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Introduction
Cardiovascular disease is the most common cause of morbidity 

among non-communicable diseases and myocardial infarction is the 
fatal one.1 Nepal lies in Southeast Asia Region which  has among 
the highest burden of cardiovascular disease in the world.2 A report 
showed that the incidence of CVD in Nepal was 569.5 per 100,000 
population  in males and 479.1 per 100,000 population in females 
in the year 2017.3 AMI is mostly associated with coronary artery 
occlusion through plaque rupture/fissuring which is a consequence 
of atherosclerosis, also called atherosclerotic cardiovascular 
disease[ASCVD]. Atherosclerosis is carried out from the initiation 
to the end by inflammatory process within  blood vessel wall by  
the retention of  apoB lipoproteins.4 ApoB containing particle is 
considered the  basic unit of injury to vascular wall signifying the 
atherogenic particle population of lipoproteins. It represents and 
unifies all non-HDL lipids like triglycerides of chylomicrons and 
VLDL and cholesterol of LDL, IDL and chylomicron remanants.5 
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The fluctuating  level of lipid profile parameters have been witnessed 
in AMI by different studies emphasizing ApoB study. 6,7,8 ApoB level 
status study is emphasized alongside conventional lipid profile in 
Nepalese population of AMI.9,10 However, there is paucity of such 
studies in context to Nepal. We aim to estimate ApoB level in AMI 
patients and compare with the healthy controls, analyze how  lipid 
parameters like TC,TG,LDL-C,HDL-C behave  in the diagnosed 
cases of AMI of Nepalese population , prior to any therapeutic 
intervention and finally correlate lipid profile parameters with ApoB.

Methods
 This was hospital based comparative cross-sectional 

study. Ethical approval was taken from IRC of Institute of 
Medicine[Ref:305(6-11-E)2/074/075] and SGNHC (SGNHC/IRC 
no:25-2018).A total of 73 patients with AMI were recruited for the 
study . Diagnosed AMI patients were recruited from  Manmohan 
Cardiothoracic Vascular and Transplant Centre (MCVTC) and 
Shahid Gangalal National Heart Centre (SGNHC) over a period 
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between November 2017 to December 2018 through convenient 
sampling after informed consent. The leftover blood samples used 
for diagnosis of AMI patients in the laboratories MCVTC and 
SGNHC were retained for our study. Such blood sample provided 
the scope to analyse the parameters prior to treatment. Forty 
patients undergoing regular checkup in general health clinic of 
Tribhuvan University Teaching Hospital (TUTH) were recruited 
for comparison. The laboratory reference range was also used for 
comparison for lipid profile and kit specific reference range for 
ApoB. The research component of laboratory analysis was carried 
in department of Biochemistry, Tribhuvan University Teaching 
Hospital. Apolipoprotein B was measured by turbidimetric method 
[SPINREACT, Spain] in ERBA XL-200 fully automated analyzer. 
Total serum cholesterol (TC), High density lipoprotein cholesterol 
(HDL-C), total serum triglycerides (TG) were measured by using 
standard enzymatic method [BIOLABO kits, France]. Serum Low 
density lipoprotein cholesterol [LDL-C] was directly measured 
by LDL-C Select FS kit [DiaSys, Germany]. TC, HDL-C, LDL-C 
and TG were all analyzed in fully automated spectrophotometry-
based BT Analyzer 1500.Non HDL cholesterol was calculated 
using formula [total cholesterol -HDL cholesterol].LDL/HDL ratio 
was also calculated using the value of LDL-C and HDL-C. All the 
data were collected, summarized and analyzed by SPSSs software 
version 18.

Results
Demographic characteristics showed that AMI group had 48 

(66%) males and 25 (34%) females with male to female ratio as 
1.9:1. The age of patients suffering from MI ranged between 30 and 
85 years with the mean age of 56±11 years and the median age was 
60 years. The interquartile range was 47 to 62 years in males and 
50 to 69 in females. Five out of 73 (6.8%) patients were under 40 
years of age. There were total of 42 (57.5%) smokers in the AMI 
group whereas control group had total of 14 (35%) smokers. The 
mean ApoB level with its range is tabulated for AMI and  the healthy 
control group in Table 1. Apo B level was  found to be significantly 
higher in the AMI cases than the non AMI healthy controls 
(p<0.001). The risk ratio of AMI 1.6 [95%CI: 1.3,2.0] and odd ratio 
is 8.1[95%CI: 2.3,28.8] based on the reference value of the kit.

The comparison of mean level and the range of different 
lipid profile parameters [TC, TG, HDL, LDL, VLDL, non-HDL 
cholesterol, LDL/HDL] have been compared between  AMI cases 
and controls and presented in Table 1.This study showed that 
triglycerides ,LDL-C and VLDL-C level were  significantly higher in 
AMI than control (p<0.05) and HDL-C level was significantly lower 
in the cases than the control  group(p<0.001). The total cholesterol 
level did not show any significant difference between AMI and 
healthy controls. Based on guidelines ATP III of national cholesterol 
education program, the frequency of the cases and controls who 
have lipid profile parameters beyond the recommended cutoffs are 
presented in table 2 with the relative risk [RR] and  odds ratio[OR].

 
Pearson correlation was carried out between the ApoB 

and other lipid parameters. ApoB showed fair correlation with 
LDL[r=0.296,p=0.001], positive  moderate correlation with non 
HDL-C[r=0.378,p<0.001] and moderate negative correlation with 
HDL-C[r= -0.490,p< 0.001] .The correlation of ApoB with lipid 
profile parameters are  tabulated in table 3.

Table 1: ApoB and lipid profile parameters among cases and controls

Parameters

AMI
Mean ±SD
[range]

Healthy 
controls
Mean±SD
[range]

p value

TC (mmol/L)
4.97±1.03 4.84±0.29

0.438[3.1 to 7.2 
mmoles/l]

[4.3to 
5.5mmoles/l]

Triglycerides
3.18±1.90 2.50±1.29

<0.05**[0.13 to 
6.75mmoles/l]

[0.11to  
5.16mmoles/]

HDL (mmol/L)
1.05±0.12 1.62±0.25

<0.001*[0.8 to 1.4 
mmoles/l]

[1.1 to 2.3 
mmoles/l]

LDL (mmol/L)
2.47±0.72 2.08±0.49

<0.05**[1.2 to 4.4 
mmoles/l]

[1.1 to 3.0 
mmoles/l]

VLDL (mmol/L) 
(calculated)

1.44±0.86 1.13±0.58
<0.05**[0.06 to 3.07 

mmoles/l]
[0.05 to 2.34 
mmoles/l]

Non HDL 
Cholesterol

3.92±0.92
[2.28 to 5.85 
mmoles/l  ]

3.21±0.38
[2.46 to 4.14 
mmoles/l]

<0.001*

LDL/HDL
2.33±0.59
[1.25 to 3.24]

1.30±0.37
[0.77 to 2.01]

<0.001*

ApoB
(mg/dl)

99.25±17.70 70.73±16.74
<0.001*[28 to130 mg/

dl]
[35.5 
to117mg/dl]

*Significant at 0.001 level. 
**Significant at 0.05 level.

Table 2: Frequencies of cases and controls with  lipid profile 
parameters beyond the desirable range 

Parameters

Desired range 
[ATP III 
guidelines, 
NCEP]17

No of Cases 
[lipid 

parameters 
outside the 

desired 
range]

No of 
Controls 

[lipid 
parameters 
outside the 

desired 
range]

Odds 
ratio 
[95% 
CI]

Risk 
ratio
[95% 
CI]

Total 
cholesterol

Less than 
5.17 mmoles/l 
[<200mg/dl]

33 6
4.67

[1.75, 
12.49]

1.565
[1.22, 
2.01]

LDL 
cholesterol

Less than 
2.6 mmoles/l 
[<100mg/dl]

33 8

3.3
[1.34, 
8.13]

1.449
[1.122, 
1.871]

HDL 
cholesterol

More than 
1.04 mmoles/l 
[>40mg/dl]

34 1
34

[4.43, 
260.80]

1.943
[1.545, 
2.443]
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triglycerides
Less than 
1.69 mmoles/l 
[<150mg/dl]

53 35
0.37

[0.13, 
1.10]

0.7528
[0.58, 
0.97]

Non HDL 
cholesterol 

Less than 
3.3 mmoles/l 
[≤130mg/dl]

54 12
6.632
[2.82, 
15.5]

2.024
[1.4, 
2.9]

VLDL
Less than  
0.79mmoles/l 
[≤30mg/dl]

53 27
1.276
[0.55, 
2.95]

1.093
[0.7966, 

1.5]

Table 3: Pearson correlation of ApoB with lipid profile parameters[p 
value in brackets]

Total 
cholesterol

LDL 
cholesterol

HDL 
cholesterol

Triglycerides
Non HDL 
cholesterol

ApoB
r=0.18, 
p=0.052

r=0.296, 
p=0.001

r=-0.490, 
p< 0.001

r=0.148, 
p=0.119

r=0.378, 
p<0.001

Discussion
We  found that AMI was prevalent almost twice in males than 

females which was also depicted in  other similar studies conducted 
in Nepal.9,11,12 Currently, many studies in Nepal are focused on 
younger age group AMI and the incidence of AMI has been seen 
below 40 years of age with the onset as young as 20 years.9,12, 13 In 
this study, the minimum age of onset of AMI recorded was 35 years 
in males and 30 years in females. Deranged lipoprotein metabolism 
has been linked to as one of the risk factors for AMI through 
ASCVD. Assay of biochemical parameters like TC,TG,LDL-
C,HDL-C to non HDL-C and LDL/HDL ratio have been looked into 
to encompass the role of this deranged lipoprotein metabolism and 
its association with cardiovascular disease especially ASCVD.4-15 
Due to its representation as a particle, ApoB has been preferred for 
assessment of cardiovascular risk.5,16 In our study, twenty nine  AMI 
cases had ApoB value above 105mg/dl which accounts for 40% of  
total cases .This is based on the ApoB reference range[  60-105mg/dl 
as per the kit (SPINREACT, Spain: Apolipoprotein B, turbidimetry 
principle)]. Only three  non- MI control group had ApoB level 
above 105mg/dl. The odds of manifestation of AMI was found to be 
8.1[95%CI:2.3.28.8].  According to 2018 guidelines on management 
of blood cholesterol, ApoB level >130mg/dl is considered risk 
enhancing factor for ASCVD.15  On this basis, our ApoB values in 
both AMI and healthy controls are within the low risk range. When we 
compared the ApoB level between MI and control group, there was a 
significant difference [p<0.001, table1]. Marston et al study showed 
ApoB can capture the risk of MI than other lipid parameters.16 There 
is strong association between between ApoB and Cardiovascular 
risk.17 So, this may indicate that baseline ApoB need to be recorded 
in each individual and can be monitored for risk stratification for 
ASCVD. Dahal et.al and Tamang et.al have also shown higher 
ApoB level in AMI than healthy controls in Nepalese population.9,10 
However, ApoB may not be a good predictor of cardiovascular risk 
in patients already on lipid lowering drug therapy.14 The drug history 
of lipid lowering therapy prior to AMI is the limitation of this study.

According to ATP III national cholesterol education program 
guidelines, we found dyslipidemia in both MI and healthy controls. 
Studies show that dyslipidemia contribute to AMI as well as 
dyslipidemia may be diagnosed at the onset of AMI.11,12 This indicate 
that there is future risk of developing ASCVD even in non-MI 
healthy controls. The protective effect in healthy controls seem to be 
HDL cholesterol which is in the desired range in around 99%. Apo B 
containing lipoproteins singularly play a more sensitive role in risk 
stratification of AMI than total cholesterol, VLDL-C, LDL-C and 

triglycerides separately. HDL-C [RR 1.9;95% CI:1.5,2.4] is almost 
parallel  with  non- HDL cholesterol[RR2.02; 95% CI:1.4,2.9] in  risk 
stratification of AMI. So, non- HDLC and HDL-C need to be assayed 
together for cardiovascular risk. Apo B showed fair correlation with 
LDL , positive  moderate correlation with non HDL correlation and 
moderate negative correlation with HDL. We can suggest that Apo B 
assay should be a primary marker of cardiovascular risk and or may 
complement the lipid profile assay  as has been suggested by other 
researchers too.19,20 The outcome of AMI patients in different levels 
of Apo B and lipid profile is our another limitations which would 
have contributed to the severity of disease .

Conclusion
Our study depicted a significantly higher level of ApoB in AMI 

than the normal healthy controls. ApoB also showed moderate 
correlation with non HDL-C and HDL-C. Thus, we recommend  
ApoB analysis   as a complementary marker to conventional lipid 
profile for cardiovascular risk assessment in AMI. 
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