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A B S T R A C T
Introduction: Diabetes mellitus (DM) is a group of metabolic diseases characterized by hyperglycemia resulting from defect
in insulin secretion, insulin action or both. The association between Non Alcoholic Fatty Liver Disease (NAFLD) and type 2
diabetes mellitus (T2DM) has been well established. Hence the present study was carried for assessing the prevalence of
non-alcoholic fatty liver disease and its association with diabetic nephropathy in type 2 diabetes mellitus patients.
Material and methods: A total of 150 type 2 diabetic patients were enrolled in the present study. Complete demographic
and clinical details of all the patients were obtained. Blood samples were obtained from all the patients and routine
investigations were carried out. Hepatic ultrasonography was performed in all patients after 12 hours fasting. All the results
were recorded in Microsoft excel sheet and were analysed by SPSS software. Chi- square test was used for evaluation of
level of significance.
Results: NAFLD was found to be present in 109 patients. Therefore; the overall prevalence of NAFLD was found to be 72.67
percent of the patients. The overall prevalence of diabetic nephropathy was found to be 32.66 percent among diabetic
patients. Out of 49 patients with diabetic nephropathy, NAFLD was found to be present in 35 patients while it was absent in
14 patients. While assessing the association of NAFLD with diabetic nephropathy in type 2 diabetic patients, non-significant
results were obtained.
Conclusion: NAFLD was not found to be a significant risk factor for development of diabetic nephropathy in type 2 diabetic
patients.
Keywords: Non-alcoholic Fatty Liver, Diabetic Nephropathy

INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic diseases
characterized by hyperglycemia resulting from defect in
insulin secretion, insulin action or both. It is an important
cause of morbidity and mortality worldwide.1 The renin–
angiotensin system plays a predominant role in the evolution
of renal disease, not only by inducing changes in arterial
pressure (BP) and glomerular hemodynamics, but also by
increasing oxidative stress and promoting expression of proinflammatory genes and pro-fibrotic factors in mesangial
cells and vascular smooth muscle, additionally, angiotensin
II promotes mesangial cell and vascular smooth muscle
proliferation, thus contributing to the enlargement of the
arteriolar wall. Activated inflammatory cells, especially T
cells, synthesize angiotensin, thereby reinforcing intrarenal
angiotensin production.2-4
The association between NAFLD and type 2 diabetes
mellitus (T2DM) has been well established, which could

be explained by the insulin-resistance and compensatory
hyperinsulinemia progressing to defective lipid metabolism
and hepatic triglyceride (TG) accumulation in NAFLD or
to β-cell dysfunction in T2DM. Compared with nondiabetic
subjects, patients with T2DM appear to have an increased
risk of developing NAFLD and certainly have a heightened
risk of developing advanced liver diseases, such as fibrosis,
cirrhosis, and hepatocellular carcinoma.5-7 Hence the
present study was carried for assessing the prevalence
of non-alcoholic fatty liver disease and its association
with diabetic nephropathy in type 2 diabetes mellitus
patients.

MATERIAL AND METHODS

The present study was conducted in the department of
medicine from Oct 2019 to Dec 2019 and it included
assessment of the prevalence of non-alcoholic fatty liver
disease and its association with diabetic nephropathy in type
2 diabetes mellitus patients. Ethical approval was obtained
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from institutional ethical committee and written consent
was obtained from all the patients after explaining in detail
the entire research protocol. A total of 150 type 2 diabetic
patients were enrolled in the present study. Exclusion criteria
for the present study included:
• Patients who didn’t gave the informed consent,
• Patients with positive history of any known drug
allergy,
• Patients with presence of any malignant neoplasm
Complete demographic and clinical details of all the
patients were obtained. Blood samples were obtained
from all the patients and routine investigations were
carried out. Hepatic ultrasonography was performed in
all patients after 12 hours fasting, and fatty liver based on
standard criteria was diagnosed. Diagnosis of diabetic
nephropathy was done by a positive persistent albuminuria
for a minimum of three consecutive readings within the
study. The prevalence of NAFLD and diabetic nephropathy
was assessed among diabetic patients. All the results were
recorded in Microsoft excel sheet and were analysed by
SPSS software. Chi- square test was used for evaluation of
level of significance. P- value of less than 0.05 was taken as
significant.

RESULTS

In the present study, a total of 150 type 2 diabetic patients
were enrolled. Mean age of the diabetic patients was found
to be 41.5 years. 56 patients belonged to the age group of 30
to 45 years. 89 patients were males while the remaining were
females. 96 patients had rural residence while the remaining
Parameter
Number of patients
Age group (years)

Gender
Residence

Parameter
Prevalence of NAFLD

54 patients had urban residence (table-1). NAFLD was
found to be present in 109 patients. Therefore; the overall
prevalence of NAFLD was found to be 72.67 percent of the
patients (table-2).
In the present study, the overall prevalence of diabetic
nephropathy was found to be 32.66 percent among
diabetic patients (table-3). Out of 49 patients with diabetic
nephropathy, NAFLD was found to be present in 35 patients
while it was absent in 14 patients. While assessing the
association of NAFLD with diabetic nephropathy in type
2 diabetic patients, non-significant results were obtained
(table-4, graph-1).
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Graph-1: Correlation of NAFLD with diabetic nephropathy
in type 2 diabetic patients
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Table-1: Demographic data of type 2 diabetic patients
Number
109
Table-2: Prevalence of non-alcoholic fatty liver disease in diabetic patients

Parameter
Number
Prevalence of diabetic nephropathy
49
Table-3: Prevalence of diabetic nephropathy in diabetic patients
Parameter

NAFLD Absent

Number
150
42
56
52
89
61
96
54

Percentage
72.67

Percentage
32.66

Diabetic nephropathy
Total
Chi- square
value
Present
Absent
Present
35
84
109
0.3222
Absent
14
27
41
49
101
150
Table 4: Association of NAFLD with diabetic nephropathy in type 2 diabetic patients

p- value
0.5704
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DISCUSSION

NAFLD, defined as the presence of hepatic steatosis in
the absence of secondary causes, is emerging as a public
health issue worldwide, with a global pooled prevalence, by
imaging, of 25.24% among general population. NAFLD
includes a spectrum of diseases ranging from simple steatosis
to nonalcoholic steatohepatitis (NASH), and to advanced
fibrosis and cirrhosis and hepatocellular carcinoma, causing
considerable liver-related morbidity and mortality.7-9 Hence:
the present study was carried for assessing the prevalence
of non-alcoholic fatty liver disease and its association with
diabetic nephropathy in type 2 diabetes mellitus patients.
In the present study, a total of 150 type 2 diabetic patients
were enrolled. Mean age of the diabetic patients was found
to be 41.5 years. NAFLD was found to be present in 109
patients. Therefore; the overall prevalence of NAFLD
was found to be 72.67 percent of the patients. Heidari Z
et al investigated the association between Non Alcoholic
Fatty Liver Disease (NAFLD) and diabetic nephropathy
in these patients. This cross-sectional study was conducted
on 255 patients with T2DM, with minimum age being 30
years. Hepatic ultrasonography using a 3.5 MHz probe was
performed in all subjects. Fatty liver based on standard criteria
was diagnosed with liver brightness, contrast between the
echogenicity of the liver, kidneys and the blood vessels fading
rate. Screening for microalbuminuria was performed by the
preferred method, measurement of the Urine Albumin-ToCreatinine (UACR) ratio in a random spot collection. 255
patients with T2DM were enrolled of which 173 (68%) were
females and 82 (32%) were males. Of these 221 subjects
(86.66%) had NAFLD. Diabetic nephropathy was observed
among 33% of individuals, microalbuminuria among 32%
and macroalbuminuria in 10% of all individuals. Duration
of diabetes, Body Mass Index (BMI), hypertriglyceridemia,
and HbA1c were significantly associated with incidence
of NAFLD. Also, duration of diabetes and HbA1c were
significantly associated with diabetic nephropathy in patients
with T2DM. NAFLD in patients with T2DM is extremely
common.10
In the present study, the overall prevalence of diabetic
nephropathy was found to be 32.66 percent among diabetic
patients. Out of 49 patients with diabetic nephropathy,
NAFLD was found to be present in 35 patients while it
was absent in 14 patients. While assessing the association
of NAFLD with diabetic nephropathy in type 2 diabetic
patients, non-significant results were obtained. Dai W et
al estimated the pooled prevalence of NAFLD in T2DM
patients. Electronic databases of PubMed, Web of Science,
Embase, Chinese National Knowledge Infrastructure, and
Wanfang were searched using MeSH terms to identify
relevant studies. Eligibility assessment and data extraction
were conducted independently by 2 investigators and a metaanalysis was performed to synthesize the data. Heterogeneity
was evaluated using the Cochran Q test and quantified using
the I2 statistic. Publication bias was assessed using both the
Begg and Egger tests. Subgroup analyses were performed to
identify the possible sources of heterogeneity. Twenty-four
studies involving 35,599 T2DM patients were included
in this meta-analysis, of which 20,264 were identified

with NAFLD. A high degree of heterogeneity (I2 = 99.0%,
P < .001) was observed among the eligible studies, with the
reported prevalence ranging from 29.6% to 87.1%. The
pooled prevalence of NAFLD in T2DM patients, by a
random-effects model, was 59.67%. Sensitivity was low and
both the Begg test and Egger test showed low possibility
of publication bias. Subgroup analyses indicated that the
prevalence of NAFLD in T2DM patients differed by gender,
obesity, hypertension, dyslipidemia, coronary heart disease,
and chronic kidney disease. The high pooled prevalence of
NAFLD in T2DM patients found in this study significantly
underscores the need for early assessment of NAFLD and the
importance of strengthening the management of NAFLD in
T2DM patients.11
The clinical associations of NAFLD with the element of
metabolic syndrome, including obesity, hypertension, and
dyslipidemia have been well established.12 For example, Yi
et al found that body mass index and dyslipidemia were
independent risk factors for NAFLD in T2DM,13 and
Leite et al found that the occurrence of NAFLD in T2DM
was associated with obesity and hypertriglyceridemia.14
Additionally, Ding et al found that T2DM patients with
NAFLD had significantly higher levels of systolic blood
pressure and diastolic blood pressure than T2DM patients
without NAFLD.15 Based on these findings, it was deduced
that NAFLD may be a hepatic manifestation of metabolic
syndrome. Consistently, the prevalence of NAFLD in
T2DM patients differed significantly with differences in
sample characteristics, including obesity, hypertension, and
dyslipidemia. Insulin resistance, which is highly shared in
the element of metabolic syndrome, could, to a large extent,
account for the associations of obesity, dyslipidemia, and
hypertension with NAFLD in T2DM.16

CONCLUSION

From the above results, the authors concluded that NAFLD
was not found to be a significant risk factor for development
of diabetic nephropathy in type 2 diabetic patients. However;
further studies are recommended.
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