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Abstract  Original Research Article 
 

Introduction: Non-Alcoholic Fatty Liver Disease (NAFLD) is now the most common chronic liver condition in the 

world, affecting up to 9% of people in the developing and up to 30% in the developed world. The aim of the study was 

to find out the association of Non-Alcoholic Fatty Liver Disease with Diabetes Mellitus-chronic kidney disease (DM-

CKD). The aim of the study was to find out the association of Non-Alcoholic Fatty Liver Disease with Diabetes 

Mellitus-chronic kidney disease (DM-CKD). Methods: This cross-sectional observational study was carried out at the 

Nephrology department of Chittagong Medical College Hospital, Chittagong for 6 months, where 50 patients of DM-

CKD were enrolled. Data was collected by pretested questionnaire through face-to-face interview from those patients 

who gave consent and fulfilled inclusion criteria. Result: Most of the respondents were male 64% and from upper 

middle class 48%. Among the respondents 34% had non-alcoholic fatty liver disease. Triglyceride level in presence of 

NAFLD was more (NAFLD pr.=335.12, SD=158.98) vs NAFLD absent (NAFLD ab.=169.64, SD=35.84) and mean 

LDL level of the patients without NAFLD was more (NAFLD ab.= 124.76 SD=39.24) vs with NAFLD (NAFLD 

pr.=71.82, SD= 37.16). Mean LDL level of the patients in absence of NAFLD is more (NAFLD ab.= 124.76, 

SD=39.24) than those NAFLD present (NAFLD pr.=71.82, SD= 37.16). In this study we found a significant relation 

between Serum Cretinine level and NAFLD (p=0.022). We also found a higher RBS level in patients with NAFLD t 

(50) =3.699, p= 0.001. Conclusion: The study found that among DM-CKD patients with NAFLD male from upper 

middle socio-economic class are more likely to develop the disease. That indicates poor renal function and progression 

to end stage renal disease is more likely in those patients. Early treatment and strict control of risk factors as well as 

special attention may halt disease progression in these patients. 

Keywords:  Diabetes, Cardiac Kidney Diseases, Fatty-Liver Disease, NAFLD. 
Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION 
Nonalcoholic fatty liver disease (NAFLD) in 

its whole spectrum of disease ranging from simple 

steatosis to steatohepatitis and cirrhosis due to 

accumulation of hepatic fat in the absence of alcohol 

ingestion is one of the most common causes of chronic 

liver disease [1-3]. Prevalence of NAFLD has been 

estimated to be in the 15 to 30% range in the general 

population in various countries [4, 5] which is almost 

certainly increasing. Epidemiological studies clearly 

show a very high prevalence of NAFLD in conditions 

associated with insulin resistance, such as obesity, Type 

2 Diabetes Mellitus (T2DM) and metabolic syndrome
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[6-13]. The prevalence of NAFLD is 75% and 90% in 

obese [7, 12, 13] and morbidly obese patients [9, 10] 

respectively and present in a high proportion (ranging 

50%–75%) of patients affected by Type 2 Diabetes 

Mellitus [6, 11].
 
So strongly associated with metabolic 

syndrome [6, 11] that it is often considered the hepatic 

component of metabolic syndrome [14]. The liver plays 

a key role in regulating both glucose and lipid 

metabolism. Derangements in these metabolic pathways 

are typical features of both NAFLD and T2DM [15]. 

Fatty liver is not only a target of cytokines like acyl-

CoA, ceramide, acyl-carnitines, activate several 

kinases, including protein kinase C (PKC), mTOR and 

S6K (which suppress IRS-1 tyrosine phosphorylation 

and downstream signaling) [16-19] but also the source 

of several proinflammatory, proatherogenic and 

nephrotoxic factors that may play a role in the 

development and progression of both cardiovascular 

disease (CVD) and chronic kidney disease (CKD) [17-

20]. Moreover, NAFLD enhances cardiovascular risk 

through the contribution to hepatic/systemic insulin 

resistance and atherogenic dyslipidemia. Additionally, 

NAFLD may contribute to the pathogenesis of T2DM 

through the release of some liver-secreted proteins with 

diabetogenic properties, such as fetuin-A, fibroblast 

growth factor-21, and retinol binding protein-4 [20].
 
In 

T2DM, fasting hyperglycemia results from unopposed 

endogenous hepatic glucose production, insulin 

resistance, and postprandial hyperglycemia caused by 

reduced glucose uptake in skeletal muscle and 

adipocyte inflammation. Both fasting and postprandial 

hyperglycemia are, at least in part, linked to the amount 

of hepatic steatosis [15, 21-23]. Presence of NAFLD 

raises a suspicion of metabolic syndrome which in turn 

in DM and CKD patient may cause cerebro-vascular 

diseases and other vascular complication [24, 25]. 

NAFLD appears to be associated also with increased 

prevalence and incidence of CKD among patients with 

T2DM [20]. Data from the Valpolicella Heart Diabetes 

Study [26] showed an almost double prevalence of 

CKD among T2DM patient with ultrasound-diagnosed 

NAFLD in comparison to those without it. Importantly, 

the same group reported that NAFLD was associated 

with an increased risk of incidence of CKD at follow-up 

in a cohort of 1800 diabetic patients, independently of 

other renal risk factors [24, 26, 27]. So NAFLD in CKD 

patient not only increases risk of developing T2DM and 

CKD, but also worsens glycemic control and 

contributes to the pathogenesis of major chronic 

complications of diabetes, such as CVD [28-31]. So if 

we diagnose NAFLD in DM-CKD patient early, we can 

at least take measure to pause the progression of 

NAFLD, hence progression of CKD [29-31]. Compared 

with individuals without diabetes, patients with T2DM 

seem to be at increased risk for developing NAFLD and 

certainly have a higher risk for developing fibrosis and 

cirrhosis [32-35]. For these reasons, we want to find 

proportion of NAFLD in DM-CKD under controlling 

the effects of confounding factors, including age, 

gender, lifestyle factors, blood glucose, blood lipids, 

and serum alanine aminotransferase (ALT). NAFLD 

may be diagnosed by ultra-sonogram of liver [26], 

which is a noninvasive, cheap, available even in the 

remotest area of Bangladesh and technical advancement 

in radiology have led to identification of liver echo-

texture more easily. The General objective is to find out 

the association of NAFLD with DM-CKD. Specific 

objectives are to find out the proportion of NAFLD in 

DM-CKD patients, to describe the socio-demographic 

picture of hospitalized patients with NAFLD and CKD, 

the difference of biochemical parameter between DM-

CKD patients stratified by presence of NAFLD and to 

find out relation between NAFLD and staging of CKD. 

There are several studies regarding association of 

NAFLD in DM-CKD patients in western world, but 

Study in Bangladesh is limited. So, if we can give a 

snap shot of NAFLD in DM- CKD, it will help in 

further large-scale study. Aim of the present study was 

to find out the association of NAFLD with diabetic 

CKD patients admitted in CMCH which covers around 

15 districts of Bangladesh. 

 

OBJECTIVE 
General Objective 

 To find out the association of Non-Alcoholic Fatty 

Liver Disease with Diabetes Mellitus-chronic 

kidney disease (DM-CKD) 

 

METHODS 

This cross-sectional observational study was 

carried out at the Nephrology department of Chittagong 

Medical College Hospital, Chittagong. The study 

duration was 6 months, from July 2017 to December 

2017. The study was conducted with a total of 50 

patients of DM-CKD from all CKD patients attending 

the Nephrology department in the study hospital. 

Diagnosed cases of diabetic CKD patients were 

thoroughly informed about the aims, objectives and 

detail procedure of the study before examination. 

Informed written consent was obtained from all 50 

patients participating in the study, and participants were 

allowed freedom to withdraw from the study whenever 

they liked, even after participation. Ethical approval 

was also obtained from the ethical review committee of 

the study hospital. From the 50 eligible participants, 

clinical history was taken, and clinical examination was 

done to elicit findings related to NAFLD and its 

complication in nonalcoholic Diabetic patients. BP was 

assessed in triplicate with a standard mercury 

manometer. Information on daily alcohol consumption, 

smoking status, and use of medications was obtained 

from all participants by questionnaire. Hepatic 

ultrasonography scanning was performed on all 

participants by experienced radiologist, who was 

blinded to participants’ details. Diagnosis of hepatic 

steatosis was made on the basis of characteristic 

sonographic features: evidence of diffuse hyper 

echogenicity of liver relative to kidneys, ultrasound 

beam attenuation, and poor visualization of intrahepatic 
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structures. Other related investigations were done. All 

relevant data were noted in the pre-tested data sheet. All 

data were checked and rechecked to avoid error. Data 

were processed and analyzed using computer software 

SPSS (Statistical Package for Social Sciences), version 

20. Student’s t-Test was done at p-value < 0.05 were 

considered significant. 

 

RESULTS 
The table 1 showed that among the 

respondents most of them were male 32 (64%) and 

others were female18 (36%). Of them, 18 (36%) 

respondents were housewives, followed by businessman 

17 (34%), service holder 10 (20%), farmer (3). Socio-

economic status showed, most are from upper middle 

class 24 (48%), followed by lower middle, upper class 

12 (24%) each and lower class 2 (4%). Table also 

shows that the mean age of respondents was 56.50 

years, SD 9.45, lowest age 32 years and highest age 75 

years. The table 1 showed that among the respondents 

17 (34%) had non-alcoholic fatty liver disease and rest 

of the respondents 33 (66%) had not. The table 2 

showed that among the respondents the mean 

cholesterol level of the patients in absence of NAFLD 

was more (NAFLD ab.= 205.70, SD=38.56) than those 

NAFLD present (NAFLD pr.=178.53, SD= 44.83) on 

the other hand mean triglyceride level in presence of 

NAFLD was more (NAFLD pr.= 335.12, SD=158.98) 

than those NAFLD absent (NAFLD ab.=169.64, SD= 

35.84). Again, mean Low Density Lipoprotein (LDL) 

level of the patients in absence of NAFLD was more 

(NAFLD ab.= 124.76, SD=39.24) than those NAFLD 

present (NAFLD pr.=71.82, SD= 37.16) and mean High 

Density Lipoprotein (HDL) level of the patients in 

absence of NAFLD was more (NAFLD ab.= 42.24, 

SD=5.09) than those NAFLD present (NAFLD 

pr.=39.76, SD= 7.82). To find out the statistical 

significance of these differences an independent sample 

t-test was done, after observing normality of the 

distribution of the data. The result showed that these 

differences were highly statistically significant in serum 

cholesterol [t (50)=2.223, p=0.03], triglyceride 

[t(50)=5.754, p=0.003] and LDL level [t(50)=5.754, 

p=0.003], two tailed ( assuming equal variances). The 

table 3 showed that among the respondents regarding 

biochemical markers the mean ALT level of the patients 

in presence of NAFLD was more (NAFLD pr.=26.59, 

SD=5.14) than those NAFLD absent (NAFLD 

ab.=26.36, SD= 5.12).  Mean RBS level of the patients 

in presence of NAFLD was more (NAFLD pr.=13.62, 

SD=2.86) than those NAFLD absent (NAFLD 

ab.=10.83, SD=2.35). Mean prothrombin time of the 

patients in absence of NAFLD was more (NAFLD ab.= 

12.70, SD=0.81) than those NAFLD present (NAFLD 

pr.=12.65, SD=0.81) and mean Serum Creatinine level 

of the patients in presence of NAFLD was more 

(NAFLD pr.=8.58, SD=3.82) than those NAFLD absent 

(NAFLD ab.=6.04, SD=3.45). To find out the statistical 

significance of these differences, independent sample t-

tests were done after observing normality of the 

distribution of the data. The result shows that this 

difference was not significant statistically in case of 

ALT level [t (50) =0.147, p=0.884] and prothrombin 

time [t (50) = 0.186, p=0.853] but the result was found 

significant for RBS level [t (50) =3.699, p=0.001] and 

Serum Creatinine [t (50) =2.373, p=0.022] two tailed 

(assuming equal variances). The table 4 showed that 

among the respondents the mean GFR of the patients in 

absence of NAFLD was more (NAFLD ab.=16.45, 

SD=12.72) than those NAFLD present (NAFLD 

pr.=8.74, SD= 4.95). To find out the statistical 

significance of this difference an independent sample t-

test was done after observing normality of the 

distribution of the data. The result shows that this 

difference was significant statistically t(50)=2.395, 

p=0.021 two tailed ( assuming equal variances).  

 

Table-1: Socio-demographic characteristics of respondents (n=50). 

Characteristics Number (%) 

Sex 
Male 32(64) 

Female 18(36) 

Occupation 

House Wife 18(66) 

Businessman 17(34) 

Service Holder 10(20) 

Farmer 3(6) 

Others 2(4) 

Socio-economic Status 

Lower Class 2(4) 

Lower Middle Class 12(24) 

Upper Middle Class 24(48) 

Upper Class 12(24) 

Age(years) 
Mean ± SD 56.50 ± 9.45 

Age Range 32-75 

Non- alcoholic fatty 

liver disease 

Present 17(34) 

Absent 33(66) 
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Table-2: Difference in Lipid profile between NAFLD present and absent respondents (n=50). 

Lipid profile 

Category according to 

presence or absence of 

NAFLD 

n MEAN ± SD 
t test 

p value 

Serum cholesterol 
NAFLD Present 17 178.53 44.83 t = 2.233 

p = 0.030 NAFLD Absent 33 205.70 38.56 

Triglyceride level 
NAFLD Present 17 335.12 158.98 t = 5.754 

p = 0.003 NAFLD Absent 33 169.64 35.84 

Low Density Lipoprotein (LDL) 

level 

NAFLD Present 17 71.82 37.16 t = 4.681 

p = 0.0004 NAFLD Absent 33 124.76 39.24 

Serum High Density Lipoprotein 

(HDL) level 

NAFLD Present 17 39.76 7.82 t = 1.353 

p = 0.183 NAFLD Absent 33 42.24 5.09 

 

Table-3: Difference in Biochemical markers between NAFLD present and absent respondents (n=50). 

Biochemical markers 
Category according to 

presence or absence of NAFLD 
n MEAN ± SD 

t test value 

P value 

Alanine Transaminase 

(ALT) level 

NAFLD Present 17 26.59 5.14 t = 0.147 

P = 0.884 NAFLD Absent 33 26.36 5.12 

RBS level 
NAFLD Present 17 13.62 2.86 t = 3.699 

P = 0.001 NAFLD Absent 33 10.83 2.35 

Prothrombin time 
NAFLD Present 17 12.65 1.06 t = 0.186 

P = 0.853 NAFLD Absent 33 12.70 0.81 

Serum Creatinine 
NAFLD Present 17 8.58 3.82 t = 2.373 

P = 0.022 NAFLD Absent 33 6.04 3.45 

 

Table-4: Difference in Estimated Glomerular Filtration rate (eGFR) between NAFLD present and absent 

respondents (n=50). 

NAFLD Status n MEAN ± SD 
t test value 

p value 

NAFLD Present 17 8.74 4.95 t = 2.395 

p= 0.021 NAFLD Absent 33 16.45 12.72 

 

DISCUSSION 
This observational study was conducted with a 

view to determine the association between NAFLD 

with DM-CKD. All patients of diabetic CKD who were 

admitted in the CMCH during the study period were 

selected as cases. There are several studies regarding 

association of NAFLD in DM-CKD patients in the 

western world, but Study in Bangladesh is limited. To 

fill up this data gap, initiative was taken to conduct this 

observational study. In our study we found that among 

the respondents (N= 50), 34% (17) had non-alcoholic 

fatty liver disease and rest of the respondents (33) had 

no NFALD. 64% of respondents were male and 36% 

were female, the mean age was 56.5 years with SD ± 

9.45 and 48% were from upper middle class. In a 

previous study, mean age of CKD was 49.5 years [28] 

and the prevalence of NAFLD increased with 

increasing age [28, 36]. This may be due early 

treatment seeking behavior of their population. In our 

study, serum triglyceride level was significantly higher 

in patients with NAFLD (p= 0.003) and LDL and 

Serum cholesterol were significantly more in patients 

without NAFLD. In previous studies, they also found 

relationship between NALFD and Serum triglyceride 

[37]. In our study we also found a significantly raised 

RBS level in NAFLD patients (p= 0.001) which 

corresponded with previous study (OR 2.8, 95% CI 

1.5–5.20) [38]. In this study, there was no significant 

difference of serum HDL, serum ALT and prothrombin 

time between two groups were not significantly 

different; these correspond to other studies [39, 40] The 

serum creatinine level in NAFLD patients was 

significantly higher. We had calculated e-GFR of the 

patients and found that it was also statistically 

significantly different in two groups (p=0.02). Some of 

the earlier studies found no significant relation between 

serum Creatinine level and NAFLD [25, 40, 41].
 
But in 

one study, NAFLD patients had higher (p<0.001) age- 

and sex-adjusted prevalence rates of CKD (15 vs 9%) 

than counterparts without NAFLD [26]. In this study 

logistic regression analysis showed NAFLD was 

associated with increased rates of CKD (odds ratio 

1.87; 95% CI 1.3–4.1, p=0.020) independently of age, 

sex, BMI, waist circumference, hypertension, diabetes 

duration, HbA1c, lipids, smoking status and 

medications use, and they also have proliferative/laser-

treated retinopathy (odds ratio 1.75; 1.1–3.7, p=0.031). 

Nonalcoholic fatty liver disease, diagnosed by liver 

ultrasound and exclusion of other common causes of 

chronic liver disease, was associated with a moderately 
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increased risk for CKD (hazard ratio 1.69; 95% 

confidence interval 1.3 to 2.6; P = 0.001) [42].
 

Adjustments for gender, age, body mass index, waist 

circumference, BP, smoking, diabetes duration, 

glycosylated hemoglobin, lipids, baseline estimated 

GFR, microalbuminuria and medications 

(hypoglycemic, lipid-lowering, antihypertensive, or 

antiplatelet drugs) did not appreciably attenuate this 

association (hazard ratio 1.49; 95% confidence interval 

1.1 to 2.2; P = 0.01) [21].
 
All these findings correspond 

with the fact that NAFLD exacerbates hepatic insulin 

resistance. Growing evidence also indicates that 

NAFLD may worsen glycemic control in people with 

type 2 Diabetes Mellitus and may contribute to the 

development and progression of the most important 

chronic complications of diabetes, such as 

cardiovascular disease and chronic kidney disease.  

 

Limitations of the Study 

The study was conducted in a single hospital 

with small sample size. So, the results may not 

represent the whole community. There was no long 

term follow-up of the patients 

 

CONCLUSION 
In contrast with previous studies, our study 

found that among DM CKD patients NAFLD was more 

common in male of upper middle socioeconomic class. 

Serum triglyceride and creatinine level were higher in 

patients with NAFLD and e-GFR was lower. That 

indicates poor renal function and progression to end 

stage renal disease is more likely in DM-CKD patients 

with NAFLD. 
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RECOMMENDATION 

Early treatment of NAFLD and strict control 

of risk factors as well as special attention in this special 

group of patients with diabetic-chronic kidney disease 

may halt disease progression. 
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