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Obesity is a well-recognized and modifiable risk factor 
for cardiovascular diseases, and it is commonly 

assessed through anthropometric measures, such as body 

mass index (BMI), waist circumference (WC), and waist-
to-height ratio (WHtR). The presence of excess adipose 
tissue has been consistently linked with an increased 
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risk of various metabolic and cardiovascular conditions, 
including type 2 diabetes mellitus, systemic hypertension, 
heart failure, and atrial fibrillation. Present international 
guidelines recommend maintaining a BMI between 20 and 
25 kg/m2 to lower cardiovascular risk and support long-
term health.[1–3]

Interestingly, recent findings have described a 
counterintuitive observation known as the “obesity 
paradox,” where individuals with obesity may experience 
more favorable clinical outcomes compared to their normal-
weight counterparts after developing certain cardiovascular 
conditions. While the biological mechanisms behind this 
paradox are not yet fully understood, several hypotheses 
have been proposed. These include the protective role of 
higher lean body mass, reduced prevalence of malnutrition 
and cachexia, lower incidence of sarcopenia, and 
potentially greater metabolic and nutritional reserves in 
obese patients. In addition, differences in inflammatory and 
neurohormonal responses, as well as the potential effects 
of certain adipokines, have been suggested as contributing 
factors. It has been observed across different clinical groups, 
including patients with acute coronary syndrome – such 
as ST-segment elevation myocardial infarction (STEMI), 
non-ST-segment elevation myocardial infarction (NSTEMI), 
and unstable angina – as well as individuals with heart 
failure and certain malignancies.[4–7] In these cases, obese 
patients have often shown lower short-term and long-term 
mortality rates than non-obese individuals.

Standard treatment strategies for ACS involve 
pharmacological therapy, percutaneous coronary 
intervention, and coronary artery bypass grafting (CABG). 
Although previous studies on the obesity paradox 
have included patients receiving a combination of 
these treatments, only a limited number have focused 
specifically on those treated solely with PCI. Considering 
the widespread use of PCI as a primary revascularization 
approach, investigating the role of obesity in this patient 
population holds significant clinical relevance. This study 
aims to explore the existence and prognostic impact of 
the obesity paradox in patients diagnosed with ACS who 
underwent PCI during their initial hospitalization and were 
followed for up to 3 years.[1–8]

Materials and Methods
We designed a retrospective cohort study by reviewing 
medical records from two high-volume secondary and 
tertiary care centers to identify patients who underwent 
percutaneous coronary intervention for acute coronary 
syndrome between 2015 and 2018. 

A total of 2,563 patients were screened, of whom 1,198 
met the eligibility criteria and were included in the final 
analysis. Inclusion criteria were diagnosis of ACS (STEMI, 
NSTEMI, or unstable angina) and treatment with PCI during 
the index hospitalization. Exclusion criteria were ACS 
patients who did not receive PCI, alternative diagnoses, 
such as myocarditis, Takotsubo cardiomyopathy, 
pulmonary embolism, or myocardial infarction with non-
obstructive coronary arteries, referral for coronary artery 
bypass grafting, severe comorbid illness predicting a life 
expectancy under 1 year, missing BMI data, or BMI values 
≤18 or ≥40 at the time of admission (Fig. 1).

After applying these criteria, patients were grouped 
based on their BMI, which was calculated using the 
Quetelet formula: Weight (kg) divided by height squared 
(m2). According to the World Health Organization 
classification, patients were categorized as normal (18.5–
24.9 kg/m2), overweight (25.0–29.9 kg/m2), and obese 
(≥30.0 kg/m2). 

All patients included were followed for a period of 3 years. 
The primary outcome was all-cause mortality. Secondary 
outcomes included recurrent myocardial infarction, 
development of atrial fibrillation, and occurrence of stroke.

The study protocol was reviewed and approved by the 
Manisa Celal Bayar University Ethics Committee (Protocol 
No: V01, 03.11.2021-E.182270, date: 03.11.2021). All 
procedures were conducted in accordance with the ethical 
principles outlined in the Declaration of Helsinki.

Statistical Analysis
All statistical analyses were carried out using IBM Statistical 
Package for the Social Sciences Statistics for Windows, 
Version 25.0 (IBM Corp., Armonk, NY; Released 2017).

Descriptive data for continuous variables were summarized 
as means±standard deviations or medians with interquartile 
ranges (25th–75th percentile), depending on distribution.

For group comparisons, Student’s t-test or the Mann-
Whitney U test was applied, depending on the normality 
of the data. When comparing more than two independent 
groups, one-way Analysis of Variance or the Kruskal-Wallis 
test was used as appropriate, followed by Bonferroni or 
Dunn’s test for post hoc comparisons.

Three-year survival outcomes were assessed using Kaplan-
Meier analysis, stratified by BMI categories (normal 
weight, overweight, obese). The log-rank test was used 
to compare survival curves between groups. Univariate 
and multivariable Cox proportional hazard regression 
analyses were performed to identify predictors of long-
term mortality. In the multivariable analysis, the backward 
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likelihood ratio (LR) method was employed to construct 
the final model. A P-value below 0.05 was considered 
statistically significant throughout all analyses. 

Results
A total of 2,563 patients diagnosed with acute coronary 
syndrome were screened. Among these, 1,365 patients 
were excluded due to reasons, such as referral for CABG, 
receiving conservative medical management, alternative 
diagnoses, missing BMI information, lack of adequate 
follow-up, or other clinical exclusions. The final study 
population consisted of 1,198 patients: 321 with normal 
BMI, 753 classified as overweight, and 124 identified as 
obese. Baseline demographic and clinical characteristics 
across BMI categories are presented in Table 1 (values 
reported as n [%] unless otherwise specified).

Compared to those with normal BMI, patients in the 
overweight and obese groups tended to be younger. The 
obese group also demonstrated a higher frequency of 
positive family history for cardiovascular risk factors. In 
terms of presentation, ST-elevation myocardial infarction 
was more commonly observed among obese patients. 

Laboratory parameters were largely similar between 
the groups, although levels of high-density lipoprotein 
cholesterol (HDL-C), high-sensitivity C-reactive protein (hs-
CRP), and glomerular filtration rate (GFR) were significantly 
higher in the obese group (post hoc analyses are provided 
for each significant comparison in Table 1).

When comparing in-hospital mortality, the lowest rate was 
observed in the obese group (n=2; 2.2%), followed by the 
overweight group (n=19; 2.8%), and the highest rate was 
seen in the normal BMI group (n=24; 7.4%) (χ2=12.448; 
p=0.002). All cell counts (n) are reported in Table 2.

Survival analysis over the 3 years follow-up period revealed 
that patients in the overweight and obese categories had 
significantly higher survival rates compared to those in the 
normal BMI group (mortality rates: 6.5%, 8.5%, and 20.1%, 
respectively; χ2=30.662; p<0.001). The mean survival time 
was significantly longer in the overweight and obese 
groups compared to the normal BMI, with results expressed 
in months (Table 3). Kaplan–Meier survival curves (Fig. 2) 
further illustrate this difference, showing a clear separation 
of survival trajectories by BMI category, with overweight 
and obese patients demonstrating better outcomes.

Figure 1. Flowchart of patient selection. A total of 2,563 patients with acute coronary syndrome were screened between 2015 and 2018. Of 
these, 1,365 were excluded due to referral for coronary artery bypass grafting, receipt of medical therapy only, alternative diagnoses (myocarditis, 
takotsubo cardiomyopathy, pulmonary embolism,  myocardial infarction with non-obstructive coronary arteries), severe comorbid illness with 
life expectancy <1 year, missing body mass index [BMI] data, or BMI ≤18 or ≥40. The final study population included 1,198 patients treated with 
percutaneous coronary intervention, who were stratified by BMI categories into normal (n=321), overweight (n=753), and obese (n=124) groups.
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There were no statistically significant differences between 
BMI groups in secondary outcomes, such as recurrent 
myocardial infarction (χ2=0.628; p=0.731), atrial fibrillation 
(χ2=5.223; p=0.073), or stroke (χ2=6.063; p=0.054), as 
displayed in Table 2.

In multivariable Cox regression analysis, factors, such 
as advanced age, NSTEMI presentation, and smoking 
status were associated with increased mortality risk. 
Conversely, both overweight and obesity were identified 
as protective factors. Specifically, smoking was associated 
with a ~50% increased mortality risk (Hazard ratio [HR]: 
1.508; 95% confidence interval [CI]: 1.030–2.208; p=0.035), 
whereas overweight and obesity were associated with 
substantial reductions in mortality risk (overweight: HR 

0.404; 95% CI 0.282–0.578; p<0.001, corresponding to 
~60% risk reduction; obese: HR 0.297; 95% CI 0.128–0.688; 
p=0.005, corresponding to ~70% risk reduction). These 
findings, summarized in Table 4, remained significant after 
adjustment for potential confounders, such as age and 
comorbidities.

Discussion
This study investigated the impact of BMI on long-term 
outcomes in patients with acute coronary syndrome 
undergoing percutaneous coronary intervention. The 
analysis demonstrated that overweight and obese 
patients experienced significantly lower in-hospital and 3 
years mortality compared with normal-weight individuals, 

Table 2. Endpoints according to BMI in the hospital and long-term

			   Normal			   Overweight			   Obese		  Test statistics; 
			   weight								        p

		  n		  %	 n		  %	 n		  %	

Death (overall)	 65		  20.1	 57		  8.5	 6		  6.5	 χ2=30.662; 
											           <0.001
Survived (overall)	 256		  79.9	 696		  91.5	 118		  93.5	
Death in Hospital	 24		  7.4	 19		  2.8	 2		  2.2	 χ2=12.448; 
											           0.002
Alive at discharge	 297		  92.6	 734		  97.2	 122		  97.8	
Seconder endpoint
	 MIhave	 11		  3.4	 25		  3.7	 2		  2.2	 χ2=0.628; 
											           0.731
	 MInot	 310		  96.6	 728		  96.3	 122		  97.8	
	 CVEhave	 32		  9.9	 43		  6.4	 3		  3.2	 χ2=6.263; 
											           0.054
	 CVEnot	 289		  90.1	 710		  93.6	 121		  96.8	
	 AF development	 33		  10.2	 72		  10.8	 3		  3.2	 χ2=5.223; 
											           0.073
	 AFnot	 288		  89.8	 681		  89.2	 121		  96.8	

χ2: Chi-square test. BMI: Body mass index, AF: Atrial fibrillation, MI: Myocardial infarction, CVE: Cerebrovascular event, p<0.05 significance level.

Table 3. Kaplan Meier survival analysis of all-cause mortality in normal weight, overweight, and obese patients at 3-years follow-up

BMI (kg/m2)		 Means for survival time (months)			   Log rank (Mantel-Cox)

		  Estimate	 SE	 95% CI		  Normal	 Overweight	 Obese 
						      weight	

				    Lower	 Upper	 Test	 Test	 Test 
				    bound	 bound	 statistics; p	 statistics; p	 statistics; p

Normal weight	 31.892	 0.613	 30.690	 33.094		  χ2=27.427; <0.001	 χ2=9.053; 0.003
Overweight	 34.882	 0.289	 34.315	 35.449	 χ2=27.427; <0.001		  χ2=0.454; 0.501
Obese	 35.323	 0.692	 33.966	 36.679	 χ2=9.053; 0.003	 χ2=0.454; 0.501	
Overall	 34.027	 0.266	 33.506	 34.547	

χ2: Chi-square test, p<0.05 Significance level. BMI: Body mass index, SE: Standard error, CI: Confidence interval.
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Table 4. Univariate and multivariable predictors of long-term mortality

			   Univariate analysis			   Multivariable analysis

		  p	 HR	 95%CI for HR		 p	 HR	 95%CI for HR

				    Lower	 Upper 
				    bound	 bound			   Lower	 Upper 
								        bound	 bound

Age	 <0.001	 0.975	 0.961	 0.988	 0.001	 0.976	 0.963	 0.990
Diagnosis	 0.043		  0.022	
ST elevation MIUAP	 0.088	 0.692	 0.453	 1.057	 0.718	 1.086	 0.693	 1.702
Non-ST MI UAP	 0.016	 0.602	 0.398	 0.911	 0.011	 1.726	 1.135	 2.624
Diabetes, no	 0.378	 0.840	 0.569	 1.239	
Hypertension, no	 0.740	 1.061	 0.746	 1.510	
Hyperlipidemia, no	 0.137	 1.303	 0.919	 1.848	
Family history, no	 0.749	 0.914	 0.515	 1.622	
Smoking, no	 0.005	 1.698	 1.174	 2.456	 0.035	 1.508	 1.030	 2.208
CAD, no	 0.122	 1.321	 0.929	 1.880	
CABG, no	 0.056	 1.645	 0.988	 2.741	
BMI	 <0.001		  <0.001	
BMI obese	 0.005	 0.303	 0.131	 0.698	 0.005	 0.297	 0.128	 0.688
BMI overweight	 <0.001	 0.402	 0.282	 0.574	 <0.001	 0.404	 0.282	 0.578

Age: Continuous variable, Diagnosis: Acute MI: 0, UAP: 1, NSTEMI: 2, Diabetes: No: 0, Yes: 1, Hypertension: No: 0, Yes: 1, Hyperlipidemia: No: 0, Yes: 1, BMI: 25 
and upper: 0, 18.5–24.9:1. HR: Hazard ratio, CI: Confidence interval, MI: Myocardial infarction, UAP: Unstable angina pectoris, NSTEMI: Non-ST Segment eleva-
tion myocardial infarction, CAD: Coronary artery disease, CABG: Coronary artery bypass grafting, BMI: Body mass index.

Figure 2. Survival analysis for all-cause mortality in normal weight, overweight, and obese patients at 3-year follow-up.

BMI: Body mass index.
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supporting the presence of an obesity paradox in this 
population. Specifically, overweight and obesity were 
associated with approximately 60% (HR 0.404; 95% CI 
0.282–0.578) and 70% (HR 0.297; 95% CI 0.128–0.688) 
reductions in mortality risk, respectively, relative to 
normal BMI (p<0.01).

Low-grade chronic inflammation represents a biological 
link between excess adiposity and cardiovascular disease. 
Elevated high-sensitivity C-reactive protein levels in the 
overweight and obese groups in this study are consistent 
with large epidemiologic cohorts, such as NHANES III,[9] 
which also reported increased hs-CRP with rising BMI after 
controlling for confounders. Similarly, Festa et al.[10] and Pou 
et al.[11] demonstrated strong correlations between adiposity 
indices (BMI, waist circumference [WC]) and inflammatory 
biomarkers (CRP, interleukin-6), emphasizing the contribution 
of visceral fat to systemic inflammation. The persistence of 
elevated hs-CRP among overweight and obese patients 
in the present study may partly explain the earlier onset of 
ACS observed in these subgroups, as chronic inflammation 
accelerates atherosclerotic plaque formation.[12]

In addition to inflammatory markers, the study revealed 
higher glomerular filtration rate and unexpectedly elevated 
HDL-C levels in overweight and obese patients. Although 
obesity is known to be a risk factor for long-term kidney 
damage, elevated GFR may reflect early compensatory 
changes or measurement bias related to body size. In 
addition, the study revealed unexpectedly higher HDL 
levels in obese patients. The higher HDL-C values, which 
diverge from classical dyslipidemic profiles of obesity, 
might be attributed to metabolic alterations during the 
acute phase of ACS or variability in fasting status at the 
time of sampling.[13–15]

Multivariable Cox regression analysis identified age 
above 65 years, NSTEMI presentation, and smoking as 
independent predictors of long-term mortality, consistent 
with established risk factors in ACS populations. Smoking 
was associated with approximately a 50% higher risk of 
death (HR 1.51; 95% CI 1.03–2.21; p=0.035). In contrast, 
both overweight and obesity were independently linked 
to improved survival, in agreement with findings from 
previous studies.[16,17] The Kaplan–Meier survival curves 
clearly demonstrated this pattern, showing the best 
survival outcomes among obese patients and confirming 
an inverse association between BMI and mortality over the 
3 years follow-up period.

A large meta-analysis by Lamelas et al.,[18] including more 
than 81,000 ACS patients, similarly found that underweight 
individuals had higher mortality than those of normal or 

slightly elevated BMI, while overweight and mildly obese 
patients had the best survival, with the lowest mortality 
near 30.9 kg/m2. Gruber et al.[19] also reported better long-
term outcomes after PCI among patients with higher BMI, 
identifying age, diabetes, and left-ventricular function as 
key predictors of mortality.

Several mechanisms may underline the apparent protective 
effect of higher BMI in ACS patients treated with PCI. 
Patients of normal weight are often older and have more 
comorbidities, whereas those who are overweight or mildly 
obese may possess greater physiological reserves, such as 
higher lean muscle mass, lower prevalence of sarcopenia, 
and reduced likelihood of malnutrition. These features 
could enhance tolerance to acute illness and recovery after 
PCI. Furthermore, BMI does not differentiate between fat 
and muscle tissue; therefore, individuals categorized as 
normal weight may include patients with low muscle mass 
or frailty, conditions known to worsen outcomes.[20,21]

From a clinical perspective, these findings suggest that weight-
management strategies should be individualized rather 
than uniformly aggressive in ACS patients undergoing PCI. 
While excessive adiposity remains an established risk factor 
for developing coronary artery disease, once ACS occurs, 
modest overweight or mild obesity may not translate into 
poorer prognosis and could even be associated with better 
long-term survival. Incorporating other anthropometric and 
metabolic indicators – such as WC, visceral fat, and body 
composition – into clinical risk assessment may help refine 
prognostic evaluation beyond BMI alone.

Despite these findings, this study has several limitations. 
First, we relied exclusively on BMI for categorization, without 
including additional anthropometric measures, such as WC, 
WHtR, or direct assessments of visceral adiposity, which 
might provide stronger prognostic value. Second, although 
the study included a relatively large sample size and a 3 
years follow-up, it was retrospective in design, and residual 
confounding by unmeasured variables, such as nutritional 
status, physical activity, and socioeconomic factors cannot 
be excluded. Third, we assessed all-cause mortality but did 
not differentiate between cardiac and non-cardiac deaths. 
Evaluating cause-specific mortality in future studies 
could offer greater insight into the prognostic relevance 
of BMI in acute coronary syndrome patients treated with 
percutaneous coronary intervention. Finally, while our 
findings are consistent with the obesity paradox described 
in previous studies, they may not be generalizable to 
populations treated with coronary artery bypass grafting or 
medical therapy alone, as our cohort included only patients 
who underwent percutaneous coronary intervention.
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Conclusion
Obesity and being overweight are well-recognized risk 
factors for the development of cardiovascular disease. 
In this cohort of patients with acute coronary syndrome 
treated with percutaneous coronary intervention, however, 
both overweight and obesity were associated with lower 
long-term mortality, supporting the presence of an obesity 
paradox. These findings emphasize the need for more 
refined risk stratification in acute coronary syndrome, as 
BMI alone may not fully capture the prognostic impact of 
body composition. The results also suggest that aggressive 
weight-reduction strategies may not be universally 
beneficial in this population and should be carefully 
individualized. Further studies incorporating additional 
anthropometric and body-composition measures are 
warranted to improve clinical decision-making and guide 
secondary prevention strategies.

Disclosures

Ethics Committee Approval: The study was approved by 
the Manisa Celal Bayar University Ethics Committee (no: V01, 
03.11.2021-E.182270, date: 03/11/2021).

Informed Consent: Informed consent was obtained from all 
participants.

Conflict of Interest Statement: All authors declared no conflict 
of interest.

Funding: The authors declared that this study has received no 
financial support.

Use of AI for Writing Assistance: No AI technologies utilized.

Author Contributions: Concept – S.Ö., R.G., B.S.Y.; Design – S.Ö., 
R.G., B.S.Y.; Supervision – S.Ö., R.G., B.S.Y.; Materials – R.G., B.S.Y.; 
Data Collection and/or Processing – S.Ö., R.G., B.S.Y.; Analysis 
and/or Interpretation – S.Ö.; Literature Search – S.Ö., R.G., B.S.Y.; 
Writing – S.Ö., R.G., B.S.Y.; Critical Reviews – S.Ö., R.G., B.S.Y.

Peer-review: Externally peer-reviewed.

References
1.	 Balayah Z, Alsheikh-Ali AA, Rashed W, Almahmeed W, Mulla 

AA, Alrawahi N, et al. Association of obesity indices with 
in-hospital and 1-year mortality following acute coronary 
syndrome. Int J Obes (Lond) 2021;45(2):358–68. 

2.	 Park SJ, Ha KH, Kim DJ. Body mass index and cardiovascular 
outcomes in patients with acute coronary syndrome by 
diabetes status: the obesity paradox in a Korean national 
cohort study. Cardiovasc Diabetol 2020;19(1):191. 

3.	 Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, 
Bäck M, et al; ESC National Cardiac Societies; ESC Scientific 
Document Group. 2021 ESC Guidelines on cardiovascular 

disease prevention in clinical practice. Eur Heart J 
2021;42(34):3227–37. Erratum in: Eur Heart J 2022;43(42):4468. 

4.	 Lavie CJ, Arena R, Alpert MA, Milani RV, Ventura HO. 
Management of cardiovascular diseases in patients with 
obesity. Nat Rev Cardiol 2018;15(1):45–56. 

5.	 Dehlendorff C, Andersen KK, Olsen TS. Body mass index 
and death by stroke: no obesity paradox. JAMA Neurol 
2014;71(8):978–84. 

6.	 Lavie CJ, Milani RV, Ventura HO. Obesity and cardiovascular 
disease: risk factor, paradox, and impact of weight loss. J Am 
Coll Cardiol 2009;53(21):1925–32. 

7.	 Wang Y, Li J, Zhang Y, Chen S, Zheng F, Deng W. Body Mass 
Index and All-Cause Mortality in Elderly Patients with 
Percutaneous Coronary Intervention: A Meta-Analysis. Obes 
Facts 2024;17(3):227–36. 

8.	 Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt 
DL, et al; ESC Scientific Document Group. 2020 ESC Guidelines 
for the management of acute coronary syndromes in patients 
presenting without persistent ST-segment elevation. Eur 
Heart J 2021;42(14):1289–367. Erratum in: Eur Heart J 
2021;42(19):1908. Erratum in: Eur Heart J 2021;42(19):1925. 
Erratum in: Eur Heart J 2021;42(23):2298. Erratum in: Eur Heart 
J 2024;45(5):404–5. 

9.	 Visser M, Bouter LM, McQuillan GM, Wener MH, Harris TB. 
Elevated C-reactive protein levels in overweight and obese 
adults. JAMA. 1999;282(22):2131–5. 

10.	Festa A, D'Agostino R Jr, Williams K, Karter AJ, Mayer-Davis EJ, 
Tracy RP, et al. The relation of body fat mass and distribution 
to markers of chronic inflammation. Int J Obes Relat Metab 
Disord 2001;25(10):1407–15.

11.	Pou KM, Massaro JM, Hoffmann U, Vasan RS, Maurovich-
Horvat P, Larson MG, et al. Visceral and subcutaneous adipose 
tissue volumes are cross-sectionally related to markers of 
inflammation and oxidative stress: the Framingham Heart 
Study. Circulation 2007;116(11):1234–41. 

12.	Ridker PM, Hennekens CH, Buring JE, Rifai N. C-reactive 
protein and other markers of inflammation in the prediction 
of cardiovascular disease in women. N Engl J Med 
2000;342(12):836–43. 

13.	Kwakernaak AJ, Toering TJ, Navis G. Body mass index and 
body fat distribution as renal risk factors: a focus on the role of 
renal haemodynamics. Nephrol Dial Transplant 2013;28 Suppl 
4:iv42–9. 

14.	Redon J, Lurbe E. The kidney in obesity. Curr Hypertens Rep 
2015;17(6):555. 

15.	Konopka A, Chodkowska E, Piotrowski W, Stepińska J. Is 
the assessment of lipid profile performed up to seventy 
two hours from hospital admission due to acute coronary 
syndrome still valid? Kardiol Pol 2004;61(9):243–50; 
discussion 251–2. 



111Özgür et al., Obesity paradox in ACS and PCI outcomes / Doi: 10.14744/bauh.2025.42714

16.	Constantinides SS, Gieowarsingh S, Halim M, Been M, Shiu 
MF. Predictors of mortality in patients with acute coronary 
syndrome undergoing percutaneous coronary intervention. 
Heart 2003;89(10):1245–6. 

17.	Franck C, Filion KB, Eisenberg MJ. Smoking Cessation in 
Patients With Acute Coronary Syndrome. Am J Cardiol 
2018;121(9):1105–11. 

18.	Lamelas P, Schwalm JD, Quazi I, Mehta S, Devereaux PJ, Jolly S, 
et al. Effect of Body Mass Index on Clinical Events After Acute 
Coronary Syndromes. Am J Cardiol 2017;120(9):1453–9. 

19.	Gruberg L, Weissman NJ, Waksman R, Fuchs S, Deible R, Pinnow 
EE, et al. The impact of obesity on the short-term and long-
term outcomes after percutaneous coronary intervention: the 
obesity paradox? J Am Coll Cardiol 2002;39(4):578–84.

20.	Lin CF, Chen JW. Obesity Paradox - The Controversial Role of 
Body Mass Index and Plasma Adiponectin in Coronary Artery 
Disease and Acute Coronary Syndrome. Acta Cardiol Sin 
2013;29(5):381–6. 

21.	Scherer PE, Hill JA. Obesity, Diabetes, and Cardiovascular 
Diseases: A Compendium. Circ Res 2016;118(11):1703–5. 


