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Abstract

The hospital-based retrospective descriptive study was done to determine the characteristic and associated factors of MASLD 
in 817 patients at Yangon Gastrointestinal and Liver Center, Myanmar from April 2017 to Jun 2022. Male and female patients 
were 427 [52.3%] and 390 [47.7%], respectively. Their steatosis grades were 39.3% in S0, 11.6% in S1, 16.4 in S2 and 32.7% 
in S3 groups. For fibrosis, F0F1 patients were 89.4%.  Twenty-nine patients were F4 stage Cirrhosis. Their mean age at the 
time of diagnosis was 46.63 [SD ±11.583] years, between 16 to 77 years. Body Mass Index [p<0.001] and Fibroscan-CAP score 
[p=0.015] were different between sex. Hb A1C, lipid profile, ALT and AST were not statistically different between sex. Steatosis 
grading [S0, S1, S2 and S3] was associated with BMI [p<0.001] and HbA1C [p=0.003]. Positive correlations were found between 
Fibroscan-CAP score and age at the time of diagnosis, BMI and HbA1C [p<0.01]. Steatosis grading was associated with HbA1C 
[p=0.004] and BMI [p<0.001]. Fibrosis staging was associated with HbA1C [p<0.001] and BMI [p=0.007]. Older age patients 
were more likely to have higher BMI, HbA1C, steatosis grading and fibrosis staging. Overweight and elevated HbA1C patients 
tend to have higher steatosis grading and fibrosis staging.
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Introduction

Myanmar is a Southeast Asian country with over 55 
million populations, and an epidermic region for viral hepatitis 
B [1,2]. Although there have been some improvements in 
universal coverage of hepatitis B 3 doses [HepB3] and birth 
dose [HepB-BD] vaccination, and the national Hepatitis 
C elimination goal is in place; the prevalence of chronic 
hepatitis B and C are still at 6.51% and 2.65% respectively 
[2,3]. Along the tide of global MASLD, many cases of MASLD 
and its complications including MASH, are seen in everyday 
clinical practices in Myanmar. According to a 2014 national 
survey of non-communicable diseases, the prevalence of 
diabetes in Myanmar was at 10.2% and dylipidaemia was 
at 69.7% of which only 1.2% of survey participants were 

aware of their dysplidaemia [4,5]. However, there is no up-to-
date data available in Myanmar regarding the prevalence of 
MASLD and its complication. The risks of getting MASLD are 
expected to be high with the increased adoption of sedentary 
lifestyles and westernized diets with the influx of fast-food 
chains in the last decade in the country. MASLD and its 
complications have a large impact on the outlook of patients 
who already have the cardiovascular risk factors, including 
metabolic diseases, in addition to chronic viral hepatitis. 

The prevalence of metabolic-associated steatotic liver 
disease is 30 % globally, and it is projected to increase 
dramatically in the coming years until 2030 [6,7]. Previously, 
it was thought that MASLD is the disease of the industrialised 
countries, but the current data showed that MASLD is also an 
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increasing health issues in less developed countries and, in 
fact, it impose larger and significant risks to the population in 
Asian countries [8-12]. Asian countries, including Myanmar, 
are still struggling to fight against chronic hepatitis B and its 
complications [2,13]. Like many Asian countries, the rising 
trend of MASLD in the viral hepatitis epidemic region has 
put the situation on the verge of breaking down in already 
saturated healthcare system in a resource constraint setting 
[13,14]. 

The uptrend of obesity and its metabolic complications 
including type 2 diabetes mellitus, dyslipidaemia, weakness 
in health education about healthy lifestyle, adoption of 
sedentary lifestyle and dietary westernisation has all together 
put the situation conducive of MASLD and its complications 
in the Southeast Asian countries [14]. Although extensive 
research has conducted in Western countries for MASLD and 
its complications, data regarding MASLD are limited in Asia 
[10,15]. According to the latest meta-analysis data available, 
the overall prevalence of MASLD in Asia is estimated to be 
29% and it was found to be highest in Southeast Asia, at 
42% [8]. However, in Myanmar, the prevalence of MASLD 
and its complications remains unknown because of a limited 
data. In this study, we explored the registry data of Yangon 
Gastrointestinal Liver Center [YGLC] between April 2017 and 
Jun 2022 to determine the characteristic of MASLD patients 
and its associations at YGLC. We can gain insight into the 
MASLD in Myanmar from this study, and it can be applied for 
advocacy work to drive MASLD policymaking in Myanmar. 

Materials and Methods

Yangon GI-Liver Center [YGLC] is the one stop tertiary 
care for gastrointestinal and liver diseases in Myanmar and 
receives patients from all over the country. The hospital-based 
descriptive retrospective study was done from the registry 
data at YGLC. The study was conducted in accordance with 
the Declaration of Helsinki, and institutional ethical approval 
was obtained from the YGLC. Adult patients who are free of 
Chronic viral hepatitis including Hepatitis B and C, patients 
who do not drink or need to comply with the limit of alcohol 
as in male < 30 g/day and in female <20 g/day and patients 
who underwent a complete set of investigations, including 
FibroScan and laboratory work for MASLD, were included in 
the data analysis. Exclusion criteria including chronic liver 
disease patients with cirrhosis of viral etiology, alcoholic 
liver disease, Hepatocellular carcinoma [HCC] and end stage 
liver disease patients with limited life expediency. The data 
of laboratory investigation for biochemical parameters were 
from the first-time visit.

According to criteria set by the American Association for 
the study of Liver Disease, MASLD is defined by the presence 
of hepatic steatosis and the presence of any cardiometabolic 

risk factors [CMRF] as follow, after excluding the other causes 
of hepatic steatosis. The following liver and its associated 
CMRF are used to define MASLD   in this study [16]. 

• Hypertension as the systolic blood pressure of >130 
mmHg and diastolic blood pressure of >85 mmHg or 
taking antihypertensive medication [16].

• Type II diabetes mellitus as a fasting serum glucose >5.6 
mmol/l or a 2-hour post-load glucose level >7.8 mmol/l 
or HbA1C  >5.7 mmol/l or taking treatment for Type II 
diabetes mellitus [16].

• Dyslipidaemia as an LDL level of >200 mmol/L, HDL < 
50 mmol/L for male and HDL<40 mmol/L for females, 
triglyceride level of >150 mmol/L on fasting lipid profile, 
or anti-lipid medication to control their dysplidaemia 
[16].

• Obesity is defined as the BMI > 23 * [Asian reference 
value] and having the waist circumference of > 80 cm for 
female and >94 cm for male patient [16]. 

• Steatosis is defined as a FibroScan controlled attenuation 
parameter [CAP] score of 238-260 decibels/meter 
[dB/m] for S1, > 260– 290 dB/m for S2 and > 290 -400 
dB/m for S3 [17]. 

• Fibrosis is defined as the FibroScan Metavir score of 2-7 
Kilopascal for F0F1, 7.5 – 10 kPa for F2, 10-14 kPa for F3 
and >14 kPa for F4 [17]. 

• MASLD patients with elevated liver enzymes including 
Alanine aminotransferase M>33 IU/L and F > 25 IU/L and 
Aspartate aminotransferase >30 IU/L are categorised 
as metabolic dysfunction-associated steatohepatitis 
[MASH] [16,18,19].

Statistical Analysis

Collected data was entered in the Excel file and data 
cleaning was done by looking up total frequencies and 
frequency distribution. Data analysis was done by [SPSS 
version 21.0; IBM, Inc., New York; USA]. A total of 817 
patients were available for analysis between April 2017 and 
Jun 2022. The demographic characteristics, and biochemical 
measurements of the patients were described using mean, 
standard deviation [SD] for continuous variables, and 
frequency and percentage [%] for categorical variables. 
Independent t test and one-way ANOVA test was run to 
determine differences in demographic characteristics 
and biochemical measurements. Pearson correlation was 
done between age at time of diagnosis and BMI, HbA1C 
and fibroscan score. Its significant level was set at p value 
<0.01. Pearson Chi square test was done to determine 
association between steatosis grading and Body mass index 
[BMI], gender, and HbA1C. Steatosis grading S0 and S1 
were categorized into low steatosis [amount of liver with 
fatty change 11-33%], S2 was medium steatosis [amount of 
liver with fatty change 34-66%] and S3 was high steatosis 
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[amount of liver with fatty change >67%]. Fibrosis staging 
F0F1 was categorized into minimal fibrosis, F2 as significant 
fibrosis, and F3 and F4 was grouped to advance fibrosis and 
cirrhosis changes.  Significant level was set at p value <0.05.

Results 

Out of 817 patients, 427 [52.3%] were male and 390 
[47.7%] were female. Almost all the patients were non-
drinker [96.9%] and non-smoker [93.6%]. Regarding 
previous medical history, vast majority of the patients did 
not have known diabetes [93.1%], hypertension [95.8%], 

dyslipidemia [97.4%] and Hypertriglyceridemia [99.6%]. 
The percentage of patients with steatosis were 39.3% in S0, 
11.6% in S1, 16.4 in S2 and 32.7% in S3 groups. In detection 
of fibrosis, 89.4% of patients were F0F1. The rest were 
3.8% in F2, 3.3% in F3 and 3.5% in F4. More female had 
elevated ALT, higher than their reference value, compared to 
male [58.5% vs 20.4%]. Very few patients had elevated AST 
[9.8%]. Anti-HBc antibodies positive patients were 2.08%. 
Only one patient was developed hepatocellular carcinoma 
after five years of diagnosed MASLD, Table 1.

Characteristics Frequency [%]
Sex

Male 427 [52.3]
Female 390 [47.7]

Drinking alcohol status
Non-drinker 792 [96.9]

Current drinker 10 [1.2]
Ex-drinker 15 [1.8]

Smoking status
Non-smoker 765 [93.6]

Current smoker 16 [2.0]
Ex-smoker 36 [4.4]

Diabetes history
Yes 56 [6.9]

Hypertension history
Yes 34 [4.2]
No 783 [95.8]

Dyslipidemia history
Yes 21 [2.6]
No 796 [97.4]

Hypertriglyceridemia history
Yes 3 [0.4]
No 814 [99.6]

Steatosis grade
S0 321 [39.3]
S1 95 [11.6]
S2 134 [16.4]
S3 267 [32.7]

Fibrosis
F0F1 730 [89.4]

F2 31 [3.8]
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F3 27 [3.3]
F4 29 [3.5]

ALT for male
Not elevated [≤33U/L] 340 [79.6]

Elevated [>33U/L] 87 [20.4]
ALT for female

Not elevated [≤25U/L] 162 [41.5]
Elevated [>25U/L] 228 [58.5]

AST
Not elevated [≤30U/L] 737 [90.2]

Elevated [>30U/L] 80 [9.8]
BMI > 30 kg/m2 38 [4.7]

Developed Cirrhosis 21 [4.1]
Developed HCC 1 [0.12]

Anti-HBc Antibodies positive 17 [2.08]

ALT -Alanine aminotransferase, AST- Aspartate aminotransferase, BMI- Body Mass Index, HCC – Hepatocellular carcinoma
Table 1: Characteristics of patients registered at Yangon GI-Liver Center [YGLC] [n=817].

Mean age at the time of diagnosis of the studied patients 
was 46.63 [SD ±11.583] years, between the range from 16 
to 77 years. Results showed that that women were older 
age [p=0.002], smaller waist circumference [p=0.021] and 
lighter weight [p=0.015] as compared to men. However, Body 
Mass Index [BMI] of female patients was higher than that of 
male [p<0.001]. Hb A1C of both groups were not different 
statistically [p=0.941]. In addition, lipid profile of male and 

female was nearly the same and they were not statistically 
and significantly different between sex [total cholesterol 
p=0.9, HDL p=0.462, LDL p=0.211 and triglyceride p=0.062]. 
Both Alanine aminotransferase [ALT] and Aspartate 
aminotransferase [AST] were not different between sex 
[ALT p=0.809, AST p=0.101]. Fibroscan CAP score of females 
was less than that of male and it was statistically significant 
[p=0.015] (Table 2).

Parameter [unit] Men [n=427] Women [n=390] Total [n=817] Min-Max
Age [years] 44.71 ± 13.525 47.43 ± 11.581* 46.63 ± 11.583 16-77

Waist circumference [cm] 89.18 ± 6.081 88.08 ± 7.329* 88.66 ± 6.724 62-120
Weight [kg] 66.162 ± 6.150 64.88 ± 8.481* 65.55 ± 7.379 44.5-127.2

Body Mass Index [kg/m2] 22.22 ± 2.498 24.95 ± 3.377* 23.53 ± 3.249 14.81-46.72
Hb A1C [mmol/L] 5.16 ± 0.611 5.15 ± 0.736 5.15 ± 0.673 4-10

Total cholesterol [mmol/L] 130.48 ±20.754 130.30 ±18.442 130.39 ± 19.673 84-281
HDL [mmol/L] 39.88 ± 3.960 40.09 ± 4.018 39.98 ± 3.987 27.5-58
LDL [mmol/L] 123.62 ± 15.470 122.26 ± 15.216 122.97 ± 15.499 46-180

Triglyceride [mmol/L] 131.45 ± 23.629 128.78 ± 16.132 130.17 ± 20.423 61-459
Fibroscan CAP [dB/m] 264.29 ± 58.730 254.31 ± 58.189* 259.63 ± 58.649 25-546

ALT [U/L] 28 ± 7.423 27.88 ± 7.020 27.94 ± 7.229 11-62
AST [U/L] 23.7 ± 5.192 24.30 ± 5.273 23.99 ± 5.236 10-47

*p values significant at 0.05. 
Table 2: Anthropometric and biochemical measurements of patients [mean ± SD] Parameters.
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A one-way ANOVA was performed to evaluate the 
relationship between steatosis grading [S0, S1, S2 and S3], 
BMI and HbA1C. The means and standard deviations are 
presented in Table 3 below. The ANOVA was significant at 
the 0.05 level. For BMI, F[3,813]=29.055, p<0.001. A post 
hoc LSD test revealed that mean BMI of steatosis grade S0 
patients was significantly lighter than that of steatosis grade 
steatosis grade S3 [p<0.001] patients. In addition, there was 
significantly lower mean BMI in steatosis grade S0 patients, 
steatosis grade S1 patients and steatosis grade S2 patients 

when comparing to steatosis grade S3 patients, [p<0.001]. 
For HbA1C, F [3, 813] = 4.6240, p = 0.003. A post hoc LSD 
test indicated that the mean HbA1C of the steatosis grade 
S0 was significantly lower than that of the steatosis grade 
3 [p<0.001]. However, there were no significant differences 
between the mean HbA1C of the steatosis grade S0 and 
steatosis grade S2 [p = 0.115] nor between the steatosis 
grade S2 and steatosis grade S3 [p = 0.170]. Steatosis grade 
S1 and S3 were not statistically significant either [p=0.145].

Steatosis Grading BMI HbA1C
S0 22.6013 ±3.181 5.0578 ±0.494
S1 23.1684 ±2.643 5.1472 ±0.661
S2 23.1883 ±2.687 5.1663 ±0.612
S3 24.9379 ±3.317 5.2637 ±0.856

Table 3: Descriptive statistics for steatosis grading and HbA1C [mean ± SD].

Pearson correlation analysis was conducted to examine 
the relationship between Fibroscan CAP score and age at the 
time of diagnosis, BMI and HbA1C. The results revealed that 
age at the time of diagnosis was significantly and positively 
correlated with BMI r[806]=0.13, p<0.01, HbA1C r[806]= 
0.14, p<0.01 and Fibroscan CAP score r[806]=0.22, p<0.01. 

This indicates that older patients tended to have higher BMI, 
HbA1C values and Fibroscan CAP scores. In addition, there 
were significantly and positive correlation between BMI and 
Fibroscan CAP scores r[817]=0.30, p<0.01, and HbA1C and 
Fibroscan CAP scores r[817]=0.16, p<0.01. There was no 
significant correlation between BMI and HbA1C (Table 4).

Indicators Coefficient [r] P value N
age at the time of diagnosis vs BMI 0.13 <0.001 806

age at the time of diagnosis vs HbA1C 0.14 <0.001 806
age at the time of diagnosis vs Fibroscan CAP score 0.22 <0.001 806

BMI vs Fibroscan CAP score 0.3 <0.001 817
HbA1C vs Fibroscan CAP score 0.16 <0.001 817

P value significant at 0.01.
Table 4: Correlation between age at the time of diagnosis and clinical and biochemical parameters.

Chi-Square Test of Independence was performed to 
evaluate the association between steatosis grading and three 
variables [sex, HbA1C, and BMI]. Chi square test revealed 
that there was a significant relationship between HbA1C 
and steatosis grade [p=0.004], and BMI and steatosis grade 
[p<0.001]. The result concluded that overweight patients 
and higher HbA1C patients were more likely to have higher 
steatosis grade, (Table 5). Similarly, Chi square test was 

done between fibrosis staging and three variables [sex, 
HbA1C, and BMI]. The result showed that fibrosis staging 
was significantly associated with HbA1C [p<0.001] and BMI 
[p=0.007]. Overweight patients and higher HbA1C patients 
were more likely to have higher fibrosis stage, (Table 6). 
Both steatosis grading and fibrosis stage were not found 
differences between male and female patients.
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Variables
Steatosis grade

Low Medium High
P value

Sex Frequency [%] Frequency [%] Frequency [%]
Male 198 46.4 59 13.8 170 39.8 0.074

Female 212 54.4 46 11.8 132 33.8
HbA1C*

<5.7 mmol/L 367 52.2 92 13.1 244 34.7 0.004
≥5.7 mmol/L 43 37.7 13 11.4 58 50.9

BMI*
<23 kg/m2 253 61.7 58 14.1 99 24.1 <0.001
≥23 kg/m2 157 38.6 47 11.5 203 49.9

*p value significant < 0.05.
Table 5: Association between steatosis grading and sex, HbA1C and body mass index [BMI] of patients.

Variables
Fibrosis stage

Low risk At risk Cirrhosis Cirrhosis
P value

Sex Frequency [%] Frequency [%] Frequency [%]
Male 383 89.7 19 4.4 25 5.9 0.312

Female 347 89 12 3.1 31 7.9
HbA1C*

<5.7 mmol/L 651 92.6 26 3.7 26 3.7 <0.001
≥5.7 mmol/L 79 69.3 5 4.4 30 26.3

BMI*
<23 kg/m2 380 92.7 12 2.9 18 4.4 0.007
≥23 kg/m2 350 86 19 4.7 38 9.3

*p value significant < 0.05.
Table 6: Association between fibrosis stage and sex, HbA1C and body mass index [BMI] of patients.

Discussion

MASLD and its Associated Factors

MASLD acts as an open access to more serious 
complications of spectrum of steatotic liver diseases, 
including metabolic associated steatohepatitis [MASH], 
with a rise in transaminases which reflect the inflammation 
of hepatocytes, followed by  fibrosis, cirrhosis, and 
hepatocellular carcinoma [20,21]. MASLD is strongly 
associated with metabolic diseases and considerably 
increases the risk of hepatocellular carcinoma [22]. A meta-
analysis by Yi et al. has highlighted that patients with MASLD 
are at increased risk of not only liver-related mortality and 
morbidities but also multiple cardiovascular morbidities, 
extrahepatic cancer, chronic kidney disease and diabetes 
mellitus [23]. There is also a bidirectional relationship 
between type 2 Diabetes mellitus and MASLD  and metabolic 

syndrome and this fact already reflected to our study finding 
as well [12,24-26].  It is also evident in many literatures 
that the risk of HCC is increases in patients with diabetes 
[13,22]. Increased levels of pro-inflammatory cytokines in 
obesity have also contributed to the development of HCC 
[27]. In our study, we noticed that almost half of the patients 
are having Fibroscan CAP score of S2-S3 401 [49.1%] and 
87 [10.6%] patients are having clinically significant fibrosis 
[F2-F4] measured by Fibroscan. Among them 315 [38.6 %] 
patients are having elevated ALT level, i.e. already suffering 
from the MASH which shows the potential of serious disease 
complication including cirrhosis and HCC. 

MASLD Related Hepatocellular Carcinoma 

According to global cancer observatory 2022 data, 
hepatocellular carcinoma is the fifth most common cancer 
and second leading cause of cancer mortality in Myanmar, 
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with the estimated prevalence of 5.3 % and age-standardised 
incidence rate of 10% [28]. However, data on the prevalence 
of MASLD-related HCC and its consequences in the country 
are still lacking. We have found in our study that 31 [4.1%] 
patients developed cirrhosis as a liver related morbidity at 
the last follow up of the study with one patient developed 
HCC [0.12%]. According to the available literatures, 
approximately 2% of MASH cases progress to MASH-HCC 
per year [29]. In a systematic review and meta-analysis by 
Tan et al., the proportion of HCC secondary to MASLD in 
Southeast Asia was >20% [30]. Therefore, it is very crucial 
to follow up the high-risk patients with recommended HCC 
surveillance. 

HCC is the most serious complication of chronic liver 
disease, which is usually arise from the cirrhotic liver, but 
a rule of deviation of this disease spectrum, MASLD-related 
HCC can also occur without advanced fibrosis or cirrhosis 
[12,13,22,31]. In patients with cirrhosis, many guidelines 
have recommended 6 monthly ultrasonography [USG] with 
or without alpha-fetoprotein for HCC surveillance [11,18]. 
HCC surveillance in at-risk MASH-related cirrhosis patients 
is associated with earlier disease detection and improved 
survival [29]. However, since MASLD-related HCC can 
also occur in non-cirrhotic livers, and this has made the 
HCC surveillance less aggressive for patients with MASLD. 
Moreover, the obesity of MASLD patients interfere with 
visual field limitation for ultrasound scans, and some suggest 
using abbreviated MRI [aMRI] would be a suitable choice 
of investigation of obese and high-risk MASLD patients for 
HCC surveillance, albeit it is challenging to implement in the 
limited healthcare resource setting [32,33]. However, in our 
study, only 38 patients [4.7%] had BMI >30 or obesity. 

MASH-HCC also has unique features in both 
pathogenesis and treatment outcomes, although the 
approach to the treatment of MASLD-related HCC is the 
same as that of other etiologies [29]. Patients with MASLD-
related HCC tended to be older and larger and multifocal 
tumours and are associated with more cardiovascular 
and renal comorbidities which would prevent them 
from benefitting from the curative treatment of HCC 
[21,29,30,34]. Moreover, Patients with MASLD-related 
HCC are also underrepresented in the systemic treatment 
of advanced HCC trials, including immunotherapy [35]. 
According to the latest data available concerning MASLD-
HCC treatment outcome, we acknowledge that the tumour 
microenvironment [TME] of MASLD-related HCC has 
resulted in limited response to immunotherapy, and toxicity 
of immunotherapy, including and cardiac and thyroid 
toxicities, is more common in patients with MASLD-related 
HCC [22,29,35]. These factors including the demographic of 
the MASLD patients has put these patients on the edge. 

Lean MASLD, Asian Body Fat Composition and 
Consequence of PNPLA3 Polymorphism in 
Asian MASLD

Recently, there has been a popular concept of lean 
MASLD which is prevalent among Asian patients with a body 
mass index <25 [9,36,37]. In our study, 410 [50.2%] patients 
had found out to be lean MASLD.  This type of lean MASLD is 
more common in Asia partly due to the increase prevalence of 
the G allele at patatin-like phospholipase domain-containing 
protein 3 gene [PNPLA3 rs738409] polymorphism in Asian 
patients which is contributing to the aberrant fat storage 
and metabolism leading to MASLD and its complications 
even in lean patients without metabolic disease [37,38]. The 
germline PNPLA 3 mutation is also a well-recognised genetic 
mutation for the development of MASH-related HCC [29]. 

Some data suggest that the consequence and associated 
morbidities of lean MASLD is less severe than those of 
MASLD in patients with a higher body mass index [36,37,39]. 
Conflictingly to this claim, In the largest biopsy proven 
International MASLD registry in nine Asian countries 
between 2006 and 2019, 22% of MASLD patients are non-
obese and among the non-obese MASLD, 50 % of patients 
have steatohepatitis and 14% have significant fibrosis [40]. 
According to Wei et al., although the risk of steatohepatitis 
and advanced fibrosis is lower in non-obese MASLD 
patients, they are found to be more insulin resistant, even 
in normoglycaemic patients [37]. It has also found that 
the PNPLA 3 genetic variants are more common in lean 
MASLD patients which is associated with a high risk of 
HCC development in this patient group [9,37]. This shows 
that the disease burden of lean MASLD is not benign, and 
actions including lifestyle modification are the cornerstone 
to prevent serious consequences and complications of lean 
MASLD [8,9,41,42].

MASLD in Viral Hepatitis Epidemic Region and 
MASLD Related HCC with Infected Liver 

The prospect of the patients with chronic viral hepatitis 
especially Hepatitis B with MASLD, is detrimental [13]. The 
presence of hepatic steatosis favours the development of 
advanced fibrosis in patients with chronic hepatitis B and 
increases the risk of HCC development, even in patients 
who have achieved effective viral suppression with antiviral 
therapy [43,44]. This bidirectional inverse association 
between CHB and MASLD highlights the danger and burden 
of the Asian’s MASLD population and the active management 
of MASLD in CHB patients to prevent further deleterious 
complications [13]. Although we have screen out the viral 
hepatitis patients for our study, it was found out that 17 
patients [2.08%] had occult hepatitis B detected by having 
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hepatitis B core antibodies among the study population 
which highlighted the importance of risk of concurrent viral 
hepatitis in MASLD patients in our country. 

Importance of Early Identification of High-Risk 
Patients

In 2022, American Association of Clinical Endocrinology 
published an algorithm for risk stratification of fibrosis in 
MASLD that can be adopted in the primary care level using 
non-invasive test FIB-4 and elastography to categorise 
the patients into low- and high-risk groups. Primary care 
physicians are taking care of low-risk patients, whereas 
high-risk patients for cirrhosis will be referred to the 
hepatologist [45]. This guidance also has highlighted the 
importance of the endocrinologists and primary care 
physicians for early identification of patients at risk to take 
action to prevent further development of cirrhosis and 
comorbidities [45]. Primary care physicians, who will be 
the first contact point of patients and their important role in 
providing health education, risk stratification for cirrhosis, 
and the development of effective referral network, will have 
a positive impact on the outcome of MASLD patients. A 
small study from diabetic clinic at Yangon General Hospital 
by Ni et al showed that a significant portion of patients 
with diabetes had abnormal liver function tests along with 
hepatic steatosis examined by ultrasonography [46].  Which 
showed that the referral network between the primary care 
physicians, endocrinologists, hepatologists and cardiologists 
etc. still have many rooms to developed and patients 
with cardiovascular and metabolic disease are receiving 
fragmented care in the country. 

Future Direction of MASLD Management 

Metabolic-associated steatohepatitis [MASH] has 
become the one of the major causes of cirrhosis and 
hepatocellular carcinoma in the United States, the United 
Kingdom and in some Western countries [47]. There are 
also rigorous research ongoing on the pathophysiology 
and pharmacological treatment of MASH-HCC globally 
[22,48]. Although, there was no available treatment for 
MASH previously, Resmetirom, an oral liver directed, thyroid 
hormone receptor beta agonist, was recently approved by US 
FDA as a first-ever treatment of MASH with fibrosis [49,50]. 
However, it is still very early to predict the effects of this new 
medication on the outcomes of this growing public health 
concern globally. 

Limitation of the Study

Yangon Gastrointestinal and Liver Center [YGLC] is a 
specialist urban liver centre which receives mixed patients 

from urban and rural populations. Since the earlier stage 
MASLD patients are mostly asymptomatic  and left out 
unscreened in the community [18]. The data we retrieved 
from YGLC only represents hospital-based setting which is 
liable for getting referred patients or symptomatic MASLD 
patients. Also, we cannot differentiate between the urban-
rural domicile for the patients which we can leverage on 
geographic distribution of the disease within the country. 
All the diagnosis of MASLD were based on the imagining 
including ultrasound and fibroscan and none of the patients 
had undergone liver biopsy. Biochemical investigations were 
only done at first time visit.

Conclusion

Proportion of male patients was higher in this study. 
At the time of diagnosis, minimum age of patients was 16 
years. Out of 817 patients, 267 patients were steatosis S3 
and 29 patients were fibrosis F4. The study shown positive 
correlation between Fibroscan-CAP score and BMI, and 
Fibroscan-CAP and HbA1C. Such correlation was consistent 
not only steatosis grading and BMI but also steatosis grading 
and HbA1C. Fibrosis staging was also associated with BMI 
and HbA1C. Patient with higher BMI and elevated HbA1C 
was more likely to have higher steatosis and fibrosis level.

Because of the rising trend of MASLD in Southeast 
Asia and MASLD-related HCC, there is an urgent need for 
measures to control the MASLD and its outcomes [8,15]. 
Like most Southeast Asian countries, there is no national 
strategy to tackle the MASLD and its complications in 
Myanmar [15]. MASLD in Southeast Asia are younger than 
in other regions and the western world and the disease 
burden is also bigger because of the concurrent high 
prevalence of chronic hepatitis B and genetic susceptibility 
of the PNPLA3 polymorphism [13,37,38,42,51]. Moreover, 
Asians are underrepresented in most drug research and 
this will have an impact on the outcomes of MASLD in 
Asian patients since the Asians have a stronger genetic risk 
of MASLD [9,13,37,38,42]. Subsequently, it is imperative 
to take actions at the national level to educate the public 
regarding a healthy lifestyle, healthy eating, regular exercise, 
maintaining healthy body weight, taking proper and regular 
treatment for type II diabetes and dyslipidaemia and 
building a proper referral network between the primary 
care physicians, endocrinologists and hepatologists 
to prevent and treat MASLD and its complications. In 
conclusion, the vulnerability of the liver outcomes due to 
the high prevalence of chronic viral hepatitis, it is imperative 
that efforts need to apply to prevent or treat the MASLD and 
its complications in its earlier stage to reduce the disease 
burden as well as the healthcare burden. 
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