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Introduction

Obesity is a major public health problem that is associated with serious
comorbidities and premature mortality. Cardiovascular disease (CVD) is
the major cause of morbidity and mortality associated with obesity.

In this meta-analysis, we aim to assess the effects of bariatric surgery on
CVD outcomes and cardiovascular mortality.

Our search included three types of bariatric surgery: Roux-en-Y gastric
bypass (RYGB), sleeve gastrectomy, and gastric banding (GB).

All were searched in conjunction with “coronary artery disease,”
“ischemic heart disease,” “myocardial infarction,” “cerebrovascular
accident,” “stroke,” “atrial fibrillation,” “heart failure,” “arrhythmias,”
and “mortality.”
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Results

Effect on Coronary Artery Disease

Seven studies reported effects on CAD, of which six had adjusted HR
ratio data and were included in the analysis (Figure 2). One study by
Bouchard et al. [13] reported a combined HR for both CAD and MI.
Since individual data were not available, it was excluded from the
analysis to avoid duplication of data and bias. Of the included studies,
there were 17423 bariatric surgery patients and 43507 controls. The
effect on CAD was significant with a pooled HR of 0.68 (95% Cl: 0.52-
0.91) (p = 0.008).
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FIGURE 2: Forest plot with the included studies and the pooled hazard
ratio for coronary artery disease

Cl: confidence interval

Sources: [13,16-21]




Effect on Myocardial Infarction
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Effect on Heart Failure

Eighteen studies reported heart
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Effect on Atrial Fibrillation
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Effect on Cerebrovascular Accident
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Effect on Cardiovascular Mortality
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Results — Hazard Ratios
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Discussion

In this updated meta-analysis, we analyzed six
major long-term cardiovascular outcomes post-
bariatric surgery. Five outcomes including CAD, Ml,
HF, CVA, and CVD mortality showed a significant
risk reduction, whereas atrial fibrillation showed a
non-significant risk reduction.



Limitations

Firstly, the studies included are all nonrandomized cohort studies,
which could involve selection and publication biases. Henceforth,
longer randomized controlled trials are required. Secondly, most of the
outcomes had high heterogeneity, which could be owed to the many
smaller studies that were included. Thirdly, some studies had non-
generalizable populations such as type 1 diabetes or type 2 diabetes
specifically. However, we omitted populations that had cardiovascular
diseases at baseline. Fourthly, only English studies were included owing
to the ease of interpretation and analysis. Lastly, we failed to study the
HR specific to each bariatric surgery, likely due to the scarcity of data

for a pooled analysis.



Publication bias was assessed for MI, HF, CVA, and CVD. The studies included had a
moderate-to-high amount of heterogeneity. This is likely from many smaller studies
included leading to effect size variation. This is suggestive of likely publication bias in
favor of positive studies. But the funnel plots (shown in Figures 8-11) show the studies
being symmetrically scattered around the midline. This is in concordance with the
inverted funnel appearance reassuring that there is no publication bias.
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Conclusion

Although the management of obesity requires a multimodal approach,
recognizing the necessity for bariatric surgery early in the disease
course is important. Both the physician and the patients should be
aware of the treatment strategies to make a well-informed decision.

In conclusion, bariatric surgery showed a statistically significant risk
reduction with CAD, MI, HF, CVA, and cardiovascular disease-specific
mortality and a non-significant risk reduction of atrial fibrillation.

However, these data are inclusive of RYGB, SG, and laparoscopic
banding.
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