
 

Appendix 1. Previous studies concerning echocardiography, biomarkers or holter monitoring in 

obesity patients  
 

  

Ref. 

 

Patients/ 

Controls 

 

Main findings 

 

Echocardiography  

 
1 

 

30 / 30 

 

Geometrical and structural ventricular remodelling negatively 

influenced LV function in obesity 

 2 40 / 40 Obese dyslipidemic adolescents had impaired LV and RV strain 

 3 34 Abnormal cardiac structure was related to LV systolic and 

diastolic dysfunction in overweight and obesity 

 4 60 / 50 Childhood obesity was associated with an alteration in longitudinal 

LV function 

 5 44 / 14 Subclinical ventricular dysfunction was associated with the 

severity of obesity 

 6 50 / 46 LV longitudinal strain was impaired in obesity, even in the 

absence of other comorbidities. 

 7 132 Obesity was associated with LV diastolic dysfunction  

 8 35 / 30 Impaired LA mechanical functions were related to BMI in obesity 

patients 

    

 

before-after   

bariatric surgery  

 
9 

 

41 

 

Weight loss through bariatric surgery was accompanied by 

significant improvements in cardiac structure 

 10 28 /35 LV and RV global strain and strain rate abnormalities can be 

reversed after weight reduction following bariatric surgery 

 11 61 One year after bariatric surgery favourable changes in LV 

geometry and related haemodynamic status were observed 

 12 60 / 20 Weight reduction after bariatric surgery was related to reduction of 

LV hypertrophy and improvement of LV diastolic function  

 13 43 LV relaxation impairment was normalized 9 months after bariatric 

surgery 

  14 57 / 57 Body weight changes were associated with changes in LV 

structure independent of obesity-related comorbidities 

 15 23 LV function improved 3 years after bariatric surgery 

 16 43 LV function improved 1 year after bariatric surgery 

 17 52 Bariatric surgery had an important effect on reversing LV and RV 

remodelling and it substantially improved RV longitudinal strain 

 18 37 Significant weight loss by bariatric surgery was associated with 

improved LV structure and function  

 19 53 Sleeve gastrectomy improved LV systolic function and contributed 

to reversed LV remodelling  

 20 13 Almost complete normalization of myocardial functional and 

structural alterations after weight loss 

 21 24 / 50 Weight loss produced comparable changes in cardiac morphology 

and function in those with and without congestive heart failure 

 

 

Biomarkers  

 
22 

 

2.448 /  1.141 

 

Among individuals without cardiovascular disease, higher BMI 

was associated with increased hs-TnT levels 

 23 57 / 25 Obese children with the metabolic syndrome had increased 

concentrations of hs-TnT  

 24 38 / 113 There was a lack of association between BMI and hs-TnT or 

natriuretic peptides 

 25 34 / 77 NT-proBNP plasma levels in obese heart failure patients were 

lower when compared with non- obese patients 



 26 3.475 / 3.802 Natriuretic peptides provided significant prognostic information 

regarding the risk of developing heart failure in obesity 

 27 

 
28 

 
29 

1.912 / 567 

 

157 

 

30 

Lower natriuretic peptide concentrations were associated with 

increased BMI  

Heart failure patients with low natriuretic peptide levels had a 

higher body mass index 

NT-proBNP was below the proposed diagnostic cut-off point in 

half of this obese study cohort of patients with heart failure with 

preserved ejection fraction 

 

 

         before-after   

bariatric surgery 

 
30 

 

70 / 33 

 

Despite significant improvements in LV diastolic function 

following bariatric surgery, natriuretic peptide levels increased 

 31 40 Natriuretic peptide levels increased 12 and 24 months after 

bariatric surgery 

 32 22 Bariatric surgery rapidly altered natriuretic peptide release, not 

related to extent of weight loss or changes in metabolic parameters 

 

 

ECG and/or 

holtermonitoring  

 
33 

 

47.589 

 

The risk of atrial fibrillation increased substantially as BMI 

increased in both men and women 

 34 30 / 29 Obesity was strongly associated with reduced cardiac 

parasympathetic and increased sympathetic activity  

 8 35 / 30 Delayed atrial electromechanical interval was related to BMI in 

obesity patients 

 35 1.341 / 176 Prevalence of atrial fibrillation 1.9% among patients undergoing 

bariatric surgery; risk related to age and gender, but not BMI 

 36 5282 Obesity was an important risk factor for atrial fibrillation, probably 

mediated by LA dilatation 

 37 1200 SDNN decreased with an increase in the number of metabolic 

syndrome components after adjusting for other covariates 

 

 

before-after   

bariatric surgery 

 
38 

 

10 / 7 

 

Weight loss after bariatric surgery enhanced heart rate variability 

and decreases mean and minimal heart rate 

 39 11 Post-surgery improvement in QT variability index implied that 

weight loss reduced the risk of ventricular arrhythmic events 

 40 153 / 188 Marked weight loss after bariatric surgery resulted in decreased 

resting heart rate and an enhancement in heart rate recovery  

 

For studies without a control group only the number of obesity patients is given. LV = left ventricular, RV = right 

ventricular, LA = left atrial, BMI = body mass index, hs-TnT = high sensitive Troponine T, SDNN = Standard 

deviation of all NN intervals 
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