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Abstract
Background : Non-Alcoholic Fatty Liver Disease 
(NAFLD) is epidemic around the world. Bangladesh is 
also experiencing an increasing trend of NAFLD.Obesity 
is a common clinical phenotype associated with NAFLD, 
which is linked to metabolic syndrome and related 
comorbidities, including type II diabetes, hypertension and 
dyslipidemia. Clearly, not all obese subjects develop 
NAFLD and NAFLD also can be found in non-obese 
patients. This subset of individuals, known to have ‘lean 
NAFLD’ or ‘non-obese NAFLD’, is growing increasingly 
prevalent. NAFLD in lean patients appears to be more 
common among Asians. So it is important to look for risk 
factors for NAFLD in lean patients for prevention of 
advanced liver disease. The objective of our study was to 
find out the risk factors of  NAFLD in lean (Nonobese) 
individual.
Materials and methods: It was prospective observational 
study done on 100 patients attending in the 
Gastroenterology Department and OPD of Chittagong 
Medical College Hospital after approval of Ethical and 
Review Committee of CMC  and grant from DGHS. Total 
100 patients having 18 to 65 years of age, were  taken as 
study subjects who met inclusion criteria. Informed 
written consent was obtained from the patients or 
attendant after full explanation of the purpose of the study. 
Fasting Blood Glucose (FBS) Fasting lipid profile, SGPT, 
SGOT, Ultrasonography of hepatobiliary system and  
Fibrosan were  done . All necessary data was included in 
the data collection sheet and was analyzed by Microsoft 
excel and SPSS-23.
Results: 100 patients were included in this study. Mean 
age of this study with age was in between 18 years to 65 
years.Male to female ratio was 3:1 in the studied 
population.The majority of the lean patient with NAFLD 

(31%) was in the age group 40-49 years. The majority of 
the lean patient with NAFLD (83%) was in normal BMI 
range 18.5-22.99 kg/m2 and 13% had BMI <18.50 kg/m2. 
Out of 100patients diabetes and hypertension were found 
22% and 17% of patients respectively. 22% and 17% 
patients. 65% and 37% patients had raised SGPT and 
SGOT respectively. Out of 100 subjects, 50% had raised 
triglyceride level (50%) and 18% had raised LDL 
cholesterol (18%) level.According to Ultrasonography 
findings 68% were in Grade I, 11% in Grade II and only 1 
patient was in Grade III fatty liver. Fibroscan of 100 
subjects, Significant fibrosis (≥2 F) was observed in 9%, 
while advanced fibrosis (F4) was seen in 4% of patients. 
As per steatosis score 36% was in S2 and 34% were in S3 
grade. Median fibrosis score and steatosis score was 
significantly higher in patients with high SGPT compared 
to patients with normal SGPT (p <0.005) whereas median 
fibrosis score and steatosis score was higher in patients 
with high SGOT compared to patients with normal SGOT, 
but only the difference in steatosis score reached statistical 
significance (p<.042). AUC of SGPT for discriminating 
fibrosis grade F0-F1 from Grade F2-F4 was 0.565 (95% 
CI: 0.404-0.726, p=0.519). AUC of SGOT for 
discriminating fibrosis grade F0-F1 from Grade F2-F4 was 
0.573 (95% CI: 0.342-0.803, p=0.474). This indicated that 
there was no significant role of SGPT or SGOT values for 
prediction of significant fibrosis (≥2F).AUC of SGPT for 
discriminating steatosis grade S0-S2 from Grade S3-S4 
was 0.565 (95% CI: 0.404-0.726; p=0.519). AUC of SGOT 
for discriminating steatosis grade S0-S2 from Grade S3-S4 
was 0.573 (95% CI: 0.342-0.803, p=0.474). This indicated 
that both SGPT and SGOT had significant role for 
prediction of significant steatosis (≥3S).Higher age (p 
<0.028) and female sex (p<0.013) were revealed as 
independent predictive factors for significant fibrosis (≥F2) 
in non-obese NAFLD patients on performing multivariate 
binary logistic regression.

Conclusion
Lean NAFLD is now frequently recognized in day-to-day 
clinical practice, however, the data on epidemiology, risk 
factors, physiopathology, distinctive histologic changes, 
natural history and treatment of this entity are still scanty. 
From a biological point of view, lean NAFLD be haves 
much like obese NAFLD. Our study may help to find out 
risk factors in nonobese NAFLD which may help 
prevention of advance liver disease by early intervention. 
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Introduction
Non Alcoholic Fatty Liver Disease (NAFLD) is  
rapidly becoming the most common cause of 
chronic liver disease in Western Countries, and a 
similar trend is expected in Eastern Countries in 
the next years.  Non-Alcoholic Fatty Liver 
Disease (NAFLD) includes a spectrum of 
disorders ranging from the simple fatty liver to 
non-alcoholic steatohepatitis, with increasing 
fibrosis leading to cirrhosis.1 The prevalence of 
NAFLD is alarmingly growing worldwide in adult 
and children/adolescent populations, with a 
bidirectional association between NAFLD and 
metabolic syndrome.2 Obesity, insulin resistance, 
type 2 diabetes mellitus, and dyslipidemia are the 
most relevant metabolic conditions related to this 
spectrum of diseases.1,2 
Obesity is a common clinical phenotype 
associated with NAFLD, which is linked to 
metabolic syndrome and related comorbidities, 
including type II diabetes, hypertension, and 
dyslipidemia. Clearly, not all obese subjects 
develop NAFLD and NAFLD also can be found in 
non-obese patients.3,4 NAFLD may represent a 
group of conditions in which several pathogenetic 
processes may be in play that may be disparate 
between obese and non- obese patients, despite 
similar clinical and histopathologic presentation. 
Globally, the reported prevalence of nonobese 
NAFLD varies widely, ranging from 3% to 30%. 
The variability may be attributed to differences in 
study subject selection, diagnostic modalities, and 
lifestyle and dietary customs of the specific 
population. The prevalence data on nonobese 
NAFLD between the East and West are not 
directly comparable at least in part because of the 
different Body Mass Index (BMI) cut-off values 
for Asians. The recommended BMI cut-off value 
for Asians for being overweight is 23 to 25 kg/m2 

and for obesity is greater than 25 kg/m2, in 
contrast to 25 to 30 kg/m2 and greater than 30 
kg/m2, respectively, for subjects of other races5.
Overall, the global trends of NAFLD prevalence 
in lean individuals track the march of the obesity 
pandemic globally.6 Evenwithin the normal Body 
Mass Index (BMI) range, there is an ongoing  
increase of obesity worldwide, which is linked to 
expanded, dysfunctional, inflamed adipose 
tissue.7 In cross-sectional studies, 7–20% of 
individuals with NAFLD have a lean habitus.

Initially described in Asian populations and 
considered as a “third world phenotype”, this 
subset of NAFLD has since been described in 
other populations, including in Europe and the 
USA.8,9 In Asia, the prevalence of NAFLD has 
been reported to vary from 12.6% of unselected 
patients to 27% of lean individuals.10,11,12

Questions of obvious practical importance may 
include the following: i) what is the clinical 
significance of nonobese NAFLD as a liver 
disease ii) if nonobese NAFLD is a clinically 
significant condition, what are indicators to 
identify patients at risk.

Materials and methods
It was prospective observational study  done on 
100 patients  attending in the Gastroenterology 
Department and OPD of Chittagong Medical 
College Hospital after approval of Ethical and 
Review Committee of CMC  and grant from 
DGHS during the period of February 2021 to June 
2021. Total 100 patients having 18 to 65 years of 
age, were  taken as study subjects who met 
inclusion and exclusion criteria.  Inclusion Criteria 
was age 18 to 65 years, BMI ≤23 and Ultrasound 
of hepatobiliary system showed fatty liver whereas 
exclusion criteria was Ultrasound of hepatobiliary 
system suggestive of chronic liver disease, BMI 
≥23, Liver disease due to other causes and patient 
with severe co-morbid condition. Informed written 
consent was obtained from the patients or 
attendant after full explanation of the purpose of 
the study. All patients were interviewed by case 
record form and undergone through physical 
examination. Fasting Blood Glucose (FBS) Fasting 
lipid profile, SGPT, SGOT, Ultrasonography of 
hepatobiliary system and  Fibrosan were  done in all 
patients . All necessary data was included in the 
data collection sheet and was analyzed by 
Microsoft excel and SPSS-23.

Results
Table I Demographic characteristics of the NAFLD 
patients with lean body mass (n=100)
 Variables 	 	 Percentage (%)

Age, years 	 20-29 years	 20
	 30-39 years	 24
	 40-49 years	 31
	 50-59 years	 12
	 ≥60 years	 13
Sex	 Male 	 75
	 Female 	 25
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Data were expressed as percentage only, as the 
frequency and percentages were same.
Age ranged from 20 and 75 years in the study 
with a mean (±SD) age of 41.61 (±12.05) years. 
The majority of the lean patient with NAFLD 
(31%) was in the age group 40-49 years, followed 
by the age group 30-39 years (24%) and 20-29 
years (20%). There was male predominance 
(75%) with a male to female ratio of 3:1 in the 
studied population (Table I).

Table II BMI, diabetes and hypertension status of the 
NAFLD patients with lean body mass

*Data were expressed as percentage only, as the frequency 
and percentages were same. IGT: Impaired Glucose 
Tolerance test.

BMI ranged from 13.12 and 22.96 kg/m2 in the 
study with a mean (±SD) BMI of 20.45 (±1.86) 
kg/m2. The majority of the lean patient with NAFLD 
(83%) was in normal BMI range 18.5-22.99 kg/m2 
and 13% had BMI <18.50 kg/m2. Proportion of 
patients having diabetes and hypertension was 22% 
and 17% respectively (Table II).

Table III Distribution of biochemical parameters in the 
NAFLD patients with lean body mass (n=100)

Data were expressed as percentage only, as the 
frequency and percentages were same.
The most common biochemical abnormality in the 
studied patient was high SGPT (65%), followed 
by high triglyceride level (50%), high total 
cholesterol (44%), low HDL cholesterol (41%) 
high SGOT (37%) and high LDL cholesterol 
(18%) (Table III). 

Table IV Severity of NAFLD in the NAFLD patients with 
lean body mass (n=100)

According to US findings 68% were in Grade I, 
11% in Grade II and only 1 patient was in Grade 
III. Significant fibrosis (≥2 F) was observed in 
9%, while advanced fibrosis (F4) was seen in 4% 
of patients. As per steatosis score 36% was in S2 
and 34% were in S3 grade (Table IV). 

Table V Comparison of fibroscan (Fibrosis and steatosis) 
score between NAFLD patients normal and high ALT

†p value obtained from Mann Whitney U test. 

Median fibrosis score and steatosis score was 
significantly higher in patients with high SGPT 
compared to patients with normal SGPT (Table V). 

Variables 	 Total	 Male	 Female	 p value  
	 	 (n=100)*	 (n=75)	  (n=25)

Body mass index, kg/m2	 	 	

	 18.50-22.99 	 83	 64 (85.3)	 19 (76.0)	 0.282
	 <18.50 	 17	 11 (14.7)	 6 (24.0)	
Diabetes mellitus 	 	 	 	
	 Present 	 22	 56 (73.3)	 21 (84.0)	
	 Absent 	 76	 19 (25.3)	 3 (12.0)	 0.292
	 IGT	 2	 1 (1.3)	 1 (4.0)	
Hypertension 	 	 	 	
	 Present 	 17	 61 (81.3)	 22 (88.0)	 0.442
	 Absent 	 83	 14 (18.7)	 3 (12.0)

Biochemical parameters 	 Total 	 Male	 Female	 p value  
	 	 (n=100)*	 (n=75)	 (n=25)
	 SGPT	 	 	 	
	 Normal 	 35	 18 (24.0)	 17 (88.0)	 <0.001
	 High 	 65	 57 (76.0)	 8 (32.0)	
SGOT	 	 	 	
	 Normal 	 63	 43 (57.3)	 20 (80.0)	 0.042
	 High 	 37	 32 (42.7)	 5 (20.0)	
Total cholesterol	 	 	 	
	 Normal 	 56	 42 (56.0)	 14 (56.0)	 1.0
	 High 	 44	 33 (44.0)	 11 (44.0)	
HDL cholesterol	 	 	 	
	 Normal 	 59	 42 (56.0)	 17 (68.0)	 0.291
	 Low 	 41	 33 (44.0)	 8 (32.0)	
LDL cholesterol	 	 	 	
	 Normal 	 82	 61 (81.3)	 21 (84.0)	 0.764
	 High 	 18	 14 (18.7)	 4 (16.0)	
Triglyceride 	 	 	 	
	 Normal 	 50	 35 (46.7)	 15 (60.0)	 0.248
	 High 	 50	 40 (53.3)	 10 (40.0)

Severity parameters 	 Total	 Male	 Female	 p value 
	 	 (n=100)*	 (n=75)	 (n=25)

USG	 	 	 	
	 Fatty liver 	 20	 16 (21.3)	 4 (16.0)	
	 Grade I	 68	 51 (68.0)	 17 (68.0)	 0.348
	 Grade II	 11	 8 (10.7)	 3 (12.0)	
	 Grade III	 1	 0 (0)	 1 (4.0)	

Fibrosis score	 	 	 	
	 F0-F1(1-7.4)	 91	 72 (96.0)	 19 (76.0)	
	 F2-2.4-9.5	 5	 2 (2.7)	 3 (12.0)	 0.009
	 F4 -12.5-75	 4	 1 (1.3)	 3 (12.0)	

Steatosis score 	 	 	 	
	 S0 	 15	 12 (16.0)	 3 (12.0)	
	 S1	 15	 11 (14.7)	 4 (16.0)	 0.868
	 S2	 36	 28 (37.3)	 8 (32.0)	
	 S3 	 34	 24 (32.0)	 10 (40.0)

Fibroscan	 Patients with	 Patients with	 p value† 
parameters 	  normal	 high 
	 SGPT (n=35)	   SGPT(n=65)	

Fibrosis score 	 	 	
	 Median (IQR)	 4.1 (3.7-5.6)	 5.1 (4.4-6.3)	 0.016

Steatosis score 	 	 	
	 Median (IQR)	 265.0 (240.0-293.0)	 297.0 (268.5-325.5)	 0.005
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Table VI Comparison of fibroscan (Fibrosis and steatosis) 

score between NAFLD patients normal and high AST

†p value obtained from Mann Whitney U test. 

Median fibrosis score and steatosis score was 
higher in patients with high SGOT compared to 
patients with normal SGOT, but only the 
difference in steatosis score reached statistical 
significance (Table VI). 

Figure 1 ROC curve for SGPT  and SGOT to discriminate 
fibrosis grade F0-F1 from Grade F2-F4

Figure 1 shows that, AUC of SGPT for 
discriminating fibrosis grade F0-F1 from Grade 
F2-F4 was 0.565 (95% CI: 0.404-0.726, p=0.519). 
AUC of SGOT for discriminating fibrosis grade 
F0-F1 from Grade F2-F4 was 0.573 (95% CI: 
0.342-0.803; p=0.474). This indicated that there 
was no significant role of SGPT or SGOT values 
for prediction of significant fibrosis (≥2F).

Figure 2 ROC curve for ALT and AST to discriminate 
steatosis grade S0-S2 from Grade S3-S4

Figure 2 shows that, AUC of SGPT for 
discriminating stetosis grade S0-S2 from Grade 
S3-S4 was 0.565 (95% CI: 0.404-0.726, p=0.519). 
AUC of SGOT for discriminating stetosis grade 
S0-S2 from Grade S3-S4 was 0.573 (95% CI: 
0.342-0.803, p=0.474). This indicated that both 
SGPT and SGOT had significant role for 
prediction of significant steatosis (≥3S).

Table VII Multivariate logistic regression analysis for 
factors associated with significant fibrosis ≥F2 in non-
obese NAFLD patients.

Higher age and female sex were revealed as 
independent predictive factors for significant 
fibrosis in non-obese NAFLD patients on 
performing multivariate binary logistic regression 
(Table VII). 

Variables 	 Patients with	 Patients with	 p value† 
	 	 normal SGOT	 high SGOT 
	 	 (n=63)	 (n=37)

Fibrosis score 	 	 	
	 Median (IQR)	 4.8 (4.0-5.8)	 5.3 (4.1-6.5)	 0.172

Steatosis score 	 	 	
	 Median (IQR)	 273.0 (241.0-310.0)	 297.0 (276.0-319.0)	 0.042

Variables 	 Area under curve (95% CI for AUC)	 p value

SGPT (ALT)	 0.565 (0.404-0.726)	 0.519
SGOT (AST)	 0.573 (0.342-0.803)	 0.474

Variables 	 Area under curve (95% CI for AUC)	 p value

SGPT (ALT)	 0.642 (0.521-0.764)	 0.025
SGOT (AST)	 0.699 (0.587-0.811)	 0.002

Variables	 B	 Odds ratio	 95% CI for OR	 p value
	 	 	 Lower	 Upper	

Age, years	 0.101	 1.106	 1.011	 1.210	 0.028
Sex (Female)	 2.349	 10.479	 1.651	 66.502	 0.013
Diabetes mellitus 	 -0.319	 0.727	 0.083	 6.330	 0.773
Hypertension 	 0.258	 1.294	 0.158	 10.593	 0.810
BMI, kg/m2	 0.017	 1.017	 .987	 1.048	 0.265
SGPT, IU/L	 0.022	 1.022	 0.985	 1.061	 0.251
SGOT, IU/L	 -0.002	 0.998	 0.969	 1.027	 0.883
Total cholesterol, mg/dl	 0.040	 1.041	 0.961	 1.128	 0.327
HDL cholesterol, mg/dl	 0.000	 1.000	 0.962	 1.039	 0.998
LDL cholesterol, mg/dl	 0.000	 1.000	 0.989	 1.012	 0.959

OR: Odds Ratio, CI: Confidence Interval.
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Discussion
NAFLD in lean persons is now a widely 
recognized problem. Initially, described in Asian 
populations and considered as a “third world 
phenotype,” this subset of NAFLD has since been 
described in other populations, including in 
Europe and the United States.13,14 Therefore, risk 
factors associated with lean NAFLD are being 
studied worldwide.
Although age is non modifiable, in our study, the 
majority of the lean patient with NAFLD (31%) 
was in the age group 40-49 years, followed by the 
age group 30-39 years (24%) and 20-29 years 
(20%). There was male predominance (75%) with 
a male to female ratio of 3:1 (Table I).
This phenomenon may be explained by the 
protective effect of female sex hormones on the 
progression of hepatic fibrosis. The center at 
KAUH previously published research findings as 
well as national and international data on NAFLD 
that have shown that males are more commonly 
affected than females which was similar to our 
study.15 Vos et al. reported that compared with 
obese NAFLD patients, lean NAFLD patients 
were younger, mostly male. Kumar R et al 
reported that A slight male preponderance has 
been found in the majority of studies on lean 
NAFLD, with the age ranging between 19 years 
and 56 years.16

The definition of normal weight using BMI varies 
depending on the racial background of the 
individual. Caucasians are considered as having 
normal weight when BMI is 18.5-25 kg/m2 with 
overweight being 25-30 kg/m2 and obese being > 
30 kg/m2. 17,18 However, lower BMI cutoffs are 
applied to Asians because a specific BMI reflects 
a higher percentage of body fat and higher health 
risk compared to Caucasians.19 Accordingly, in 
Asians, normal weight is considered when BMI is 
< 23 kg/m2, with overweight being 23-25 kg/m2  
and obese being > 25 kg/m2.17,18

The prevalence of NAFLD is around 4 times 
lower in the lean population compared to the 
overweight/obese population.20,21-26 Asians seem 
to have a higher prevalence of lean-NAFLD, and 
African Americans lower, which might be 
explained, at least to some extent, with different 
compartmentalization of fat depots and intrinsic 
differences in adipose tissue structure/function in 
individuals with different racial backgrounds.27-29.

In our study, we included study population with 
BMI ≤23 kg/m2. We found that  BMI ranged from 
13.12 and 22.96 kg/m2 with a mean (±SD) BMI of 
20.45 (±1.86) kg/m2. The majority of the lean 
patient with NAFLD (83%) was in normal BMI 
range 18.5-22.99 kg/m2 and 13% had BMI <18.50 
kg/m2. Proportion of patients having diabetes and 
hypertension was 22% and 17% respectively 
(Table II).

Regarding metabolic outcomes in NAFLD obese 
and NAFLD non-obese/lean patients, in a 
retrospective study of 669 NAFLD patients in 
Italy, lean (BMI < 25 kg/m2) NAFLD patients had 
lower prevalence of hypertension, T2DM and 
metabolic syndrome  than overweight (25 kg/m2   
≤BMI < 30 kg/m2) and obese (BMI≥30 kg/m2) 
NAFLD patients.30 In the Indian population, 
Kumar et al reported that among NAFLD patients, 
lean (BMI < 23 kg/m2) patients had had lower 
prevalence of T2DM and metabolic syndrome 
than obese (BMI > 25 kg/m2) patients.31 In a case 
control study from Sri Lanka, Niriellaet al 
reported a higher prevalence of hypertension in 
non-lean (BMI > 23 kg/m2) patients with NAFLD 
compared with lean NAFLD patients32. In studies 
performed in Japan, Yoshitaka et al reported lower 
blood pressure and fasting plasma glucose in lean 
(BMI < 23 kg/m2) than in overweight NAFLD 
patients.33

In our study we found that out of 100 lean NAFLD 
subjects, only  22 patients, 2 patients  and 17 
patients had diabetes mellitus, impaired glucose 
and hypertension respectively. Majority of our lean 
NAFLD subjects were non diabetic (76 subjects) 
and non hypertensive (83 subjects). These findings 
were similar to above study (Table II).

Several studies have revealed a frequent 
occurrence of dyslipidaemia in lean NAFLD 
patients.34,35,36,37 The liver plays an important role 
in lipid metabolism and may be involved in the 
development of dyslipidaemia in NAFLD.37 
Impaired hepatic lipid handling may occur in 
patients with NAFLD, causing faulty lipid 
homeostasis and initiation of dyslipidaemia. 
Individuals with dyslipidaemia without obesity are 
termed as normal weight dyslipidaemia. The 
estimates of prevalence of normal weight 
dyslipidaemia in the general population range 
from 10% to 37%.38 A study by Kim et al
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demonstrated that triglyceride levels were 
significantly associated with both the 
development and regression of NAFLD among 
non-obese Koreans.39 In particular, 
hypertriglyceridemia associates with a 2-fold 
increased risk for hepatic steatosis in lean.40,41,42

Several studies also found that lean and 
overweight/obese-NAFLD share a common lipid 
profile, with higher levels of triglycerides, total 
cholesterol and Low-Density Lipoprotein (LDL) 
cholesterol compared with both lean and 
overweight/obese controls.43

In our study, we found that 50% of our subjects 
had high triglyceride level and 44% had high total 
cholesterol level whereas 18% had high LDL level 
and 41% had low HDL level. This finding may be 
potentially linked to a disturbance of cholesterol 
metabolism and a higher dietary cholesterol 
carbohydrate  consumption in this population. Our 
findings were also found similar to above studies 
(Table-III).
It is important to highlight that gene-environment 
interactions (e.g. diet, physical activity, metabolic 
comorbidities, or gut microbiota) seem to be 
crucial to modulate gene polymorphism-mediated 
liver damage in lean/non-obese NAFLD. On a 
predisposed genetic background, environmental 
factors could trigger the disease and related 
complications. Intriguingly, a recent cohort study 
of 1339 biopsy-proven NAFLD Caucasian 
patients (195 lean, BMI < 25 kg/m2) showed that 
NAFLD development and progression in lean 
individuals were independent of their PNPLA3 
genotype.44

In our study, most of our patients were non 
diabetic (76%), non hypertensive  (83%) and 
almost 50% of study subjects had no 
dyslipidaemia.  In light of these  studies,  further 
research is needed to assess the role of genetic 
determinants in NAFLD pathophysiology and the 
impact of their interplay with other risk factors in 
lean individual NAFLD.
An elevated ALT level is the primary laboratory 
abnormality in patients with NAFLD, but not all 
patients with NAFLD have elevated levels of ALT  
and the diagnostic sensitivity of serum SGPT for 
NASH is only about 40%.27,45-47 65 % patients of 
our study subject had raised SGPT. Together our 
current results and previous findings indicate that 
ALT is an important bio- marker that is suggestive

of but not diagnostic of hepatic steatosis and 
fibrosis. Regarding SGOT, it is considered that 
values twice as high as normal are an indicator of 
severity of liver fibrosis.48 37% patients of our 
study subjects had raised SGOT. However, there is 
also a percentage of approximately 10% of 
patients with NASH with normal levels of 
SGOTand SGPT.49

35% and 63% of our study subject had  normal SGPT 
and SGOT level respectively. This funding does not 
similar to previous study which might be due to 
heterogenecity of Asian population (Tablet –III). 
Therefore, although FibroScan screening to 
evaluate liver stiffness and steatosis is a priority 
with elevated SGPT and SGOT levels, this 
imaging method should be considered even for 
with normal SGPT and SGOT concentrations with 
ultrasonography revealed fatty liver.
USG is noninvasive and is certainly the most 
common method for diagnosing NAFLD in 
clinical practice. It has very high sensitivity and 
specificity for detecting hepatic steatosis, which 
may vary from 60% to 94% and 88% to 95%, 
respectively.50 Among the three grades of NAFLD 
with ultrasonography , the prevalence of Grade I 
(26.10%) was higher in Bangladesh. Although this 
condition is benign, there may be significant 
changes in liver, to NASH or cirrhosis, if Grade I 
progresses to further stages.51,52 In our study, we 
found that 68% had grade-I fatty change in liver 
whereas only 1% patients had grade-III fatty 
change at ultrasonography, showing accordance 
with previous study (Table IV).
In our study, fibroscan was done using 
FIBROSCAN (Echosens,France) for the grading 
of fibrosis in patients which showed that 4% 
belonged to grade F4 followed by 5% patients in 
F2 grade whereas 91%  patients belonged to  F0-
F1 grade fibrosis (Table IV) 
We also found that the median (IQR) value of 
fibrosis as per fibroscan in 35 patients with normal 
SGPT  and in 65  patients with raised SGPT were  
4.1 (3.7-5.6) and 5.1 (4.4-6.3)  respectively. These 
findings in our study was not statistically 
significant (p=0.016) (Table V).
We also found that the median (IQR) value of 
steatosis  as per fibroscan in 35 patients with 
normal SGPT  and in 65  patients with raised 
SGPT were  265 (240-293)  and 297 (268.5-
325.5) respectively. These findings in our study 
was statistically significant (p=0.005) (Table V).
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We also found that the median (IQR) value of 
fibrosis as per fibroscan in 35 patients with 
normal SGOT  and in 65  patients with raised 
SGOT were  4.8 (4-5.8) and 5.3 (4.1-6.5)  
respectively. These findings in our study was not 
statistically significant (p=0.172) (Table VI).
We also found that the median (IQR) value of 
steatosis  as per fibroscan in 35 patients with 
normal SGOT  and in 65  patients with raised 
SGOT were  273 (241-310) and 297 (276-319)  
respectively. These findings in our study was not 
statistically significant (p=0.042) (Table: VI).
Andrea Marie Macabuag-Oliva et al found 
that,the primary  laboratory  abnormalities in  
NAFLD  are elevated serum AST and ALT levels, 
they are seldom higher than 3 or   4   times   the   
upper   limit   of   normal. Changes   of   
aminotransferases do not parallel changes in 
fibrosis stage, showing accordance to our study.53

In our study, AUC (Area under curve) of SGPT 
for discriminating fibrosis grade F0-F1 from 
Grade F2-F4 was 0.565 (95% CI: 0.404-0.726, 
p=0.519). AUC of SGOT for discriminating 
fibrosis grade F0-F1 from Grade F2-F4 was 0.573 
(95% CI: 0.342-0.803; p=0.474). This indicated 
that there was no significant role of SGPT or 
SGOT values for prediction of significant fibrosis 
(≥2F) (Fig I).
AUC of SGPT for discriminating stetosis grade 
S0-S2 from Grade S3-S4 was 0.565 (95% CI: 
0.404-0.726, p=0.519). AUC of SGOT for 
discriminating stetosis grade S0-S2 from Grade 
S3-S4 was 0.573 (95% CI: 0.342-0.803, p=0.474). 
This indicated that both SGPT and SGOT had 
significant role for prediction of significant 
steatosis (≥3S) (Fig 2). These finding might be 
due to development of NASH which may lead to 
cirrhosis and normalization of SGPT with 
increase SGOT level. 
Therefore, although FibroScan screening to 
evaluate liver stiffness and steatosis is a priority 
with elevated SGPT and SGOT levels, this 
imaging method should be considered even for 
with normal SGPT and SGOT concentrations with 
ultrasonography revealed fatty liver when liver 
biopsy is not feasible.
In our study also found that Increasing age  
(p=0.028) and female sex (p=0.013) were 
revealed as independent predictive factors for 
significant fibrosis in non-obese NAFLD patients 
on performing multivariate binary logistic 
regression (Table VII). 
 

Limitation
The study had  limitation in several aspects. We 
have identified NAFLD with Ultrasonoghraphic 
(USG) findings which was further evaluated by 
Fibroscan without liver biopsy. Liver biopsy is the 
gold standard for diagnosing NAFLD.USG may 
miss NAFLD detection if liver fat less than 30%. 
As we lacked genotypic data, we were unable to 
assess the impact of genetic variability on the 
association of lean NAFLD. NAFLD and BMI 
status change over time, but we did not reflect 
longitudinal changes in these characteristics over 
follow-up.Other limitations of this study are small 
sample size and single centre confined to 
gastroenterology department. 

Conclusion
Individuals who are lean or nonobese may also 
develop NAFLD. This is particularly true in 
populations that are mostly lean, as seen in Asia. 
These individuals thus represent a subset where 
the disease manifests at lower overall BMI 
thresholds but where there is increased visceral 
adipose tissue. In addition, in specific regions and 
clinical situations, there are other unique 
aetiologies for NAFLD that must be considered 
which require specific treatments. This study may 
help to find out risk factors in  non obese NAFLD 
which may help prevention  of advance liver 
disease by early intervention.

Recommendation
Lean NAFLD is an increasing condition that 
worsens metabolic profile and increases all-cause 
mortality. Individuals with lean/nonobese 
NAFLD, despite not presenting with obesity, have 
increased visceral adiposity, and Sarcopenia. 
Since both characteristics act synergistically, 
worsening the prognosis, the assessment of body 
composition could help to identify high-risk 
subjects. As patients with lean NAFLD can suffer 
from the whole spectrum of liver disease, accurate 
work-up and identify risk factors  are required for 
evaluating the true prevalence of NASH, advanced 
liver fibrosis, or compensated cirrhosis and 
planning for therapeutic strategy. 
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