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THE EPIDEMIC

The diabetes epidemic is one of the most challenging public health issues of the 21st 

century, responsible for 4.9 million deaths worldwide in 2014—one every 7 seconds.1 

According to the World Health Organization, excess body weight and physical inactivity are 

the 2 main culprits leading to diabetes, which is now developing at younger ages.2 The 

difficulty of altering diet and lifestyle habits portends a future of ever-increasing prevalence. 

With diabetes comes development of coronary artery disease, which is not only common in 

diabetic patients, but also their major cause of death.3,4 Therefore, it is not surprising that the 

proportion of patients presenting for coronary artery bypass grafting (CABG) who have 

diabetes is also on the rise, as confirmed by our study5 published in the August 2015 issue of 

the Journal, nor is the fact that they need to be treated optimally to maximize survival.

EFFECT ON PRACTICE

We investigated outcomes of 10,362 medically treated diabetic patients and 45,139 

nondiabetic patients who underwent primary isolated CABG from 1972 to 2011. The 

proportion of patients undergoing coronary surgery who had diabetes skyrocketed, from 7% 

in the 1970s to 40% in 2010. This experience is not isolated. Zhang and colleagues6 

examined outcomes of 9240 patients undergoing primary isolated CABG at Fuwai Hospital 

in Beijing between 1999 and 2008; of these, 2682 had diabetes. Diabetic patients comprised 

20% of the CABG population in 1999, but 32% in 2008. An analysis7 of the Society of 

Thoracic Surgeons database also showed an increase in the proportion of patients 

undergoing CABG who had diabetes, from 33% in 2000 to 40% in 2009.
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EFFECT ON EARLY OUTCOMES AND COST OF TREATMENT

In our experience, occurrence of in-hospital complications and long-term survival (up to 20 

years) was worse in diabetic patients, and the direct technical cost (the sum of direct 

preoperative, operative, and postoperative expenditures) of CABG was 9% higher than that 

for nondiabetic patients, a difference driven mainly by clinical and laboratory tests, imaging 

studies, medicines, nursing costs, and longer intensive care unit and postoperative stays. 

Again, ours are not isolated findings. China has the largest number of people with diabetes 

in the world—more than 100 million.6 The report of Zhang and colleagues6 discusses this 

population. Adjusted hospital death after primary isolated CABG was similar for diabetic 

and nondiabetic patients. In-hospital costs, medication costs, and total costs of CABG at 2 

years were higher in diabetic patients ($66,000 vs $77,000; P<.001).

EFFECT ON MANAGING CORONARY ARTERY DISEASE

Diabetic patients represent an important population presenting for treatment of coronary 

artery disease. The BARI (Bypass Angioplasty Revascularization Investigation) 2D trial8 

demonstrated that CABG is better than medical therapy, and the FREEDOM (Future 

Revascularization Evaluation in Patients With Diabetes Mellitus: Optimal Management of 

Multivessel Disease) trial9 demonstrated that CABG, rather than percutaneous coronary 

intervention, is the revascularization strategy of choice for diabetic patients with multivessel 

disease. However, although fewer adverse events occurred after CABG than after 

percutaneous coronary intervention in diabetic patients, their long-term survival after 

coronary surgery was worse than that of nondiabetic patients. In addition, we observed 

worse long-term survival among diabetic patients after CABG, and Zhang and colleagues6 

documented that long-term outcomes (up to 10 years), including mortality, stroke, and major 

adverse cardiovascular and cerebrovascular events, were worse in diabetic patients, as was 

occurrence of rehospitalization for heart failure and stroke.

These adverse long-term results after CABG could be due to at least 2 factors. First, 

coronary surgery may be less effective in diabetic than in nondiabetic patients, owing to 

worse graft patency. However, angiographic data from the BARI trial showed similar 

patency of internal thoracic artery and saphenous vein grafts in diabetic and nondiabetic 

patients.10 Second, diabetic patients have more comorbid conditions, either caused by or 

associated with diabetes, than do nondiabetic patients.5

Thus, the prevalence of cardiovascular risk factors, such as obesity and hypertension in our 

study, has increased across time in general, but more so in diabetic than nondiabetic patients. 

When the cause of death was compared 5 years after coronary revascularization in the BARI 

trial,11 cardiac mortality was similar—5.8% in diabetic versus 4.7% in nondiabetic patients

—just as it was in the study of Zhang and colleagues in China, but noncardiac mortality was 

strikingly higher (12.2% vs 4.8%, respectively). Thus, worse long-term survival after CABG 

in diabetic patients is more likely due to their greater comorbidity burden than to 

ineffectiveness of CABG.
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EFFECT ON SOCIETY

Coupled with the greater expense of bypass surgery in diabetic patients, this upward trend in 

prevalence of diabetes contributes importantly to the growing healthcare cost crisis. 

Currently, 25.8 million people in the United States have diabetes, and by 2034, that number 

is projected to reach 44.1 million.12,13 Even more alarming, the Centers for Disease Control 

and Prevention projects14 that if current trends continue, 1 in 3 US adults could have 

diabetes by 2050! This increase will lead to a further rise in the prevalence of coronary 

artery disease in the population, and to the need for revascularization.

Clearly, policies and programs focused on controlling the factors that promote diabetes are 

critical to improving global public health and reining in the rising cost of healthcare. In the 

meantime, cardiac surgeons can play an important role in extending the lives of patients with 

diabetes by optimizing coronary revascularization, performing bilateral internal thoracic 

artery grafting with complete revascularization whenever feasible.15
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Abbreviations and Acronyms

BARI Bypass Angioplasty Revascularization Investigation

CABG coronary artery bypass grafting

FREEDOM Future Revascularization Evaluation in Patients With Diabetes Mellitus: 

Optimal Management of Multivessel Disease
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Central Message

Bilateral internal thoracic artery grafting with complete revascularization should be used 

to maximize long-term survival after CABG in diabetic patients.
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Perspective

Controlling the factors that promote diabetes is critical to improving global public health 

and reining in the cost of healthcare. Cardiac surgeons can play an important role in 

extending the lives of patients with diabetes by optimizing coronary revascularization, 

performing bilateral internal thoracic artery grafting with complete revascularization 

whenever possible.
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