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Abstract---Introduction: NAFLD is the third leading indication for liver
transplantation. The prevalence of NAFLD has been documented to
be 15%-30% in general populationand 70%-75% in type 2 diabetes
population. Indian population has a higher body fat content and
abdominal adiposity: the more upper body fat content is associated
with insulin resistance causing more NAFLD. There is evidence that
Type 2 DM patients with NAFLD are at higher risk of developing
cirrhosis compared to non-diabetic patients. The present study was
conducted in a tertiary care hospital from south India to know the
Prevalence of Non -Alcoholic Fatty Liver Disease in persons with Type
2 Diabetes Mellitus and to correlate the results of Liver Function Tests
and fasting Lipid Profile with NAFLD. Materials and Methods: This is
an observational study done in patients attending OPDs in
department of General Medicine during 1lst January 2018 to 30th
June 2019 in Maharajah’s Institute of Medical Sciences, Vizianagaram
and Andhra Pradesh. Results: The prevalence of NAFLD, as assessed
by ultrasound examination, was 67%, mean age of subjects in the
NAFLD group was 53.06 = 6.20 years. Prevalence in males was
45.2%. High BMI is associated with NAFLD (P< 0.001). There was no
statistically significant difference in FBS, PPBS, HbAIC levels
between the two groups. There is increased triglyceride levels, low
HDL inthe diabetic fatty liver group as compared to non-fatty liver
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group. There was no significant difference in the mean LDL and
Total cholesterolin the NAFLD group and the normal liver group. Mild
to moderate levelselevation of levels of ALT, AST or both is a very
common finding in NAFLD. Conclusion: The prevalence of NAFLD is
high among diabetic patients. High BMI is associated NAFLD.
Increased triglyceride levels and low HDLseen. In diabetic fatty
liver. It is crucial to diagnose NAFLD at an early stage because it is
potentially treatable.

Keywords---NAFLD- Non -Alcoholic Fatty Liver Disease, LFT-Liver
Function Tests, FLP-Fasting Lipid Profile, HbAlc - Glycosylated
hemoglobin, BMI- Body Mass Index, TG- Triacylglycerols.

Introduction

The word NAFLD is used to describe a wide array of changes from simple
steatosis to steatohepatitis, cirrhosis , in the absence of excessive alcohol intake.!
Now it’s considered as one of the most frequent in the industrialized world.2
NAFLD is the third leading indication for liver transplantation.3 The prevalence of
NAFLD has been documented to be 15%-30% in general population and 70%-
75% in type 2 diabetics.4 There is evidence that Type 2 DM patients with NAFLD
are at higher risk of developing cirrhosis compared to non-diabetic patients.®
Indian population has a higher body fat content and abdominal adiposity, the
more upper body fat content is mainly associated with insulin resistance and
hence NAFLD.6

Ultrasonogram is the method of choice for screening patients for NAFLD. Liver
biopsy is considered to be an ideal method to diagnose and staging NAFLD. But, it
is a costly and invasive procedure with limitations.” A biopsy is typically indicated
when liver tests shows elevated enzymes chronically (e.g., for six months) which
are of unexplained etiology. It is crucial to diagnose NAFLD at an early stage
because it is potentially treatable and hence can prevent patients from going into
cirrhosis.8

Aims and Objectives

The present study aimed to study the Prevalence of Non -Alcoholic Fatty Liver
Disease in persons with Type 2 Diabetes Mellitus and to correlate the results of
Liver Function Tests and fasting Lipid Profile with Ultrasonographic evidence of
fatty liver in Type 2 Diabetes Mellitus in a tertiary care hospital from south India
Materials and Methods

This is an observational study done in patients attending outpatient department
in department of General Medicine, Maharajah’s Institute of Medical Sciences,

Vizianagaram, Andhra Pradesh.

Study Design: Observational study.
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Study Setting: Maharajah’s Institute of Medical Sciences, Vizianagaram, Andhra
Pradesh.

Study Population: 100 patients who were diagnosed to have Type 2 Diabetes
Mellitus belonging to both sexes and age more than 40 years attending the
General Medicine Out-patient department during the period of 1st January 2018
to 30th June 2019.

Inclusion Criteria: Patients who were diagnosed to have Type 2 Diabetes Mellitus
belonging to both sexes and age more than 40 years.

Exclusion criteria

Patients with a history of alcohol consumption for any duration, Persons with the
previous history of jaundice, ascites, and signs of liver failure, who tested positive
for Hepatitis B, Hepatitis C serology by Elisa, or by card test were excluded,
Patients with a history of drug intake that can cause fatty liver, Patients with
Nephropathy, Congestive Cardiac Failure (CCF) were excluded.

Study Duration: From 1st January 2018 to 30th June 2019.
Data Collection

After getting approval from Institutional Ethics committee and taking prior
consent, data of all patients who were diagnosed to have Type 2 Diabetes Mellitus
fulfilling inclusion criteria during the period of 1st January 2018 to 30th June
2019 attending OPDs in Maharajah’s Institute of Medical Sciences, Vizianagaram
was collected. Each patient's baseline demographic data age, sex, duration of
diabetes was recorded. The interviewed cases were subjected to ultrasound for
diagnosis of NAFLD. The patients were divided into two groups based on the
presence or absenceof fatty Liver. They were further evaluated by measurement
of Body Mass Index (BMI), Glycosylated hemoglobin (HbAlc), Lipid profile (FLP),
liver function tests (LFTs)

Statistical Analysis

Results were presented as frequency and percentages for Categorical variables
and mean+/- SD for continuous variables. Statistical calculations were done
using Chi-square tests for categorical data and on independent t-test for
continuous data. P<0.05 was considered significant. The calculations were carried
out using SPSS soft ware (Statistical Package for the Social Sciences).

Results
Our present study, which included 100 patients, was designed to assess the

prevalence of Nonalcoholic fatty liver in type 2 diabetic patients who were on
OHAs for blood sugar control and insulin naive.
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Table 1: Distribution of Study Subjects According To Age

Age in years Frequency Percent
43-50 45 45.0
51-60 40 40.0
61-70 10 10.0
>70 S 5.0
Total 100 100.0

The maximum number of patients were in the age group 43-50 years. Mean age
was 53.9 + 6 years. Males in the study were 51%, and females were 49%. 60% of
the patients had a duration of diabetes between 10-20 years, 36% had duration

<10 years and 4% > 20yrs

Table 2: USG abdomen of the studied patients

USG

Fatty Liver Frequency Percent
Yes 62 62

No 38 38
Total 100 100

Prevalence of fatty liver on USG was 62%

Table 3: Comparision of sex distribution in patients with and without NAFLD
USG Minimu | Maximu P-
Variable | Fatty Liver N m m Mean SD
value
Age Yes 62 43.0 74.0 53.06 6.20
in years No 38 47.0 73.0 55.32 7.72 0.11

The mean age of the NAFLD group was 53.06+6.20, and that of the

liver group was55.3217.72 with a (P-value 0.11)

normal

Table 4: Comparision of sex distribution in patients with andwithout NAFLD

USG Fatty Liver
Yes No
Category n
Variable % n %
Female 34 54.8% 15 39.5%
Sex Male 28 45.2% 23 60.5%
Total | 62 100.0% 38 100.0%

P=0.15
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Table 5: Comparison of BMI in patients with and without NAFLD by USG

BMI

USG Fatty P-value
Liver Minimum Maximum Mean SD

Yes 19.72 32.05 27.81 2.54

No 17.71 26.67 22.98 2.10 <0.001
Total 17.71 32.05 25.98 3.34

The mean BMI in patients with NAFLD and in the patients with normal
liver in the present study was 27.81+2.54 and 22.98%2.10, respectively, with

significant P value(P-<0.001%).

Table 6: Comparision of BMI in patients with and without NAFLD

USG Fatty Liver

Yes No
BMI (kg/m?) |n % n %
<18.5 0 0.0% 3 7.9%
18.5-249 3 4.8% 31 81.6%
25-29.9 44 71.0% 4 10.5%
=30 15 24.2% 0 0.0%
Total 62 100.0% 38 100.0%
P<0.001

The number of patients with a BMI greater than 24.9 kg/ m? in the NAFLD group
is 44, and that of the normal liver group is 4. Correlation showed a significant
association of NAFLD withhigh BMI with (P value<0.001)

Table 7: Comparison of glucose metabolism parameters between patients with
and without NAFLD

Variable USC.} Minimum| Maximum Mean SD P-value
FattyLiver
Yes 63.0 250.0 147.35 | 46.32
No 21.0 240.0 136.87 | 51.60
FBS (mg/dl) Total 21.0 250.0 143.37 | 48.41 | 0.29
Yes 104.0 360.0 222.24 | 68.87
No 129.0 340.0 204.34 | 63.57
PPBS(mg/d]) Total 104.0 360.0 215.44 | 67.15 0.19
Yes 5.8 13.0 9.17 1.81
No 6.2 13.0 8.73 1.75
HbA1C Total 5.8 13.0 9.01 1.79 0.23
Yes 1.0 22.0 10.56 4.48
Duration of DM | No 3.0 32.0 11.24 6.50
-years Total 1.0 32.0 10.82 5.32 0.54

The mean FBS of the NAFLD group was 147.35%46.32, and that of the normal
group was 136+51.60 (P value0.29). The mean PPBS of the NAFLD group was
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222.24+68.87, and that of the normal group was 204.34+63.57 (P-value 0.19).
The mean HbAIC of NAFLD group was 9.17+1.81, and that of the normal
group was 8.73%x1.75 (P value0.23). The mean duration of diabetes of the
NAFLD group was 10.56%4.48 years, and that of the normal group was
10.56+4.48 years (P-value 0.54)

Table 8: Comparison of lipid profile parameters between patients with and
without NAFLD

Variable USQ Minimum [Maximum| Mean SD P-value

FattyLiver

Yes 20.0 55.0 36.60 8.27

No 22.0 60.0 41.71 8.39
HDL(mg/dl) | Total 20.0 60.0 38.54 | 8.64 |0.004

Yes 25.0 191.0 109.66 | 37.41

No 45.0 180.0 101.68 | 38.23
LDL(mg/dl) | Total 25.0 191.0 106.63 | 37.73 |0.31

Yes 59.0 433.0 170.60 | 73.36

No 45.0 301.0 129.11 | 54.27
TG(mg/dl) | Total 45.0 433.0 154.83 | 69.47 |0.003

Yes 89.0 300.0 186.11 | 43.10

No 105.0 230.0 173.87 | 33.71
TC(mg/dl) Total 89.0 300.0 181.46 | 40.06 |0.14

The mean HDL levels of the subjects with NAFLD were 36.30+8.27, whereas, in
the normal study group, it was 41.71£8.39. The difference was statistically
significant (p- value 0.004). The Mean TRIGLYCERIDE levels of patients with
NAFLD were 170.60+73.36, and that of the normal liver group was 129.11+54.27.
The difference was statistically significant (P-value 0.003)

Table 9: Comparison of liver enzyme parameters between patients with and
without NAFLD

USG
FattyLiver | Minimum | Maximum
Variable Mean | SD P-value
Yes 15.0 99.0 43.00 | 21.85
No 11.0 56.0 34.68 | 14.61
SGOT (IU/L) Total 11.0 99.0 39.84 | 19.76 0.04
Yes 15.0 99.0 42.39 | 19.75
No 9.0 63.0 34.03 | 17.35
SGPT(IU/L) Total 9.0 99.0 39.21 | 19.22 0.03
Yes 18.0 368.0 123.79| 62.81
No 41.0 356.0 124.11| 66.06
ALP(IU/L) Total 18.0 368.0 123.91| 63.73 0.98

The difference in mean SGOT and SGPT in the NAFLD group and that of the
normal group was statistically significant
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Discussion

Our present study, which included 100 patients, was designed to assess the
prevalence of Nonalcoholic fatty liver in type 2 diabetic patients who were on
OHAs for blood sugar control and insulin naive.

The prevalence, as assessed by ultrasound examination, was found 67% in the
present study. In the study by AK Agarwal et al-9 71(57.2%) patients had evidence
of fatty liver on ultrasound. In study by Somalwar et all® prevalence was 56.66%

The mean age of subjects in the NAFLD group was 53.92 * 6.87years. The
majority of all subjects studied were in the age group of 43-50 years. Few studies
have shown that the prevalence of NAFLD increases with age. Somalwar et all®
the mean age NAFLD was 55.73 + 6.08years ,with out fatty liver 54.51 * 5.46
years statistically insignificant, Targher et al!! mean age NAFLD was 65 * 6,with
out fatty liver 60 * 4 statistically significant( P-value 0.001)

The study revealed that the prevalence of NAFLD in male T2DM patients was
45.2%, whereas in females it was 54.8%. The difference in prevalence among
males and females was found to be statistically insignificant (P value 0.15). This
finding was comparable to that of Merat et al 12, Somalwar et all0.

It is known that NAFLD is associated with metabolic syndrome. As shown in
many studies, the present study also demonstrated high BMI, has an association
with NAFLD. The mean BMI in patients with NAFLD and in patients with
normal liver in the present study was 27.81+2.54(kg/m? and 22.98 =
10(kg/m?), respectively. The difference was statistically significant.. The results
are in concordance with numerous other studies including Shobha et all3,
Somalwar et all®, Merat et all? Sheela et al'* and Targher et alll, which
showed anassociation between and high BMI and NAFLD.

Present study showed increased triglyceride levels (mean 170.60 * 73.36mg/dl)
in the diabetic fatty liver group as compared to non-fatty liver group
(triglycerides mean 41.71 +8.39 mg/dl), and the results were statistically
significant (P-value 0.004).

In a multiple logistic regression analysis by Shobha et all3, high triglycerides
were also found to be anindependent predictor of fatty liver in the diabetic
population. In the study by Merat el all2, among lipid parameters, only the
mean triglyceride levels showed a significant correlation with the presence of
NAFLD (p=0.036).

The mean HDL levels in the diabetic fatty liver group and the normal liver group
were 36.30 £8.27 mg/dl and 41.71 + 8.39 mg/dl, respectively. The difference was
statistically significant. (P value 0.004). Study findings are consistent with
numerous other studies which showed similar results. In the studyby Somalwar
et all9, subjects with NAFLD (37.05 £ 5.74 mg/dl) had a significantly lower mean
levelsof HDL than the normal study group(45.56 * 5.68 mg/dl).

The mean total cholesterol levels of the subjects with NAFLD was 186.11 + 43.10
mg/dl, Whereas in the normal liver study group, it was 173.87 £33.71 mg/dl.
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There was no statistically significant difference in the means of both the study
groups. ( P-value 0.14). Merat et all2 mean total cholesterol levels of the subjects
with NAFLD was 224.7 * 59.8 mg/dl, Whereas in the normal liver study group, it
was 212 + 49.5 mg/dl. There was no statistically significant difference. Somalwar
et allo., showed higher mean cholesterol values in the NAFLD group(255.23 *
31.80 mg/dl) than the normal liver group(173.27 * 36.73 mg/dl) and is
statistically significant

The study results with respect to LDL levels ,subjects with NAFLD was 100.3 %
35.3 mg/dl, Whereas in the normal liver study group, it was 98.3 = 36.4 mg/dl
were comparable with that of studies by Merat et al 12, Somalwar et al 19,
Shahbazian et all> which was not stasistically significant .

Patients with type-II diabetes mellitus have resistance to peripheral action of
insulin. This insulin deficiency, by promoting lipolysis, is an important cause of
fatty liver in patients with poorly controlled diabetes mellitus. The difference
between all the glucose parameters of the diabetic NAFLD and the normal liver
group was not statistically significant. These results were in accordance with
other studies done by Merat et al!2, Shahbazian et al 15, Agarwal, et ald.

The mean AST in the diabetic NAFLD group was 43.00 + 21.85 IU/L, and the
normal liver group was 34.68 = 14.61 IU/L. The difference was statistically
significant. (P value 0.04). The mean ALT in the diabetic NAFLD group was 42.39
+* 19.75 IU/L, and in the normal liver group was 34.03 = 17.35 IU/L. The
difference was statistically significant. (P value 0.03). In the study by Shobha et al
13 the mean AST and ALT levels were 37.23 + 17.9 IU/L and 51.92 + 27.3 IU/L,
respectively in NAFLD population the difference was statistically significant.

Conclusion

The prevalence of NAFLD is high among diabetic patients it should be screened
early and treated. High BMI is associated with NAFLD. Increased triglyceride
levels and low HDLseen.in patients with diabetic fatty liver. No significant
difference in the mean LDL and total cholesterol between groups.There was no
statistically significant difference in FBS, PPBS, HbA1C levels between the two
groups.

Limitation

Ultrasound was used to identify NAFLD. It has a sensitivity of 60%-94% and a
specificity of 66%-95% for detecting steatosis. Its main limitation is thatit is
operator-dependent and cannot detect mild steatosis (5%-30%)

References

1. Farrell GC, Larter CZ. Nonalcoholic Fatty Liver Disease: from Steatosis to
cirrhosis. Hepatology.2006;43:S00-S112.

2. Suzuki A, Angulo P, Lymp J, Lindor K. Chronological development of
elevated aminotransferases in a nonalcoholic population.
Hepatology.2005;41:64-71.



10

11

12

13

14

15

16

17

7359

Clark JM, Brancati FL, Diehl AM. The prevalence and an etiology of elevated
aminotransferase levels in the United States. Am J Gastroenterol 2003;
98:960-7

Bedogni G, Miglioli L, Masutti F, Tiribelli C, Marchesini G, Bellentani S.
Prevalence of and risk factors for non-alcoholic fatty liver disease: the
Dionysos Nutrition and Liver Study. Hepatology 2005; 42:44-52.

Angulo P, Keach JC, Batts KP.Independent predictors of liver fibrosis in
patients with nonalcoholic steatohepatitis. Hepatology. 1999;30:1356-62.
Yogesh K Chawla, Sunil Taneja. Non-Alcoholic Fatty Liver Disease. YPMunjal,
SK Sharma, editors. API Textbook of Medicine, Ninth ed, Mumbai. 2012.p885-
887.

Amarapurkar DN, Amarapurkar AD, Patel ND. Nonalcoholic steatohepatitis
(NASH) with diabetes: predictors of liver fibrosis. Ann Hepatol. 2006;5:30
33.

Fink S, Schilsky ML. Inherited metabolic disease of the liver. Curr Opin
Gastroenterol 2007; 23: 237-243.

Agarwal AK, Jain V, Singla S, Baruah BP, Arya V, Singh VP. Prevalence of
non-alcoholic fatty liver disease and its correlation with coronary risk
factors in patients with type 2 diabetes. J Assoc Physicians India.
2011Jun;59:351-4.

Somalwar AM, Raut AD. Study of association of non alcoholic fatty liver
disease (NAFLD) with micro and macrovascular complications of type 2
diabetes mellitus (T2DM). Int J Res Med Sci.2014; 2(2): 493-497.

Targher G. Non-alcoholic fatty liver disease, the metabolic syndrome and
the risk of cardiovascular disease: the plot thickens. Diabet Med.
2007;24:1-6

Saraswati, P. A. I. ., Gunawan, I. M. K., & Budiyasa, D. G. A. (2021).
Overview of glomerulus filtration in type 2 of diabetes mellitus at Sanjiwani
Gianyar hospital year of 2018-2019. International Journal of Health &
Medical Sciences, 4(1), 50-55. https://doi.org/10.31295/ijhms.v4n1.726

S Merat, S Yarahmadi, S Tahaghoghi, Z Alizadeh. Prevalence of Fatty Liver
Disease among Type 2 Diabetes Mellitus Patients and its Relation to Insulin
Resistance. Middle East J Dig Dis. 2015;1(2).74-79.

Shobha Luxmi, Rukhsana Abdul Sattar, Jamal Ara. Association of
nonalcoholic fatty liver with type 2 diabetes mellitus. J Liaquat University
Med Health Sci. 2008;7(3):188-93

Suryasa, I. W., Rodriguez-Gamez, M., & Koldoris, T. (2021). Health and
treatment of diabetes mellitus. International Journal of Health Sciences, 5(1),
i-v. https://doi.org/10.53730/ijhs.v5n1.2864

Sheela Krishna Murthy, G. N. Nagesh. Prevalence of Non-Alcoholic Fatty
Liver Disease and its Correlation with Coronary Risk Factors in Patients
with type 2 DM. J of Evolution of Med and Dent Sci.2015; 4 (47): 8101-8107
Hajieh Bibi Shahbazian, Seyed Jalal Hashemi , Seyed Mahmood Latifi.
Prevalence of Fatty Liver Disease and Its Risk Factors in Type 2 Diabetic
Patients. Iranian J Diab obesity.2011;3(2):2011.



