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FREQUENCY OF TYPE 2 DIABETES MELLITUS AND COMPARISON OF THE MEAN ALT AND AST LEVELS BETWEEN
THE TYPE 2 DIABETIC AND NON-DIABETIC PATIENTS

M.Saeed-uz-Zaman, Imran Taqi, M. Yousuf Jamal, Rozina Mustafa and Momna [jaz

Objective: To determine the frequency of Type 2 diabetes mellitus and comparison of the mean
ALT and AST levels between Type 2 diabetic patients and non-diabetic patients.

Methods: The study was conducted in Department of Medicine, Services Hospital Lahore.
Randomly 300 patients were enrolled from outpatient department of medicine. Sample size of
300 cases was calculated with 95% confidence level and 3% margin of error taking expected
frequency of diabetics to be 7.6% 2. Patients were selected with Non probability, consecutive
sampling technique. Patients were invesigated by performing Fasting blood glucose level, oral
glucose tolerance test and Glycated HemoglobinA1c (HbA1c) level and diagnosed as diabetics
as per American diabetic association criteria4. Newly diagnosed diabetics were segregated as
type 1 and type 2 on the basis of clinical criteria4 i.e. age of onset, body mass index (BMI), insulin
requirement as initial therapy, previous history of diabetic ketoacidosis and associated
autoimmune disorders.

Results: Frequency distribution of patients with Type 2 diabetes mellitus showed that among
300 patients, 19%(n=57) had Type 2 diabetes mellitus . Mean ALT levels were deranged more in
Type 2 diabetics (38.2+13.4) as compared to non diabetic patients (29.7£12.6). Mean AST levels
were were also deranged more in Type 2 diabetics (39.7£12.7) as compared to non diabetics
(32.61£14.1).

Conclusions:Mean AST and ALT values in patients with type 2 diabetes mellitus were
deranged more than that of non diabetic patients.
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Introduction

Globally the number of diabetic patients has
emerged as a challenge because of a significant
increase in patients over past few decades.
Incidence of Type 2 diabetes mellitus for the South
Asia region was observed to be 7.47% in 2005, and
raised to 7.60% in 2010.” The frequency of Type 2
diabetes mellitus is rising in Pakistan because of our
social and sedentary life style.” As Non insulin
dependent diabetes is associated with liver insult
including fat infiltration/steatosis and
steatohepatitis, So, deranged alanine transaminase
(ALT) and Aspartate transaminase (AST) are
commonly seen in these patients. Aspartate
transaminase (AST) and alanine transaminase
(ALT) are the enzymes that are used to predict liver
damage in several conditions like viral hepatitis,5
autoimmune hepatitis, pregnancy, Drugs,
Alcoholic and in nonalcoholic Fatty liver disease.””
Elmahi et al. in 2014 in a randomized controlled
trial showed that ALT and AST were significantly
raised in diabetic patients than in non-diabetics
ALT (23%17 in diabetics vs. 15%4.0 in non-
diabetics) and AST (34%15 in diabetics vs. 25%5.0

in non-diabetics).  Few studies have been observed in
context with deranged liver transaminases in type 2
diabetics up till now in Pakistan. Therefore need
exist to conduct this study in our population to assess
the deranged liver enzymes with reference to
diabetes. This will help us to see the progression of
the disease in terms of early detection of liver
disorders,associated with Type 2 diabetes mellitus;
and timely management regarding poor glycemic
control including life style modification of Type 2
diabetes mellitus.

Methods

The study was conducted in Department of
Medicine, Services Hospital Lahore. This study was a
cross sectional survey in which 300 patients were
enrolled from outpatient department of medicine.
Sample size of 300 cases was calculated with 95%
confidence level and 3% margin of error taking
expected frequency of diabetics to be 7.6% *.Patients
were selected with Non probability, consecutive
sampling technique. Patients of both sex groups with
ages in the range of 20-70 years and who sign written
informed consent to participate in the study were
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enrolled. Patients who were  already known
patients of Diabetes mellitus, history of fever
associated with deranged serum transaminases in
past four weeks, drug history regarding
steroids/Hakeem medications/alcohol intake,
pregnant patients, having hepatitis B and C (on viral
serology) as per history and clinical record were
excluded from study.

Written informed consent, detailed history and
examination were done for each patient. Patients
were invesigated by performing Fasting blood
glucose level, oral glucose tolerance test and
Glycated HemoglobinAlc (HbAlc) level and
diagnosed as diabetics as per American diabetic
association criteria’. Newly diagnosed diabetics
were segregated as type 1 and type 2 on the basis of
clinical criteria’ i.e. age of onset, body mass index
(BMI) ,insulin requirement as initial therapy
,previous history of diabetic ketoacidosis and
associated autoimmune disorders. Both Type 2
diabetics and non diabetics were evaluated for their
transaminase levels to make a comparison between
the two groups. Data collected was entered and
analysed into SPSS version 23.0. Numerical
variables ie. age, alanine transaminase level,
aspartate transaminase level, fasting blood glucose
and BMI were presented by Mean=®S.D. Categorical
variables i.e. gender and Type 2 diabetic were
presented as frequency and percentage. Mean ALT
and AST levels were compared between the Type 2
diabetics and non-diabetics. Independent sample t-
test was applied for comparison of mean alanine
transaminase level and aspartate transaminase level
between the two groups taking p-value of <0.05 as
statistically significant. Data were stratified for age
and gender to address effect modifiers. Post
stratification independent sample t-test was applied
taking p-value of <0.05 as statistically significant.

Results

A total of 300 patients fulfilling the inclusion
/exclusion critetia were entolled in the study. Age
distribution of patients was done and three groups
were made. group I (age 20 -34 years), group 1I(age
35-49 years) and group Ill(age>50years).Age
distribution of patients showed that 87 patients
were in age group 1,90 were in age group Il and 123
were in age group I11.

Gender distribution of patients was done which
showed that 62.7% were males while 37.3% were
females. TFrequency distribution of patients with
Type 2 diabetes mellitus showed that among 300
patients, 57(19.0%) had Type 2 diabetes mellitus.
Mean ALT levels were compared between Type 2

diabetics and non diabetic patients which showed that
Mean ALT levels in Type 2 diabetic patients was
38.2113.4 and in non diabetics was 29.7£12.6 with a
p-value of p=0.000, which is statistically significant.
Mean AST levels were compared between Type 2
diabetics and non diabetics which showed that Mean
AST levels in diabetic patients were 39.7£12.7 and in
non diabetics 32.6£14.1 with a p-value of p=0.001,
which is statistically significant as well. Stratification
with respect to gender for comparison of ALT levels
in both groups was done which showed that it is
significant for both males and females with P values
0.001 and 0.002 respectively which is significant.
Stratification with respect to gender for comparison
of AST levels in both groups was done which showed
that it is significant in female gender with a p value
=0.007 but insignificant in male gender with p
value=0.020.
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Fig-1: Distribution of age groups.
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Fig-1: Distribution of age groups.

Table-1: Frequency distribution of Type 2 diabetes mellitus.

Type-2 diabetes mellitus Frequency Percentage
Yes 57 19.0
No 243 81.0
Total 300 100.0
Table-2: Comparison of ALT levels in both groups.

Type-2 diabetes Std.

mellitus N Mean Deviation P-value
€ Yes 57 382 134
5 No 243 297 126 0.000
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Table-3: Comparison of Mean AST levels in both groups.

Type-2 diabetes Std.

mellitus N Mean Deviation P-value
€ Yes 57 397 127
5 No 243 326 141 0.001

Table-4: Stratification with respect to gender for compatison of ALT
levels in both groups

Type-2 diabetes Std.
Gender  mellitus N Mean Deviation P-value
Male Yes 38 364 13.0
E: No 150 29.2 12.1 0.001
g Female Yes 19 418 14.0
No 9 305 137 0002

Table-5: Stratification with respect to gender for compatison of AST
levels in both groups

Type-2 diabetes Std.
Gender  meliitus Mean  peviation P-value
Male Yes 38 379 12.1
E: No 150 320 14.1 0.020
2 Female  Yes 19 433 136
No 93 335 143 0007
Discussion

Deranged Liver function tests have been reported
in association with type 2 diabetic patients, higher
ALT levels being most prime finding."

In our study, the means of serum transaminasesi.e.
ALT/AST were within the normal values in non
diabetic patients but significantly raised mean
values in Type 2 diabetic patients. In a study on
Mexican American patients, more deranged liver
function tests were observed in diabetic patients as
compared to non diabetic patients.” Serum
transaminase measurements of type 2 diabetes
patients were more elevated when compared with
non diabetic patients which was observed in study
done in Sudan by Hind M. Elmahi et al.; 2014,

which was also supportive in the background of our
study.

Some studies on type 2 diabetics in India have
reported abnormal Liver function tests with a
prevalence of 50-70% '“"""""This is higher
prevalence as compared to studies in Europe and
United States where raised LFT in diabetics have
been observed at a frequency of 7.822.9%." The
higher occurrence of these values in indian studies
may be due to inclusion of patients with coexisting
illnesses like non alcoholic steatohepatitis ,alcoholic
liver disease and other causes of chronic liver disease.
In our study we observed genderwise variability of
deranged liver functions tests. In female type 2
diabetics, mean ALT/AST values were more raised
when compared with male type 2 diabetics .But in
other studies data is deficient for vatiability of LFT in
diabetics on basis of gender. Our study emphasizes
the monitoring of diabetic patients for Liver
function tests and further required workup .Hepatic
dysfunction is usually not assessed in diabetic
patients as compared to systemic evaluation for
cardiac, renal and neurological examination including
eye assessment for diabetic changes. This is very
common practice in primary care physicians, who
manage a large number of diabetic patients.” .Farly
detection of deranged ALT/AST levels in type 2
diabetics will result in better patient care and lead to
good prognosis and clinical outcome in these
patients.”"

Conclusion
Mean AST and ALT values in patients with type 2
diabetes mellitus were deranged more than that of
non diabetic patients. So, liver function tests
monitoring is highly suggested for Type 2 diabetic
patients.
Department of Medicine
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