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ABSTRACT
Background: Diabetes mellitus (DM) is a syndrome of disordered metabolism with abnormally high blood glucose levels
(hyperglycemia). The study was conducted to see the prevalence of abnormal liver function tests in patients with Type 2
diabetes mellitus and correlate them with glycemic control and duration of Type 2 DM so that we can detect them at early
stage and prevent the long term morbidity and mortatlity. Methods: 100 patients of Type 2 diabetes mellitus attending
Rajindra hospital outpatient and inpatient department were taken randomly to find out prevalence of abnormal liver
abnormal liver tests. They were thoroughly investigated for liver function abnormalities. Results: The mean age of the
patients was 55.15 ± 7.65 years with maximum patients in the age group of 56-60 years. Females outnumbered males in
this study. The mean duration of diabetes in study group was 8.67 ± 4.07 years. Mean BMI in the study group was 28.37 ±
3.73 (kg/m2). Out of 100 patients, 50% had good glycemic control (HbA1c <7) and 50% had poor glycemic control (HbA1c
≥7). About 53% of the patients had minimum 1 abnormality of the liver function tests. Conclusion: Liver function test
abnormalities showed a direct relationship with increasing duration of diabetes (p value 0.001) and increasing BMI (p value
0.031). USG abdomen showed fatty infiltration of liver in 19 patients out of which 11 had poor glycemic control as
compared to rest of 8 with good glycemic control which was not statistically significant (p=0.444). These results show that
poor the glycemic control, the frequency of abnormal liver function increases.
Keywords: Diabetes Mellitus, Glycemic control, Lft.

INTRODUCTION
Diabetes Mellitus (DM) is a group of metabolic
diseases characterized by hyperglycemia with
disturbances of carbohydrates, fat and protein
metabolism resulting from defects in insulin
secretion, insulin action or both. Type 2 diabetes is
the most common form, accounting for 90% of all
cases. In countries like India diabetes is expected to
increase from 40.6 million in 2006 to 79.4 million by
2030.[1] There exists an association between diabetes
and liver injury. Several critical pathways have been
identified as causing liver damage in diabetic
patients. Insulin resistance, the main cause of
hyperglycaemia
and
compensatory
hyperinsulinaemia is the predominant causative
factor.[2,3] As a collection of insulin-sensitive
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tissues, the liver is among the primary organs
susceptible to the effects of hyperglycaemia-induced
oxidative stress.[3] This is followed by derangement
of protein, carbohydrate and lipid metabolism,
thereby leading to increased oxidative stress and
further triggering the inflammatory cascade.[2] In
some cases, DM causes excessive accumulation of
fat cells in the liver resulting in a fatty liver and
consequently NAFLD. Subsequently, 2–3% of
NAFLD patients experience hepatic inflammation,
necrosis and fibrosis which are features of a
condition known as non-alcoholic steatohepatitis
(NASH).[4] Injured fibrotic livers will then become
cirrhotic, form HCCs and eventually go into liver
failure.[4] Liver function tests (LFTs) are commonly
used in clinical practice to screen for liver disease,
monitor the progression of known disease. The most
common LFTs include the serum aminotransferases
alkaline phosphatase, bilirubin, albumin and
prothrombin time. Apart from kidney, eye, heart and
blood vessels, liver is also indirectly affected with
diabetes mellitus. Virtually the entire spectrum of
liver disease is seen in patients with Type 2 diabetes.
The study was conducted to see the prevalence of
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1.
2.
3.

Aims & Objectives
To find out types of biochemical liver abnormalities
in Type 2 DM.
To find correlation between liver abnormalities and
glycemic control and duration of Type 2 DM.
To find out radiological changes in liver in Type 2
DM.

MATERIALS AND METHODS

1.

2.

3.

4.
5.

In the present study 100 patients admitted or visiting
to Government Medical College, Patiala both male
and female with Type 2 diabetes mellitus diagnosed
by standard criteria adapted from the American
Diabetes Association between ages 20 and 70 years
over a period of 24 months were selected for the
present study.[5]
Criteria for the diagnosis of Diabetes Mellitus.[5]
Symptoms of diabetes plus random blood glucose
concentration ≥200 mg/dl
OR Fasting plasma glucose ≥126 mg/dl OR
HeamoglobinA1c ≥6.5%
OR 2-h plasma glucose ≥200 mg/dl during an oral
glucose tolerance test.
According to American diabetes association good
glycemic control is defined as HbA1c <7.[6]
All the patients were investigated for:
Hematological tests include hemoglobin, white
blood cell count, differential count, platelet count,
prothrombin time and erythrocyte sedimentation
rate (ESR). Biochemical tests include random
blood sugar, blood urea, serum creatinine,
electrolytes.
Liver function tests including serum bilirubin (total
and fractionated), serum aspartate transaminase,
alanine
transaminase,
alkaline
phosphate,
prothrombin time and serum albumin were done.
Ultrasonography was done for all patients to find
evidence for liver steatosis and its radiological
grading, any features suggesting of cirrhosis and
portal hypertension and hepatocellular carcinoma.
All patients were tested for Hepatitis B and
Hepatitis C.
Chest radiograph and electrocardiography was
carried out in all cases.
Inclusion Criteria
Patients diagnosed to have Type 2 Diabetes Mellitus,
belonging to both sexes between ages 20 and 70
years at Government Medical College Hospital,
Patiala were included in the study.

1.
2.

Exclusion Criteria
Patients with history of any quantity of alcohol
consumption for any duration of time are excluded.
Persons with symptomatic chronic active hepatitis.

3.

Patients with history of intake of drugs known to
cause steatosis including Methotrexate, Amiodarone,
Glucocorticoids, tamoxifen, high dose Estrogen and
Nucleoside Analogue (ddI, AZI) are excluded.
It’s a cross sectional study in which hundred Type 2
diabetic patient newly diagnosed or on follow- up
were included in the study.

RESULTS
The mean age of cases in our study was 55.15 ± 7.65
years. The range of age was 20-70 years. Maximum
number of patients were found in the age group of
56-60 years. Out of 100, 57 cases were females
constituting 57% of the study population and 43
were males constituting 43% of study population.
The mean duration of diabetes in study group was
8.67 ± 4.07 years. Maximum no. of patients (31%)
were found to have diabetes for a duration of 1-5
years and least number of patients (6%) were found
in 16-20 years duration group. Mean BMI in the
study group was 28.37 ± 3.73 (kg/m2). In our study
60 out of 100 patients were found to have BMI in
range of 25- 30 kg/m2. Least number (n=7) of
patients were found in BMI range of 35-40 kg/m2.
Poor glycemic control defined as HbA1c ≥7 was
found in 50 patients and good glycemic control
defined as HbA1c <7 was found in the remaining 50
patients.
Table 1: Shows clinical profile of the patients.
PARAMETERS

MEAN±SD

AGE (YEARS)

55.15 ± 7.65

DURATION
DIABETES(YEARS)
BMI(kg/m2).

OF

8.67 ± 4.07
28.37 ± 3.73

Out of total 100 patients, 53 patients were found to
have atleast a single parameter deranged of LFTs.
No parameter was deranged in 43 and 4 patients with
good and poor glycemic control respectively. 7
patients in good glycemic control group and 14
patients in poor glycemic control group were found
to have single LFTs parameter deranged. More than
one parameter of LFTs was deranged only in
patients with poor glycemic control in whom two,
three and four LFTs parameters were deranged in 17,
6 and 9 patients respectively. Liver function tests
derangement pattern showed abnormal SGOT in 34
out of 50 patients with poor glycemic control as
compared to 4 out of 50 patients with good glycemic
control which was statistically highly significant
(p<0.001). SGPT was found abnormal in 32 out of
50 patients with poor glycemic control as compared
to 3 out of 50 patients with good glycemic control
which was again found to be statistically highly
significant (p<0.001). ALP was found abnormal in
only patients with poor glycemic control (26 out of
50) unlike all patients with good glycemic control
(p<0.001). Direct bilirubin was abnormal in 10 out
of 50 patients with poor glycemic control in contrast
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Table 2 Describes the liver function abnormalities in
diabetes with good and poor glycemic control.
Liver
Functio
n Tests

Poor
Glycemic
Control(Hb
A1c≥7)
Mean ± S.D

Good
Glycemic
Control(Hb
A1c<7)
Mean ± S.D

SGOT

49.62 ± 15.47

30.30 ± 7.29

SGPT

48.78 ± 14.67

40.16 ± 9.63

ALP

130.22
20.22

118.66 ± 3.67

Direct
bilirubin
Total
bilirubin
Prothro
mbin
index
Total
serum
protein
Serum
albumin

±

P
valu
e

Signific
ance

<0.0
01
0.01
4
0.04
0
0.81
8
0.79
3

S

HS
S

0.178 ± 0.109

0.152 ± 0.050

NS

1.130 ± 0.166

1.120 ± 0.186

1.050 ± 0.076

1.038 ± 0.069

0.33
9

NS

7.314 ± 0.369

7.332 ± 0.370

0.80
8

NS

4.504 ± 0.317

4.476 ± 0.310

0.65
7

NS

NS

Mean values SGOT, SGPT and ALP were found
significantly lower in patients with good glycemic
control as compared to patients with poor glycemic
control.
The present study showed statistically significant
correlation between increasing BMI and LFT
derangements (p value 0.031). In the study 33 out of
60 with BMI of 25-30 kg/m2, 11 out 19 with BMI of
30-35 kg/m2, 6 out of 7 with BMI of 35-40 kg/m2
showed deranged LFTs as compared to 3 out of 14
patients with BMI of 18-25 kg/m2 .The current study
also showed statistically significant correlation
between increasing duration of diabetes and
deranged LFTs (p value 0.001). 5 out of 6 patients
with duration of 16-20 years, 20 out of 25 with
duration of 11-15 years and 19 out of 38 with
duration of 6-10 years showed deranged LFTs in
contrast to only 9 out of 31 patients with duration of
1-5 years.USG abdomen showed fatty infiltration of
liver in 19 patients out of which 11 had poor
glycemic control as compared to rest of 8 with good
glycemic control which was not statistically
significant (p=0.444).

DISCUSSION
The present study was undertaken for documentation
of abnormal liver function tests in patients with Type
2 diabetes mellitus at Government Medical College,
Patiala. Mean age in our study was 55.15 ± 7.65
years among which males were 43% and females
were 57%. Mean duration of diabetes in our study
was 8.67 ±4.07 years. In the present study mean
BMI was found to be 28.37 ± 3.73 (kg/m2).

In the present study 53 percent of the patients were
found to have atleast one liver function parameters
deranged. Salmela PI et al found 57% prevalence,[7]
Prabhudeva N et al found 54 prevalence and Sunitha
S et al found 47 % prevalence.[8,9] Bora K et al found
very high prevalence of 71.25%,[10] while Idris AS et
al and Elmahi MH et al both found prevalence of
only 22 percent.[11,12] Many studies indicate that
some of the liver function derangement is found in
diabetic population which need evalution as liver is
main site of glucose metabolism.
If we see individual liver abnormalities, SGOT was
found deranged in 38% of patients in the present
study, Prabhudeva N et al,[8] Elmahi MH et al,[12]
Mathur S et al and Bora et al found it deranged in
29%,[10,13] 20%, 56.1% and 32.5 % of patients
respectively. SGPT was found deranged in 35% of
patients in the present study, Prabhudeva N et al,[8]
Elmahi MH et al,[12] Mathur S et al and Bora et al
found it deranged in 30%,[10,13] 20%, 19.8% and
24.5% of patients respectively. ALP was found
deranged in 26% of patients in the our study, Elmahi
MH et al,[12] Mathur S et al and Bora et al found it
deranged in 20%,[10,13] 33% and 41.2% of patients
respectively. Direct bilirubin (D.BIL) was found
deranged in 10% of patients in the present study, in a
study conducted by Elmahi MH et al,[12] it was found
deranged in 4% of patients. Total bilirubin (T.BIL)
was not found deranged in any patients in the present
study, while Prabhudeva N et al,[8] found it deranged
in 17% of patients and Elmahi MH et al,[12] found it
deranged in 6% of patients. Total serum protein
(TSP) was not found deranged in present study,
while Prabhudeva N et al and Elmahi MH et al both
found it deranged in 10% of patients.[8,12] Serum
albumin (S.ALB) was not found deranged in the
present study, in study conducted by Prabhudeva N
et al,[8] Elmahi MH et al,[12] Bora et al it was found
deranged in 26%,[10] 4% and 7.5% respectively .The
most common LFTs abnormality detected in our
study was of SGOT.
In our study statistically significant correlation was
found between deranged LFTs and glycemic control
of the patients. Mean values of deranged LFTs were
compared on the basis of glycemic control. In our
study mean values of SGOT are 49.62 ± 15.47 in
poor glycemic control patients and 30.30 ± 7.29 in
good glycemic control patients. The difference is
found to be is statistically highly significant (p value
<0.001). This is in concordance with study
conducted by Prabhudeva N et al in which mean
values of SGOT were 40.8 ± 12.7 in poor glycemic
control patients and 33.8 ± 8.6 in good glycemic
control patients and difference was found to be is
statistically significant (p value 0.002).[8] In our
study mean values of SGPT are 48.78 ± 14.67 in
poor glycemic control patients and 40.16 ± 9.63 in
good glycemic control patients. The difference is
found to be is statistically significant (p value 0.014).
This is in concordance with study conducted by
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to normal levels in all patients with good glycemic
control (p<0.001). However parameters like total
bilirubin, prothrombin index, total serum protein,
serum albumin were found within normal range in
both the glycemic groups.
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lend support to the practice of routine liver function
monitoring in otherwise asymptomatic patients with
Type 2 diabetes mellitus.
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Prabhudeva N et al [8] in which mean values of
SGPT were 41.0 ± 13.6 in poor glycemic control
patients and 33.5 ± 8.6 in good glycemic control
patients and difference was found to be is
statistically highly significant (p value 0.001). In our
study mean values of ALP are 130.22 ± 20.22 in
poor glycemic control patients and 118.66 ± 3.67 in
good glycemic control patients. The difference is
found to be is statistically significant (p value 0.040).
This is inconcordance with study conducted by
Prabhudeva N et al in which mean values of ALP
were 96.3 ± 25.3 in poor glycemic control patients
and 84.7 ± 24.0 in good glycemic control patients
and difference was found to be is statistically highly
significant (p value 0.021).[8] In our study mean
values of Total,direct and indirect bilirubin, Serum
albumin, Prothrombin index were not significantly
different in patients with good or poor glycemic
control. This finding was similar to study conducted
by Prabudeva N et al.[8]
In our study we found statistically significant
correlation between deranged LFTS and increasing
BMI (p value 0.031 significant). This observation is
supported by study conducted by Forlani G et al,[14]
Ni H et al also find positive correlation between
increasing BMI and deranged liver function
derangement.[15]
In our study we found statistically significant
correlation between deranged LFTS and increasing
duration of diabetes (p value 0.001). This study
found that as the duration of diabetes increases, there
was increased frequency of abnormal liver function
tests, indicating clearly that more the duration of
diabetes more the effect of diabetes on functions of
liver. Judi L et al also found significant positive
correlation of deranged LFTs with duration of
diabetes.[16] In a study conducted by Prabhudeva N
et al also found positive correlation of deranged
LFTs with duration of diabetes.[8]
In our study we found fatty infiltration in 19%
patients. This is in concordance with study
conducted by Ni H et al which found fatty
infiltration in 16% patients and Prabhudeva N et al
which found fatty infiltration in 18% patients.[8,15]
This also suggest that ultrasonography must also be
evaluated in larger number of diabetics to detect
fatty changes so that preventive measures can be
taken.

