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DIABETES  MELLITUS

Postoperative Morbidity and 3 Year Mortality in Diabetic 
Patients Undergoing CABG
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ABSTRACT
Objective: To determine the impact of diabetes mellitus on 30 day postoperative morbidity and after three year mortality fol-

lowing CABG.
Design: A cross sectional study.
Materials and Methods: A total of 205 patients who underwent CABG from January 2002 until December 2005 at 

Cardiothoracic Unit of Hospital Universiti Sains Malaysia (HUSM) was conducted. Patients who underwent emergency CABG, 
concomitant valve or other surgery during CABG and redo cases were excluded. Patients who underwent operation in other 
hospital were also excluded even though being follow up in HUSM. The data was analyzed by using multiple logistic regression.

Results: Out of 205 patients, 90 of them (43.9%) suffered from Type 2 Diabetes Mellitus. Analysis showed that diabetes mel-
litus did not give impact towards 30 day mortality after adjustment of potential risk factors (COAD, BMI, ejection fraction, car-
diopulmonary bypass time and length of ICU stay) (Adjusted odds ratio 4.15; 95% CI: 0.87, 19.80; P = 0.074). The analysis also 
showed that diabetes mellitus did not give impact towards the three year mortality after adjustment of risk factors (Adjusted 
odds ratio 1.71; 95% CI: 0.52, 5.66; P = 0.380).

Conclusion: This study could be the pioneer for local population to collect our own database before subsequent studies can 
be done especially in improving the management strategies for diabetic patient with coronary artery disease. 
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INTRODUCTION 

Diabetes Mellitus is one of the common diseases encountered in 
Kelantan's population (one of the states in Malaysia) and considered as 
a risk factor for the development of coronary artery disease (CAD). In 
comparison with western population which recorded prevalence of 
20.0% to 30.0% of Diabetes Mellitus among patients with coronary 
artery disease, the prevalence in our population is much more higher, 
which is 30.0% to 45.0% (Barsness et al., 1997; Szabo et al., 2002). The 
possible mechanisms for the association between diabetes and coronary 
artery disease include abnormalities in lipid metabolism, nitric oxide 
activity, platelet function, coagulation and autonomic function.

The management strategies for coronary artery disease in diabetic 
patients are similar compared to non diabetics, namely with medical 
therapy, percutaneous angioplasty (PTCA) or coronary artery bypass 
graft surgery (CABG). CABG is the preferred treatment to relieve angi-
na and reduce risk of death from coronary artery disease. Diabetes is not 
only a risk factor for coronary artery disease, but it is also determining 
the outcome after CABG. Diffuse coronary artery disease, a greater 

number of involved coronary vessels, more rapid progression of the ath-
erosclerotic disease and more compromised left ventricular function in 
diabetic patients are the factors that contribute to less favorable postop-
erative morbidity and mortality (Lorusso et al., 2003).

However this metabolic disease was usually being linked to less 
favorable outcomes after the above intervention. The nature of coronary 
artery disease in diabetics, quality of harvested graft and postoperative 
management of glucose monitoring were mentioned to be the reason. 
Despite of the above findings, some studies still conclude non signifi-
cant differences in term of postoperative outcomes between both groups 
(Szabo et al., 2002; Mehran et al., 2004). 

In the perspective of Malaysian population, up to current knowl-
edge, there is no local evidence so far comparing the outcome between 
diabetics and non diabetics after CABG, even though the population 
affected is much higher compared to general population. The purpose of 
this study was to determine the impact of diabetes mellitus on 30 day 
postoperative morbidity and after three year mortality following CABG. 
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MATERIALS  AND  METHODS

A cross sectional study was conducted from January 2002 until 
December 2005 at Cardiothoracic Unit of Hospital Universiti Sains 
Malaysia (HUSM). A total of 205 patients who underwent CABG 
during the study period were included in the study. All patients who 
underwent isolated CABG in HUSM from 1st January 2002 till 31st 
December 2005 and verbally consented were selected. Patients who 
underwent emergency CABG, concomitant valve or other surgery 
during CABG and redo cases were excluded. Patients who underwent 
operation in other hospital were also excluded even though being follow 
up in HUSM. 

The data of all patients who underwent CABG during the study 
period and who fulfilled inclusion and exclusion criteria were taken 
from HUSM records. These records were reviewed by a single research-
er. A data collection form was used to gather all the information on 
demographic (age, gender, race and body mass index), diabetic status 

either on oral hypoglycemic agents or insulin, co morbid risk factors 
(smoking, hypertension, hyperlipidemia, cerebrovascular accident, renal 
impairment and chronic obstructive airway disease), cardiac status pre-
operatively (New York Heart Association classification and Left 
Ventricular Ejection Fraction based on echocardiography), operative 
techniques (length of operation, time for aortic cross clamped, time for 
cardiopulmonary bypass, amount of cardioplegia, number of vessel graft 
performed, intraoperative events such as arrhythmias and hypotension), 
immediate postoperative support (ventilation period, inotropic support 
and Intra Aortic Balloon Pump support), immediate postoperative com-
plications (30 days mortality, postoperative infection such as pneumo-
nia, sterna wound and leg wound infection, acute renal failure, postoper-
ative bleeding, arrhythmias and cerebrovascular accident) and length of 
intensive care unit (ICU) and hospital stay. 

Data of the patient was collected until three years post operation to 
determine rehospitalization, reoperation (redo CABG or other operation 
associated with it such as rewiring and wound debridement), recurrent 
angina attack post CABG and mortality at three years' post CABG.

This study received approval from the Research and Ethics 
Committee of Universiti Sains Malaysia.

Statistical analysis
Statistical Program for Social Science Analysis (SPSS) version 

12.01 was used for data entry and data analysis. All the data were 
checked and cleaned to verify the entire variables were properly docu-
mented and to detect any missing values during data entry. Exploration 
of data was then conducted to obtain descriptive statistics for all the 
variables. The numerical variables were explored for normality distribu-
tion. For all numerical variables with normal distribution, their mean 
and standard deviation were obtained. For categorical variables, their 
frequency and percentage (%) were obtained.

Univariable analysis was done to examine relationship between dia-
betes mellitus status (diabetes or non diabetes) and each variable. 
Pearson's Chi square test or Fisher's exact test was used for categorical 
variables and independent t test was used for continuous or numerical 
variables. Multiple logistic regression was performed (using forward 
stepwise method) after identifying covariates for 30 days and 3 years 
mortality. Level of significance was set at 0.05.

RESULTS

A total of 205 patients who underwent CABG and were able to be 
followed up until three years post operatively were included in the 
study. Out of 205 patients, 90 of them (43.9%) suffered from Type 2 
Diabetes Mellitus. Majority of them were on oral hypoglycemic drugs 
(96.7%). Only 1.1% of the patient was on diet control and 2.2% on sub-
cutaneous insulin. Table 1 shows demographic characteristics of the 
patients for both diabetic and non diabetic groups. 

Table 2. Risk factors of the patients (n = 205)
Risk factors Diabetic  Non diabetic  P-
 group (n = 90) group (n = 115) value

 n (%) n (%) 

Hypertension   
Yes 84 (93.3) 106 (92.2) 0.752 a

No 6 (6.7) 9 (7.8) 
Hyperlipidemia   

Yes 87 (96.7) 108 (93.9) 0.518 b

No 3 (3.3) 7 (6.1) 
COAD   

Yes 9 (10.0) 9 (7.8) 0.585 a

No 81 (90.0) 106 (92.2) 
Smoking status   

Yes 52 (57.8) 80 (69.6) 0.080 a

No 38 (42.1) 35 (30.4) 
CRF   

Yes 23 (25.6) 11 (9.6) 0.002 a

No 67 (74.4) 104 (90.4) 
CVA   

Yes 6 (6.7) 5 (4.3) 0.540 b

No 84 (93.3) 110 (95.7)
a Pearson's Chi square test applied
b Fisher's exact test applied

Table 1. Demographic characteristics of the patients (n = 205)
Characteristics Diabetic  Non diabetic  P-
 group (n = 90) group (n = 115) value

 n (%) n (%) 

Sex   
Female 22 (24.4) 14 (12.2) 0.022 a

Male 68 (75.6) 101 (87.8) 
Age (years)  58.80 (7.00) c 57.10 (8.60) c 0.160 b

Race   
Malay 76 (84.4) 106 (92.2) 0.082 a

Non Malay 14 (15.6) 9 (7.8) 
BMI (kg/m2) 24.90 (3.90) c 24.70 (3.50) c 0.770 b

NYHA class   
I --- II 58 (64.4) 84 (73.0) 0.185 a

III --- IV 32 (35.6) 31 (27.0) 
Ejection fraction 59.20 (11.10) c 62.60 (11.50) c 0.034 b

a Pearson's Chi square test applied 
b Independent t test applied
c Mean (SD)

Table 3. Intraoperative details of the patients (n = 205)
Risk factors Diabetic   Non diabetic   P-
 group   group   value
 (n = 90)  (n = 115)

 Mean (SD) n (%) Mean (SD) n (%) 

Bypass time  139.60   142.10   0.543 a

(minutes) (26.30)  (31.80)
Aortic cross clamped  104.30   105.60   0.696 a

time (minutes) (19.40)  (24.60)
Cardioplegia  1337.20   1434.60   0.080 a

amount (ml) (388.60)  (397.30)
Number of bypass 
performed

1 --- 2  88   109  0.470 b

  (97.8)  (94.8)
3 --- 4  2   6  
  (2.2)  (5.2)

a Independent t test applied
b Fisher's exact test applied
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Risk factors which were identified in patients undergoing CABG 
besides diabetes mellitus (DM) were hypertension (HPT), hyperlipid-
emia (HPL), chronic obstructive airway disease (COAD), smoking sta-
tus, chronic renal failure (CRF) and cerebrovascular accident (CVA). 
Table 2 shows the risk factors of the patients for each group. Majority of 
them for both groups were smokers, had hypertension and hyperlipid-
emia.

Intraoperative details of the patients include bypass time, aortic 
cross clamped time, cardioplegia amount and number of bypass per-
formed. There was no significant difference for all the variables for 
intraoperative between diabetic and non diabetic groups (Table 3).

Table 4 shows postoperative complications of the patient which 
include harvested site infection, sternal wound infection, pneumonia, 
bleeding, CVA, renal failure, arrhythmias, rehospitalization, reoperation 
and recurrent angina. There were significant differences of harvested 
site infection, renal failure and rehospitalization between both groups. 

Out of 205 patients, 10 patients (4.9%) died within 30 days postop-
eratively. One of them died during operation due to uncontrolled bleed-
ing from aorta, another four died due to dysarrythmias, two patients 
died due to septicaemia, another two died due to cardiogenic shock and 
one patient died due to multiorgan failure. Among diabetic patients, 
seven of them (7.8%) died within 30 days postoperatively. Analysis 
showed that diabetes mellitus did not give impact towards 30 days mor-
tality after adjustment of potential risk factors (COAD, BMI, ejection 
fraction, cardiopulmonary bypass time and length of ICU stay) 
(Adjusted odds ratio 4.15; 95% CI: 0.87, 19.80; P = 0.074).

All 205 patients were followed up until three years postoperatively 
and out of them, 15 (7.3%) mortality were recorded. A total of 10 
patients died within 30 days postoperatively and other five patients died 

within one month to three years postoperatively. Among the latter five 
patients, two died due to dysrythmias, one died due to massive CVA, 
one died due to ruptured abdominal aortic aneurysm and another one 
died due to acute coronary syndrome with cardiogenic shock. 
Multivariable analysis showed that diabetes mellitus did not give impact 
towards the three years mortality after adjustment of risk factors 
(Adjusted odds ratio 1.71; 95% CI: 0.52, 5.66; P = 0.380).

DISCUSSION 

In this study, we determined the impact of diabetes mellitus on post-
operative morbidity and three years mortality after CABG. This study 
has the advantage of being the first conducted in Kelantanese population 
who suffered from coronary artery disease including a relatively high 
prevalence of diabetic patients. Compared to previous studies that 
reported prevalence was between 20 to 40.0% (Barsness et al., 1997; 
Lurosso et al., 2003; Thourani et al., 1999), our study showed that 
43.9% of patients undergoing CABG were diabetics.

Our data showed that female patients were higher in diabetics group 
even though there were no difference in term of BMI, age and racial dis-
tribution. This result may be due to reduced estrogen level in post 
menopausal women which may interfere with optimum glucose level 
control and regulation in the body. In term of comorbidities, there were 
no significant difference in underlying hypertension, hyperlipidaemia, 
COAD and CVA in diabetic and non diabetic patients. However, diabet-
ic patients were noted to have higher risk for chronic renal failure than 
non diabetic patients. This is most probably explained that diabetic 
nephropathy is one of the known macrovascular complication of long 
standing diabetes mellitus. Echocardiographic results showed that dia-
betic patients had poorer left ventricular ejection fraction than non dia-
betic patients. Data from other literatures also showed significant rela-
tions between Diabetes Mellitus with comorbidities.

Most of the previous literatures agreed that female, renal failure and 
poor ejection fraction were significant risk factors in diabetic patients 
(Barsness et al., 1997; Thourani et al., 1999; Woods et al., 2004). Even 
though the other comorbidities were not significant in this study, few lit-
eratures still considered Diabetes Mellitus as a significant risk factor for 
COAD, greater BMI (Woods et al., 2004), higher incidence of heart fail-
ure (Barsness et al., 1997; Thourani et al., 1999), hypertension (Szabo 
et al., 2002; Whang et al., 2000) and had class III-IV angina more com-
monly (Thourani et al., 1999).

Regarding postoperative morbidity, our study demonstrated that dia-
betic patients had higher risk to develop harvested site infection (61.1% 
vs. 23.5%, P < 0.001) and acute renal failure (27.8% vs. 7.8%, P < 
0.001) post CABG. Our findings were similar to previous literatures in 
term of the above outcomes (Whang et al., 2000; Carson et al., 2002). 
More cases with acute renal failure were encountered in diabetic patient 
post CABG most probably because this group was shown to have higher 
number of patient with premorbid chronic renal failure before surgery.

Even though no significant difference between both groups for other 
posts operative complications, other studies showed conflicting results in 
term of postoperative morbidity. Woods and coworkers concluded that 
there was no difference between diabetic patients and non diabetic for 
morbidity outcomes (Woods et al., 2004). Some studies still considered 
that diabetic patients had increased rates of postoperative stroke, recur-
rent angina and increased length of hospital stay (Thourani et al., 1999). 
Besides that, it was also mentioned that diabetic patients required higher 
number of bypasses, longer cross clamp time and cardiopulmonary 
bypass time, longer ICU and hospital stays (Szabo et al., 2002). Sternal 
wound infection was also noted to be the significant outcome for diabet-
ic patients in two large studies (Whang et al., 2000; Bhatia et al., 2003). 

There are a number of possible explanations for the relation 
between DM and increase morbidity after CABG. Diabetic patients tend 
to have more comorbidities and more advanced disease compared to 
non diabetic patients at the time of surgery. Diffuse coronary artery dis-
ease, a greater number of involved coronary vessels, more rapid pro-
gression of the atherosclerotic disease and more compromised left ven-
tricular function are all common factors in diabetic subjects that may 
contribute to less favorable postoperative results after myocardial revas-
cularization (Lorusso et al., 2003).

Metabolic effects from hyperglycemia and increase free fatty acids 
in diabetic patients may influence their clinical course. Hyperglycemia 
is associated with decreased function of leukocytes, increased in platelet 
activity and decreased in endothelial function. Hyperglycemia interferes 
with the function of polymorphonuclear leukocytes predisposing to 
infection and may impair wound healing. Free fatty acids levels are ele-

Table 4. Postoperative complications of the patient (n = 205)
Risk factors Diabetic  Non diabetic  P-
 group (n = 90) group (n = 115) value

 n (%) n (%) 

Harvested site infection   
Yes 55 (61.1) 27 (23.5) < 0.001 a

No 35 (38.9) 88 (76.5) 
Sternal wound infection   

Yes 13 (14.4) 9 (7.8) 0.129 a

No 77 (85.6) 106 (92.2) 
Pneumonia   

Yes 11 (12.2) 7 (6.1) 0.123 a

No 79 (87.8) 108 (93.9) 
Bleeding   

Yes  4 (4.4) 5 (4.3) > 0.950 b

No 86 (95.6) 110 (95.7) 
CVA   

Yes 1 (1.1) 2 (1.7) > 0.950 b

No 89 (98.9) 113 (98.3) 
Renal failure   

Yes 25 (27.8) 9 (7.8) < 0.001 a

No 65 (72.2) 106 (92.2) 
Arrhythmias   

Yes 20 (22.2) 17 (14.8) 0.169 a

No 70 (77.8) 98 (85.2) 
Rehospitalization   

Yes 38 (42.2) 32 (27.8) 0.031 a

No 52 (57.8) 83 (92.2) 
Reoperation   

Yes 7 (7.8) 9 (7.8) > 0.950 a

No 83 (92.2) 106 (92.2) 
Recurrent angina   

Yes 16 (17.8) 13 (11.3) 0.187 a

No 74 (82.2) 102 (88.7) 
a Pearson's Chi square test applied
b Fisher's exact test applied
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vated after major surgery and could suppress cardiac function, increase 
myocardial oxygen demand and may be arrythmogenic (Carson et al., 
2002).

Histological analysis of bypass grafts also showed evidence of poor 
outcome in diabetics after revascularization. Even though arterial con-
duits showed no difference in term of vessel patency, there are marked 
abnormalities detected in venous grafts in diabetics. Biological proper-
ties of left internal mammary artery (or any arterial conduits) for CABG 
were preserved in diabetic patients similar to non-diabetic patients 
(Lorusso et al., 2003).

During follow up, our data showed that rehospitalization rate was 
higher in diabetics compared to non diabetics (42.2% vs. 27.8%, P = 
0.031). Even though recurrent angina (17.8% vs. 11.3%) and reopera-
tion rate (7.8% vs. 7.8%) were recorded higher in diabetics, they were 
statistically not significant. Most of other study showed higher rate of 
recurrent angina and rehospitalization post CABG. Whang and cowork-
ers revealed that rehospitalization rate in diabetics was 44.0% higher 
than non diabetics at 48 months (Whang et al., 2000). A study by Szabo 
and coworkers showed that diabetics had higher incidence for reopera-
tion for mediastinitis (1.3 vs. 0.2, P < 0.001) (Szabo et al., 2002). The 
high percentage of recurrent angina and readmission may reflect the 
development of new lesions, progression of untreated less severe 
lesions, and incomplete revascularization due to diffusely diseased coro-
nary arteries in diabetics. It may also due to high comorbidities, includ-
ing CRF which associated with high recurrence rate. Coronary arteries 
of treated diabetic patients tend to be smaller, most probably due to dif-
fuse disease. This may be partly explained high restenosis rate (Mehran 
et al., 2004).

Our data showed that no statistical significance in term of 30 days 
mortality between both groups even though after adjustment of potential 
risk factors (chronic obstructive airway disease, body mass index, ejec-
tion fraction, cardiopulmonary bypass time and length of ICU stay). Our 
result is similar to Szabo (2002) who recorded non significant 30 days 
survival rate (2.6% vs. 1.6%, P = 0.15) (Szabo et al., 2002). Mehran 
(2004) in his study also mentioned that no significance between in hos-
pital cardiac death between non DM, DM with OHA or DM with insulin 
(Mehran et al., 2004).

The possible explanation for non significant 30 days mortality rate 
may be due to small number of mortality in our study. Only 10 patients 
died within 30 days compared to overall 205 patients. Besides that, dia-
betes with good control or candidate without comorbidities, good 
venous graft caliber and appropriate anastomosis site to coronary ves-
sels may contribute to good outcome postoperatively in diabetic patient. 

However, there are some studies that recorded higher 30 days post-
operative mortality. Carson (2002) in his study reported short term mor-
tality was significant higher in DM (3.9 vs. 1.6%, P < 0.05) after con-
trolling for other risk factor for death. Thourani (1999) in his study also 
reported higher postoperative death (3.9 vs. 1.6%, P < 0.005) (Thourani 
et al., 1999).

Our data showed that no statistical significance in term of three 
years mortality rate between both groups even though after adjustment 
of potential risk factors (hyperlipidemia, body mass index, ejection frac-
tion, cardiopulmonary bypass time and length of ICU stay). Only few 
studies recorded mortality less than five years, for example Whang 
(2000) recorded non significant mortality 48 months after surgery which 
was 26.0% in diabetics and 24.0% in non-diabetics (P = 0.660) (Whang 
et al., 2000).

It is possible that diabetes does not contribute to the underlying 
force of mortality after CABG in ischemic cardiomyopathy or coronary 
artery disease with preserved ventricular function. Alternatively, diabet-
ic patients with ventricular dysfunction may derive a larger benefit from 
revascularization of jeopardized myocardium and therefore have similar 
lifespan as non diabetics after surgery. The other explanation of non sig-
nificant mortality at three years may be due to small number of mortali-
ty which was only 15 within three years.

However, most of the studies that compared mortality outcome at 
five years showed less favorable outcome for diabetics. A study of 17 
309 ischemic heart disease patient in 1997 reported that five years sur-
vival in the group of patients undergoing CABG was 76% in diabetics 
and 88% in non-diabetics (P < 0.001) (Barsness et al., 1997). Larger 
study previously that reviewed the data on 146 786 patients from 1997 
database of the society of Thoracic Surgeons and found that diabetic 
patients to have had an increase total operative mortality rate (3.74 vs. 
2.7%, respectively; adjusted odds ratio 1.23) (Carson et al., 2002). 
Woods (2004) in his 8-years prospective cohort study in Cincinatti 
reported that patients with type 2 Diabetes Mellitus who are undergoing 
CABG also experience significantly more total postoperative mortality 
compared to non diabetics (relative risk 1.67; 95% CI 1.20, 2.30; P < 

0.004) (Woods et al., 2004).
There are several limitations that should be considered in interpreta-

tion of the results of this study. Firstly, the number of patients involved 
in the study were still consider to be small in view of Cardiothoracic unit 
in HUSM is still new and served the community for only eight years. 
Compared to previous study that involved more than 10 000 patients, our 
study was only able to collect 205 patients. So it will be difficult to get 
significant findings if only small number of patients presented with post-
operative morbidity. Our study was unable to conclude significant mor-
tality findings most probably due to small number of mortalities. Out of 
205 patients, only 10 patients died within 30 days and another 5 patients 
died in between one month to three years postoperatively.

Besides that, we were unable to determine duration of Diabetes 
Mellitus suffered by the patient preoperatively and whether it was well 
controlled or not due to lack of data as well as pre operative HbA1c 
monitoring. These parameters were important and may exactly show 
relation between the severities of Diabetes Mellitus to postoperative 
complications. We were also unable to subdivide the diabetic group into 
type of treatment (diet control, oral hypoglycemic and insulin) because 
majority of them were treated with oral hypoglycemic drugs.

To improve the above limitations, larger sample size or perhaps 
involvement of multiple cardiac centers should be considered. Our data 
can be combined with National Heart Institute or other hospitals which 
provide the service to ensure adequate number of patients gathered for 
the study. Besides that, pre and postoperative monitoring of glucose 
level should be emphasized and not only to review the postoperative 
complications in the clinic. This study should be lengthen until 10 or 15 
years postoperatively to evaluate significant duration of post operative 
mortality rate in diabetic patients.

CONCLUSION

As the conclusion, this study could be the pioneer for local popula-
tion to collect our own database before subsequent studies can be done 
especially in improving the management strategies for diabetic patient 
with coronary artery disease. 
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