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Abstract: Familial hypercholesterolemia (FH) is an autosomal dominant lipid disorder associated with significantly increased risk of premature 
atherosclerotic cardiovascular disease. Despite its high global prevalence and clinical relevance, FH often remains underdiagnosed, particularly in 

South Asian populations where cardiovascular events occur earlier. Objective:  To determine the incidence of familial hypercholesterolemia in patients 
with acute myocardial infarction. Methodology:  A prospective study was conducted in the Cardiology Department of Punjab Institute of Cardiology 

Hospital, Lahore from April 2024 to April 2025. A total of 100 patients who had experienced a type I premature acute myocardial infarction were 

included in the study.The incidence of familial hypercholesterolemia by Dutch Lipid Clinic Network score by using the personal and family history of 

premature cardiovascular diseases and level of low-density lipoprotein cholesterol.A DLCN score of less of 3 indicated no FH, 3-5 indicated possible 
FH, a score of 6-8 indicated probable FH and a score >8 indicated definite FH. Results:  A total of 48 (48%) patients did not have FH, 45 (45%) had 

possible FH and 7 (7%) had definite or probable FH. The cardiovascular risk factors of premature myocardial infarction. Familial 

hypercholesterolemia was the strongest predictor (aOR: 39.2 (18.8-80.3), p<0.0001). Male gender (aOR: 2.9 (2.8-4.0), p<0.0001), smoking (aOR: 7.1 

(6.3-9.2), p <0.0001) and diabetes (aOR: 3.0 (2.2-4.4), p<0.0001) were also significant determinants of premature MI. Conclusion:  There is a low 
incidence of familial hypercholesterolemia in patients with premature myocardial infarction. Regular screening is required to timely diagnose FH in 

general population and reduce risks. 
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Introduction 

Familial hypercholesterolemia is a frequent genetic condition which 

causes abnormally high level of LDL cholesterol, increasing risk of 

cardiovascular events. It has a prevalence of 0.37%-1.23% with every 1 

in 273 individuals affected by it in Pakistan.(1). It is passed through 
genetic mutations and increases morbidity, most commonly acute 

coronary syndrome and death. The prevalence of FH in patients with 

premature acute coronary syndrome is 5-50% (2). 

Although FH shows signs since birth, the statistics of its diagnosis are 
poor. Its prevalence is significantly lower with increasing age but older 

females have a common incidence than males (3). A timely diagnosis 

ensures its management through medication and lifestyle changes to 

control cholesterol levels. It is important to screen patients that experience 
premature coronary artery disease as it is one of the major risk factors of 

FH.  

The Dutch Lipid Clinic Network (DLCN) score is an accurate diagnostic 

tool that predicts the occurrence of FH based on physical assessment, 
level of LDL cholesterol, history of premature cardiovascular disease and 

genetic testing (4). Anti-hyperlipidemic agents including PCSK 9 

inhibitor, statin therapy and ezetimibe are used to treat FH and cascade 

testing is required to identify probable individuals at risk (5). 
This study was conducted to determine the incidence of familial 

hypercholesterolemia in patients with acute myocardial infarction. 

Methodology  

A prospective study was conducted in the Cardiology Department of 
Punjab Institute of Cardiology Hospital, Lahore from April 2024 to April 

2025. A total of 100 patients who had experienced a type I premature 

acute myocardial infarction were included in the study.Men older than 55 

years and women older than 60 years were excluded. All patients agreed 
to become a part of the study. The ethical review board approved the 

study.  

All patients provided their personal and family history of cardiovascular 

diseases or was taken from medical records. On admission, clinical 
symptoms, lipid levels, medication details, radiological data and 

revascularization data was recorded for each patient. The incidence of 

familial hypercholesterolemia by Dutch Lipid Clinic Network score by 

using the personal and family history of premature cardiovascular 
diseases and level of low-density lipoprotein cholesterol. For patients who 

were already undergoing lipid lowering options, baseline lipid 

concentration without treatment were estimated depending on type and 

dose of medication. A DLCN score of less of 3 indicated no FH, 3-5 
indicated possible FH, a score of 6-8 indicated probable FH and a score 

>8 indicated definite FH. There was a strong suspicion of development of 

FH in probable or definite cases.  

All data was analyzed by SPSS version 22. Variables were expressed as 
percentage and mean ± SD. Chi-squared test and ANOVA test were used 

to compare three groups of FH. Multivariate logistic analysis was 

conducted to investigate correlation between FH and premature MI while 

adjusting for confounding factors including gender, diabetes, 
hypertension, smoking and family history of premature CVD. Statistical 

significance was determined at a p value of less than 0.05. 

Results 

The mean age of patients was 45.2 years among which 85 patients (85%) 
were males and 68 (68%) had STEMI. 48 (48%) patients did not have FH, 

45 (45%) had possible FH and 7 (7%) had definite or probable FH. The 

baseline characteristics did not differ significantly between patients with 

or without FH, however, patients with definite FH had a significantly 
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higher administration of lipid lowering (p<0.001) and antiplatelet therapy 

(p=0.003) at admission and ezetimibe (p<0.001) at discharge (Table I). 
A total of 3 (43%) patients with definite FH were diagnosed by molecular 

diagnostics and 4 (57.5%) had mutations of LDL-C receptor and 

apolipoprotein B. 3 (43%) of these patients had multivessel disease which 

is significantly higher than 11 (23%) patients in patients with no FH 
(p=0.02). Stent revascularization was highest in patients with possible FH 

(p=0.05).  

Table II analyzed the cardiovascular risk factors of premature myocardial 

infarction. Familial hypercholesterolemia was the strongest predictor 
(aOR: 39.2 (18.8-80.3), p<0.0001). Male gender (aOR: 2.9 (2.8-4.0), 

p<0.0001), smoking (aOR: 7.1 (6.3-9.2), p <0.0001) and diabetes (aOR: 

3.0 (2.2-4.4), p<0.0001) were also significant determinants of premature 

MI.

Table 1: Baseline demographic and clinical characteristics  

 No familial 

hypercholesterolemia  

(n=48) 

Possible familial 

hypercholesterolemia 

(n=45) 

Probable or definite familial 

hypercholesterolemia 

(n=7) 

P  

Age  43.5 ± 6.1  44 ± 4.9  43 ± 6.2  0.5 

Male gender  39 (81.4%) 40 (89%) 6 (85.6%) 0.1 

Family history of CVD  - 25 (55.6%) 4 (57.5%) <0.001 

Smokers   34 (71%) 34 (75.7%) 4 (57.5%) 0.3 

Hypertension  9 (18.8%) 9 (20%) 2 (28.5%) 1 

Diabetes  3 (6.3%) 6 (13.4%) 1 (14.2%) 0.2 

BMI  27.3 ± 3.8 27.2 ± 4.0  29.1 ± 4.9  0.5 

History of stroke  - 1 (2.3%) - 0.4 

History of PAD  - 1 (2.3%) - 0.4 

Total cholesterol  189 ± 38 240 ± 75 440 ± 20 <0.001 

LDL-C 115 ± 25 149 ± 40  274 ± 75 <0.001 

HDL-C 44 ± 20 49 ± 50 48 ± 18 0.4 

Triglycerides  151 ± 74   0.4 

Medication at admission  

Anti-platelet therapy  2 (4.2%) 5 (11.2%) 2 (28.6%) 0.003 

Lipid-lowering therapy  2 (4.2%) 6 (13.5%) 3 (43%) <0.001 

Anticoagulant therapy  1 (2.2%) 1 (2.3%) - 0.4 

Diagnosis  

OHCA  5 (10.5%) 3 (6.7%) - 0.08 

STEMI  31 (64.6%) 32 (71.2%) 5 (72%) 1 

NSTEMI  15 (31.3%) 11 (24.5%) 3 (43%) 0.9 

Medication at discharge  

Statins  46 (96%) 44 (98%) 6 (85.7%) 0.2 

High-dose statins  31 (64.7%) 30 (66.7%) 5 (72%) 1 

Ezetimibe  1 (2.2%) 1 (2.3%) 2 (28.6%) <0.001 

Dual antiplatelet therapy  43 (89.7%) 42 (93.4%) 7 (100%) 1 

Antihypertensives  47 (98%) 44 (98%) 6 (85.7%) 1 

Table 2: Multivariate analysis of risk factors of premature MI 

Risk factors  Adjusted OR (95% CI) P 

Familial hypercholesterolemia  39.2 (18.8-80.3) <0.0001 

Male gender  2.9 (2.8-4.0) <0.0001 

Smoking  7.1 (6.3-9.2) <0.0001 

Diabetes  3.0 (2.2-4.4) <0.0001 

Family history of FH  1.4 (1.0-1.3) 0.42 

Hypertension  0.92 (1.2-1.5) 0.19 

Discussion 

 

This study was conducted to assess the incidence of familial 
hypercholesterolemia in patients with premature MI. The results showed 

a 7% rate of FH which means every 1 in 14 people suffer from FH. This 

percentage is significantly higher than previous reported in Pakistan but 

similar to western studies (6, 7, 8) This difference can be accounted by 
the significant difference in sample size, study duration, inclusion criteria 

and most of these studies are conducted on a nationwide level while our 

study is single centered and included only MI patients (9). 
Kramer et al reported a 4.7% pooled prevalence of FH in acute coronary 

syndrome with 13.7% incidence in younger patients (≤ 45 years). This is 

little lower than our study with every 1 in 7 people affected with FH (2). 

An Arabian Gulf study also reported a 3.7% incidence of definite or 

probable FH (10). An Australian study on 180 patients also showed a 6% 

rate of phenotypic FH (11). 
A meta-analysis of prevalence of FH according to ethnicity also reported 

the lowest incidence in Asian population with 1:400 ratio and 0.25% 

overall pooled prevalence (12). A Sri Lankan study also reported an FH 

rate of 1: 217 (13). However, a 0.13% prevalence of FH was reported in 
Nepal, 0.5% in Malaysia, 0.47% in Thailand and 0.1% in India (14, 15, 

16, 17). These statistics indicate the underdiagnosis and undertreatment 

of FH in Asian populations.   
Among cardiovascular disorders of premature MI, male gender was a 

strong predictor after familial hypercholesterolemia. However, in 

previous studies females were at high risk of developing higher LDL-C 
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since childhood, which continued in adulthood (18, 19). Women were 

also less likely to receive lipid lowering treatment and the cholesterol 
burden is enhanced by breastfeeding and pregnancy. 

Conclusion 

There is a low incidence of familial hypercholesterolemia in patients with 

premature myocardial infarction. Regular screening is required to timely 
diagnose FH in general population and reduce risks. 
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