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ABSTRACT 
Objective: To evaluate the liver enzymes in patients of type-II diabetes mellitus presenting at tertiary care hospital. 
Material and methods: This case control study was conducted at Department of Gastroenterology & Hepatology, 
Bahawal Victoria Hospital, Bahawalpur from July 2017 to January 2018 over the period of 6 months.  Total 100 type-
II diabetics (cases) having age between 30-70 years either male or female were selected.  Total 100 non-diabetics were 
also selected as controls. Liver enzymes were assessed in cases and controls.   
Results: Mean fasting plasma glucose levels in cases and controls were 182.28±8.42 mg/dl and 96.79±1.05 mg/dl 
statistically significant difference of mean plasma glucose levels between both groups was detected with p value 
0.0001.  Mean post prandial plasma glucose levels in cases were 257.8±14.9  mg/dl and mean post prandial plasma 
glucose levels in controls were  136.6±5.3 mg/dl and the difference was statistically significant with p value 0.001. 
Aspartate amino transferase levels in cases and controls were  47.55±4.69 U/L and 33.51±2.33 U/L respectively.   
Conclusion: Results of present study showed that diabetics were found with high value of liver enzymes as compared 
to non-diabetics.  Difference of liver enzymes values between the cases and controls was statitiscally significant.  For 
better characterization of cause and effect further studies need to be done along with the assessment of blood 
coagulation, abdominal ultrasound, histopathology of liver biopsy and other parameters of liver profile need to be 
done. 
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INTRODUCTION  
Diabetes is one of the major non – communicable 
diseases, whose prevalence is increasing 
exponentially. Globally, Type 2 Diabetes Mellitus 
is the most common form accounting for about 
90% of all the cases.1There exists an association 
between diabetes and liver injury as diabetes 

mellitus is known to be associated with a number 
of liver disorders, including isolated elevation of 
liver enzyme levels, nonalcoholic fatty liver 
disease (NAFLD), and other chronic liver 
disorders like hepatitis C infection (HCV) and 
cirrhosis.2 The liver has a central role in glucose 



A case control study on evaluation of liver enzymes in patients of type-II diabetes mellitus 
 

Shahnaz Noor, et al.                                                                                                                                      306 

homeostasis in the fasting and post prandial 
concentrations and in liver diseases, this hepatic 
carbohydrate metabolism is generally altered.3 
There is evidence that the disturbance in hepatic 
glucose metabolism may be involved in the 
pathogenesis of Type 2 Diabetes Mellitus.4 It is 
stated that the disturbances in liver function tests 
are well recognized in some diabetic 
patients.5Increased activities of liver enzymes 
such as Alanine transaminase (ALT), Aspartate 
transaminase (AST) and Gamma glutamyl 
transferase (GGT) which are indicators of 
hepatocellular injury, are associated with insulin 
resistance and Type 2 Diabetes Mellitus.6 It was 
found in a study of 35 patients that HBA1c results 
should be used in patients with advanced liver 
disease when evaluating long term glucose control 
in such patients.3 Further, increased levels of 
ALT, AST and GGT are known to be markers of 
nonalcoholic fatty liver disease (NAFLD).7 There 
is increased prevalence of NAFLD in the Diabetes 
Mellitus and it is regarded as a predisposing factor 
for insulin resistance and hyperinsulinemia.8 
 
MATERIAL AND METHODS 
This case control study was conducted at 
Department of Gastroenterology & Hepatology, 
Bahawal Victoria Hospital, Bahawalpur from July 
2017 to January 2018 over the period of 6 months.  
An approval was taken from institutional review 
committee and written informed consent was 
taken from every patients.   Total 100 type-II 
diabetics (cases) having age between 30-70 years 
either male or female were selected.  Total 100 
non-diabetics were also selected as controls.  
Patients with history of alcohol consumption, 
patients taking hepatotoxic drugs like amidarone, 
antituberculous drugs, Pregnant women patients 
with history of liver disease including clinical or 
biochemical evidence of acute hepatitis, 
autoimmune hepatitis, primary liver cirrhosis, 
hemochromatosis or Wilson disease, subjects with 
positive hepatitis B and C virus infection 
(seropositive for HBsAg and HCV antibodies) 
were excluded from the study.   

Fasting blood sample was drawn for plasma 
glucose, Post prandial plasma glucose, Aspartate 
amino transferase, Alanine amino transferase and 
Alkaline phosphatase and send to laboratory for 
analysis.  Lab findings were noted on pre-
designed proforma along with demographic 
profile of the individuals.   
All the collected data was entered in SPSS version 
20 and analyzed.  Mean and SD was calculated for 
numerical data and frequencies and percentages 
were calculated for categorical data.  Comparison 
of numerical variables between cases and controls 
was done by using t test.  P value ≤ 0.05 was taken 
as statistically significant.  
 
RESULTS  
Mean fasting plasma glucose levels in cases and 
controls were 182.28±8.42 mg/dl and 96.79±1.05 
mg/dl statistically significant difference of mean 
plasma glucose levels between both groups was 
detected with p value 0.0001.  Mean post prandial 
plasma glucose levels in cases were 257.8±14.9  
mg/dl and mean post prandial plasma glucose 
levels in controls were  136.6±5.3 mg/dl and the 
difference was statistically significant with p value 
0.001. Aspartate amino transferase levels in cases 
and controls were  47.55±4.69 U/L and 
33.51±2.33 U/L respectively.  Difference between 
cases and controls for Aspartate amino transferase 
was statistically significant with p value 0.0256.  
In cases, mean Alanine amino transferase level 
was 45.66±3.2 U/L and in cases was 44.13±4.47 
U/L and difference was not significant 
statistically.  Mean Alkaline phosphatase levels in 
103.45±7.6 U/L in cases and in controls was 
71±2.224 U/L and the difference was statistically 
significant with p value 0.002.  (Table 1) 
Odds ratio for ALT and AST are calculated and 
given in Table 2 and Table 3. It is evident from 
Table 2 that AST levels were high in 23 (23%) of 
diabetics and 18 (18%) of non-diabetics. Odds 
ratio showed a higher risk of liver enzyme 
elevation in diabetics. Risk of elevation of AST 
was found to be 1.65 times high. Table 3 shows 
that ALT levels were high in 69 (69%) of 
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diabetics and 36 (36%) of non-diabetics. Risk of 
elevation of ALT was 1.25 times high in diabetics 

compared to non-diabetics.  

Table 1: Laboratory parameters of diabetic patients and controls 
Lab parameters T2DM (n = 100) Non-diabetic (n = 100) P value 

Fasting plasma glucose 
(mg/dl) 

182.28±8.42 96.79±1.05 <0.0001 

Post prandial plasma 
glucose (mg/dl) 

257.8±14.9 136.6±5.3 <0.0001 

Aspartate amino 
transferase (U/L) 

47.55±4.69 33.51±2.33 0.0256 

Alanine amino transferase 
(U/L) 

45.66±3.2 44.13±4.47 0.51 

Alkaline phosphatase 
(U/L) 

103.45±7.6 71±2.224 0.0002 

 
Table 2: Odd’s ratio for aspartate amino transferase 

Parameter Cases Controls 
Increased aspartate amino transferase 23 (23%) 18 (18%) 
Normal aspartate amino transferase 134 100 

 
Table 3: Odd’s ratio for alanine amino transferase 

Parameter Cases Controls 
Increased alanine amino transferase 69 (69%) 36 (36%) 
Normal alanine amino transferase 31 (31%) 64 (64%) 

 
DISCUSSION  
A significant elevation of ALT, AST and ALP 
levels were observed in diabetics, AST levels 
were 1.4 times high in diabetes patients as 
compared to normal controls. ALP levels were 
1.45 times high in diabetes patients. This suggests 
that diabetes patients have an inclined tendency 
towards alterations of liver enzymes.  
There are several studies which report that there is 
an elevation in liver enzymes in diabetics. In a 
report involving clinical trials with type 2 diabetes 
patients, serum ALT, AST or alkaline phosphatase 
were 1-2.5 times higher than the upper normal. 
5.6% had serum ALT values between 1 and 2.5 
times upper normal limit.9 Asymptomatic 
individuals with mild elevations of ALT and AST 
revealed that 98% had liver disease, fatty liver 
disease and chronic hepatitis.10 The most common 
cause of a mild elevation of serum ALT is non-
alcoholic fatty liver disease, which is the most 
prevalent liver disease in type 2 diabetes.11 

Odds ratio (OR) for AST suggest that the risk of 
development of liver disease is 1.65 times in 
diabetics as compared to controls. Odds ratio for 
ALT suggest that risk of liver disease is 1.25 times 
in diabetics. A similar finding was noted in a 
previous study.12 A study by Gupte et al, reported 
that 49% patients with DM had evidence of fatty 
liver; of these 32% underwent liver biopsy.13 In 
the biopsy report it was found that 66%, 13% and 
9% showed mild, moderate and severe 
nonalcoholic steatohepatitis respectively and 22% 
showed fibrosis.  
Since author’s have not assessed the 
histopathology of liver biopsy specimens, we 
cannot specify whether there is a fatty change or 
to which liver disorder they are prone. But 
comparatively high liver enzymes suggest a 
probable risk of chronic liver disease in future. 
Present study is supported by a recent review 
report by Paola et al, suggests that patients with 
type 2 DM are at the highest risk of non-alcoholic 
steatohepatitis (NASH), even in the setting of 
normal plasma aminotransferases.14 
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However hepatic fat accumulation is a well-
known complication of diabetes with a reported 
frequency of 40-70%. If fat in the hepatocytes is 
accompanied by lobular inflammation and 
steatonecrosis, it should be considered as a cause 
for chronically elevated liver enzymes in 
asymptomatic diabetic patients.15In type 2 diabetic 
patients with or without obesity, up to 30% have 
fat with inflammation, 25% have associated 
fibrosis, and 1-8% have cirrhosis.16-18 
 
CONCLUSION  
Results of present study showed that diabetics 
were found with high value of liver enzymes as 
compared to non-diabetics.  Difference of liver 
enzymes values between the cases and controls 
was statitiscally significant.  For better 
characterization of cause and effect further studies 
need to be done along with the assessment of 
blood coagulation, abdominal ultrasound, 
histopathology of liver biopsy and other 
parameters of liver profile need to be done. 
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