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Objective: To determine the prevalence of metabolic syndrome and its individual 
components among young patients presenting with ST-elevation myocardial 
infarction at a tertiary care hospital in Karachi. Study Design: Cross-sectional study. 
Place and Duration of Study: Department of Cardiology, Liaquat National Hospital, 
Karachi, from 11 February to 11 May 2025. Methodology: A total of 189 patients 
aged 18–40 years diagnosed with ST-elevation myocardial infarction were enrolled 
using non-probability consecutive sampling. Clinical examination included age, 
weight, height, and body mass index. Metabolic syndrome was assessed using 
standard diagnostic criteria. Laboratory parameters including fasting glucose, 
triglycerides, and HDL cholesterol were recorded. Results: The mean age of patients 
was 33.8 ± 4.1 years, and 79.3% were male. Metabolic syndrome was present in 
42.9% of the cohort. Central obesity (45.4%) and hypertriglyceridemia (38.6%) were 
the most common components. Patients with metabolic syndrome had significantly 
higher BMI (29.1 ± 3.2 vs 26.1 ± 3.1), fasting glucose (118.4 ± 22.5 mg/dL vs 97.2 ± 
16.8 mg/dL), and triglyceride levels (197.6 ± 48.2 mg/dL vs 136.9 ± 42.7 mg/dL). 
Multivessel coronary artery disease was more frequent in the metabolic syndrome 
group (32.1% vs 18.7%). Smoking (p = 0.03) and family history of coronary artery 
disease (p = 0.04) showed significant associations with metabolic syndrome. 
Conclusion: Metabolic syndrome is common among young patients with ST-
elevation myocardial infarction and is associated with a more adverse 
cardiometabolic profile and greater coronary disease burden. Early detection and 
targeted prevention strategies are essential to reduce premature cardiovascular 
morbidity in this population. 
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INTRODUCTION 
Cardiovascular diseases are a major cause of morbidity 
and mortality in both developed and developing countries 
and account for 46.2% of all deaths worldwide [1]. 
Myocardial infarction has two major clinical types: non-
ST-segment elevation myocardial infarction (NSTEMI) and 
ST-segment elevation myocardial infarction (STEMI), 
which is the more severe form and a major contributor to 
mortality [2]. STEMI occurs due to acute obstruction of an 
epicardial coronary artery, resulting in downstream 
ischemia. Injury triggers changes in gene transcription, 
differences in protein expression, and alterations in 
metabolite levels, all of which contribute to cardiac 
dysfunction [3]. Metabolic syndrome is defined as the 
presence of at least three out of five conditions: 
hyperglycemia, elevated triglycerides, hypertension, low 
HDL cholesterol, and abdominal obesity [4]. Due to 
lifestyle shifts, the number of patients with metabolic 
syndrome is rising globally, including among children and 
adults [5]. According to the AHA/NHLBI, metabolic 

syndrome is diagnosed when three or more of the 
following are present: central obesity (waist 
circumference ≥102 cm in men, ≥88 cm in women), 
hypertriglyceridemia (≥1.7 mmol/L), low HDL-C (<1.03 
mmol/L in men, <1.29 mmol/L in women), elevated blood 
pressure (≥130/85 mmHg or on treatment), and fasting 
glucose ≥5.6 mmol/L or on treatment [6]. 

Chronic inflammation plays a central role in metabolic 
syndrome. Low-grade inflammation increases risk for 
atherosclerosis and CAD [7]. High leukocyte counts and 
other inflammatory markers are also commonly elevated 
in children and adults with obesity. The metabolomics 
field has grown rapidly, allowing measurement of low-
molecular-weight metabolites and providing insights into 
disease mechanisms [8-10]. Metabolic syndrome is closely 
linked with CAD due to associations with central obesity, 
dyslipidemia, hypertension, and impaired glucose 
tolerance [11]. Its presence predicts future cardiovascular 
events and diabetes. The incidence of STEMI is higher in 
patients with metabolic syndrome and demands proper 
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control to prevent complications [12]. Previous studies 
show that metabolic syndrome increases the risk of CAD 
7.3 times in males and 10.2 times in females. Pakistan-
based studies reveal metabolic syndrome prevalence of 
40–54% among STEMI patients [13,14]. Local studies also 
show hypertension as the most common metabolic 
syndrome component (52.6%), followed by diabetes 
(42.8%), abdominal obesity (41.2%), 
hypertriglyceridemia (40%), and low HDL (31.7%) [15]. 
Due to rising metabolic syndrome and CAD among young 
Pakistanis, and limited regional data, this study aims to 
determine the prevalence of metabolic syndrome and its 
components among young STEMI patients [16]. 

Objectives 
1. To determine the prevalence of metabolic syndrome 

in young patients with ST-elevation myocardial 
infarction at a tertiary-care hospital. 

2. To assess the distribution of metabolic syndrome 
components among these patients. 

 

METHODOLOGY 
This cross-sectional study was conducted in the 
Department of Cardiology at Liaquat National Hospital, 
Karachi, from 11 February to 11 May 2025. A sample size 
of 189 patients was calculated using the WHO sample size 
calculator, based on an expected prevalence of metabolic 
syndrome of 40%, a margin of error of 7%, and a 95% 
confidence level. A non-probability consecutive sampling 
technique was employed to recruit eligible patients. 
Patients of either gender between 18 and 40 years of age 
who were diagnosed with ST-elevation myocardial 
infarction were included in the study. Individuals were 
excluded if they refused participation, had undergone 
prior cardiac surgery, were pregnant with a gestational 
age of more than four weeks, or had a documented history 
of previous ST-elevation myocardial infarction. 

Data Collection 
Data collection commenced after approval from CPSP and 
the hospital’s ethical review committee. All eligible 
patients presenting with ST-elevation myocardial 
infarction during the study period were approached, and 
written informed consent was obtained. A detailed clinical 
assessment was performed, including measurement of 
age, weight, height, and body mass index. Information 
related to smoking status and individual components of 
metabolic syndrome was recorded using a structured 
predesigned proforma. Body mass index was calculated 
using weight in kilograms divided by height in meters 
squared. Metabolic syndrome was diagnosed according to 
standard operational definitions. 

Data Analysis 
Data were analyzed using SPSS version 25. Quantitative 
variables were assessed for normality using the Shapiro–
Wilk test. Normally distributed variables were presented 
as mean and standard deviation, while non-normally 
distributed variables were expressed as median and 
interquartile range. Categorical variables were 
summarized as frequencies and percentages. Stratification 
was performed for age, gender, and smoking status to 
control for potential confounding. Post-stratification 

analysis was carried out using the chi-square test. A p-
value of 0.05 or less was considered statistically 
significant. 
 

RESULTS 
Data were collected from 189 patients, with a mean age of 
33.8 ± 4.1 years, indicating that most individuals 
presented with myocardial infarction in their early to mid-
thirties. Males comprised 79.3% of the cohort, while 
females represented 20.7%, showing a clear male 
predominance. Urban residents accounted for 69.3% of 
participants, whereas 30.7% came from rural areas. The 
mean BMI was 27.4 ± 3.6 kg/m², falling in the overweight 
range. Smoking was the most prevalent risk factor, 
reported in 58.2% of patients. Hypertension and diabetes 
mellitus were present in 34.9% and 29.1% of the sample, 
respectively, while dyslipidemia was observed in 31.2%. A 
family history of coronary artery disease was noted in 
23.8% of patients. 

Table 1 
Baseline Demographic and Clinical Characteristics of Young 
STEMI Patients (N = 189) 

Variable Category 
Statistics  

(n %, Mean ± SD) 

Age (years) — 33.8 ± 4.1 

Gender 
Male 150 (79.3%) 

Female 39 (20.7%) 

Residence 
Urban 131 (69.3%) 

Rural 58 (30.7%) 

BMI (kg/m²) — 27.4 ± 3.6 

Smoking 
Yes 110 (58.2%) 

No 79 (41.8%) 

Hypertension 
Yes 66 (34.9%) 

No 123 (65.1%) 

Diabetes Mellitus 
Yes 55 (29.1%) 

No 134 (70.9%) 

Dyslipidemia 
Yes 59 (31.2%) 

No 130 (68.8%) 

Family history of CAD 
Yes 45 (23.8%) 

No 144 (76.2%) 

Metabolic syndrome was present in 42.9% of the study 
population, indicating that nearly half of young STEMI 
patients exhibited clustering of metabolic abnormalities. 
Among its components, central obesity was the most 
common feature, observed in 45.4% of patients, followed 
by hypertriglyceridemia in 38.6% and low HDL-C in 
33.9%. Hypertension as part of the metabolic syndrome 
cluster was seen in 36.0%, while elevated fasting glucose 
was recorded in 31.7%.  

Table 2 
Prevalence and Components of Metabolic Syndrome 
(N=189) 

Variable Category n (%) 

Metabolic 
Syndrome 

Present 81 (42.9%) 

Absent 108 (57.1%) 

Components 

Central Obesity 86 (45.4%) 

Hypertriglyceridemia 73 (38.6%) 

Low HDL-C 64 (33.9%) 

Hypertension 68 (36.0%) 

Elevated Fasting Glucose 60 (31.7%) 

BMI was higher in the metabolic syndrome group (29.1 ± 
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3.2 vs 26.1 ± 3.1; p < 0.001), reflecting greater adiposity. 
Fasting glucose levels were also higher in patients with 
metabolic syndrome (118.4 ± 22.5 mg/dL vs 97.2 ± 16.8 
mg/dL; p < 0.001), indicating impaired glycemic control. 
Similarly, triglyceride levels were markedly elevated 
(197.6 ± 48.2 mg/dL vs 136.9 ± 42.7 mg/dL; p < 0.001), 
while HDL-C levels were significantly lower (36.3 ± 5.9 
mg/dL vs 42.7 ± 6.1 mg/dL; p < 0.001). Multivessel 
coronary artery disease was more frequent in patients 
with metabolic syndrome (32.1% vs 18.7%; p = 0.03), 
suggesting more extensive coronary involvement in this 
group. 

Table 3 
Comparison of Clinical and Laboratory Parameters in 
Patients with and Without Metabolic Syndrome 

Parameter 
With MS  
(n = 81) 

Without MS 
(n = 108) 

p-value 

BMI (kg/m²) 29.1 ± 3.2 26.1 ± 3.1 <0.001 

Fasting Glucose (mg/dL) 118.4 ± 22.5 97.2 ± 16.8 <0.001 

Triglycerides (mg/dL) 197.6 ± 48.2 136.9 ± 42.7 <0.001 

HDL-C (mg/dL) 36.3 ± 5.9 42.7 ± 6.1 <0.001 

Multivessel CAD 26 (32.1%) 20 (18.7%) 0.03 

Stratified analysis showed that metabolic syndrome was 
more common in smokers, with 50.9% of smokers affected 
compared to 31.6% of non-smokers (p = 0.03), indicating 
a significant association between smoking and metabolic 
clustering. A higher proportion of patients with a family 
history of coronary artery disease also had metabolic 
syndrome (53.3% vs 39.6%; p = 0.04). No significant 
association was found between metabolic syndrome and 
gender (p = 0.37) or residential status (p = 0.41), 
suggesting that these demographic factors did not 
meaningfully influence metabolic syndrome prevalence in 
the studied population. 

Table 4 
Stratified Analysis of Metabolic Syndrome by Demographic 
and Clinical Variables 

Variable Category 
MS Present 

n (%) 
MS Absent 

n (%) 
p-

value 

Gender 
Male 62 (41.3%) 88 (58.7%) 0.37 

Female 19 (48.7%) 20 (51.3%) — 

Smoking 
Yes 56 (50.9%) 54 (49.1%) 0.03 

No 25 (31.6%) 54 (68.4%) — 

Family history 
of CAD 

Yes 24 (53.3%) 21 (46.7%) 0.04 

No 57 (39.6%) 87 (60.4%) — 

Residence 
Urban 55 (42.0%) 76 (58.0%) 0.41 

Rural 26 (44.8%) 32 (55.2%) — 

 

DISCUSSION 
This study explored the frequency and pattern of 
metabolic syndrome among young patients presenting 
with ST-elevation myocardial infarction and 
demonstrated that metabolic syndrome is highly prevalent 
in this age group. The overall prevalence of 42.9% aligns 
closely with previous research, which also reported 
metabolic syndrome affecting approximately 40% to 54% 
of young STEMI patients. The high burden observed in this 
cohort reinforces the growing trend of premature 
cardiovascular disease in South Asian populations, who 
are known to develop atherosclerotic disease earlier than 
Western counterparts [17]. The demographic 
characteristics in this study showed a marked male 

predominance and a substantial proportion of urban 
residents. This pattern mirrors previous research, where 
males in their 30s and 40s constituted the majority of 
STEMI presentations. Urban predominance may reflect 
increased exposure to sedentary lifestyles, high caloric 
diets, pollution, and psychosocial stress, all of which 
contribute to the metabolic risk environment. Among 
individual metabolic syndrome components, central 
obesity and hypertriglyceridemia emerged as the most 
common features [18]. This finding is consistent with 
previous research reporting that abdominal obesity is a 
major driver of cardiometabolic risk in South Asian 
individuals due to visceral fat accumulation and associated 
inflammatory processes. Hypertriglyceridemia and low 
HDL levels also appeared frequently in this cohort, 
aligning with the well-established dyslipidemia phenotype 
seen in younger STEMI patients, which is characterized by 
small dense LDL particles, high triglycerides, and reduced 
HDL functioning [19]. 
The comparison between patients with and without 
metabolic syndrome further highlighted the adverse 
cardiometabolic profile associated with the condition. 
Patients with metabolic syndrome had significantly higher 
BMI, fasting glucose levels, and triglyceride concentrations 
[20]. Similar patterns have been described in previous 
research, which consistently demonstrates that metabolic 
syndrome promotes early plaque formation, endothelial 
dysfunction, and accelerated atherosclerosis. The 
presence of multivessel coronary artery disease in a higher 
proportion of patients with metabolic syndrome supports 
this pathophysiological link, indicating that clustering of 
metabolic abnormalities contributes to diffuse and more 
severe coronary involvement [21]. Stratified analysis 
revealed that smoking was significantly associated with 
metabolic syndrome. This relationship has been reported 
in previous research, where smoking amplified insulin 
resistance, exacerbated dyslipidemia, and accelerated 
vascular inflammation. The association with family history 
of coronary artery disease further strengthens the 
argument that metabolic syndrome in young STEMI 
patients is influenced not only by lifestyle factors but also 
by genetic predisposition. No significant association was 
found with gender or residential status, suggesting that 
metabolic syndrome exerts its effect irrespective of these 
demographic variables [22]. Overall, the findings 
underscore that metabolic syndrome is a major 
contributor to premature myocardial infarction in young 
adults. Its strong presence in this population highlights 
gaps in early screening, lifestyle intervention, and 
preventive cardiology services. Early identification and 
aggressive management of metabolic syndrome 
components may play a crucial role in reducing the rising 
burden of early-onset ST-elevation myocardial infarction 
[23]. This study has several limitations that should be 
considered when interpreting the findings. First, it was 
conducted at a single tertiary care center, which may limit 
the generalizability of the results to the broader 
population of young patients with ST-elevation myocardial 
infarction. Second, the use of a non-probability 
consecutive sampling technique introduces the possibility 
of selection bias, as patients who presented during the 
study period may not fully represent all eligible 
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individuals. Third, the cross-sectional design restricts the 
ability to establish causal relationships between metabolic 
syndrome and the severity of coronary artery disease. 
Fourth, some metabolic parameters, such as dietary 
history, physical activity level, and waist circumference 
measured by standardized devices, were not included, 
which may affect the precision of metabolic syndrome 
classification. Fifth, reliance on medical records for certain 
clinical variables may introduce information bias. Lastly, 
the relatively short study duration may not reflect 
seasonal or temporal variations in risk factor patterns 
among young individuals. 
 

CONCLUSION 
It is concluded that metabolic syndrome is highly 

prevalent among young patients presenting with ST-
elevation myocardial infarction, affecting nearly half of the 
study population. Central obesity, hypertriglyceridemia, 
and low HDL levels were the most frequently observed 
components, reflecting a strong clustering of modifiable 
cardiovascular risk factors at an early age. Patients with 
metabolic syndrome demonstrated a significantly worse 
cardiometabolic profile and a higher likelihood of 
multivessel coronary artery disease, highlighting the 
aggressive nature of atherogenesis when metabolic 
abnormalities coexist. These findings emphasize the 
urgent need for early identification, targeted lifestyle 
modification, and preventive interventions to reduce the 
growing burden of premature myocardial infarction in the 
young population of Pakistan.

 

REFERENCES 
1. Sedaghat Z, Khodakarim S, Nejadghaderi S. Association 

between metabolic syndrome and myocardial infarction 
among patients with excess body weight: a systematic 
review and meta-analysis. BMC Public Health. 2024;24:444–
52. 
https://doi.org/10.1186/s12889-024-17707-7  

2. Li X, Zhai Y, Zhao J, He H, Li Y, Liu Y et al. Impact of metabolic 
syndrome and its components on prognosis in patients with 
cardiovascular diseases: a meta-analysis. Front Cardiovasc 
Med. 2021 Jul;8:700445. 
https://doi.org/10.3389/fcvm.2021.704145  

3. Goulart VAM, Santos AK, Sandrim VC, Batista JM, Pinto MCX, 
Cameron LC, et al. Metabolic Disturbances Identified in 
Plasma Samples from ST-Segment Elevation Myocardial 
Infarction Patients. Dis Markers. 2019 Jul;2019:7676189. 
https://doi.org/10.1155/2019/7676189  

4. Ibanez B, James S, Aggarwal S. 2017 ESC Guidelines for the 
management of acute myocardial infarction in patients 
presenting with ST-segment elevation: the task force for the 
management of acute myocardial infarction of the European 
Society of Cardiology (ESC). Euro Heart J. 2018;39(2):119–
77. 
https://doi.org/10.1093/eurheartj/ehab285  

5. Hausenloy DJ, Botker HE, Engstrom T. Targeting reperfusion 
injury in patients with ST-segment elevation myocardial 
infarction: trials and tribulations. Eur Heart J. 
2017;38(13):935–41. 
https://doi.org/10.1093/eurheartj/ehw145  

6. Ibáñez B, Heusch G, Ovize M, van de Werf F. Evolving 
therapies for myocardial ischemia/reperfusion injury. J Am 
Coll Cardiol. 2015;65(14):1454–71. 
https://doi.org/10.1016/j.jacc.2015.02.032  

7. Cheng M, An SL, Li J. Identifying key genes associated with 
acute myocardial infarction. Med. 2017;96(42):e7741. 
https://doi.org/10.1097/md.0000000000007741  

8. Sarrafzadegan N, Ghafipour M, Sadeghi M, Nezafati P, Talaie 
M, Ovissi S, et al. Metabolic syndrome and the risk of 
ischemic stroke. J Stroke Cerebrovasc Dis. 2017;26(2):286–
94. 
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.09.0
19  

9. Popa S, Moţa M, Popa A, Moţa E, Serafinceanu C, Guja C, et al. 
Prevalence of overweight/obesity, abdominal obesity and 
metabolic syndrome and atypical cardiometabolic 
phenotypes in the adult Romanian population: PREDATORR 
study. J Endocrinol Invest. 2016;39(9):1045–53. 
https://doi.org/10.1007/s40618-016-0470-4  

10. Zhao LH, Liu Y, Xiao JY, Wang JX, Li XW, Cui Z, et al. 
Prognostic Value of Metabolic Syndrome in Patients With 
Non–ST Elevation Myocardial Infarction Undergoing 

Percutaneous Coronary Intervention. Front Cardiovasc Med. 
2022;9:912999. 
https://doi.org/10.3389/fcvm.2022.912999  

11. Traub J, Schürmann P, Schmitt D, Gassenmaier T, Fette G, 
Frantz S, et al. Features of metabolic syndrome and 
inflammation independently affect left ventricular function 
early after first myocardial infarction. Int J Cardiol. 2023 
Jan;370:43–50. 
https://doi.org/10.1016/j.ijcard.2022.10.142  

12. Zafar U, Khalid S, Ahmad HU, Manzoor S, Lone KP. Metabolic 
syndrome: updated diagnostic criteria, pathogenesis, and 
genetic links. Hormones (Athens). 2018;17(3):299–313. 
https://doi.org/10.1007/s42000-018-0051-3  

13. Singer K, DelProposto J, Morris DL, Zamarron B, Mergian T, 
Maley N, et al. Diet-induced obesity promotes myelopoiesis 
in hematopoietic stem cells. Nat Metab. 2014;3(6):664–75. 
https://doi.org/10.1016/j.molmet.2014.06.005  

14. Bowers E, Singer K. Obesity-induced inflammation: the 
impact of the hematopoietic stem cell niche. JCI Insight. 
2021;6(3). 
https://doi.org/10.1172/jci.insight.145295  

15. Singer K, Eng DS, Lumeng CN, Gebremariam A, ML J. The 
relationship between body fat mass percentiles and 
inflammation in children, Obesity (Silver Spring). 
2014;22(5):1332–36. 
https://doi.org/10.1002/oby.20710  

16. Dang YT, Huang A, Werstuck GH. Untargeted metabolomics 
in the discovery of novel biomarkers and therapeutic targets 
for atherosclerotic cardiovascular diseases. Cardiovasc 
Hematol Disord Drug Targets. 2018;18(3):166–75. 
https://doi.org/10.2174/1871529x18666180420170108  

17. Floegel A, Kühn T, Sookthai D. Serum metabolites and risk of 
myocardial infarction and ischemic stroke: a targeted 
metabolomic approach in two German prospective cohorts. 
Eur J Epidemiol. 2018;33(1):55–66. 
https://doi.org/10.1007/s10654-017-0333-0  

18. Gao X, Ke C, Liu H. Large-scale metabolomic analysis reveals 
potential biomarkers for early stage coronary 
atherosclerosis. Sci Rep. 2017;7(1):E11817. 
https://doi.org/10.1038/s41598-017-12254-1  

19. Zhou J, Liu C, Zhou P, Li J, Chen R, Wang Y, et al. Prevalence 
and impact of metabolic syndrome in patients with 
multivessel coronary artery disease and acute coronary 
syndrome. Nutr Metab Cardiovasc Dis. 2021;31:2693–9. 
https://doi.org/10.1016/j.numecd.2021.05.029  

20. Lee SH, Jeong MH, Kim JH, Kim MC, Sim DS, Hong YJ, et al. 
Influence of obesity and metabolic syndrome on outcomes 
of ST-elevation myocardial infarction in men undergoing 
primary percutaneous coronary intervention. J Cardiol. 
2018;72:328–34. 
https://doi.org/10.1016/j.jjcc.2018.03.010  

https://doi.org/10.1186/s12889-024-17707-7
https://doi.org/10.3389/fcvm.2021.704145
https://doi.org/10.1155/2019/7676189
https://doi.org/10.1093/eurheartj/ehab285
https://doi.org/10.1093/eurheartj/ehw145
https://doi.org/10.1016/j.jacc.2015.02.032
https://doi.org/10.1097/md.0000000000007741
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.09.019
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.09.019
https://doi.org/10.1007/s40618-016-0470-4
https://doi.org/10.3389/fcvm.2022.912999
https://doi.org/10.1016/j.ijcard.2022.10.142
https://doi.org/10.1007/s42000-018-0051-3
https://doi.org/10.1016/j.molmet.2014.06.005
https://doi.org/10.1172/jci.insight.145295
https://doi.org/10.1002/oby.20710
https://doi.org/10.2174/1871529x18666180420170108
https://doi.org/10.1007/s10654-017-0333-0
https://doi.org/10.1038/s41598-017-12254-1
https://doi.org/10.1016/j.numecd.2021.05.029
https://doi.org/10.1016/j.jjcc.2018.03.010


Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

 
 

 

Page | 1472  

Frequency of Metabolic Syndrome Among Young Patients… Sikandar F et al., 

IJBR   Vol. 3   Issue. 7   2025 

21. Uppalakal B, Karanayil LS. Incidence of Metabolic Syndrome 
in Patients Admitted to Medical Wards with ST Elevation 
Myocardial Infarction. J Clin Diagn Res. 2017;11(3):OC17–
OC20. 
https://doi.org/10.7860/jcdr/2017/24803.9481  

22. Isomaa B, Almgren P, Tuomi T, Forsén B, Lahti K, Nissén M, 
et al. Cardiovascular morbidity and mortality associated 

with the metabolic syndrome. Diabetes Care. 2001;24:683–
89. 
https://doi.org/10.2337/diacare.24.4.683  

23. Ridker PM, Libby P. Risk factors for atherothrombotic 
disease. In: Douglas P. Zipes, Libby P, Bonow RO, Braunwald 
E. Braunwald’s heart disease. 7th ed. Elsevier Saunders; 
36:943–45.

 

https://doi.org/10.7860/jcdr/2017/24803.9481
https://doi.org/10.2337/diacare.24.4.683

