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ABSTRACT 
Objective: The objective of this study was to determine the prevalence of raised serum alanine transaminase level in patients of 
type 2 diabetes mellitus. 
Design: cross-sectional study 
Study Settings: This study was conducted at Department of Internal Medicine Abbas Institute of Medical Sciences 
Muzaffarabad from November 2020 to April 2021. 
Material and Methods: Total 144 patients were included in the study having age from 18 to 60 of both genders with Type 2 DM. 
It was labeled as elevated if it was ≥50 IU/L. A written informed consent was taken from each patient. 
Results: Patient’s age ranged from 36 to 70 years having mean value of 44.4±8.3 y. BMI ranged from 21.2 Kg/m2 to 34.7 
Kg/m2 with a mean of 27.2±3.7 Kg/m2. Disease duration was from 2 to 14 years with a mean of 7.1±3.8 years. Elevated serum 
ALT was noted in 38 (26.4%) patients with type-II diabetes.  
Conclusion: Elevated serum ALT was noted in a substantial proportion of patients with type-II diabetes and was significantly 
more frequent in patients with poor glycemic control which warrants good glycemic control to prevent and routine screening of 
such patients in future practice to timely identify and manage this complication to improve the outcome. 
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INTRODUCTION 
Diabetes Mellitus (DM) is an important public health issue of the 
four priority non-communicable diseases targeted by the 
Researchers World leader. The number of cases and prevalence 
of diabetes continued to increase over several years last decade.1,2 
DM is a group of metabolic diseases with characteristic 
hyperglycemia that occurs due to secretion abnormalities and the 
work of insulin. More than 90% of all diabetic populations are type 
2 diabetes mellitus (DMT2) which is characterized by decreased 
insulin secretion due to progressive reduction of pancreatic beta 
cell function caused by insulin resistance. DMT2 is associated with 
atherosclerosis, which causes cardiovascular disease and 
increased mortality.3,4 

 The role of liver is very important in pathology of this 
disease. However, all organs of our body are affected by type II 
diabetes mellitus but liver is not being affected due to this 
dangerous disease. The epidemiology of this disease highlighted 
that almost 65% cirrhotic patients are affected with type II diabetes 
mellitus which may start chronic liver disease.5 In diabetes patients 
still it is not known about the pathogenesis which cause deformities 
in liver biomarkers. In enzymes of liver, ALT (serum alanine 
aminotransferase) is considered as a sensitive and reliable marker 
of non-alcoholic fatty liver disease and it is related to liver fat. 
 Raised serum alanine aminotransferase (ALT) is linked with 
a variety of outcomes like cardiovascular diseases, muscles, 
kidneys, metabolic disorder or even result in mortality.6,7 
 In acute stage infection of hepatitis B virus, AST & ALT are 
raised. In adults human average levels of serum alanine 
aminotransferase which is in circulation varies from 30-50 IU/L. its 
level might be 10 times higher as compare to normal values in 
acute liver disease.8,9 When patient recovered from hepatitis, ALT 
level comes in normal value in time of one to four months.10  
 Rashid et al. (2016) reported the frequency of elevated 
serum ALT to be 31.03% in Bangladeshi patients of type-II 
diabetes.11 Mathur et al. (2016) reported the frequency of elevated 
serum ALT to be 19.8% in Indian patients of type-II diabetes.12 
There is dearth of literature on this topic in local population to the 
best of our knowledge so we conduct this study in our setup. 

 

MATERIAL AND METHODS 
This cross-sectional study was conducted at Department of 
Internal Medicine Abbas Institute of Medical Sciences 
Muzaffarabad from November 2020 to April 2021. By convenient 
sampling technique, total 144 patients were included in the study 
having age from 18 to 60 of both genders with Type 2 DM. After 
ethical approval from the same institutional ethical review 
committee study was conducted. Patients having history of 
excessive use of alcohol, using hepatotoxic drugs such as 
NSAIDS, methotrexate, amiodarone, acetaminophen, tamoxifen, 
bleomycin, metformin, pioglitazone and sodium valproate were 
excluded from this research. 
 5 ml of venous blood will be sampled by venipuncture and 
will be sent for serum ALT level estimation to the hospital 
laboratory. Elevated serum ALT level will be labeled if any patient 
having ALT ≥50 was labeled as having raised ALT. Type II 
diabetics was consider if any patient who has a fasting blood sugar 
of ≥126 mg/dl. 
 Collected data was analysed by using SPSS version 19.0. 
Quantitative variables like age, BMI and diabetes duration was 
presented as mean ± SD. Qualitative data like gender and 
elevated serum ALT was presented as percentages and 
frequency. Post stratification chi-square test was applied. Data 
stratification was done with age, gender, BMI and duration of 
diabetes taking p-value ≤0.05 was as significant.  
 

RESULTS 
Patient’s age ranged from 36 to 70 years having mean value of 
44.4±8.3 y. Majority (n=120, 83.3%) of the patients were aged 
under 55 years. BMI ranged from 21.2 Kg/m2 to 34.7 Kg/m2 with a 
mean of 27.2±3.7 Kg/m2. 61 (42.4%) patients were obese. 
Disease duration was from 2 to 14 years with a mean of 7.1±3.8 
years. It was less than 5 years in 59 (41.0%) patients followed by 
5-10 years (31.3%) and more than 10 years (27.7%). Elevated 
serum ALT was noted in 38 (26.4%) patients with type-II diabetes 
as presented in Table 2. While there was no statistically significant 
difference was observed regarding patient’s age gender, BMI and 
duration of disease as shown in Table 3. 
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Table 1: Baseline characteristics of the randomised population 

Parameters Patients n=144  

Age 
<55 years 
≥55 years 

44.4±8.3 
120 (83.3%) 
24 (16.7%) 

Sex M/F 64 (44.4%) 
80 (55.6%) 

BMI 
<25 Kg/m2 
25-30 Kg/m2 
>30 Kg/m2 

 
39 (27.1%) 
44 (30.6%) 
61 (42.4%) 

Disease duration 
<5 years 
5-10 years 
>10 years  

 
59 (41.0%) 
45 (31.3%) 
40 (27.7%) 

 
Table 2: Frequency of Elevated Serum ALT in Type-II Diabetic Patients 

Serum ALT Level Frequency Percentage 

Elevated 38  26.4 

No 106 73.6 

Total 144 100 

 
Table 3: Chi-square test, * observed difference was statistically significant 

Characteristics n Elevated ALT 
n (%) 

P-value 

Age (years)    

<55 years 120 31 (25.8%) 0.735 

≥55 years 24 7 (29.2%) 

Gender    

Male 64 17 (26.6%) 0.966 

Female 80 21 (26.3%) 

Duration (years)    

<5 years 59 14 (23.7%) 0.785 

5-10 years 45 12 (26.7%) 

>10 years 40 12 (30.0%) 

BMI (Kg/m2)    

<25 Kg/m2 39 6 (15.4%) 0.105 

25-30 Kg/m2 44 11 (25.0%) 

>30 Kg/m2 61 21 (34.4%) 

 

DISCUSSION 
In this study, patient’s mean age was 44.4±8.3 years. Jibran et al. 
(2006) reported similar mean age of 45.8±8.8 years in type-II 
diabetic patients presenting at Mayo Hospital, Lahore.13 Imtiaz et 
al. (2014) also reported comparable female predominance as 
compare to ratio of female of 1:1.2 in such patients.14 
 We observed that mean BMI 27.2±3.7 Kg/m2 and 61 
(42.4%) patients were obese. Sarfraz et al. reported similar 
frequency of 42.0% for obese patients among type-II diabetics at 
various hospitals of Faisalabad.15 
 In the present study, the mean duration of disease was 
7.1±3.8 years. It was less than 5 years in 59 (41.0%) patients 
followed by 5-10 years (31.3%) and more than 10 years (27.7%). 
Our results are similar with Zia et al. who reported the mean 
duration of disease to be 7.2±6.8 years in type-II diabetic patients 
presenting at Pakistan Institute of Medical Sciences (PIMS) 
Islamabad.16 In the present study, elevated serum ALT was noted 
in 38 (26.4%) patients with type-II diabetes. Our results are similar 
to those of Takhelmayum et al. (2014) who reported that 26.0% of 
Indian type-II diabetic patients had elevated serum ALT.17 A similar 
frequency of 28.8% has been reported by Odewabi et al. (2013) in 
Nigeria.18 Our results are also comparable to those of Ebrahimi-far 
et al. (2015) who reported similar frequency of 24.0% in Iran.19 
Patra et al. (2012) reported comparable frequency of 22.0% in 
Indian such patients.20  
 The present study is first of its kind in local population and 
adds to the existing international evidence on the topic. Limitation 
of our study was that we didn’t consider the effect of good glycemic 
control on serum ALT level in patients with previously poor 
glycemic control and raised serum ALT which could further 
highlight the role of glycemic control on liver function and would 
help in the risk stratification and management planning of such 
patients. Such a study is highly recommended in future research. 

CONCLUSION 
Elevated serum ALT was noted in a substantial proportion of 
patients with type-II diabetes and was significantly more frequent in 
patients with poor glycemic control which warrants good glycemic 
control to prevent and routine screening of such patients in future 
practice to timely identify and manage this complication to improve 
the outcome. 
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