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Abstract

Background: Type 2 diabetes mellitus is a complex heterogeneous group of metabolic conditions characterized
by increased levels of blood glucose due to impairment in insulin action and/or insulin secretion. The liver plays
a major role in the regulation of carbohydrate metabolism, as it uses glucose as a fuel. Type 2 DM has been linked
with dyslipidemia and elevation of some liver enzymes. Alanine Transaminase (ALT) is said to be a more specific
enzymatic marker for liver injury. So, the objective of the present study is to assess the serum ALT level in type 2
diabetes mellitus and non-diabetic people and see its relationship with glycemic status. Materials and Methods:
This was a hospital based cross-sectional comparative study comprising hundred (100) diagnosed type 2 diabetic
patients and non-diabetic people aged between 31 and 70 years. This study was carried out in the department of
Biochemistry, Eastern Medical College and department of Medicine, Eastern Medical College Hospital, Cumilla,
Bangladesh from July 2022 to June 2023 with ethical clearance from respective IERB. Samples were taken by
non-probability convenient sampling. Important variables in this study were FPG, HbAlc%, serum ALT and
duration of diabetes. Results: Serum ALT level increased in 83% of type 2 diabetic cases and 24% in non-diabetic
people. Serum ALT levels were significantly higher in type 2 diabetic patients than non-diabetic people
(58.46+18.89 vs 33.93+15.02 U/L) and there were significant differences of serum ALT levels between good and
poor control diabetes patients (42.40+11.05 vs 60.24+18.78 U/L). This study showed a positive correlation of
serum ALT with FBS (p<0.00001), HbA1c% (p=0.02) and duration of diabetes (p=0.008) in the study cases.
Conclusion: The results of the present study concluded that serum ALT levels were significantly increased in type
2 diabetic patients. Serum ALT is widely available and considered as a more specific marker for liver disease.
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Introduction
Diabetes mellitus is a heterogeneous group of period®. Glycogenesis, glycogenolysis, gluconeo
disorders characterized by persistent hyperglycemia genesis, lipid metabolism and insulin degradation
with carbohydrate, lipid and protein metabolism take place in the liver’. The liver enzymes, aspartate
resulting from defects in insulin secretion and/or amino transferase (AST), alanine aminotransferase
insulin action!-2. Globally, type 2 diabetes is one of (ALT), Alkaline phosphatase (ALP) and gamma
the most common non-communicable diseases that glutamyl transferase (GGT) are routinely used in
is caused by impaired B-cells function and capacity evaluation of liver function.
to secrete sufficient insulin, coupled with a decline
in target tissue sensitivity to insulin (insulin Alanine aminotransferase (ALT) is a cytoplasmic
resistance)’*. This metabolic disorder (diabetes) enzyme found mainly in liver whereas aspartate
affects many organs, including the liver, which plays aminotransferase (AST) is a cytoplasmic and
a key role in the regulation of carbohydrate, lipid and mitochondrial enzyme found in many organs like
protein metabolism®. cardiac, skeletal muscle, liver, kidney, brain and
erythrocytes therefore ALT is more specific marker
The liver is an insulin sensitive organ, that plays an for the liver injury®. The upper normal limit of serum
important role in maintenance of normal glucose alanine aminotransferase is set at 40 U/L°. Alkaline
levels during fasting as well as in the postprandial phosphatase (ALP) is a type of iso-enzyme, and its
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source is mainly liver and bones®. Gamma glutamyl
transferase (GGT) is found in liver and other tissues
also'®.

Patients with type 2 diabetes are frequently
diagnosed with liver disease. This consists of
abnormal liver enzymes, Non-Alcoholic Fatty Liver
Disease (NAFLD), cirrhosis, acute hepatic failure
and hepatocellular carcinoma''. The association
between hepatic enzymes including alanine
transaminase (ALT), aspartate transaminase (AST)
and Alkaline phosphatase (ALP) and incident of
diabetes have been examined. Most of the research
done on this topic indicates that deranged liver
enzyme levels, such as level of ALT, AST and ALP,
in the serum are a frequent finding in type 2 DM. It
suggested that serum levels of liver enzymes are
strongly associated with blood sugar level and/or
magnitude of insulin resistance'?. It has also been
suggested that increases in ALT, a gluconeogenic
enzyme whose gene expression is inhibited by
insulin, may reflect impaired insulin signaling rather
than liver damage alone'®.

The present study aimed to evaluate one of the most
important liver function tests i.e. serum ALT level
in patients with long-standing type 2 diabetes
mellitus and also compared the serum ALT level
with good and poor glycemic control.

Materials and Methods

This cross-sectional study was carried out in Eastern
Medical College Hospital from July 2022 to June
2023. Ethical clearance for this study was taken
from the IERB of Eastern Medical College, Cumilla.
A hundred (100) diagnosed type 2 diabetic patients
and 100 non-diabetic people with the age range of
31 to 70 years were selected by non-probability
convenient sampling. Data were collected by pre-
designed questionnaire containing all the variables
of interest and fulfilling the exclusion & inclusion
criteria for the study population. Patients with active
hepatitis, known cases of hepatitis B and C positive,
cirrhosis of liver and carcinoma were excluded from
the study. Informed consent from each subject was
taken before the collection of samples. Under all
aseptic precaution fasting venous blood samples
were taken from each participant using sterile
disposable syringe. Then FBS, HbA1lc%, serum
bilirubin and serum ALT were measured. Plasma
glucose was measured by glucose oxidase method
using multichannel auto analyzer. Serum bilirubin
was measured in  Siemens biochemistry
autoanalyzer. Serum ALT level was measured by
enzymatic method (modified IFCC) in Siemens
biochemistry autoanalyzer. HbA1c% was measured
by Biorad D10 analyzer by HPLC method. All the
data was processed and analyzed using Microsoft
Excel and IBM-SPSS v22.0 for Windows. Statistical
inference was based on a 95% confidence interval
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and p-value <0.05 was regarded statistically
significant. Variables were expressed as mean =+
standard deviation (SD). To see the statistical
differences student’s ‘t’ test was used and to see the
correlation Pearson’s correlation coefficient was
used. The summarized data were presented in the
form of tables and figures.

Results

In this cross-sectional comparative study, hundreds
(100) diagnosed type 2 diabetic patients were taken
in which 59 were male and 41 were female. Besides
of 100 non-diabetic people 47 were male and 53
were female (figure-1). The mean age was 48.97 =
9.67 years in the diabetic group and 42.42 + 11.24
years in the non-diabetic group. Serum ALT level
was found to be increased in 83% of type 2 diabetic
cases and 24% in non-diabetic people (table-I).

60
40
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0
Male Female
m Diabetic 59 41
m Nondiabetic 47 53

Figure-1: Pie chart shows the gender distribution
of the study population (n=200)
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Figure-2: Correlation between serum ALT and
FBS in cases (n=100)
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Figure-3: Correlation between serum ALT and
HbA1c% in cases (n=100)
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Figure-4: Correlation between serum ALT and
duration of diabetes in cases (n=100)

Table-Il shows that there were significant
differences of FBS and HbA1c¢% in between type 2
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diabetic patients and non-diabetic people. Table-II
also demonstrates that serum ALT levels were
significantly higher in type 2 diabetic patients than
those of non-diabetic people in this study (58.46 +
18.89 vs 33.93 £+ 15.02 U/L). Besides, there was no
significant difference in serum bilirubin level in type
2 diabetic patients and non-diabetic people. In table-
III ALT levels were compared between good and
poor diabetic control groups and showed that serum
ALT levels were significantly higher in poorly
controlled type 2 diabetic patients in comparison to
good control diabetic patients (60.24 + 18.78 vs
42.40 + 11.05 U/L). Figure-2, 3 and 4 showed that
there was significant correlation among serum ALT
with FBS (p<0.00001), HbA1c% (p=0.02) and
duration of diabetes (p=0.008) in the cases.

Table-I: Serum ALT level in between type 2 diabetic patients and non-diabetic people (n=200)

Type 2 Diabetic Non-diabetic p-value
S. ALT (UL) (n=100) (n=100) x2 Value (Significance)
Increased o 0
(>40 U/L) 83 (83%) 24 (24%) o001
Normal p=<V.
(<40 U/L) 17 (17%) 76 (76%) 69.96 (Significant)
Total 100 (100%) 100 (100%)

Table-II: Comparison of FBS, HbA1c¢% and serum ALT between type 2 diabetic patients and non-diabetic

people (n=200)

. Type 2 Diabetic (n=100) | Non-diabetic (n=100) _ A
Variables MeanSD (Range) Mean+SD (Range) p-value Significance
FBS (mmol/l) 10.4943.91 (4.8-22.1) 5.3940.45 (4.3-6.0) p<0.00001 Significant
HbAlc (%) 9.02+1.82 (6.6-14.1) 5.3840.22 (4.6-5.6) p<0.00001 Significant
S. Bilirubin (mg/dl) 0.46+0.24 (0.1-0.9) 0.49+0.22 (0.1-0.9) p=0.293 Not Significant
S. ALT (U/L) 58.46+18.89 (23-99) 33.93+15.02 (17-88) p<0.00001 Significant

Table-III: Comparison of serum ALT between good and poor control diabetes (n=100)
. Good Control (n=10) Poor Control (n=90) : ..
Variable Mean£SD (Range) Mean£SD (Range) p-value Significance
42,40 £11.05 60.24 + 18.78 _ .
S. ALT (U/L) (23-99) (23-59) p=0.004 Significant
Discussion intervention, NAFLD will eventually lead to a stage

The liver plays a pivotal role in regulating the
metabolism of carbohydrates as it utilizes glucose to
meet its energy requirements, as well as it also stores
glucose as glycogen for future needs. It is an
important organ for gluconeogenesis. This type of
action makes the liver more susceptible to metabolic
diseases as in patients with diabetes!*. Liver disease
is more common in patients with type 2 diabetes.
This consists of abnormal liver enzymes, Non-
Alcoholic Fatty Liver Disease (NAFLD), cirrhosis,
hepatocellular carcinoma and acute hepatic failure.
NAFLD is also a reason for chronic liver disease
(CLD) associated with diabetes and obesity. With no
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of Non-Alcoholic Steato-Hepatitis (NASH). NASH
is the main reason for end-stage liver disease and a
contributor to cardiovascular disease in type 2
diabetes mellitus'2.

Liver enzyme i.e., serum alanine aminotransferase,
serum aspartate aminotransferase serves as
hepatocellular markers, while serum alkaline
phosphatase serves as a biliary function marker.
Generally, ALT level is more than the AST level as
AST is cleared more rapidly by reticuloendothelial
system as compared to ALT'Y. Alanine
aminotransferase (ALT) is a cytoplasmic enzyme
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primarily located in the liver. So, ALT is a more
specific marker for liver injury®. Alanine
aminotransferase (ALT) concentration is considered
as raised when ALT is >40 U/L’.

In this study, among the diabetic cases 83% of
patients had elevated serum ALT level while in non-
diabetic people 24% had elevated ALT. A similar
study was conducted by Gohel, et al.'? and found
that 39% diabetic patients had elevated ALT while
in control group 6% people had elevated ALT. Other
studies by Azeez, et al.'®, Singh, et al.!”, Ghimire, et
al.'®, Shibabaw, et al.'® and Han, et al.?® and
observed increased level of serum ALT in 57%,
52.6%, 46.66%, 40.1%, and 18.5% respectively
among the patients with diabetes compared to non-
diabetic people. The mean level of serum ALT in
type-2 diabetic patients was 58.46+18.89 U/L and in
non-diabetic people it was 33.93+15.02 U/L. Serum
ALT in type 2 diabetic cases was 35.25+£10.80 U/L
in the study by Gohel, et al.'?, 47.86+33.66 U/L in
the study by Mathur, et al.?!, 45.66+3.2 U/L in the
study by Chandrashekhar.??, 46.06+22.38 IU/L in
the study by Shibabaw, et al.'” and 39.00 + 24.21
U/L in the study by Rashid, et al*>. This is nearly
consistence with our study.

Cho, et al?* found increased activity of liver
enzymes, notably ALT, was associated with a
twofold increase in the risk of type 2 diabetes
independently of conventional risk factors and serve
as a useful marker to identify individuals at high risk
of type 2 diabetes in Asian populations. Abnormal
liver enzyme levels in diabetes patients can be due
to several factors. Firstly, hyperinsulinemia might
directly lead to hepatic insulin resistance along with
fatty liver. This increased fat deposition in liver is
toxic to hepatocytes, leading to an increase in
various transaminases level and decreased anabolic
capacity of liver. Secondly, insulin-resistance also
leads to an increase in level of proinflammatory
cytokines like Tumor Necrosis Factor (TNF).
Additionally, this could aggravate hepatocellular
damage. NAFLD is one of the hepatic complications
of diabetes mellitus with metabolic syndrome and
ALT has been used as a marker of NAFLD?.

In this study serum ALT was significantly higher in
patients with poor control diabetes as compared to
patients with good control. The findings of the
present study is in agreement with that of Cho, et
al.* and Chandra, et al®’. This study also showed
that there was a significant positive correlation of
serum ALT with FBS and HbA1c%. This similar
correlation was also observed in other studies'??"28,
Alam, et al.?° in their study showed that serum ALT
level was elevated in type 2 diabetic cases in
comparison to non-diabetic subjects. But they have
failed to show any correlation of serum ALT with
FBS and HbAIlc%. Serum ALT levels were
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positively correlated with duration of diabetes in this
study cases. A similar finding was also observed by
Gobhel, et al.'? and Odewabi, et al.”’ in their studies.

Conclusion

Liver function tests are frequently used in clinical
practice to diagnose liver disease, monitor the
course of known diseases, and monitor the effects of
hepatotoxic drugs. Serum ALT is a widely available
and more specific marker for liver disease. Even a
minor elevation of ALT is a good predictor of
morbidity from liver disease.
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