepatitis C virus infection 
and “frequent drinkers” is aimed at avoiding the con-
founding effects of these factors on clinical outcomes. 
Since whether moderate alcohol consumption pro-
vides protection or increases the risk of advanced liver 
fibrosis is still inconclusive in NAFLD patients, a strict 
definition was applied for alcohol consumption, ex-
cluding all patients who had been drinking alcohol 
continuously for more than three months, even if they 
did not meet the definition of increased alcohol intake 
(weekly alcohol intake exceeding 210 grams in men 
and 140 grams in women) [15, 16]. This rigorous ap-
proach was taken to enhance the accuracy of the study 
results. The diagnosis of SLD was made based on liver 
ultrasound results. Given the exclusion of other liver 
diseases, it could also be diagnosed as NAFLD. For 
MASLD, the diagnostic criteria of metabolic dysfunc-
tion involve meeting any one of the cardio-metabol-
ic criteria. On the other hand, for MAFLD, meeting 
any one of three criteria is required: being overweight/
obese, having type 2 diabetes mellitus, or, if neither of 
the first two criteria is met, meeting at least two out of 
seven metabolic abnormalities. Subsequently, based on 
the two diagnostic criteria, patients were categorized 
into those meeting the criteria for MASLD or MAFLD. 
It is important to note that there is substantial over-
lap between these two groups (Fig. 1). SLD patients 
not meeting any of the cardio-metabolic criteria were 
equal to “cryptogenic SLD” patients. Meanwhile, those 
who met the criteria for the MASLD but not MAFLD 
were assigned as the “missing” group. The fatty liver in-
dex (FLI) was used to predict the grade of hepatic ste-
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atosis [17]. We used the NAFLD fibrosis score (NFS) 
to assess the severity of liver fibrosis and the presence 
of carotid plaques on carotid duplex examination to 
diagnose atherosclerosis [18, 19]. The lipid profiles 
included triglyceride, cholesterol, low-density lipo-
protein (LDL), and high-density lipoprotein (HDL). 
The liver inflammatory markers included aspartate 
transaminase (AST), alanine transaminase (ALT), and 
γ-glutamyl transferase (GGT). We then compared the 
clinical presentations of patients between the MASLD 
and MAFLD groups to determine whether there were 
any differences. Additionally, we compared the cryp-
togenic SLD patients (considered as the control group 
due to the absence of metabolic dysfunction) with the 
“missing” group to assess differences in clinical pre-
sentations.

Ethical considerations

This study was performed in accordance with the 
principles of the 1975 Declaration of Helsinki and 
approved with waived informed consent by the Re-
search Ethics Committee of Taipei Tzu Chi Hospital; 
Buddhist Tzu Chi Medical Foundation (approval num-
bers: 10-XD-055 and 11-X-074) and the Ethics and 
Governance Council of the TWB (approval number: 
TWBR11102-03). 

Statistical analyses

The data were expressed as mean ± standard de-
viation for continuous variables and number (per-
centage) for categorical variables. Statistical analysis 
was performed using SPSS version 26.0 (IBM Corp.).  
The clinical characteristics and outcomes were com-
pared between MASLD and MAFLD patients; and 
between cryptogenic SLD and “missing” groups. 
The clinical outcome of diabetes and overweight in 
MASLD patients was also compared and propensity 
score matching (PSM) was performed if age and/or sex 
was unmatched. These data were analyzed by the chi-
square test and Student’s t test. A p value less than 0.05 
was considered statistically significant. 

Results

This study collected a total of 22,909 participants 
from the Taiwan Bio-bank database. We initially ex-
cluded 5,314 participants including those with missing 
data, positive HBsAg, positive anti-HCV, and frequent 
drinkers, defined as having persistent alcohol consump-
tion more than 3 months. Among 17,595 participants, 
7,538 patients with fatty liver on ultrasonography, di-

agnosed with NAFLD, were included in the final anal-
ysis. Among them, idiopathic SLD was diagnosed in  
264 participants not meeting any of the cardio-met-
abolic criteria. A  total of 7,274 (41.3%) and 6,905 
(39.2%) participants met the criteria for MASLD and 
MAFLD, respectively. Additionally, 369 patients met 
the diagnostic criteria for MASLD but not for MA-
FLD due to stricter criteria for metabolic dysfunc-
tion. The group was defined as the “missing” group  
(Table 1, Fig. 1). 

Comparison of clinical characteristics  
and outcomes between those with MASLD  
and MAFLD

These two groups of patients had a 94.9% overlap. 
Compared to those with MAFLD, MASLD patients 
had lower body mass index (BMI), body fat percent-
age, FLI, and waist circumference. They had higher 
HDL levels. There were no differences in age, gender, 
metabolic disorders, glucose, lipid profiles, liver func-
tion tests, and the percentage of carotid plaque be-
tween these two groups.

Comparison of clinical characteristics  
and outcomes between the “missing” group 
and the cryptogenic SLD group

Compared to the cryptogenic SLD group, the 
“mis-sing” group was older. They had higher values 
of BMI, waist circumference, hypertension history, 
hyperlipidemia history, glucose, glycated hemoglo-

Fig. 1. Distribution of NAFLD, MASLD and MAFLD

NAFLD – non-alcoholic fatty liver disease, MASLD – metabolic associated steatotic liver 
disease, MAFLD – metabolic associated fatty liver disease, SLD – steatotic liver disease

NAFLD n = 7,538

MASLD n = 7,274

MAFLD n = 6,905

Missing group n = 369
Cryptogenic SLD n = 264
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bin (HbA1c), triglycerides, LDL, and uric acid levels. 
Additionally, FLI, NFS, and the percentage of carot-
id plaque were higher in the “missing” group. There 
were no differences between the two groups in terms 
of gender distribution, diabetes prevalence, cholester-
ol, liver function indices and kidney function indices 
(Table 2).

Comparison of clinical outcomes between  
the “diabetes or overweight” group and 
“without diabetes and overweight” group  
in MASLD patients before and after PSM  
for age and sex

As we know, MASLD is associated with obesi-
ty and diabetes mellitus. Therefore, we conducted 

Table 1. Comparison of clinical characteristics and outcomes between MASLD 
and MAFLD

Parameter MASLD
n = 7,274

MAFLD
n = 6,905

P value

Age (years) 56.18 ±10.06 56.27 ±10.06 0.594

Male, n (%) 2,859 (39.3) 2,772 (40.1) 0.307

BMI (kg/m2) 26.19 ±3.68 26.45 ±3.58 < 0.001

Body fat (%) 31.64 ±7.54 31.95 ±7.49 0.013

WC (cm) 88.68 ±9.45 89.32 ±9.16 < 0.001

Metabolic parameters

Diabetes, n (%) 1,394 (19.2) 1,394 (20.2) 0.125

Hypertension, n (%) 1,712 (23.5) 1,697 (24.6) 0.147

Hyperlipidemia, n (%) 1,188 (16.3) 1,176 (17.0) 0.264

Glucose (mg/dl) 102.64 ±26.07 103.23 ±26.59 0.182

HbA1c (%) 6.14 ±1.00 6.16 ±1.01 0.124

TG (mg/dl) 155.34 ±120.72 158.86 ±122.64 0.085

CHO (mg/dl) 200.25 ±37.48 200.03 ±37.51 0.727

HDL (mg/dl) 49.5 ±11.44 48.91 ±11.06 0.002

LDL (mg/dl) 125.51 ±33.43 125.46 ±33.53 0.929

Liver parameters

AST (U/l) 26.8 ±14.47 27.0 ±14.76 0.415

ALT (U/l) 29.76 ±26.34 30.32 ±26.82 0.210

GGT (U/l) 28.17 ±28.48 28.74 ±29.03 0.238

Total bilirubin (mg/dl) 0.66 ±0.28 0.66 ±0.28 1.000

Albumin (g/dl) 4.50 ±0.23 4.50 ±0.23 0.692

APRI 0.47 ±0.23 0.46 ±0.23 0.069

Fatty liver index 40.54 ±24.86 42.22 ±24.35 < 0.001

NFS –1.92 ±1.23 –1.90 ±1.23 0.340

Other parameters

Uric acid (mg/dl) 5.82 ±1.39 5.87 ±1.39 0.029

eGFR (ml/min/1.732) 103.97 ±24.57 103.56 ±24.49 0.316

Carotid plaque, n (%) 2,488 (34.2) 2,397 (34.7) 0.523

MASLD – metabolic dysfunction-associated steatotic liver disease, MAFLD – metabolic 
associated fatty liver disease, BMI – body mass index, WC – waist circumference, 
HbA1c – glycated hemoglobin, TG – triglyceride, CHO – cholesterol, HDL – high-density 
lipoprotein, LDL – low-density lipoprotein, AST – aspartate aminotransferase,  
ALT – alanine aminotransferase, ULN – upper limit of normal, GGT – γ-glutamyl 
transferase, APRI – aspartate aminotransferase to platelet ratio index, NFS – NAFLD 
fibrosis score, eGFR – estimated glomerular filtration rate

Table 2. Comparison of clinical characteristics and outcomes between 
cryptogenic SLD and “missing” groups

Parameter Cryptogenic SLD
n = 264

Missing group
n = 369

P value

Age (years) 48.54 ±9.10 54.38 ±9.74 < 0.001

Male, n (%) 46 (17.4) 87 (23.6) 0.061

BMI (kg/m2) 20.74 ±1.54 21.24 ±1.34 < 0.001

Body fat (%) 25.09 ±5.50 25.80 ±5.80 0.121

WC (cm) 73.38 ±5.33 76.68 ±6.06 < 0.001

Metabolic parameters

Diabetes, n (%) 0 0 1.000

Hypertension, n (%) 0 15 (4.1) < 0.001

Hyperlipidemia, n (%) 0 12 (3.3) < 0.001

Glucose (mg/dl) 87.28 ±5.27 91.63 ±7.02 < 0.001

HbA1c (%) 5.39 ±0.20 5.65 ±0.29 < 0.001

TG (mg/dl) 76.17 ±26.52 89.61 ±36.01 < 0.001

CHO (mg/dl) 201.30 ±33.62 204.27 ±36.83 0.300

HDL (mg/dl) 65.61 ±12.75 60.43 ±12.75 < 0.001

LDL (mg/dl) 120.21 ±30.16 126.51 ±31.55 0.012

Liver parameters

AST (U/l) 22.04 ±8.80 22.99 ±5.96 0.106

ALT (U/l) 17.91 ±11.97 19.31 ±9.78 0.107

GGT (U/l) 17.10 ±15.47 17.65 ±10.22 0.591

Total bilirubin (mg/dl) 0.69 ±0.27 0.67 ±0.27 0.520

Albumin (g/dl) 4.49 ±0.21 4.48 ±0.21 0.562

APRI 0.63 ±0.27 0.60 ±0.26 0.156

Fatty liver index 6.35 ±5.89 9.06 ±6.49 < 0.001

NFS –2.50 ±1.09 –2.28 ±1.09 0.017

Other parameters

Uric acid (mg/dl) 4.62 ±1.18 4.86 ±1.10 0.009

eGFR (ml/min/1.732) 114.27 ±24.44 111.69 ±24.75 0.195

Carotid plaque, n (%) 26 (9.8) 91 (24.7) < 0.001

SLD – steatotic liver disease, BMI – body mass index, WC – waist circumference, 
HbA1c – glycated hemoglobin, TG – triglyceride, CHO – cholesterol, HDL – high-density 
lipoprotein, LDL – low-density lipoprotein, AST – aspartate aminotransferase,  
ALT – alanine aminotransferase, ULN – upper limit of normal, GGT – γ-glutamyl 
transferase, APRI – aspartate aminotransferase to platelet ratio index, NFS – NAFLD 
fibrosis score, eGFR – estimated glomerular filtration rate
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a  subgroup analysis based on the presence of diabe-
tes or overweight in this population. If we divided the 
study population into two groups, one with “diabetes 
or overweight”, and the other “without diabetes and 
overweight”, and compared the two groups, we found 
that the group with “diabetes or overweight” had a sig-
nificantly higher percentage of male and significantly 
higher values of BMI, WC AST, ALT, GGT, total biliru-
bin, FLI, and NFS but was younger than the “without 
diabetes and overweight” group. Using PSM for age 
and sex, the “diabetes or overweight” group had higher 
values of BMI, WC, AST, ALT, GGT, FLI, and NFS. As 
regards atherosclerosis, there was no significant dif-
ference between the two groups before and after PSM 
(Table 3). 

Comparison of clinical outcomes between 
“diabetes alone” and “overweight alone” 
groups in MASLD patients before and after 
PSM for age and sex

The study population was divided into four groups: 
“combined overweight and diabetes”, “diabetes alone”, 
“overweight alone”, and “without diabetes and over-
weight”. We found that the “combined overweight and 
diabetes” group represented 21.2%, “diabetes alone” 
patients represented 3.9%, “overweight alone” patients 
represented 61.1%, and patients “without diabetes and 

overweight” represented 13.8% (Fig. 2). When com-
paring the “diabetes alone” group to the “overweight 
alone” group, we observed a  higher NFS and higher 
percentages of carotid plaques, female participants and 
older age but lower FLI in the “diabetes alone” group. 
After PSM for age and sex, the “diabetes alone” group 
consistently had a higher level of NFS and higher per-
centage of carotid plaques but lower FLI. Regarding 
liver inflammation, there was no significant difference 
between the two groups (Table 4).

Table 3. Comparison of clinical outcomes between “diabetes and/or overweight” group and “without diabetes and overweight” group in MASLD patients before 
and after propensity score matching for age and sex

Parameter Before PSM After PSM

Diabetes and/or
overweight
n = 6,267

Without diabetes 
and overweight

n = 1,007

P value Diabetes and/or
overweight
n = 1,007

Without diabetes 
and overweight

n = 1,007

P value

Age (years) 55.99 ±10.17 57.35 ±9.23 < 0.001 57.35 ±9.23 57.35 ±9.23 1.000

Male, n (%) 2,663 (42.5) 196 (19.5) < 0.001 196 (19.5) 196 (19.5) 1.000

BMI (kg/m2) 26.93 ±3.39 21.54 ±1.16 < 0.001 26.67 ±3.20 21.54 ±1.16 < 0.001

WC (cm) 90.31 ±8.88 78.55 ±5.94 < 0.001 88.94 ±8.46 78.55 ±5.94 < 0.001

AST (U/l) 27.24 ±14.25 24.09 ±7.51 < 0.001 26.15 ±10.71 24.09 ±7.51 < 0.001

ALT (U/l) 31.03 ±27.68 21.84 ±12.96 < 0.001 27.93 ±27.68 21.84 ±12.96 < 0.001

GGT (U/l) 29.27 ±29.77 21.34 ±17.06 < 0.001 26.61 ±18.93 21.34 ±17.06 < 0.001

Total bilirubin (mg/dl) 0.67 ±0.28 0.65 ±0.25 0.035 0.64 ±0.27 0.65 ±0.25 0.587

Albumin (g/dl) 4.50 ±0.23 4.50 ±0.22 0.453 4.48 ±0.21 4.50 ±0.22 0.087

Fatty liver index 44.67 ±23.98 14.79 ±10.71 < 0.001 41.47 ±23.15 14.79 ±10.71 < 0.001

NFS –1.85 ±1.24 –2.35 ±1.06 < 0.001 –1.81 ±1.23 –2.35 ±1.06 < 0.001

Carotid plaque, n (%) 2,160 (34.5) 328 (32.6) 0.240 323 (32.1) 328 (32.6) 0.849

MASLD – metabolic dysfunction-associated steatotic liver disease, PSM – propensity score matching, AST – aspartate aminotransferase, ALT – alanine aminotransferase,  
GGT – γ-glutamyl transferase, NFS – NAFLD fibrosis score

Fig. 2. Distribution of MASLD patients according to the status of diabetes 
and overweight

None 
n = 1,007 
(13.8%)

Diabetes and 
overweight 
n = 1,544 
(21.2%)

Diabetes only n = 281   

(3.9%)

Overweight only n = 4,442 (61.1%)
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Discussion

In this population-based study, we found that when 
comparing patients with MASLD with MAFLD, there 
were no differences in terms of metabolic factors, liver 
fibrosis, and carotid plaque proportions. However, due 
to a  94.9% overlap in recruited participants between 
the two groups, the distinction can be difficulty to 
identify. When we compared the “missing” group with 
the cryptogenic SLD group, we found that the “miss-
ing” group clearly had a higher risk of liver fibrosis and 
atherosclerosis compared to the control group. This 
study suggests that patients in the “missing” group 
should not be excluded, and it is advisable to use the 
name and diagnostic criteria of MASLD.

When the name of the disease is changed from  
NAFLD to MASLD, to be accurate, patients without 
metabolic dysfunction should be excluded. The condi-
tion of this particular group is named cryptogenic SLD, 
which was proposed in 2023 and defined as having no 
known causes and no cardio-metabolic risk factors, and 
we can use these patients as the control group. When 
the diagnostic criteria are changed from MASLD to 
MAFLD, patients with diabetes or overweight/obesity 
are not affected. The excluded group mainly consists 
of non-diabetic lean/normal weight patients, but hav-
ing only one cardio-metabolic risk factor. Those align-
ing with the diagnosis criteria of MASLD but not for  
MAFLD are referred to as the “missing” group. This 
study compared the “missing” group with the control 

group. We found that the “missing” group still had 
a higher proportion of metabolic factors and diseases. 
Additionally, the proportions of carotid plaques and 
liver fibrosis marker were also higher. This indicates 
that the “missing” group has a higher risk of liver fibro- 
sis and atherosclerosis. They should not be exclud-
ed from MASLD if using the diagnostic criteria of  
MAFLD and should be monitored in clinical practice.

MASLD is correlated with diabetes and obesity. To 
understand the impact of these two factors on MASLD, 
we conducted a subgroup analysis. We found that the 
“without diabetes and overweight” group represent-
ed only 13.8% of MASLD patients. Compared to the 
“diabetes or overweight” group, this group of patients 
had a lower risk of liver diseases. However, there was 
no significant difference in the risk of atherosclerosis 
between the two groups. When comparing the “diabe-
tes alone” group to the “overweight alone” group, the 
“diabetes alone” group had higher risk of liver fibrosis 
and atherosclerosis.

This reveals that the adoption of the latest term, 
MASLD, is more appropriate. Several primary reasons 
support this conclusion. Firstly, it avoids a stigmatizing 
tone [9]. Secondly, the definition of metabolic dysfunc-
tion is simpler under the new terminology, as it only 
requires meeting any one of the five cardio-metabolic 
criteria, which are similar to the criteria of metabolic 
syndrome. In addition, insulin resistance and hs-CRP, 
not routinely tested clinically, are not included in the 
diagnostic criteria [20]. Thirdly, it aligns better with 

Table 4. Comparison of clinical outcomes between “diabetes alone” group and “overweight alone” group in MASLD patients before and after propensity score 
matching for age and sex

Parameter Before PSM After PSM

Diabetes alone
n = 281

Overweight alone
n = 4,442

P value Diabetes alone
n = 281

Overweight alone
n = 281

P value

Age (years) 60.68 ±8.08 54.98 ±10.40 < 0.001 60.68 ±8.08 60.68 ±8.08 1.000

Male, n (%) 69 (24.6) 1,907 (42.9) < 0.001 69 (24.6) 69 (24.6) 1.000

BMI (kg/m2) 21.66 ±1.18 26.97 ±3.11 < 0.001 21.66 ±1.18 25.86 ±2.23 < 0.001

WC (cm) 80.18 ±5.43 90.16 ±8.31 < 0.001 80.18 ±5.43 87.73 ±7.19 < 0.001

AST (U/l) 27.53 ±38.52 26.41 ±11.99 0.627 27.53 ±38.52 26.73 ±18.16 0.752

ALT (U/l) 30.36 ±70.51 29.55 ±23.37 0.848 30.36 ±70.51 27.27 ±46.87 0.540

GGT (U/l) 31.08 ±89.12 27.25 ±20.47 0.473 31.08 ±89.12 23.08 ±26.24 0.150

Total bilirubin (mg/dl) 0.64 ±0.25 0.67 ±0.29 0.120 0.64 ±0.25 0.64 ±0.30 0.914

Albumin (g/dl) 4.54 ±0.23 4.50 ±0.22 0.008 4.54 ±0.23 4.44 ±0.21 < 0.001

Fatty liver index 18.59 ±13.10 43.30 ±22.89 < 0.001 18.59 ±13.10 31.86 ±19.56 < 0.001

NFS –1.19 ±0.96 –2.22 ±1.11 < 0.001 –1.19 ±0.96 –1.87 ±1.10 < 0.001

Carotid plaque, n (%) 138 (49.1) 1,361 (30.6) < 0.001 138 (49.1) 32.7 (32.7) < 0.001

MASLD – metabolic dysfunction-associated steatotic liver disease, PSM – propensity score matching, AST – aspartate aminotransferase, ALT – alanine aminotransferase,  
GGT – γ-glutamyl transferase, NFS – NAFLD fibrosis score
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the nomenclature, as individuals can only be exclud-
ed if there are absolutely no factors indicating meta-
bolic abnormalities. Fourthly, there is a higher overlap 
(7,274/7,538; 96.5%) between patients diagnosed with 
the new name MASLD and those previously diagnosed 
with NAFLD, indicating that research results from the 
previous NAFLD studies may remain applicable un-
der the new definition for MASLD. Lastly, the study 
confirms that the “missing” group has higher risk than 
the cryptogenic SLD group, suggesting that any patient 
with factors indicating metabolic abnormalities should 
not be excluded to avoid missing high-risk patients 
clinically. 

To replace the previous name of NAFLD, there have 
been two successive proposals of two different names 
and diagnostic criteria: MASLD and MAFLD. Wheth-
er the latest proposed diagnostic criteria are more ap-
propriate and superior to the earlier ones needs to be 
confirmed through research in the current era of evi-
dence-based medicine. To the best of our knowledge, 
this study appears to be the first to present research re-
sults on this matter. Having a globally consistent name 
and diagnostic criteria for a disease can greatly assist 
future research and communication [21].

This research has several strengths. Firstly, it ap-
pears to be the first study to compare the diagnostic 
criteria of MASLD and MAFLD. It also confirms that 
there are indeed differences between their diagnostic 
criteria. Secondly, this large-scale population study 
with available reports of carotid duplex ultrasound can 
assess the risk of atherosclerosis. Thirdly, the results of 
this study are highly beneficial for the global standard-
ization of disease names and diagnostic criteria for 
MASLD in the future. However, there are some lim-
itations to be noted. Firstly, the severity of liver fibrosis 
was based on the values of NFS rather than histological 
findings. Since conducting liver biopsies has its risks 
and is not suitable for large-scale research, NFS as 
a validated method can be used to predict the severity 
of liver fibrosis in a population-based study [22]. Sec-
ondly, the diagnosis of hepatic steatosis was primarily 
based on liver ultrasound, which may not be sensitive 
to patients with mild steatosis under histological ex-
amination [23]. Since ultrasonography is a widely used 
tool to diagnose fatty liver, the study results can be 
easily translated to clinical practice. Thirdly, the data 
in this study did not include HOMA-IR and hs-CRP 
levels, these two tests not being routinely conducted in 
clinical practice, which may lead to underestimation in 
the diagnosis of MAFLD.

In conclusion, this population-based study shows 
that there is significant overlap between patients with 
MASLD and those with MAFLD. Among the patients 

who meet the diagnostic criteria for MASLD but not 
for MAFLD, this “missing” group represents approxi-
mately 5.1%. When compared to the cryptogenic SLD 
group, they indeed exhibit a higher proportion of met-
abolic abnormalities, liver fibrosis, and atherosclerosis. 
The results suggest that the “missing” group should not 
be excluded from NAFLD, and it is recommended to 
adopt the diagnostic name and criteria of MASLD for 
replacing NAFLD. These findings are valuable for the 
future global standardization of the disease name and 
diagnostic criteria.
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