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Abstract

B

ackground : Coronary heart disease is one of the leading causes of morbidity and
mortality elsewhere in the world . An association between liver enzymes and
coronary heart disease is suggested.
Objective: To evaluate the changes in liver enzymes, Alanine aminotransferases and
aspartate aminotransferases in patients with coronary heart disease.
Methods: The study included 60 patients with coronary heart disease (41 males and 19
females), and 40 control subjects (25 males and 15 females) from Basrah, Iraq. Alanine
aminotransferase, aspartate aminotransferase, lipid profile and fasting blood glucose levels
were determined.
Results: alanine aminotransferase , aspartate aminotransferase, fasting blood glucose, total
cholesterol, triglycerides, and low density lipoprotein- cholesterol levels were significantly
higher among coronary heart disease patients compared to controls (P<0.001), while high
density lipoprotein- cholesterol level was significantly lower among patients with coronary
heart disease in comparison to controls (P<0.001). Alanine aminotransferases revealed a
significant positive correlation with triglycerides (P=0.006), and significant negative
correlation with high density lipoprotein- cholesterol
(P= 0.031) and no significant
correlations with body mass index, blood pressure, and other biochemical parameters
(P>0.05). On the other hand, aspartate aminotransferases showed significant positive
correlations with total cholesterol (P=0.009), triglycerides (P=0.025) and low density
lipoprotein- cholesterol (P=0.042), and no significant correlations with other physiological
and biochemical parameters (P>0.05).
Conclusions: A strong association exists between changes in liver enzymes, alanine
aminotransferase and aspartate aminotransferase and coronary heart disease. These enzymes
could be included within the increasing list of coronary heart disease risk factors. Also, they
might have prognostic significance and a predictive value in coronary heart disease
complications.
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ﺍﻟﻤﻠﺨﺺ
 ﻗﺪ ﺗﻮﺟﺪ ﻋﻼﻗﺔ ﻣﻔﺘﺮﺿﺔ ﺑﻴﻦ ﺇﻧﺰﻳﻤﺎﺕ. ﻳﻌﺪ ﻣﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ ﺃﺣﺪ ﺃﻫﻢ ﺃﺳﺒﺎﺏ ﺍﻷﻣﺮﺍﺿﻴﺔ ﻭ ﺍﻟﻮﻓﺎﺓ ﻓﻲ ﺍﻟﻌﺎﻟﻢ:ﺍﻟﺨﻠﻔﻴﺔ
ﺍﻟﻜﺒﺪ ﻭ ﻣﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ
. ﺩﺭﺍﺳﺔ ﺍﻟﺘﻐﻴﺮﺍﺕ ﺍﻟﺤﺎﺻﻠﺔ ﻓﻲ ﺇﻧﺰﻳﻤﺎﺕ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ:ﺍﻟﻬﺪﻑ
 ﻣﻦ ﺍﻻﺻﺤﺎء40  ﻣﻦ ﺍﻹﻧﺎﺙ( ﻭ19  ﻣﻦ ﺍﻟﺬﻛﻮﺭ ﻭ41 )  ﻣﻦ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﻤﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ60  ﺷﻤﻠﺖ ﺍﻟﺪﺭﺍﺳﺔ:ﺍﻟﻄﺮﻳﻘﺔ
 ﻭﺗﻢ ﻗﻴﺎﺱ ﻣﺴﺘﻮﻳﺎﺕ ﺇﻧﺰﻳﻤﺎﺕ ﺍﻟﻜﺒﺪ ﺃﻻﻧﻴﻦ ﺇﻣﻴﻨﻮﺗﺮﻧﺴﻔﻴﺮﻳﺰ ﻭ ﺇﺳﺒﺎﺭﺗﺎﺕ ﺇﻣﻴﻨﻮﺗﺮﻧﺴﻔﻴﺮﻳﺰ،( ﻣﻦ ﺍﻹﻧﺎﺙ15  ﻣﻦ ﺍﻟﺬﻛﻮﺭ ﻭ25)
.ﺑﺎﻻﺿﺎﻓﺔ ﺍﻟﻰ ﻣﻨﺎﺳﺐ ﺩﻫﻮﻥ ﺍﻟﺪﻡ ﻭ ﺳﻜﺮ ﺍﻟﺪﻡ
,  ﻛﺎﻧﺖ ﻣﺴﺘﻮﻳﺎﺕ ﺇﻧﺰﻳﻤﻲ ﺃﻻﻧﻴﻦ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰ ﻭﺃﺳﺒﺎﺭﺗﺎﺕ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰ ﺑﺎﻹﺿﺎﻓﺔ ﺇﻟﻰ ﻛﻞ ﻣﻦ ﺳﻜﺮ ﺍﻟﺪﻡ: ﺍﻟﻨﺘﺎﺋﺞ
 ﺍﻟﺪﻫﻮﻥ ﺍﻟﺜﻼﺛﻴﺔ ﻭﻛﻮﻟﺴﺘﺮﻭﻝ ﺍﻟﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﺪﻫﻨﻴﺔ ﻭﺍﻁﺌﺔ ﺍﻟﻜﺜﺎﻓﺔ ﻣﺮﺗﻔﻌﺔ ﺑﺸﻜﻞ ﻣﻌﻨﻮﻱ ﻟﺪﻯ ﺍﻟﻤﺼﺎﺑﻴﻦ،ﺍﻟﻜﻮﻟﺴﺘﺮﻭﻝ ﺍﻟﻜﻠﻲ
 ﺑﻴﻨﻤﺎ ﻛﺎﻥ ﻣﺴﺘﻮﻯ ﻛﻮﻟﺴﺘﺮﻭﻝ ﺍﻟﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﺪﻫﻨﻴﺔ ﻋﺎﻟﻴﺔ، (0.001 > ﺑﻤﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻷﺻﺤﺎء )ﻗﻴﻤﺔ ﺏ
 ﻭﻅﻬﺮ ﻫﻨﺎﻙ ﺍﺭﺗﺒﺎﻁ ﻣﻌﻨﻮﻱ.(0.001 > ﺍﻟﻜﺜﺎﻓﺔ ﻣﻨﺨﻔﻀﺎ ً ﺑﺸﻜﻞ ﻣﻌﻨﻮﻱ ﻟﺪﻯ ﺍﻟﻤﺮﺿﻰ ﺑﺎﻟﻤﻘﺎﺭﻧﺔ ﻣﻊ ﺍﻻﺻﺤﺎء ) ﻗﻴﻤﺔ ﺏ
 ﻭﺍﺭﺗﺒﺎﻁ ﻣﻌﻨﻮﻱ ﺳﺎﻟﺐ ﻣﻊ ﻛﻮﻟﺴﺘﺮﻭﻝ,(0.006 =ﻣﻮﺟﺐ ﺑﻴﻦ ﺇﻧﺰﻳﻢ ﺃﻻﻧﻴﻦ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰﻣﻊ ﺍﻟﺪﻫﻮﻥ ﺍﻟﺜﻼﺛﻴﺔ )ﻗﻴﻤﺔ ﺏ
994

Karbala J. Med. Vol.4, No.1,2, Jun, 2011

Changes of Liver Enzymes in Coronary Heart Disease

Salman K. Ajlan

 ﺿﻐﻂ, ﺑﻴﻨﻤﺎ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﺃﺭﺗﺒﺎﻁ ﻣﻌﻨﻮﻱ ﻣﻊ ﻛﻞ ﻣﻦ ﻣﻌﺎﻣﻞ ﻛﺘﻠﺔ ﺍﻟﺠﺴﻢ.(0.031= ﺍﻟﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﺪﻫﻨﻴﺔ ﻋﺎﻟﻴﺔ ﺍﻟﻜﺜﺎﻓﺔ )ﻗﻴﻤﺔ
 ﺃﻣﺎ ﺇﻧﺰﻳﻢ ﺃﺳﺒﺎﺭﺗﺎﺕ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰ ﻓﻘﺪ ﺃﻅﻬﺮ ﺍﺭﺗﺒﺎﻁ ﻣﻌﻨﻮﻱ.(0.05<ﺍﻟﺪﻡ ﻭ ﺍﻟﻤﻨﺎﺳﺐ ﺍﻟﺒﺎﻳﻮﻛﻴﻤﻴﺎﻭﻳﺔ ﺍﻷﺧﺮﻯ )ﻗﻴﻤﺔ ﺏ
( ﻭﻛﻮﻟﺴﺘﺮﻭﻝ0.025 = ﺍﻟﺪﻫﻮﻥ ﺍﻟﺜﻼﺛﻴﺔ )ﻗﻴﻤﺔ ﺏ,(0.009 =)ﻗﻴﻤﺔ ﺏ
ﻣﻮﺟﺐ ﻣﻊ ﻛﻞ ﻣﻦ ﺍﻟﻜﻮﻟﺴﺘﺮﻭﻝ ﺍﻟﻜﻠﻲ
 ﺑﻴﻨﻤﺎ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﺃﺭﺗﺒﺎﻁ ﻣﻌﻨﻮﻱ ﻣﻊ ﺍﻟﻤﻨﺎﺳﺐ ﺍﻟﻔﺴﻴﻮﻟﻮﺟﻴﺔ ﻭ.(0.042=ﺍﻟﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﺪﻫﻨﻴﺔ ﻭﺍﻁﺌﺔ ﺍﻟﻜﺜﺎﻓﺔ )ﻗﻴﻤﺔ ﺏ
.(0.05<ﺍﻟﺒﺎﻳﻮﻛﻴﻤﻴﺎﻭﻳﺔ ﺍﻷﺧﺮﻯ )ﻗﻴﻤﺔ ﺏ
 ﺗﻮﺟﺪ ﻋﻼﻗﺔ ﻗﻮﻳﺔ ﺑﻴﻦ ﺗﻐﻴﺮﺍﺕ ﺇﻧﺰﻳﻤﺎﺕ ﺍﻟﻜﺒﺪ ﺃﻻﻧﻴﻦ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰ ﻭ ﺇﺳﺒﺎﺭﺗﺎﺕ ﺇﻣﻴﻨﻮﺗﺮﺍﻧﺴﻔﻴﺮﻳﺰ ﻭﻣﺮﺽ:ﺍﻹﺳﺘﻨﺘﺎﺟﺎﺕ
 ﻭ ﺃﻳﻀﺎ" ﻗﺪ ﻳﻜﻮﻥ ﻟﻬﺎ ﺩﻭﺭ ﻓﻲ, ﻭﺍﻥ ﻫﺬﻩ ﺍﻟﻤﻌﻠﻤﺎﺕ ﻗﺪ ﺗﻀﺎﻑ ﺇﻟﻰ ﺍﻟﻘﺎﺋﻤﺔ ﺍﻟﻤﺘﺰﺍﻳﺪﺓ ﻟﻠﻌﻮﺍﻣﻞ ﺍﻟﻤﺴﺒﺒﺔ ﻟﻠﻤﺮﺽ،ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ
.ﻣﺘﺎﺑﻌﺔ ﺗﻄﻮﺭ ﻣﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ ﻭﺇﺣﺘﻤﺎﻟﻴﺔ ﺣﺪﻭﺙ ﻣﻀﺎﻋﻔﺎﺗﻪ
 ﻣﻨﺎﺳﺐ ﺍﻟﺪﻫﻮﻥ،  ﺇﻧﺰﻳﻤﺎﺕ ﺍﻟﻜﺒﺪ،  ﻣﺮﺽ ﺍﻟﻘﻠﺐ ﺍﻟﺘﺎﺟﻲ:ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺪﺍﻟﺔ
In
this
prospective
study,
st
conducted from October, 1 , 2008,
throughout September, 30th ,2009, 6o
patients with CHD admitted to the Medical
Ward in AL-Sadr Teaching
Hospital, Basrah, Iraq were included.
They were 41 men and 19 women, 35-85
years of age. All patients were diagnosed
by consultant physicians depending on
detailed history, physical examination and
investigations such as resting electrocardiography (ECG), exercise ECG, stress
echocardiography or others in accordance
with the diagnostic needs in each patient.
In addition, 40 apparently healthy
individuals were included. They were 25
men and 15 women, 33-78 years of age,
with no history of CHD, hypertension or
diabetes mellitus.
Blood specimens were collected in
a fasting state. ALT, AST, total cholesterol
(TC), triglycerides (TG) and high–density
lipoprotein cholesterol (HDL-C) concentrations were determined enzymatically
using diagnostic kits from bioMerieux,
France. Fasting blood glucose (FBG) was
estimated enzymatically using diagnostic
kit from Randox, U.K. All procedures
were followed in accordance with the
instructions of the manufacturer. Low–
density lipoprotein–cholesterol (LDL-C)
level was calculated using the following
equation: 21
LDL-C = TC – (HDL –C + TG/5).
Statistical analysis was carried out using
Chi-square and t- tests. Correlation and
regression analysis was performed by
SPSS programme. P<0.05 was considered
statistically significant.

Introduction
Coronary heart disease (CHD) is one
of the leading causes of morbidity and
mortality in the developed as well as the
developing world.1-5 The risk factors for
CHD have been remarkably revolutionized, where a diversity of new risk factors
were included in the CHD risk along with
the well known conventional risk factors,
notably the inflammatory and haemostatic
variables such as high plasma fibrinogen
(PF) 6-8, C- reactive protein (CRP) 9-11 and
homocysteine levels.12, 13
Several studies reported an association
between changes of liver enzymes and the
risk of CHD.14,15 It has been proposed that
liver enzymes particularly alanine
aminotransferase (ALT), and gammaglutamyl transferase (γ-GT) are markers of
liver dysfunction and non-alcoholic fatty
liver disease (NAFLD), and are
considered part of the metabolic syndrome
(MS). Persistently elevated ALT and γ-GT
even within the reference range are
associated
with
clinically
adverse
cardiovascular disease (CVD) risk.16 in
addition,aspartate aminotransferase (AST),
ALT and γ-GT are considered as
independent CHD risk factors, and may
serve as predictors of atherosclerotic CVD
and type 2 diabetes (T2D).17-20
The aim of this study: was to
evaluate the alterations in ALT and AST in
patients with CHD in Basrah

Patients and Methods
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and dias-tolic blood pressure (DBP) were
signify-cantly higher in CHD patients
compared to controls (P<0.001). Also, as
shown in Table 1, the frequency of
cigarette smokers was significantly higher
among patients with CHD than controls
(P<0.05).

Results
Characteristics of patients with
CHD and control subjects are shown in
Table 1 .Body mass index (BMI),
(P<0.01), systolic blood pressure (SBP)

Table1. Characteristics of CHD patients and control subjects.
Parameter
Age (years)
BMI (kg/m2)
Systolic blood pressure (mm.Hg)
Diastolic blood pressure (mm. Hg)
Cigarette smokers, n (%)
Data are expressed as mean (SD)
** : P< 0.01
***: P< 0.001
# : X2 = 3.93, P< 0.05

Patients (n=60)
57.2 (11.3)
29.1 (4.9)**
147.6 (13.7)***
92.4 (8.4)***
25 (41.7%)#

ALT, AST, FBG, TC, TG, and
LDL-C serum concentrations were
significantly higher among patients with
CHD compared to controls (P<0.001). On

Controls (n=40)
53.9 (10.2)
26.3 (4.6)
126.3 (8.9)
86.1 (8.2)
9 (22.5%)

the other hand, HDL-C level was
significantly lower among CHD patients in
comparison to controls (P<0.001), as
shown in Table 2.

Table 2. Aminotransferases, FBG and and lipid profile among CHD patients and control
subjects.
Parameter
Patients (n=60)
ALT (IU/L)
74.7 (21.1)***
AST (IU/L)
58.3 (15.2)***
TC (mg/dl)
240.9 (39.1)***
TG (mg/dl)
236.7 (58.5)***
LDL – C (mg/dl) 155.8 (39.9)***
HDL – C (mg/dl)
37.8 (4.7)***
FBG (mg/dl)
117.6 (26.6)***
Data are expressed as mean (SD)
***: P<0.001

Table 3 presents the results of
correlation and regression analysis of ALT
and AST with conventional cardiovascular
(CV) risk factors in patients with CHD,
and
revealed a significant positive
correlation of ALT with TG (r=0.352,
P=0.006), and significant negative
correlation with HDL-C (r= -0.279, P=
0.031), Fig. 1, and no significant
correlations with BMI, SBP, DBP, FBG,
TC and LDL-C (P>0.05). On the other
hand, AST showed significant positive
correlations with TC (r=0.334, P=0.009),
TG (r=0.289, P=0.025) and LDL-C
(r=0.263, P=0.042),
Fig.2, and no

signifycant correlations with BMI, SBP,
DBP, FBG, and HDL-C (P>0.05).

Discussion
The evidence that suggest a
relationship between liver enzymes and the
risk of CHD is accumulating. ALT and
AST are markers of NAFLD which is
emerging as a hepatic component of MS,
and markers of NAFLD (ALT and AST)
predict MS.22,23 Abnormal levels of ALT
and AST have been found in MS.24,25 In
addition, ALT was associated with insulin
resistance
(IR)
independent
of
996
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Controls (n = 40)
18.0 (5.8)
13.2(3.9)
190.6 (17.8)
163.8 (14.5)
113.2 (18.2)
44.7 (5.6)
96.6 (7.8)

Changes of Liver Enzymes in Coronary Heart Disease
conventional metabolic parameters.26 IR
is considered as is the major pathogenetic
mechanism in the development of MS
which is also termed as “insulin resistance
syndrome”.27,28 MS, a cluster of disorders
including abdominal obesity, atherogenic
dyslipidaemia (low HDL-C and elevated
TG), hypertension, impaired glucose
tolerance as well as proinflammatory and
thrombotic state29,30 , is in turn associated
with an increased risk of development of
T2D atherosclerotic CVD, and CV
events.31,32
The
present
study
clearly
demonstrated strong association between
liver enzymes, ALT and AST with CHD.
This finding is similar to the observation
of other studies.15,18,23. A strong
relationship has been observed between
ALT levels and MS in NAFLD, and the
cluster of MS components might be the
predictor for the elevations of ALT33.

Salman K. Ajlan

Subjects with NAFLD and elevated ALT
levels are at an increased risk of
developing MS, and also at a high risk of
developing T2D and CVS. 24,34-36 This may
be because of the presence of associated
metabolic risk factors.34 In addition, AST
and ALT independently predict T2D.
Baseline elevations of these enzymes may
reflect NAFLD or related diseases.20
Unfortunately, ultrasonographic diagnosis
of NAFLD of CHD patients and controls
participated in this study was not feasible
because of technical difficulties.
A number of metabolic syndrome
components, notably, obesity, IR, and high
sensitivity C-reactive protein (hs-CRP),
are considered as strong predictors of
elevated ALT activity in patients with
NAFLD. Central obesity, elevated TG,
reduced HDL-C, and elevated FBG are
MS components that contributed to
increased ALT activity.37

Table 3. Correlations of ALT and AST with Conventional CV risk factors in CHD patients
ALT (IU/L)
(r=0.242, P=0.062)
(r=-0.117, P=0.373)
(r=0.075, P=0.569)
(r=0.058, P=0.658)
(r=0.243, P=0.062)
(r=0.352, P=0.006)**
(r=0.167, P=0.202)
(r=-0.279, P=0.031)*

AST (IU/L)
(r=0.166, P=0.204)
(r=-0.050, P=0.703)
(r=0.126, P=0.338)
(r=-0.022, P=0.866)
(r=0.334, P=0.009)**
(r=0.289, P=0.025)*
(r=0.263, P=0.042)*
(r=-0.179, P=0.170)

ALT

ALT

Parameter
BMI (kg/m2)
SBP (mm.Hg)
DBP (mm.Hg)
FBG (mg/dl)
TC (mg/dl)
TG (mg/dl)
LDL – C (mg/dl)
HDL – C (mg/dl)
* : P<0.05
**: P<0.01

HDL-C

TG

A. ALT with TG
B. ALT with HDL-C
Fig. 1. Significant correlations of ALT with TG and HDL-C
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AST

AST
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TC

TG

B. AST with TG

AST

A. AST with TC

LDL-C

C. AST with LDL-C
Fig. 2. Significant correlations of AST with TC, TG and LDL-C
oxidative assult.39 On the other hand, ALT
was shown to be also associated with
endothelial dysfunction and carotid
atherosclerosis.18 In addition, Elevated
concentrations of HDL-C may lose their
protective effect against coronary events
in patients with hepatic damage and raised
liver enzyme activity.40 Furthermore, in
middle-age non-diabetic persons subjects,
carotid atherosclerosis, CHD risk, and
reduced insulin sensitivity are associated
with high values of fatty liver index.41
Moreover, the simultaneous measurements
of ALT and hs-CRP have been shown to
correlated with CV risk factors, and should
be considered together as a screening test

The significant correlations that we
found between aminotransferases and lipid
parameters particularly with TG and HDLC, which are important components of
MS, support the existence of a strong
relationship between MS and abnormal
ALT and AST levels. Furthermore, it has
been proposed that, a strong association
exists between ALT level and MS as well
as its components independent of IR.38
ALT is a marker of NAFLD and
predicts incident T2D.20,36 It has been
proposed that liver enzymes particularly
γ-GT signals oxidative stress, and the
association with T2D may indicates both
hepatic steatosis and the increased
998
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for MS and CVD risk factors in young
persons with overweight or obesity.42 It
has been suggested that statin therapy is
safe and can improve abnorma liver tests
and reduce CV morbidity in patients with
mild-to-moderately adverse liver tests tha
might be associated with NAFLD 43.
Finding a raised ALT and/or AST
levels in asymptomatic should not be
regarded as an innocent and incidental
finding. Instead, it may give a clue to the
presence of NAFLD which is now linked
to the MS, and this necessities additional
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