Predictive Power of Elevated Preoperative HbA1c Levels for Postoperative Atrial Fibrillation in Patients Undergoing Isolated Coronary Artery Bypass Surgery - Many Questions to be Asked and Many Answers to be Given.
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Abstract:

The authors performed a detailed retrospective analysis of diabetic patients undergoing isolated coronary artery bypass graft surgery (CABG) aiming to investigate the association of the preoperative Glycosylated hemoglobin with occurance of postoperative atrial fibrillation. Altough statistical analysis showed  a weak relationship between HbA1c values of 9.06% or above and  PoAF, they concluded that serum level of HbA1c could not be used as a predictor for the development of PoAF. But there are many questions to be asked and answers to be found.
In this issue of the Journal of Cardiac Surgery, Yavuz and colleagues1.  performed a detailed retrospective analysis of diabetic patients undergoing isolated coronary artery bypass graft surgery (CABG) aiming to investigate the association of the preoperative Glycosylated hemoglobin (HbA1c) with occurance of postoperative atrial fibrillation (POAF). 

Of the 447 diabetes mellitus (DM) patients who underwent CABG, the authors excluded the patients who had AF or atrial flutter before surgery, prior or concurrent valve replacement surgery or prior other cardiac surgeries, chronic obstructive pulmonary disease,  end-stage renal insufficiency dependant on hemodialysis,  any severe valvular disease in the preoperative echocardiographic evaluation, suffered prolonged (>10 days) intensive care unit (ICU) stay, reoperated because of bleeding, recieved preoperative inotropic or mechanical support; and  enrolled 288 patients in the study. The authors divided the patients into three groups according to preoperative HbA1c levels. In the postoperative period, the team monitored the patients continously and defined PoAF as an AF episode that lasted longer than 5 minutes. There was no statistical difference between the groups in terms of demographic data. Dual-Series Correlation analysis pointed out a weak correlation between HbA1c levels and the development of PoAF (r=-0.116, p=0.049, Spearman's correlation) and ROC curve analysis demonstrated that HbA1c values of 9.06% or above could predict development PoAF with 50.5% sensitivity and 61.1% specificity. On the other hand, this weak correlation was also evaluated by univariate logistic regression analysis and finally the authors stated that PoAF was not significantly correlated with HbA1c levels. As a conclusion, authors pointed out that, altough the incidence of PoAF was higher in patients with high HbA1c levels (>9.0%), serum level of HbA1c could not be used as a predictor for the development of PoAF. 
Investigating the role of predisposing factors on prediction of outcomes for endovascular and surgical procedures have always been a popular subject.  The prevalance of DM is high in patients who require CABG surgery. Control of blood glucose in patients who undergo any surgical operation is crucial as DM has been linked to the development of many adverse outcomes following open-heart surgeries. Actually, since HbA1c has been considered to be the best marker to assess glycemic control as it refects a time-weighted mean over the previous 3 to 4 months, it was predicted that elevated levels of this molecule could be linked with prognosis, major adverse events and morbidity, as an indicator of poor glycemic control2. Evidence implies that the reversal of microvascular changes by lowering HbA1c prior to cardiac surgery may decrease risks. Recently Seyed Ahmadi et al. showed that there was a significantly excess risk of AF, linearly correlated with increasing HbA1c levels and albuminuria stages3. Since albuminuria was not examined in the study we are currently evaluating, it is difficult to comment on this issue. 
The effect of HbA1c in coronary artery patients undergoing PCI seems to be more definite. In a metaanalysis of six cohort studies with a total of 10,721 nondiabetic patients diagnosed with CAD who underwent PCI, Li et al.4 defined the abnormal HbA1c level as an independent risk factor for long-term adverse clinical events. The study of Yavuz and colleagues is important because in the literature, the role of diabetes as a risk factor of PoAF after CABG has been well studied, but the role of HbA1c level as a risk factor for POaF has been documented controversially. 
New onset AF has been one of the most frequent complications after CABG and is associated with an increase in the length of stay, short and long term mortality5. Preventing or delaying AF onset has drawn clinical interest.  The pathogenesis of POAF is a multifactorial process which is strongly associated with older age, lower left ventricular ejection fraction, prior stroke, history of hypertension, heart failure, peripheral arterial disease, history of MI and chronic renal insufficiency6. But beside patient related factors, operative and postoperative factors that had been proven to increase the risk of PoAF such as mechanical support by intra-aortic balloon pump, mean duartion of cardiopulmonary bypass, amount of postoperative drainage, total units of intraoperative and postoperative blood transfusion rates, rates of electrolyte and inflammatory status did not seem to be related with HbA1c level.  After defining exclusion and incliusion criteria well, authors found hypertension as an independent predictor of the development of PoAF rather than DM.
Wang7 published a very good study reviewing the current literature about the effects of Preoperative HbA1c Levels on the Postoperative Outcomes of CABG or PCI in Patients with DM and Non-DM. They defined higher HbA1c levels as preoperative HbA1≥6:5% or 7% and analyzed perioperative health-related outcomes. They concluded that higher level of preoperative HbA1c had no effect on the incidence of mortality or other adverse events, but pointed out the great inconsistency in the definition of higher preoperative HbA1c levels in the included studies. If we go further, there are published manuscripts8,9 even suggesting the protective role of elevated HbA1c against AF following cardiac surgery. The studies shared an alternative explanation that, patients with higher preoperative HbA1c likely require more insulin in the perioperative period and insulin may have beneficial effects on the reduction of PoAF via the cardioprotective effect of heat shock proteins with insulin exposure10. But these cited studies showing beneficial effects of elevated HbA1c on PoAF have serious limitations when interpreting the results . 
Authors drived our attention to the role of DM in development of AF resuting from inflammation, oxidative process, fibrosis, structural and electrical atrial remodeling.  Flynn11 also pointed out the failure of large studies in patients with diabetes to demonstrate reductions in major cardiovascular events through glucose lowering alone and they put forward that transient intermittent hyperglycemia induce pathogenic pathways via the hematopoietic system. 
It is important to note that hypoglycemic events have also been associated with an increased risk of cardiovascular events, particularly in those with more advanced disease. The most important studies to inflame the debate was the ACCORD12 study which demonstrated that the use of intensive therapy for 3.7 years to decrease target HbA1c level below 6% increased the 5-year all-cause mortality.
The lack of a complete consensus on this issue in the literature and the confusing results may be related to differences in the methodology of the studies and the patient groups they selected to investigate. I personally think that the role of HbA1c as a predictor of PoAF remains contraversial even after the study of Yavuz and colleagues1. We know that preoperative testing clinics require all elective surgical patients to obtain HbA1c level regardless of diabetes diagnosis, but we don’t know what to do with this information and how can the optimal HbA1c level be achieved in a timely fashion?. I personally think that the definition of the threshold level of HbA1c has still been lacking and may be patient and procedure specific. Furthermore questions such as how long are we going to delay an elective surgery if a patient has elevated (?) HbA1c levels?, are we going to lengthen duration of postoperative prophylactic antibiotics in patients with elevated HbA1c levels?, are we going to broaden perioperative surgical site infection prophylactic antibiotics in patients with elevated HbA1c levels (what about predisposition of antibiotic resistance?), are still awaiting scientific answers. 
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