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ABSTRACT 
 

Background: Non-alcoholic liver disease causes liver damage and influences the insulin production, metabolic and 
inflammatory pathways and renal sufficiency. 
Aim: To find an association of fatty liver, metabolic syndrome and subclinical inflammation on mild renal inadequacy. 
Study design: Comparative analytical study 
Place and duration of study: Department of Medicine, Bolan Medical College Quetta from 1st January 2020 to 30th June 2021. 
Methodology: One hundred and twenty patients were enrolled. They were divided in two groups; 60 controls and 60 non-
alcoholic fatty liver disease patients age between 30-55 years of age included. Their demographic, ultrasonography, 
anthropometric measurements and biochemical details were recorded. 
Results: There were 34 men out of 60 having NA fatty liver with a mean age of 45±5.8 years. Mild renal inadequacy was seen in 
21, metabolic syndrome in 27, hypertension in 18 and diabetes in 8 of non-alcoholic fatty liver patients with a mean raised CRP 
as 1.5±0.8mg/L. 
Conclusion: Non-alcoholic fatty liver presence in addition to metabolic syndrome and subclinical inflammation effect on mild 
renal inadequacy 
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INTRODUCTION 
 

The global inclination in hyper tension and diabetes has resulted in 
high prevalence of chronic renal diseases as these factors are 
major high risk associated with impaired kidney function.1 Chronic 
renal disease (CRD) has become a major threat worldwide with 
increasing economical burden on developing countries like 
Pakistan. CRD also ascend the risk of cardiovascular diseases 
beside itself being a high risk factor of mortality.2 Cardiovascular 
diseases, metabolic syndrome aggravated the chances of mild 
renal insufficiency3. Early stage detection of the CRD can attribute 
to better chances of survival.4 

Fatty liver diseases which are not due to alcohol 
consumption can be progressed into cirrhotic, cancerous liver if 
untreated. It has also being linked with the cardio-metabolic risk, 
obesity and diabetes. Non-alcoholic fatty liver has been reported 
for its association with CRD and cardiovascular diseases 
development4,5. 

The risk of type 2 diabetes mellitus, CRD and cardiovascular 
diseases accelerates in cases with metabolic syndrome.6 The 
causative agent can be their common pathophysiology showing an 
association of chronic inflammation, insulin resistance and also 
oxidative stress. These all variables are interlinked as liver 
metabolizes glucose and insulin resistance causes oxidative 
stress.7 Subclinical inflammations can cause CRD as well as 
cardiovascular disease formation8. C-reactive proteins (CRP) can 
identify the subclinical inflammation9. 

The present study was designed to compare the effect of 
non-alcoholic fatty liver disease, subclinical inflammation, and 
metabolic syndrome on mild renal insufficiency. 

 

MATERIALS AND METHODS 
 

It was a comparative analytical study including 120 patients which 
were further divided into two groups after permission from IRB. 
Sixty were healthy individuals with no fatty liver, metabolic 
syndrome or subclinical inflammation, whereas the other group 
had 60 individuals with non-alcoholic (NA) fatty liver, metabolic 
syndrome and subclinical inflammation in them. The age between 
30-55 years adults from both genders were included. Patient 
consuming alcohol/any other addictive drugs or having liver  
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damage due to carcinoma/cirrhosis were excluded from the study. 
After attaining an informed consent each patient complete data 
profile was entered on a questionnaire. Each participant was 
diagnosed for fatty liver by ultrasonography and 5cc fasting blood 
was withdrawn for serum and whole blood formation. Biochemical 
testing of complete lipid profile, CRP, creatinine, Liver function test 
(LFT) and HbA1c levels were performed on each participant. The 
weight, height and blood pressure of each individual was 
measured for analyzing BMI and hypertension. All the biochemical 
analysis was done through ELISA bioscience, Germany kits and 
anthropometric measurements were conducted by using digital 
weight and height measurement machines and also using 
sphygmomanometer for BP measurements. 

Ejection glomerular fraction rate (eGFR) was calculated by 
MDRD formula: eGFR=175× serum creatinine−1.154×age−0.203 × 
0.742 (for females) where Mild renal inefficiency is if eGFR value is 
≥ 60 and also <90 mL/min/1.73 m2.10,11 

The data was analyzed by using statistical package SPSS-
23.0 where quantitative variable were analyzed by t test and 
categorical data was analyzed through Chi-square. p value less 
than 0.05 was considered as significant. 

 

RESULTS 
 

The mean age of control group was 41.5±6.5 years while of 
patients was 45±5.8 years. More percentage of men (n=34), BMI 
and blood pressure values was noticed in NA fatty liver group than 
controls. Table 1 

The comparison of lipid profile between the two groups 
showed that mean cholesterol, Low density lipids (LDL) and 
triglycerides were higher in NA fatty liver group than the controls. 
Further the high density lipid (HDL) also known as good 
cholesterol was higher in controls than NA fatty liver disease 
patients. The mean glycated haemoglobin A1C (HbA1C) level also 
showed an increased prediabetic/diabetic trend in NA fatty liver 
group of patients (Table 2). 

This study also compared the LFT, creatinine, hsCRP and 
eGFR between two groups and found mean increase in their levels 
in NA fatty liver group than controls (Table 3). 
 This study elaborated that out of the total cases NA fatty liver 
disease patients had a significant association with mild renal 
dysfunction, metabolic syndrome and diabetes being presented in 
35%, 45% and 13.3% of patients respectively (Fig. 1). 
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Table 1: Comparison of demographics and anthropometric measurements 
between controls and NA fatty liver groups 

Variable Controls NA fatty liver P value 

Age (years) 41.5±6.5 45±5.8 0.018 

Gender (male) 22 (36.6%) 34 (56.6%) <0.001 

BMI (kg/m2) 22.3±2.1 25.4±2.7 <0.001 

Systolic BP (mmHg) 117±10.1 123±10.2 <0.001 

Diastolic BP (mmHg) 76±6.2 8.4±9.1 <0.001 

 
Table 2: Comparison of lipid profile and HbA1C between controls and NA 
fatty liver groups (n=120) 

Variable Controls NA fatty liver P value 

Total cholesterol (mg/dL) 156±20 210±19.1 0.007 

Triglyceride (mg/dL) 82±19.1 148±45.3 <0.001 

HDL-C (mg/dL) 57±7.1 42±5.5 <0.001 

LDL-C (mg/dL) 116±25 125±27 <0.001 

HbA1c (%) 5.3±0.3 5.8±0.9 <0.001 

 
Table 3: Comparison of LFT. creatinine ,hsCRP and eGFR values between 
controls and NA fatty liver groups (n=120) 

Variable Controls NA fatty liver P value 

AST (IU/L) 24±5.0 28±6.1 <0.001 

ALT (IU/L) 18±5.2 27.5±9.7 <0.001 

hsCRP (mg/L) 0.6±0.4 1.5±0.8 <0.001 

Creatinine (mg/dL) 0.7±0.1 0.8±0.1 <0.001 

eGFR (mL/min/1.73 m2) 103±11.1 86.5±9.2 <0.001 

 
Fig 1: Number of NA fatty liver cases and controls having mild renal 
insufficiency, metabolic syndrome, diabetes and hypertension 

 
 

DISCUSSION 
 

The mean age of patients were 45±5.8 years with 56.6% being 
males having fatty liver diseases. Most men in Pakistan have an 
outdoor working hours making them eat more oily foods and sit for 
long day working activities thus making them more disposed 
towards fatty liver disease than women12,13. 

Non-alcoholic fatty liver also increases the chance of obesity 
as well as raised lipid profile as observed in the present study. In 
females having NA fatty liver the risk increases with menopausal or 
pre menopause age. Similar results have been reported in studies 
elsewhere14,15. 

This study also elaborates that there was a strong 
association of hypertension and metabolic syndrome with NA fatty 
liver infection as well as subclinical inflammation. The similar 
findings have been suggested in other researches in which a 
significant relation between these variables and NA fatty liver16-18. 

Finally mild renal insufficiency was also seen in 35% of NA 
fatty liver disease patients. The results correlate with data reported 
from other part of the globe showing mild renal insufficiency in 22-
28% of NA fatty liver disease patients19,20. 
 

CONCLUSION 
 

There is a significant association of fatty liver (non-alcoholic), 
metabolic syndrome and subclinical inflammation on mild renal 
inadequacy in comparison with control groups. 
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