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Abstract Original Research Article

Background: Diabetes mellitus (DM) burden is one of the key concerns in developing countries like Nigeria. This
study aimed to evaluate the biochemical parameters among diabetes patients and healthy persons in Abuja, Nigeria.
Methodology: The study was a cross-sectional prospective study that included 60 DM patients (case) and 48 healthy
individuals (control) aged 19 to 80 years from April 1 and June 30, 2018. Five ml of venous fasting blood samples
were obtained under aseptic precautions and biochemical parameters were evaluated: fasting blood glucose (FBS) and
liver enzymes were determined using Bio systems; A 25 fully automated biochemistry analyzer while hemoglobin A Ic
(HbAlIc) was estimated by High-performance liquid chromatography (HPLC) method. Data analysis was performed
using IBM SPSS version 25 and a value of P <0.05 was taken as statistically significant. Results: Mean FBS, HBA1c,
AST, ALT, and LDH were significantly higher in DM than control (P<0.05). Mean values of FBS and HBAlc in DM
were 9.00mg/d1 and 5.99% respectively while liver enzymes; ALT and AST and ALP were 25.77U/L, 28.87U/L, and
214.35U/L respectively. The mean values of cardiac enzymes; LDH and CK-MB normal were 438.87U/L and
75.47U/L respectively. The mean values of HBAIc, AST, ALT, ALP, LDH and CK-MB were higher than normal
range in 48.3%, 16.0%, 15.0%, 23.3%, 26.6%, and 36.6% DM respectively. Conclusion: Thus these liver enzymes
can be used as a biomarker for the assessment of diabetes. With a thorough study about the level of liver enzymes, it is
possible to monitor complications of diabetes.

Keywords: Diabetes mellitus, Aspartate Aminotransferase, Alanine Aminotransferase, Lactate dehydrogenase,
alkaline phosphatase.
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The morbidity and mortality of patients with
INTRODUCTION type Il diabetes have been significantly associated with

liver disease [3-5]. The roles of the liver are significant
during fasting and post-prandial cycles in the
management of glucose homeostasis [6, 7]. Liver
disease also causes abnormal liver enzymes in type Il
diabetic patients, especially chronic transaminase
elevation [6-8]. Alanine transaminase (ALT) and
aspartate transaminase (AST) elevation are also hepatic
injury indicators, and serum gamma-glutamyl
transferase (GGT) is a stable hepatic fat accumulation
marker that can contribute to resistance to hepatic
insulin and long-term resistance to hepatic insulin can
lead to type Il diabetes mellitus [9]. In a study
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Diabetes mellitus (DM), also referred to as
diabetes, is a category of metabolic conditions in which
blood sugar levels are elevated over a long period [1].
Symptoms of diabetes include; constant hunger and
thirsty, hunger, weight loss, vision alterations, tiredness,
weakness and frequent urination [1, 2]. If not treated,
diabetics can result in acute complications such as
diabetic ketoacidosis and non-ketotic hyperosmolar
coma, stroke, liver injury, and fatty liver diseases [3].
Diabetes is most often caused by lack of insulin or a
defect of the body's insulin receptor [1].
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performed by Kashinakunti et al., (2017), [6] the liver
enzymes AST, ALT and ALP were found to be
substantially elevated relative to controls in Type || DM
patients.

In clinical practices, liver function tests (LFTSs)
are usually employed to study the advancement of
known diseases and the effects of potentially
hepatotoxic drugs [10]. Some of the LFTs are
Aminotransferases; alanine aminotransferase (ALT) and
(AST) which represents a marker of hepatocyte injury
while alkaline phosphatase (ALP) and 7-glutamyl
transferase (y-GT) are markers of biliary function and
cholestasis [10, 11]. This study was primarily aimed at
evaluating the biochemical parameters among diabetes
patients and healthy persons in Abuja, Nigeria.

MATERIAL AND METHODS

This was a cross-sectional prospective study
and included diabetic patients who have been confirmed
to be having the disease and a control group (apparently
healthy individuals who are not suffering from
diabetes.) The study was carried out between April 1
and June 30, 2018. The study area was the University of
Abuja Teaching Hospital. Abuja is the capital city of
Nigeria. It is located in the center latitude 90 4' 0' N 7
29' 0' E of Nigeria. Based on the 2006 census, the
population of Abuja was estimated 776,298 [12] which
puts Abuja among the top ten cities with highest
population in Nigeria. . There were 108 participants
randomly selected for inclusion into this study which
comprised of two groups. Group 1 (control group)
consists of 48 healthy, non-diabetic patients who have
met the inclusion criteria. Group 2 (test group)
consisted of 60 patients who were diagnosed as having

Diabetes mellitus. A proportional representative sample
of both male and female participants and of all age
groups was selected in each study group. The sample
size was calculated using an average population size of
500 patient attending clinics in UATH with an expected
frequency of 10%, confidence limit of 5% and a
cluster/design effect of 1.0. (Epi Info software was
used). In Laboratory analysis; Five ml of venous fasting
blood samples were obtained under aseptic precautions
and biochemical parameters were evaluated: fasting
blood glucose (FBS) and liver enzymes were
determined using Bio systems; A 25 fully automated
biochemistry analyzer while Hemoglobin A 1 ¢
(HbAlc) was estimated by High-performance liquid
chromatography (HPLC) method. All statistical
analyses were performed using IBM SPSS version 25
and a value of P <0.05 was taken to indicate statistical
significance. Results were presented as means =
standard deviation (SD) or percentages for categorical
variables according to diabetes.

RESULT

A total of 108 with 60 (55.6%) confirmed
diabetic patients and 48 (44.4%) non-diabetic controls
were enrolled in this study. The minimum and
maximum age of diabetic patients were 22 and 80 years.
There were 38 (35.2%) males and 70 (64.8%) females.
Among DM patients, mean values of FBS and HBAIc
were estimated as 9.00 mg/dl and 5.99% respectively
while the mean values of liver enzymes; ALT and AST
and ALP were 25.77 U/L, 28.87 U/L and 214.35 U/L
respectively. Moreover, cardiac enzymes; LDH and
CK-MB were also estimated for DM patients and the
mean values were 438.87 U/L and 75.47 U/L
respectively (Tablel).

Table 1: Mean value of biochemical parameters among diabetes patients

Variable (n=60) | Mean = SD Normal range Number outside the normal range
FBS (mg/dl) 9.00+4.69 3.8-6.4 33(55.0%)

HBA;c (%) 5.99+1.39 <6 29(48.3%)

AST (U/L) 28.87+12.45 <40 10(16.0%)

ALT(U/L) 25.77+12.49 | <40 9(15.0%)

ALP(U/L) 214.35+99.84 | M(<270) F(<240) | 14(23.3%)

LDH (U/L) 438.87+312.36 | 230 - 460 16 (26.6%)

CK-MB (U/L) | 75.47+68.24 M(<80) F(<70) 22 (36.6%)

FBS = Fasting Blood Sugar, HBAlc = Glycosylated haemoglobin, AST = Aspartate Transaminase, ALT = Alanine
Transaminase, ALP = Alkaline Phosphatase, LDH = Lactate Dehydrogenase, CK-MB = Cretine Kinase; M = male and F

There were 26 male and 34 female diabetic
patients with a mean age of 49.7 and 27.5 years for
diabetic and non-diabetic patients respectively. The
mean age of diabetic patients was significantly higher
than the mean age of non- diabetic patients. Five of 60

diabetic patients were CRP positive while there was no
CRP positive among non-diabetic patients. The mean
values of FBS, HBA Ic, AST, ALT, ALP, LDH, and
CK-MB were significantly (p<0.05) higher among
diabetic patients than the control (Table 2).
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Table 2: Demographics, Inflammatory marker, Liver and Cardiac enzyme profiles in DM patients and healthy

controls
Variable Diabetes (n=60) | Non-diabetes (n=48) | P-value
Sex (Male/Female) 26/34 12/36 0.047*
FBS (mg/dl) 9.00 + 4.69 4.11+0.55 0.000*
AST (U/L) 28.87+12.45 <40 10(16.0%)
ALT(U/L) 25.77+12.49 <40 9(15.0%)
ALP(U/L) 214.35+99.84 M(<270) F(<240) 14(23.3%)
LDH (U/L) 438.87+312.36 | 230 - 460 16 (26.6%)
CK-MB (U/L) 75.47+68.24 M(<80) F(<70) 22 (36.6%)
HBA;c (%) 5.99 + 1.39 4.71+0.76 0.000*
AST (U/L) 28.87+12.45 23.06+7.00 0.005*
ALT(U/L) 25.77+12.49 15.56+8.26 0.000*
ALP(U/L) 214.35+99.84 177.13+38.58 0.016*
LDH(U/L) 438.87+312.36 | 338.38+70.36 0.031
CK-MB(U/L) 75.47+68.24 68.81+15.02 0.509
CRP (Positive/Negative) | 5/55 0/48 0.041*

The level of biochemical parameters in Normal
individuals and Diabetic patients, values are expressed
as Mean Standard Deviation.

DiscussiON

FBS, HBAic, liver enzymes, cardiac enzymes
and Co-creative protein) were estimated for both
diabetic patients and control-non-diabetic people in this
study. Although the overall mean values of HBAIc,
AST, ALT, ALP, LDH, and CK-MB were within the
normal range among diabetic patients, yet, 55.0% had
FBS values above the normal range.

Also, the proportion of diabetic patients that
had above normal range of HBAic, AST, ALT, ALP,
LDH and CK-MB, were 48.3%, 16.0%, 15.0%, 23.3%,
26.6%, and 36.6% respectively.

The mean values of FBS, HABIC, liver
enzymes as well as cardiac enzymes were also
significantly higher in DM patients than in normal
participants (P<0.050 except CK-MB which was not
statistically significantly higher in DM patients than in
normal participants (P>0.050). This is in agreement
with literature Habte et al., 2020 [13]; Lodgotra et al.,
2016 [14]; Wang et al., 2016 [15]. Higher incidence of
abnormal liver enzymes have been associated with
Diabetes patients (type 1) and elevated ALT being the
most common abnormality as noted and documented
earlier by the following authors Ahn et al., 2014 [16];
Ghimire et al., 2018 [3]; Habte et al., 2020 [13]; Harris,
2005 [8]; Kashinakunti et al., 2017 [6]. The overall
mean values of all biochemical parameters were within
the normal range, however, elevated values of FBS,
HBAIlc, AST, ALT, ALP, LDH and CK-MB were
observed in 15.0% to 55.0% of the patients. This is
similar to what was observed in an over four years
cohort study of 959 diabetic patients in the United
Kingdom, 15.7% had raised ALT, 10.4% had elevated
alkaline phosphatase whereas only 3.9% had

hyperbilirubinemia (Gonem et al., 2007) [10]. A similar
study conducted to evaluate abnormal liver function
tests in diabetes patients in Myanmar, Malaysia
reported a raised value of ALT and AST in 18.5% and
14.8% diabetic patients even though the overall mean
values were within the normal range (Ni et al., 2012)
[17].

In a similar study by Idris et al., (2011) [18],
22% of the diabetic patients had at least one abnormal
liver function test. In Nepales, raised ALT and AST
were reported in (57%) and (46%) diabetic patients
respectively (Ghimire et al., 2018). Abnormal liver
enzymes in diabetes patients can be attributed to several
factors, the most common cause being non-alcoholic
fatty liver disease (NAFLD) associated with insulin
resistance and metabolic syndrome in diabetes (Hall et
al., 2012) [11]. Studies have also been associated
between diabetes and hepatitis C virus infection that
causes deranged liver enzymes (Mandal et al., 2018 [4];
Nazer et al., 2018 [19]; Shibabaw et al., 2019) [7].
Though relatively infrequent, statin therapy can also
contribute to abnormal liver enzymes (Harris, 2005) [8].

The fasting blood glucose(FBS), HbA 1 ¢,
AST, ALT ALP and LDH and were raised significantly
in diabetes mellitus patients compared to healthy
controls (P<0.05), CK-MB also increased in DM cases
than in controls but it was not statistically significant (P
= 0.509). According to a study in Sudan by Idris et al.,
(2011) [18] where 50 diabetes patients and 30 normal
control subjects were tested for liver function, the
means of ALT, AST, total protein and albumin were
reported to be significantly higher among diabetes
compared to the control but in this study, only ALT
showed statistically significant difference whereas AST
was not. In the study by Kashinakunti et al., (2017) [6],
there was a significant rise in liver enzymes except for
ALP, which also increased but it was not statistically
significant (P=0.236).
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In this study, a significant increase in ALP was
observed among DM patients. Philip et al., (2014) [9] in
their study showed a significant increase in AST and
ALT (P<0.01) as compared to healthy controls, findings
of the present study were also similar. Agrawal (2015)
[20] in North India, reported serum levels of AST, ALT
and ALP and all were significantly elevated in diabetes
mellitus patients as compared to controls(P<0.05). In
the study of Ahmed (2015) [21], it was demonstrated
that the levels of LDH and CK enzymes were highest in
the study DM compared with control All these findings
earlier documented were authentically confirmed by our
current findings.

CONCLUSION

This study found that the mean values of FBS,
HBAic, AST, ALT, ALP and LDH were found to be
significantly higher in diabetic patients when compared
to the normal patients. Thorough checking of liver
enzymes, ALT and AST and LDH, is advocated to
screen the possibility of underlying fatty liver, which
might need further evaluation and early intervention to
prevent from progression into cirrhosis and chronic
liver disease. Routine analysis of liver enzymes can
help in early detection of liver injury and cardiovascular
accident in diabetes mellitus patients. Timely diagnosis
and management of the abnormal liver parameters may
help to minimize liver-related morbidity and mortality
in the diabetic population.
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