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Abstract

Background and aims: One  important residual CVD risks is elevated level of lipoprotein a (Lp(a)). High Lp(a) level 
is atherogenic. It’s higher prevalence in South Asian population is  important  because of a higher prevalence of premature 
coronary artery disease in younger population of this region. Lp(a) testing  is underutilized. Knowing elevated levels in an 
individual may help address and control traditional risk factors of ASCVD in such patients.

Methods: This study was an observational, prospective study carried out in the department of internal medicine, Pokhara 
Academy of Health Sciences(POAHS), Nepal. The study was started on  17th  September 2023 and completed on 16th March 
2024. The details of history and the physical examination of cases were recorded in the proforma designated for the study. 
Baseline data were  recorded including age, sex, presence of risk factors like diabetes mellitus(DM), hypertension(HTN), 
dyslipidemia, smoking, history of CAD (coronary artery disease) and coronary revascularization, family history of premature 
CAD, lab parameters like blood glucose, lipid profiles, Lp(a), ECG, echocardiography, coronary angiography. Statistical 
analysis was carried out with the help of the latest version of SPSS.

Results: The mean age was 48.52 years (SD=9.06). Majority were (56%) male patients. 42 cases (84%) were dyslipidemics 
and 26 (52%) were hypertensives, 10 cases (20%) had family history of coronary artery disease in first degree relatives, 
10(20%) had coronary artery disease, eight (16%) had DM, two (4%) were smokers. Elevated Lp(a) (>/=50mg/dl) was found 
in 14(28%) of total cases. Of total cases, Lp(a) was <20mg/dl in 30 (60%), 20-49mg/dl in 6(12%) and thus Lp(a) >/=20 mg/
dl was observed in 40% of cases.

Conclusion: The prevalence of elevated Lp(a) in Nepalese patients with traditional risk factors of ASCVD is high. These 
findings from our study may carry important implications for clinical practice in Nepal. Performing targeted screening in high-
risk individuals may help redefine risk category and may help in aggressively managing traditional risk factors
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Introduction
Cardiovascular disease is the most important cause of mortality 
and morbidity worldwide. Inspite of significant development in the 
treatment of traditional risk factors of ASCVD, there is still a high 
burden of ASCVD among patients possibly because of the higher 
burden of residual cardiovascular disease (CVD) risk. One of the 
important residual CVD risks is elevated level of  Lp(a). CAD is an 
important component of ASCVD. It’s elevated prevalence in south 
Asian population is quite important due to the alarmingly higher 
prevalence of premature coronary artery disease in young population 
of this region. Because of this fact , the prevalence of CAD is also 
high in those residing in other parts of world like United States1.                  

High Lp(a) levels are very atherogenic. It predisposes to 
atherosclerosis in coronary,cerebral and peripheral vessels,to make 
it even worse, prematurely in younger individuals. Lp(a) level is 
genetically determined2–9.

In one study ,five times higher Lp(a) levels were found in patients 
with CAD in comparison to controls10. 

In other study Lp(a) levels were significantly higher in cases with 
angiographically proven CAD as compared to controls11. 

It is estimated that Lp(a) levels of  >30 and >50 mg/dL are present 
in 35% - 40% and 24% -29% of the world population, respectively12. 

Inspite of recommendations from guidelines, Lp(a) testing still 
remains underutilized. The rate of testing is even low in United States, 
let alone the rates in developing countries13. 

Knowing elevated levels in an individual may help. We can 
aggressively address and control traditional risk factors of ASCVD 
in such patients.

The most important available Lp(a) lowering therapy is lipoprotein 
apheresis14. 

Lipid lowering agents like PCSK9 inhibitor like alirocumab is also 
effective which can lower Lp(a) by 25-30%15.

So this study aims to figure out the prevalence of elevated levels of 
lipoprotein a  (Lp(a)) in Nepalese patients with traditional risk factors 
of ASCVD.

Methods
This was a prospective, observational study. The study period was 
from  17th  September 2023 to 16th March 2024. Because of lack of 
robust national data and financial constraint, the target sample size 
was calculated pragmatically. Prior to the main study, a feasibility 
assessment was conducted which provided 6-8 number of eligible 
patient in a month. Depending on this assessment and cost factor 
associated with the Lp(a) test, a sample size of 50 was set for a duration 
of six months. All consecutive  patients with traditional risk factors of 
ASCVD (HTN, DM,dyslipidemia,smoking,family history of CAD) 
in the department of internal medicine of POAHS  over a period of 
6 months  were included. Dyslipidemia was diagnosed when there 
was presence of any of the followings : patients on lipid lowering 
agents or total cholesterol >240 mg/dl, triglycerides (TG) >150 mg/
dl, low-density lipoprotein >130 mg/dl, and high-density lipoproteins 
(HDL) <50 mg/dl females and <40mg/dl for males. All patients with 
traditional risk factors of ASCVD, with age more than 16 years  were 
enrolled in this study. Consent in the written form was taken from 
the patients before enrolling them in the study. Thorough history was 
obtained. Detailed physical examination was performed after the 

consent. The details of history and the physical examination of cases 
were recorded in the proforma designated for the study. Baseline data 
were  recorded, including age, sex, the presence of risk factors like 
diabetes mellitus , hypertension, dyslipidemia, smoking, history of 
coronary artery disease and  coronary revascularization, the family 
history of premature CAD, lab parameters like blood glucose, lipid 
profiles, Lp(a) , ECG, echocardiography, coronary angiography. The 
diagnosis of elevated lipoprotein (Lp(a)>/= 50mg/dl ) was done by 
serum immunoturbidimetry. This method uses antibodies specific for 
apolipoprotein (a) with very less crossreactivity with plasminogen. 
Blood samples were drawn from a peripheral vein and collected 
in a plain vial, irrespective of fasting status of the patients. Then 
serum samples were prepared and assays were run. Data collection 
from patients was performed with the help of questionnaires, the 
physical assessment, relevant laboratory parameters. Data entry and 
analysis were carried out with the help of  an excel sheet and  SPSS 
latest version. For continuous variable independent t-test and for 
categorical variables Fisher’s Exact test were used. Ethical approval 
was obtained from institutional review committee(IRC) of Pokhara 
Academy Health Sciences.

Results
50 patients with traditional ASCVD risks were included in this study. 
The mean age of patients was 48.52 ± 9.06 years. Of total patients 28 
(56%) were males and 22 (44%) were females. 42 cases (84%) were 
dyslipidemics and 26 (52%) were hypertensives,10 cases (20%) had a 
history of CAD in first degree relatives, 10(20%) had coronary artery 
disease, eight (16%) had DM, two (4%) were smokers. Three cases 
(6%) gave history of coronary revascularization in the past. Seven 
(14%) cases underwent coronary angiography in the past of which 
five (10% of total patients) had elevated serum Lp(a) (>/=50mg/dl). 
Four (8%) patients had left ventricular systolic dysfunction (LVSD).

Elevated Lp(a) (>/=50mg/dl) was found in 14(28%) of total cases.

Table 1:Baseline characteristics 

Baseline characteristics of the patients

Characteristics Total(n=50)(%)

Number of pts           50(100%)

Mean age(years+/-SD)      48.52 ± 9.06

Male          28 (56%)

Female          22 (44%)

Dyslipidemia          42(84%)

HTN          26 (52%)

Family history of CAD          10(20%)

History of CAD          10 (20%)

DM           8(16%)

Underwent CAG           7(14%)

History of coronary revasular-
ization           3 (6%)

Elevated  Lp(a) >/=50mg/dl           14(28%)

Mean Lp(a) level         39.50mg/dl

Smoking             2(4%)

LVSD              4(8%)
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Table 2: Table comparing baseline characteristics between those with 
high  Lp(a)>/=50mg/dl    with those having Lp(a) <50mg/dl

 Character-
istics

Lp(a)<50mg/
dl (n=36)

Lp(a)>/=50mg/
dl

(n=14)
P-value

Age 48.33+/-9.06 49.00+/-8.66 0.821

Male 18(50%) 10(71.4%) 0.214

Dyslipidemia 29(80.6%) 13(92.9%) 0.422

Hypertension 
(HTN) 17(47.2%) 9(64.3%) 0.347

(Diabetes Mel-
litus) DM 5(13.9%) 3(21.4%) 0.667

Smoking 2(5.6%) 0 0.99

Prior CAD 5(13.9%) 5(35.7%) 0.117

Family history 
of CAD 6(16.7%) 4(28.6%) 0.434

History of 
prior revascu-
larization 

1(2.8%) 2(14.3%) 0.191

Table 3: Lp(a) levels in serum
As in table 3, of total cases, Lp(a) was <20mg/dl in 30 (60%), 20-
49mg/dl in 6(12%) and >/=50mg/dl  in 14(28%) cases respectively.

Lp(a) levels Total (n=50)(%)

<20mg/dl 30 (60%)

20-49mg/dl 6(12%)

>/=50mg/dl 14(28%)

Table 4:Coronary angiographic pattern in those with elevated Lp 
(a),who underwent CAG

CAG pattern in the individuals 
with elevated Lp(a)>/=50mg/dl Total

(n=5)

Normal coronary arteries 2

Instent restenosis (ISR) 1

Single vessel disease (SVD) 1

Minor CAD 1

Out of five (35.71%) cases with elevated Lp(a)>/=50mg/dl, one 
(20%) had the history of ISR, one (20%) had single vessel disease 
and, one (20%) had minor CAD .
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Figure 1: Serum Lp(a) levels

DISCUSSION
A study which compared Lp(a) levels in Americans of African, 
Asian Indian, and Caucasian origin women respectively showed that 
Asian Indian Americans had higher levels of Lp(a) than the African 
Americans16. 

Another study comparing Lp(a) levels in 47 women from South Asian 
region with those from  America showed higher levels of Lp(a) in 
South Asian women (median level: 50.7 nmol/l versus 18.3 nmol/l , 
p < 0.012)17. 

Anand et al compared Lp(a) levels in North Americans and found that 
Lp(a) levels in North Americans of South Asian origin were higher 
than those in North Americans of Caucasian origin. His findings 
revealed that the mean Lp(a) concentration was significantly higher 
in South Asians (20.2 mg/dL) compared with Caucasian Americans 
(16.3 mg/dL, P < 0.002)18.

Similar to these previous studies, our study  showed a higher mean 
Lp(a) level in the Nepalese population akin to other South Asian 
populations , suggesting that Nepalese may carry a higher burden of 
residual CV risk beyond the traditional ones.

As far as the prevalence of elevated Lp(a) level in Nepalese population 
is concerned, the data are limited.  So the best literatures available for 
this topic concerned are available from our neighbouring South Asian 
countries. The prevalence of elevated  Lp(a) level in South Asians is 
about 25%19. In a Nepalese study conducted by  Tamang HK et al , 
the mean serum Lp(a) level in patients with MI  was 38.45 mcg/dl as 
compared to the mean value of 39.5 mg/dl in our study20. Concordant 
with them, we too have a higher prevalence of elevated Lp(a) levels 
(28%) in our population as per the findings from our study.

The average age of cases in our study was 48.52 ± 9.06 years 
reflecting that mostly young individuals had been enrolled to ensure 
the importance of elevated Lp(a) levels in such individuals in the 
causation of premature CAD highlighting the importance of adequate 
control of traditional risk factors in them.

Regarding the cut off value of elevated  Lp(a) in South Asians, 
majority of studies from India have found that with Lp(a) >/=20mg/
dl, elevated CV risk exists but European atherosclerosis society 2010 
recommended the cut off value of 50mg/dl19,21. The prevalence of 
Lp(a) >/=20 mg/dl in our study was 40%. This shows that Nepalese 
population is somehow is at higher risk of ASCVD similar to other 
South Asian populations.
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There appears to be a wide knowledge gap among health care 
providers in Nepal in relation to the Lp(a) value, its measurement, 
indications for screening and treatment strategies. So this prevalence 
study, though seems simple, can lay a foundation stone for future 
studies related to Lp(a) levels in Nepalese population. Clinicians 
should offer targeted testing to the Nepalese individuals who are high 
risk individuals for CV events, for e.g, personal or family history 
of premature ASCVD, familial hypercholesterolemia, recurrent CV 
events. But to offer a single test to each and every individual in his 
or her lifetime may not be feasible in our part of world because of 
high cost of the testing. So to have clinical evaluation first and then 
to add this test on it by individualizing  may be more cost effective 
in Nepalese context.

CONCLUSION
Findings from our study shows higher prevalence of elevated 
Lp(a)  in Nepalese patients with traditional risk factors of ASCVD. 
As Nepalese population contributes to a significant proportion of 
South Asian ancestry in which genetic predisposition for high Lp(a) 
remains high, these findings from our study may carry important 
implications for clinical practice in Nepal. Performing targeted 
screening in high-risk individuals may help redefine risk category 
and may help in aggressively managing traditional risk factors in 
such individuals e.g, optimal control of HTN,DM and dyslipidemia.

LIMITATIONS OF THE STUDY
•	 The main limitation of this study is small sample size and short 

time period. Small sample size limits the statistical power to 
detect strong associations,

•	 This is a single centre study.
•	 The population enrolled in this study may not represent 

otherwise healthy population who donot have traditional CV 
risk factors.
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