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Abstract
Background : Coronary Artery Disease (CAD) is one of 
the major causes of increased morbidity and mortality in 
developed and developing countries. Acute myocardial in-
farction is the most important consequence of coronary ar-
tery disease. Lipoprotein (a) is considered as a risk factor 
for acute myocardial infarction. The aim of the present 
study is to evaluate serum lipoprotein (a) level with acute 
myocardial infarction in different age group and to ob-
serve association of Lp (a) with diabetes mellitus in pa-
tients with AMI. 

Matherials and methods : This was a hospital based 
cross-sectional study was conducted in the Department of 
Biochemistry & Cardiology of Chittagong Medical Col-
lege Hospital from July 2018 to June 2019 with one hun-
dred (100) patient with AMI and seventy (70) healthy peo-
ple age ranging from 21 to 80 years.

Results: Serum lipoprotein (a) level were significantly 
higher in patients with AMI (Cases) than that in healthy 
subjects (Controls) (40.47 ± 2.47mg/dl vs 20.42 ± 
2.47mg/dl. The mean serum Lp (a) value was found in-
creasing with age in patients with AMI (<40 year: 36.96 ± 
7.93mg/dl, 40-60 year : 41.19 ± 3mg/dl and >60 year : 
41.75 ± 4.95mg/dl. 

Conclusion: Serum Lp (a) level was significantly higher 
in patients with AMI. Serum Lp (a) level also increases 
with age, though the difference was not statistically sig-
nificant. Estimation of serum Lp(a) level may project an 
early and important information for patients prior to 
acute MI.
Key words: Serum Lp (a); lipid profile; AMI.

Introduction
Cardiovascular disease is a global public health 
problem. It contributes to 30% of total mortality 
and 10% of the global disease burden.1 The bur-
den of cardiovascular disease rising both in devel-
oped and developing countries.2 Myocardial in-
farction is one of the five main manifestations of 
Coronary Heart Disease (CHD). Myocardial in-
farction is defined as myocardial necrosis due to 
loss of blood supply to an area of myocardium.3

The pathogenesis of Acute Myocardial Infarction 
(AMI) is multifactorial, impaired lipid metabolism 
is one of the crucial factors in development of 
AMI.4 Lipoprotein (a) is a complex lipoprotein 
consisting of a central core of LDL, covalently 
linked by a disulphide bond to a apoprotein (a).5 

The Copenhagen City Heart Study (CCHS) found 
that extremely elevated Lp (a) levels increases the 
risk of myocardial infarction 3-4 fold.6 Elevated 
Lp(a) level was the most common risk factor in 
the CADI (Coronary Artery Disease in Asian Indi-
ans) study.7

Lp (a) was discovered in human serum in 1963 by 
Kare Berg.8 Lp (a) is a LDL like particle synthe-
sized by the liver in which a large glycoprotein, 
apolipoprotein (a) is covalently bound to apo 
B100 by a disulfide bond.Disulfide bond exists 
between apo(a) cys4057 and apo B cys4326. Lp 
(a) plasma concentrations are highly heritable and 
mainly controlled by the LPA gene located on 
chromosome 6q26-27.9 Apo (a) synthesized in 
hepatocytes and assembled with circulating LDL 
particle at the hepatocyte cell membrane to form 
lipoprotein(a). Then come to plasma. The half-life 
of Lp (a) in the circulation is about 3-4 days.10

Lp (a) has structural similarity with plasminogen 
and causes competitive inhibition of tissue plasmi-
nogen activator-1. This causes reduced fibrinolysis 
and stimulation of secretion of plasminogen acti-
vator inhibitor-1.11 Lp (a) may also enhance coag-
ulation by inhibiting the function of tissue factor 
pathway inhibitor.12 Lp (a) also promotes platelet 
aggregation.13 Lp (a) contributes to the process of
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atherogenesis. Lp (a) binds to triglyceride rich lip-
oproteins and causes accumulation of lipid in the 
arterial wall. Lp (a) undergoes oxidation and tak-
en up by macrophage, thereby forms foam cell.13 

Lp (a) also has inflammatory property that pro-
mote chemotaxis of monocytes and leads to 
smooth muscle cell proliferation.14 In a recent 
study by Pelligrino et al has seen that the apo(a) 
component of Lp(a) induces rearrangement of ac-
tin fibers in cultured endothelial cells. This leads 
to a loss of cell to cell contact, which may con-
tribute to the initial damage and increase endothe-
lial layer permeability that precedes the athero-
sclerotic lesion.15

Serum Lp (a) level has been found to be associat-
ed with dyslipidemia, obesity, hypertension and 
diabetes mellitus.16-18 A high serum Lp (a) level is 
a significant predictor of long term adverse out-
come in AMI patients treated by primary percuta-
neous transluminal coronary angioplasty.19 Diabe-
tes Mellitus is a major public health problem that 
is approaching epidemic proportions worldwide.20 

Recent evidence suggests that Lp (a) also increas-
es in type 2 diabetes mellitus.21 Serum Lp (a) is 
now considered as a new risk factor for cardiovas-
cular disease and showed a genetic link to acceler-
ate atherogenesis in diabetes mellitus.22 In a 
South-Asian study the prevalence rates for elevat-
ed Lp (a) in type 2 diabetes mellitus was found 
43.4% and  it was 26.7%  in nondiabetic people.23

Young patients with CAD are specific subset of 
population requiring attention.24 The overall age 
standardized mortality ratio of CAD in Asian 
males compared to white males was 37.3% higher 
in age group of 20-29 years. Asian Indians be-
longing to different countries have the same high 
mortality.25

European Atherosclerosis Society Consensus Pan-
el has recommended screening for Lp (a) levels, 
in order to identify those at intermediate or high 
risk of CVD.26 Aim of this study is to evaluate 
value of Lp (a) for the patients  with acute MI in 
different age group and to observe association of 
serum Lp (a) level with diabetes mellitus in cases.

Materials and methods
The study was a cross-sectional study, was con-
ducted in the Department of Biochemistry, Chitta-
gong Medical College (CMC) and indoor patients 
in Coronary Care Unit of Department Cardiology, 

Chittagong Medical College Hospital, between Ju-
ly 2018 to June 2019. Patients with Acute Myo-
cardial Infarction (AMI) and healthy subjects were 
considered age ranging from 21-80 years were en-
rolled by non probability consecutive sampling 
technique as per fulfillment of inclusion criteria. 
Stroke, renal failure, liver failure, acute infection, 
malignant disease were excluded. Informed con-
sent was taken from the participants. A prede-
signed case record form was used to record rele-
vant clinical, medical, demographic, socio-eco-
nomic data. The study was approved by the ethical 
review committee CMC. Serum Lp (a) were meas-
ured by nephalometry in Siemens BN proSpec an-
alyzer. History of diabetes mellitus was included 
as another variable. Microsoft Excel and IBM-
SPSS v. 20 for windows were used for data proc-
essing and analysis. Statistical inference was 
based on 95% confidence interval p value <0.05 
was considered statistically significant. Variables 
were expressed as mean ± Standard Errors of 
Mean (SEM). Student ‘t’ test and chi (χ2)  square 
test were used to see associations.

Myocardial infarction27: Myocardial Infarction 
(MI) may be defined by the demonstration of my-
ocardial cell necrosis due to significant and sus-
tained ischaemia. The WHO European myocardial 
infarction registry criteria were based on clinical 
history findings on the Electrocardiogram (ECG) 
and enzyme measurements in blood. MI was diag-
nosed in the presence of one of the following:

i)	 ECG showing unequivocal pathological Q 
waves and/or ST segment elevation or depres-
sion in serial recordings.

ii)	 History of typical or atypical angina pectoris, 
together with equivocal changes in the ECG 
and elevated enzymes. 

Desirable level of Lp (a) :9

Normal	 : <14 mg/dl (< 35 nmol/L), 
Borderline risk	: 14 - 30 mg/dl (35 - 75 nmol/L)
High risk	 : >30 - 50 mg/dl (75 - 125 nmol/L)
Very high risk	 : >50 mg/dl (>125 nmol/L)
Diabetes Mellitus:28 Fasting plasma glucose ≥ 7 
mmol/L, 2-hours after 75gm glucose > 11.1 
mmol/L. Type 2 diabetes mellitus is characterized 
by hyperglycemia, insulin resistance and relative 
insulin deficiency.



In this study serum Lp (a) value was found to be 
changed with age. This table shows the changes, 
though it was not significant, the mean values of 
Lp (a) were seen increased with age in patients 
with AMI (Table IV).

Table V : Distribution of serum lipoprotein(a) according to 
diabetic status among the cases (n = 100).
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Results
A total number of 170 subjects age ranging from 
21 to 80 years were included as per fulfillment of 
inclusion and exclusion criteria. 100 subjects were 
patients with AMI named group A and 70 healthy 
subjects were termed as group B.
�
Table I : Distribution of serum lipoprotein(a)among the 
study groups (n = 170).

This table demonstrates mean values of Lp (a) in 
group A and group B were 40.47mg/dl ± 2.47 
SEM and 20.42mg/dl ± 2.47 SEM respectively. 
Significant difference (p<0.001) was found in 
mean values between two groups (Table I).

�Table II : Association between serum lipoprotein (a) sta-
tus and the study groups. 

l Figures within parentheses indicate percentages

There was a highly significant (p<0.001) associa-
tion of serum lipoprotein (a) status among group 
A and group B (Table II).

Table III : Distribution of serum lipoprotein (a) within the 
different age groups among the cases (n=100).

�This table demonstrates mean values  <40 years 
age 36.96mg/dl ± 7.93 SEM, 40-60 years age 
41.19mg/dl ± 3 SEM, >60 years age 41.75mg/dl ± 
4.95 SEM. The association was not significant 
(p>0.05) (Table III).

Table IV : Association between serum lipoprotein (a) sta-
tus and the age groups among the cases  (n=100).

This table shows the mean values of Lp (a) were 
44.50mg/dl ± 4.88 SEM and 38.75mg/dl ± 2.83 
SEM in diabetic and non diabetic patients respec-
tively. Association between the means was not 
statistically significant (p>0.05) (Table V).

Table VI : Association between serum lipoprotein(a) sta-
tus and diabetes among the cases (n = 100).

l Figures within parentheses indicate percentages

In this study serum Lp (a) status in diabetic pa-
tients was not significantly associated (p>0.05) 
with that of non diabetic patients with AMI. This 
table presents that 13.3% diabetic patients with 
AMI had Lp (a) within normal limit, 23.3% had 
within borderline and 63.4% had in high risk 
group (Table VI). 

Discussion
This study shows comparison of serum Lp (a) 
concentration in patients with acute myocardial 
infarction of different ages and healthy normal

	 Study 	 n	 Mean	 ± SEM	 Range	 t-test* 
	 Groups	 	 	 	 	 Significance

Serum	 Group A	 100	 40.47	 2.47	 9.94 – 95.00	 p < 0.001

Lipoprotein (a)	 Group B	 70	 20.42	 2.47	 8.00 – 80.00	 Highly	

(mg/dl)	 TOTAL	 170	 33.79	 1.99	 8.00 – 95.00	 Significant

Serum	      Study Groups	    Total	 Chi-square test  
Lipoprotein(a) 	 (n = 100)	 (n = 70)	 (n = 170)	 significance
Status	 Group A	 Group B

Normal	 18 (18.0)	 45 (64.28)	 64 (37.64)	 p < 0.001
	 	 	 	 Highly 
Borderline Group	 22 (22.0)	 14 (20.0)	 36 (21.18)	 Significant	
High Risk Group	 60 (60.0)	 10 (14.28)	 70 (41.18)	

	 Age in	 	 	 	 	 ANOVA test  
	 Groups	 n	 Mean	 ± SEM	 Range	 Significance

Serum	 < 40 Years	 14	 36.96	 7.93	 9.94 – 95.00	 p > 0.05 

Lipoprotein(a)	 40 – 60 Years	 57	 41.19	 3.00	 9.94 – 95.00	 Not  

(mg/dl)	 > 60 Years	 29	 41.75	 4.95	 9.94 – 87.30	 Significant

Serum	 	 Age in Groups		 Total	 Chi-square test 
Lipoprotein (a)	 < 40 Years	 40-60 Years	 > 60 Years	 	  significance 
Status	 	 	

Normal	 6 (42.9)	 8 (14.0)	 5 (17.2)	 19 (19.0)	 p > 0.05
Borderline Group	 1 (7.1)	 14 (24.6)	 7 (24.1)	 22 (22.0)	 Not
High Risk Group	 7 (50.0)	 35 (61.4)	 17 (58.7)	 59 (59.0)	 Significant
Total	 14	 57	 29	 100 (100.0)

	 Diabetes	 n	 Mean	 ± SEM	 Range	 t-test* 
	 	 	 	 	 	 Significance 

Serum	 Present	 30	 44.50	 4.88	 9.94 – 95.00	 p > 0.05
Lipoprotein (a) 	 Absent	 70	 38.75	 2.83	 9.94 – 95.00	 Not 
(mg/dl)	 TOTAL	 100	 40.47	 2.47	 9.94 – 95.00	 Significant

Serum	 Diabetes	 Total 	 chi-square test
Lipoprotein (a)	 Present	 Absent	 (n = 100)	  significance 
Status	 (n = 30)	 (n = 70)	 	

Normal	 4 (13.3)	 15 (21.4)	 19 (19.0)	 p > 0.05
Borderline Group	 7 (23.3)	 15 (21.4)	 22 (22.0)	 Not
High Risk Group	 19 (63.4)	 40 (57.2)	 59 (59.0)	 Significant	
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subjects. This study has shown that serum Lp (a) 
level was significantly higher (p<0.001) in pa-
tients with AMI than that in healthy subjects  in t-
test (Table-I). In this study sixty percent (60%) 
AMI patients had high serum Lp (a) concentra-
tion, while only fourteen percent (14.28%) 
healthy subjects had high serum Lp (a) concentra-
tion. Sixty four percent (64.28%) healthy subjects 
had desirable serum Lp (a) concentration and in 
case of AMI patients that was only eighteen per-
cent (18%) (Table-II). There are some studies 
where serum Lp (a) concentration were found in-
creased in patients with AMI. Biswajit Majumder 
et al showed that there was a significant (p<0.05) 
difference in Lp (a) concentrations between pa-
tients with  AMI and healthy subjects.29 In a study 
done by Debnath T, it was shown that the mean 
serum Lp (a) concentration was significantly 
higher (p<0.005) in AMI patients than that in con-
trol group.30 Kamariya et al also found that the 
difference in Lp (a) levels between the patients of 
AMI and control group was highly significant (p 
<0.001) suggesting Lp (a) as an important predic-
tor of coronary heart disease.25 HK Tamang et al. 
showed significantly high (p<0.005) serum Lp (a) 
levels in cases of AMI patients than controls.31 
Serum Lp (a) were found to be increased with age 
in patients with AMI in anova test (Table-III). A 
study showed that the plasma Lp (a) level increas-
es with age both in patients and controls.32 More-
over most of the AMI patients (61.4%) age be-
tween 40-60 years were in high risk group of Lp 
(a) (Table-IV). The maximum value of serum Lp 
(a) levels were seen in 51-60 years age group in a 
study done by Akila and Prabhakar.22 In this study 
there was no significant (p>0.05) difference in 
mean  serum Lp (a) values among diabetic and 
non diabetic patients with AMI in t-test (Table-V). 
Association between serum Lp (a) and diabetes 
mellitus in patients with AMI was also not statisti-
cally significant (p>0.05) in chi-square test (Ta-
ble-VI). Few other studies also suggested that 
there were no significant association of increased 
serum Lp(a) status with diabetes mellitus.33,34 Na-
bil Bashir et al. demonstrated that the effect of 
diabetes and smoking risk factors increased plas-
ma level of Lp (a) in males >50 years old.32 In an-
other study it was shown that type-2 DM patients 
with AMI had significantly higher (p<0.001) Lp 
(a) level compared to non-diabetic AMI patients.22 

Ashfaq et al also showed that the level of Lp (a) 
was significantly higher (p<0.001) in diabetic  
than non-diabetic AMI patients.35

Limitations
There are certain limitations in this study:
l Sample size in this study was small
l Cross sectional study is a weak study to estab-

lish associations
l The study was conducted in a single hospital
l The anthropometric measurements were done once.

Conclusion
In this study serum Lp (a) levels were significant-
ly higher in patients with AMI. Mean Lp (a) level 
were increased with advanced age So the assess-
ment of serum Lp (a) level as a routine test may 
provide a baseline information regarding Lp (a) 
level in AMI patients.

Recommendations
l Study should be done with large sample size in 

different hospitals
l Cohort study should be done for more practical 

information
l Lipoprotein (a) related attention should be raised 

and its determination should make a routine test 
to minimize the lipid related complications.
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