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Abstract

Background: Non-alcoholic fatty liver disease (NAFLD) is becoming more well acknowledged as a significant contributor 
to liver-related morbidity and mortality.
Objectives: To assess the sonological grading of non-alcoholic fatty liver disease and comparison with liver enzymes.
Methods: An analytical cross-sectional study was conducted from 2022 August to 2023 January among the patients 
referred to radiology unit for liver sonography with diagnosis of non-alcoholic liver disease. Ethical approval was 
obtained from the institutional review committee of Kathmandu Medical College (Ref. 12082022/06). A convenience 
sampling method was used. The sample size calculated was 107. Descriptive statistics (frequencies, means, and standard 
deviations) was used to describe the variables of interest. One-way analysis of variance was applied for comparison of 
serum liver enzymes in between various grades of NAFLD at 5% significance level.
Results: Mean age of the patients was 37.9 ± 17.8 years, with 60% females. Most patients had grade I NAFLD (82, 76.6%), 
whereas 23 (21.5%) were of grade II. Levels of liver enzyme: Serum glutamic pyruvic transaminase (SGPT) with p-value 
0.02 and serum glutamic oxaloacetic transaminase (SGOT) with p-value 0.03 were associated with fatty liver grade.
Conclusion: Ultrasound-based grading of the severity of NAFLD was associated with abnormalities in the liver enzyme 
profile of patients. The SGPT and SGOT levels correlated with increasing severity of NAFLD based on ultrasound. 
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diffuse liver disease, which can progress to liver cirrhosis 
and its complications, including other associated 
consequences from liver steatosis to non-alcoholic 
steatohepatitis (NASH).2 It is related to metabolic risk 
factors such as obesity, diabetes, and dyslipidaemia in 
majority of patients.3 The NAFLD is thought to affect 
25.24% of people worldwide, and 40.76% of those 
cases progress to fibrosis.4 The Middle East has the 
highest prevalence of NAFLD (31.8%), followed by Asia 
(27.4%), United States of America (24.1%), and Europe 
(23.7%), with Africa having the lowest prevalence 
(13.5%).5 Hence, the most prevalent chronic liver 
disease worldwide is NAFLD.6 The economic burden 
rises with increase in clinical effects of NAFLD, such 
as liver-specific, cardiovascular disease.7 Compared to 
antiviral treatments for viral hepatitis, the management 
of NAFLDs is still underdevelopment.8 Previously, liver 
biopsy was considered the gold standard for NAFLD 
diagnosis.9 Ultrasonography is an important non-
invasive tool in assessment for NAFLD.10 The main aim 

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is 
characterised by significant lipid accumulation (5-

10%) in hepatic tissue in the absence of extensive chronic 
alcoholic use.1 The NAFLD is the most common cause of 
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of this study was to assess the sonological grading of 
NAFLD and comparison with liver enzymes.

METHODOLOGY
An analytical cross-sectional study was conducted 
among the patients referred to the department of 
radiology, Kathmandu Medical College (KMC) for liver 
sonography with diagnosis of non-alcoholic liver disease 
from 2022 August to 2023 January.  Ethical approval was 
obtained from the Institutional Review Committee of 
Kathmandu Medical College (Ref. 12082022/06). Patient 
who had chronic alcohol abuse, severe chronic illness, 
and hepatobiliary diseases were excluded from the 
study. 

The convenience sampling method was used and the  
sample  size  was  calculated  using  the formula,  Sample  
size  (N)  =  Z2pq/e2;  Where  Z  =  1.96  at 95% confidence 
level;  p =  0.3412 (34.12%)11; q = 1-p = 0.6588; e = 0.09 
(9% margin of error). The total sample size calculated was 
106.60 ≈ 107.

All the participants were informed about the study in 
detail. Written informed consent was taken from each 
participant.

All patients with diagnosis of NAFLD referred to radiology 
department were considered. A copy of ultrasound 
report was kept for record. Informed consent was taken 
from the patients. The biochemical serum parameters 
of liver enzymes: total bilirubin, bilirubin direct, Serum 
glutamic pyruvic transaminase (SGPT), serum glutamic 
oxaloacetic transaminase (SGOT) of the particular patient 
was copied. Body mass index (BMI) of the patients was 
kept in record. 

The criteria for grading of NAFLD that were used are 
as follows: Grade I (mild): increased parenchymal 
echogenicity with visible periportal and diaphragmatic 
echogenicity. Grade II (moderate): increased parenchymal 
echogenicity with obscuration of the echogenic walls 
of the portal vein branches, without obscuration of the 
diaphragm. Grade III (severe): increased parenchyma 
echogenicity with imperceptible periportal echogenicity 
and obscuration of the diaphragmatic outline (Figure 1).

The data were entered into a Microsoft Excel spreadsheet 
and later were exported to IBM SPSS Statistics for 
Windows, version 20 (IBM Corp., Armonk, N.Y., USA) 
and coded for analysis. The analysis included both 
descriptive and inferential statistics. Descriptive statistics 

(frequencies, means, and standard deviations) was used 
to describe the variables of interest. One-way analysis of 
variance (ANOVA) was applied for comparison of serum 
liver enzymes in between various grades of NAFLD at 5% 
significance level.

RESULTS
The total number of cases included in this study was 
107 that were referred as NAFLD patients who had met 
inclusion criteria of present study. Among them, 45 
(42.1%) participants were male, and 62 (57.9%) were 
female. Mean age was 37.9 ± 17.8 years old with an 
average BMI of 25.4 ± 0.66. Most patients had grade I 
NAFLD (82, 76.6%), whereas 23 (21.5%) patients had 
grade II (Table 1).

The results of the liver function test profile revealed that 
most of the participants had an elevated total SGPT level 
(146.4 ± 313.6 U/L), SGOT level (194.1 ± 431.6 U/dL), and 
Alkaline Phosphate level (166.1 ± 136.6 U/L). The mean 
Total Bilirubin level is 3.1 ± 6.1 mg/dL. The mean direct 
Bilirubin level is 1.4 ± 3.2 mg/dL respectively (Table 2). 

The findings of this study showed there was a statistically 
significant relationship between liver enzyme (SGPT and 
SGOT) levels and ultrasonographic findings (Table 3). 
The SGPT and SGOT levels were significantly higher in 
subjects with moderate NAFLD based on sonographic 
findings than the others. There was no significant 
relationship between Total Bilirubin, Direct Bilirubin 
level, and Alkaline phosphate with ultrasonogram (USG) 
grading of NAFLD.

Table 1: Demographic and ultrasonogram findings 
of the participants (n=107)

Variables n (%)

Sex

Male 45 (42.1)

Female 62 (57.9)

BMI

<18.5 3 (2.8)

18.5-24.9 50 (46.7)

25-29.9 47 (44)

>30 7 (6.5)

USG grading

Normal 2 (1.9)

Mild (Grade I) 82 (76.6)

Moderate (Grade II) 23 (21.5)
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Table 2: Liver function test according to ultrasonogram grading of NAFLD (n=107)

USG grading normal mild moderate

Liver function test
Normal

n (%)
Abnormal

n (%)
Normal

n (%)
Abnormal

n (%)
Normal

n (%)
Abnormal

n (%)
Total bilirubin - 2 (100) 47 (57.3) 35 (42.7) 15 (65.2) 8 (34.8)

Direct bilirubin - 2 (100) 52 (63.4) 30 (36.6) 17 (73.9) 6 (26.1)

SGPT - 2 (100) 19 (23.2) 63 (76.8) 4 (17.4) 19 (82.6)

SGOT - 2 (100) 17 (20.7) 65 (79.3) 2 (8.7) 21 (91.3)

Alkaline phosphate 1 (50) 1 (50) 31 (30.4) 51 (69.6) 7 (36.4) 16 (63.6)

Table 3: Comparison of liver function test with USG grading of NAFLD (n=107)

Characteristics
USG grading

p-valueNormal
(Mean ± SD)

Mild
(Mean ± SD)

Moderate (Mean ± 
SD)

Total Bilirubin (mg/dl) 0.60 ± 0.14 3.18 ± 6.26 3.37 ± 6.31 0.51
Bilirubin direct (mg/dl) 0.20 ± 0 1.39 ± 3.21 1.66 ± 3.36 0.24

SGPT (U/L) 20.50 ± 4.94 135.27 ± 344.26 197.39 ± 181.65 0.02*
SGOT (U/L) 32.5 ± 6.36 143.19 ± 349.42 266.91 ± 337.66 0.03*

Alkaline phosphate U/L 443.5 ± 456.08 165.29 ± 135.65 145.04 ± 72.82 0.83

*p-values: one-way ANOVA and statistically significant at <0.05.

Figure 1: Ultrasonographic picture of fatty liver changes grade I (Left) above and Grade II (Right) below

DISCUSSION
In this study, the prevalence of NAFLD was 98.1%. Similar 
prevalence (97%) was seen in the study done among 
obese people in India.12 The mean age of the patients 
was 37.9 ± 17.8 years and BMI in obese category was 
observed in 47 (43.9%) in this study. This was different 
from the study done in Nepal13 where the mean age of 
the patients was 45.39 ± 11.99 years and BMI in obese 
category were only 23%.

In this study, most patients of mild (82, 76.6%) and 
moderate NAFLD (23, 21.5%) were included. The authors 
could not include severe form of NAFLD. Similar findings 
were found in the research from Nepal.13 In another study 

conducted in Nepal,14 only 6 patients were included as 
severe NAFLD. Another study done in Manipal11 also 
showed mild and moderate level of NAFLD. This shows 
that the severe form of NAFLD is rare; so, it was also 
difficult for investigators of this research to include in this 
study with limited sample size.

There was little difference among females and males who 
had NAFLD. More females were affected with NAFLD 
than males in this study. Similar findings were found in 
study done in Manipal.11

This study revealed that SGPT and SGOT were the only 
liver enzyme showing statistically significant difference 
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in between NAFLD (p = 0.02, p = 0.03) suggesting the 
level of enzyme increased significantly with higher 
grades of NAFL. Similar association was seen in the 
study done by Saxena in India.15 The level of SGPT was 
found significantly (p <0.001) increased in cases than in 
controls.

There are some limitations in the study. First the 
diagnosis of NAFLD was based on ultrasonography and 
not confirmed by liver biopsy histologically. Ultrasound is 
a highly operator dependent procedure with significant 
interobserver and intraobserver bias. Secondly, this 
study was based on data from a single local tertiary 
facility, which has limited sample size of participants, 
particularly those with different degrees of fatty liver. 
This may not be a good reflection and representation of 
the general population.

CONCLUSION
Ultrasound-based grading of the severity of NAFLD is 
associated with abnormalities in the liver enzyme profiles 
of patients. The elevation of SGPT and SGOT enzymes 
can be a particular and specific marker of non-alcoholic 
fatty liver disease. Because NAFLD is a highly frequent 
condition with increasing importance, this study 
contributed to the understanding of the relationship 
between liver enzyme profile and ultrasonology in 
NAFLD.

ACKNOWLEDGEMENTS 
The  authors would  like  to  thank  all  the  participating  
patients  and  staff  for  their support and cooperation.

Conflict of interest: None.
Source(s) of support: None. 

REFERENCES
1. Neuschwander-Tetri BA, Caldwell SH. Non-alcoholic 

steatohepatitis: Summary of an AASLD single topic 
conference. Hepatology. 2003 May;37(5):1202-19. 
[PubMed | Full Text | DOI] 

2. Ferraioli G, Soares Monteiro LB. Ultrasound-based 
techniques for the diagnosis of liver steatosis. World 
J Gastroenterol. 2019;25(40):6053-62. [PubMed | Full 
Text | DOI]

3. Chalasani N, Younossi Z, Lavine JE, Chalrton M, Cusi 
K, Rinella M, et al. The diagnosis and management of 
non-alcoholic fatty liver disease: Practice guidance 
from the american association for the study of liver 
diseases. Hepatology. 2018;67(1):328-57. [PubMed | 
Full Text | DOI]

4. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry 
L, Wymer M. Global epidemiology of non-alcoholic 
fatty liver disease - Meta-analytic assessment of 
prevalence, incidence, and outcomes. Hepatology. 
2016;64(1):73-84. [PubMed | Full Text | DOI]

5. Rinella M, Charlton M. The globalisation of non-
alcoholic fatty liver disease: Prevalence and impact 
on world health. Hepatology. 2016;64:19-22. 
[PubMed | Full Text | DOI]

6. Demir M, Lang S, Steffen HM. Non-alcoholic fatty 
liver disease - Current status and future directions. 
J Dig Dis. 2015;16(10):541-57. [PubMed | Full Text | 
DOI] 

7. Shetty A, Syn WK. Health and economic burden of 
non-alcoholic fatty liver disease in the united states 
and its impact on veterans. Fed Pract. 2019;36(1):14-
9. [PubMed |Full Text]

8. Yang K C, Liao YY, Tsui PH, Yeh CK. Ultrasound 
imaging in non-alcoholic liver disease: Current 

applications and future developments.Quant 
Imaging Med Surg. 2019;9(4):546-51. [PubMed | Full 
Text | DOI]

9. Berger D, Desai V, Janardhan S. Con: Liver biopsy 
remains the gold standard to evaluate fibrosis in 
patients with non-alcoholic fatty liver disease. Clin 
Liver Dis (Hoboken). 2019;13(4):114-6. [PubMed | 
Full Text | DOI] 

10. El-Koofy N, El-Karaksy H, El-Akel W, Helmy H, Anwar 
G, El-Sayed R, et al. Ultrasonography as a non-
invasive tool for detection of non-alcoholic fatty 
liver disease in overweight/obese Egyptian children. 
Eur J Radiol. 2012;81(11):3120-3. [PubMed | Full Text 
| DOI]  

11. Jwarchan B, Lalchan S, Dhakal A, Acharya RR. 
Comparison of liver enzymes and sonological 
grading in non-alcoholic fatty liver. Asian J Med Sci. 
2020;11(2):42-5. [Full Text | DOI] 

12. Patell R, Dosi R, Joshi H, Sheth S, Shah P, Jasdanwala 
S. Non-alcoholic fatty liver disease (NAFLD) in 
obesity. J Clin Diagn Res. 2014;8(1):62-6. [PubMed | 
Full Text | DOI]  

13. Bhusal KR, Simkhada R, Nepal P. Lipid profile in 
different grades of ultrasonic non-alcoholic fatty 
liver disease. Journal of College of Medical Sciences 
Nepal. 2017;13(2):258-61. [Full Text | DOI]

14. Khadka B,Shakya RM, Bista Y. Non-alcoholic fatty 
liver disease assessment in Nepal. Int J Community 
Med Public Health. 2016;3(6):1654-9. [Full Text | DOI]

15. Saxena T, Arya A, Rathore AJ, Rajak N, Naz S, Shah R. 
GGT and SGPT - A rising marker in diagnosis of non-
alcoholic fatty liver disease. Biomed Pharmacol J. 
2014;7(1):277-80. [Full Text | DOI]  

https://pubmed.ncbi.nlm.nih.gov/12717402/
https://aasldpubs.onlinelibrary.wiley.com/doi/pdf/10.1053/jhep.2003.50193
https://doi.org/10.1053/jhep.2003.50193
https://pubmed.ncbi.nlm.nih.gov/31686762/
https://www.wjgnet.com/1007-9327/full/v25/i40/6053.htm
https://www.wjgnet.com/1007-9327/full/v25/i40/6053.htm
https://doi.org/10.3748/wjg.v25.i40.6053
https://pubmed.ncbi.nlm.nih.gov/28714183/
https://journals.lww.com/hep/Fulltext/2018/01000/The_diagnosis_and_management_of_nonalcoholic_fatty.31.aspx
https://doi.org/10.1002/hep.29367
https://pubmed.ncbi.nlm.nih.gov/26707365/
https://journals.lww.com/hep/Abstract/2016/07000/Global_epidemiology_of_nonalcoholic_fatty_liver.14.aspx
https://doi.org/10.1002/hep.28431
https://pubmed.ncbi.nlm.nih.gov/26926530/
https://journals.lww.com/hep/Fulltext/2016/07000/The_globalization_of_nonalcoholic_fatty_liver.6.aspx
https://doi.org/10.1002/hep.28524
https://pubmed.ncbi.nlm.nih.gov/26406351/
https://onlinelibrary.wiley.com/doi/10.1111/1751-2980.12291
https://doi.org/10.1111/1751-2980.12291
https://pubmed.ncbi.nlm.nih.gov/30766413/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6366581/
https://pubmed.ncbi.nlm.nih.gov/31143646/
https://qims.amegroups.org/article/view/24886/23658
https://qims.amegroups.org/article/view/24886/23658
https://doi.org/10.21037/qims.2019.03.14
https://pubmed.ncbi.nlm.nih.gov/31061705/
https://journals.lww.com/cld/fulltext/2019/04000/con__liver_biopsy_remains_the_gold_standard_to.6.aspx
https://doi.org/10.1002/cld.740
https://pubmed.ncbi.nlm.nih.gov/22817846/
https://www.ejradiology.com/article/S0720-048X(12)00287-2/fulltext
https://doi.org/10.1016/j.ejrad.2012.06.020
https://www.nepjol.info/index.php/AJMS/article/view/27203
https://doi.org/10.3126/ajms.v11i2.27203
https://pubmed.ncbi.nlm.nih.gov/24596725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3939589/
https://doi.org/10.7860/jcdr/2014/6691.3953
https://www.nepjol.info/index.php/JCMSN/article/view/17773
https://doi.org/10.3126/jcmsn.v13i2.17773
http://dx.doi.org/10.18203/2394-6040.ijcmph20161645
http://dx.doi.org/10.18203/2394-6040.ijcmph20161645
https://biomedpharmajournal.org/vol7no1/ggt-and-sgpt-a-rising-marker-in-diagnosis-of-non-alcoholic-fatty-liver-disease/
https://dx.doi.org/10.13005/bpj/487

