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Abstract

Background: Previous trials showed that diabetic patients had worse in-hospital and long term outcome
after coronary artery bypass grafting (CABG) than non diabetic ones. However, the majority of such studies
was carried out in western countries and limited information is available for the Asian population.

Objective: The present study was intended to determine the impact of diabetes on early and mid-term
outcome among patients undergoing CABG surgery in a tertiary care hospital in Bangladesh.

Methods: This study was performed at Ibrahim Cardiac Hospital & Research Institute, Dhaka, Bangladesh, from
January to June 2014. Based on enrollment criteria, 202 patients (115 diabeticsand 87 non-diabetics) were
enrolled and evaluated for their early outcome (within 30 days of operation) and midterm (after 30 days post-
operatively). Patients with known diabetes or preoperative fasting blood sugar >6.4 mmol/L or random blood
sugar >11.1 mmol/L were considered as diabetics. The outcome measures were ICU stay, reopening for bleeding,
atrial fibrilation, cardiac arrest, total hospital stay, left ventricular ejection fraction and mortality.

Results: Diabetic patients in this study had higher prevalence of hypertension, hyperlipidaemia, and renal
failure. The diabetic and the non diabetic groups received a mean number of grafts of 3.2+1.06 and
2.81+1.21, respectively, Postoperative mortality in diabetic and non-diabetic patients at early and mid-term
were not significantly different in univariate analysis (4.3% vs. 2.3%, p= 0.352) and (2.6 % vs. 2.3%,p =
0.630) respectively. The mean intensive care unit (ICU) stay in diabetic and non-diabetic were same
(3.5days) but total hospital stay was significantly higher in the former group (one day or more). Re-opening
for bleeding, atrial fibrilation and cardiac arrest in ICU were found higher in DM than those in non-DM
group (28.7%vs.20.7%,10.4% vs. 8% and 4.2% vs.1.1% respectively).

Conclusion: Although the mortality rate of diabetic patients following CABG surgery was in significantly
higher than their non-diabetic counterparts. Morbidity was also a bit higher. Strict perioperative glyacemic
control could reduce morbidity and mortality in diabetic patients undergoing CABG.
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Introduction

Diabetes mellitus (DM) is a well-known risk factor
for coronary artery disease and cardiovascular
death.! The prevalence of DM is steadily
increasing and by 2025 it will be about 300 million
(5.4% of the world population).2

The point prevalence of diabetes in patients
undergoing coronary artery bypass graft (CABG)
surgery ranges from 12-38%.*°Diabetes has been
associated with increased morbidity and mortality in
association with CABG and is a strong predictor for
risk of deathand mediastinitis.>® Diabetic patients
more often suffer from postoperative stroke and their
average stay at hospital is longer than that of the non-
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diabetics. Despite DM being an established risk factor
for significant morbidity and mortality after CABG
surgery, revascularization in diabetic patients appears
to have long-term benefit compared to PCL.% In
addition, the prevalence of DM in Asian CABG
patients were consistently higher than that in
Caucasians.®*>'" Diabetes is a risk factor for early
hospital death in Japanese patients, although it did
not affect their long term survival 6

There are conflicting data about the early and
midterm results of CABG in diabetic patients and
remains a subject of debate, while some studies
reported a significant negative impact of DM,
others have suggested a better outcome.*7:1516.18-21
However, the majority of such study were carried
out in western countries and limited information is
available for the Asian population.3%!115 There is
paucity of data about the Bangladeshi people. In
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Ibrahim Cardiac Hospital and Research Institute, it
was planned to evaluate the early and midterm
outcome of DM patients undergoing CABG. The
result of this study will be helpful to formulate
treatment guideline for both DM and non-DM
patients undergoing CABG in particular CABG
patients having DM.

Materials and Methods

This prospective study commenced on obtaining
approval from the Institutional Review Board of
the Ibrahim Cardiac Hospital & Research
Institute (ICHRI). A total of 202 consecutive
patients who underwent isolated CABG from
January to June 2014 were included. Of them, 115
were diabetics and 87 were non-diabetics. All
patients undergoing elective CABG surgery
regardless of their age, sex, diabetes status or its
type, duration and use of anti-diabetic agents
were included in the study. However, patients
who underwent simultaneous CABG with
valvular heart surgery either replacement or
repair, CABG with ICR in congenital heart
disease, gestational diabetic patients, small (< 1
mm diameter) target vessels and emergency
CABG surgery were excluded from the study.

Data were collected on variables of interest like age,
sex, family history, body mass index (BMI), history
of smoking, dyslipidemia (defined as total
cholesterol of > 200 mg/dl or a history of elevated
serum total cholesterol during the previous 6 months
resulting in lipid lowering agent prescription),
hypertension, old myocardial infarction, cerebro-
vascular disease, peripheral vascular disease, left
main coronary artery disease, preoperative renal
failure, and left ventricular ejection fraction. The
operative data such as use of cardiopulmonary
bypass, aortic cross clamp time, and use of intra
aortic balloon pump were also gathered. The
postoperative outcome data were collected on early
mortality (defined as death during their stay in the
hospital including operating room death and the
deaths occurring within 30 days postoperatively),
mid-term mortality (death occurring after 30 days of
CABG but within five years after operation),stroke
[(defined as a central neurologic deficit persisting
more than 72 hours (i.e., extremity weakness or loss
of motion, loss of consciousness, loss of speech,
field cuts)], transient ischemic attack (T1A) (loss of
neurological function that was abrupt in onset but
with complete return of function within 24 hours),
coma (a new postoperative coma that persisted for
at least 24 hours secondary to anoxic/ischemic
and/or metabolic encephalopathy, thromboembolic
event or cerebral bleed), postoperative renal failure
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(acute or worsening renal failure resulting in one or
more of the following: a) increase of serum
creatinine to > 2.0 mg/dl and 2-times the baseline
creatinine level b)a new requirement for dialysis), c)
prolonged intubation time (the patient was under
pulmonary ventilator for > 24 hours), superficial/
deep sternal wound infection, reopening for
mediastinal bleeding, cardiac arrest (the patient had
an acute cardiac arrest documented by one of the
following: a) ventricular fibrillation, b) rapid
ventricular  tachycardia  with  hemodynamic
instability, and c) asystole), atrial fibrillation (AF)
presented within two weeks of the procedure and
cardiac death (defined as any mortality related to
heart disease or sudden death and non-cardiac death
related to other causes).

Data were collected by interview of the patients
and physical examination using a pre-tested
questionnaire and standardised measurement
protocols. Interview was done to elicit information
on demographic characteristics, tobacco use,
physical activity and diagnosis and treatment
history for hypercholestaerolemia, diabetes and
hypertension. The following physical and
biochemical examinations were performed:
measurements of height and weight (to calculate
BMI), blood pressure, resting pulse rate, blood
glucose level and level of cholesterol. For
assessing diabetes status- each participant was
asked whether they had diabetes but in case, if the
participant did not know about his/her diabetes
status, he/she was tested for blood glucose level.
Continuous variables were presented as mean + SD
(standard deviation), while categorical variables
were expressed as absolute frequencies and
percentages. Continuous variables were compared
between the two study groups (diabetic and non-
diabetic) using Student's t-test and categorical
variables were compared using Chi-square or
Fisher's exact test, as required. For statistical
analysis, the statistical software SPSS version 16.0
for windows was used. Level of significance was
set 0.05 and p< 0.05 was considered significant.

Results

Out of 202 patients available for the study,
115(56.9%) were diabetic and the remaining
87(43.1%) were non-diabetic. Majority of the
patients in either group was male. The mean ages
of the diabetic and non-diabetic patients were
almost similar (53.4 + 8.36 vs. 52.8 + 9.6) (table I).
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Table I: Demographic data of CABG surgery of both DM and non-
DM patient

Demographic Group
characteristics DM (n=115) Non-DM (n=87)
Age* 53.44 +8.36 52.79£9.6
Gender*

Male 98 (85.2) 80 (92.0)
Female 17 (14.8) 7 (8.0)
Occupation*

Business 48(41.7) 57(65.5)
Service holder 52(45.2) 26(29.9)
House wife 15(13.0) 2(2.3)

*Data were analysed using Chi-square test;figures in the
parentheses denote corresponding percentage
#Data were analysed using Unpaired t-test and were presented

asmean + SD.

Patients’ preoperative characteristics and risk factors
distribution were assessed(table I1). Left ventricular
ejection fraction (LVEF) was observed to be
significantly higher (52.4%) in the DM group than
that in the non-DM group (49.5%) (p = 0.013). The
mean HbA1c was much higher in the diabetic patients
(8.4%) compared to their non-diabetic counterparts
(6.3%) (p< 0.001). All other characteristics and risk
factors were almost identically distributed between
groups (p> 0.05 in each case).

Table 11: Baseline characteristic of DM and non-DM patients
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Table I11: Operative characteristics of both DM and non-DM

Operative Groups
Characteristics
DM Non-DM P

(n=115) (n=87)
IABP* 10(8.7) 4(4.6) 0.256
Cross-clamp 50.9+19.2 39.2x179 <0.001
time (minutes) #
CPB time 1044 79.5+355 <0.001
(minutes) * 45.1
No. of grafts* 32+11 28+1.2 0.060

. Group
Baseline
characteristic DM Non-DM P

(n=115) (n=87)

BMI* 255+34 255+28 0.956
Smoker* 84(73.0) 58(66.7) 0.111
Dyslipidemia* 111(96.5) 82(94.3) 0.503
Hypertension* 110 (95.7) 81(93.1) 0.536
Renal Failure* 15(13.5) 6(6.9) 0.166
Left main
Lesion™ 26(22.6) 22(25.3) 0.739
LVEF* 524 +89 495+7.2 0.013
Family Histo
cronps Y as@7)  35(402) 0.016
Euro Score* 18+1.32 19+1.49 0.607
HbA1c* 84015 6.3+1.0 <0.001

*Data were analysed using Chi-square test; figures in the
parentheses denote corresponding percentage

#Data were analysed using Unpaired t-test and were presented
asmean + SD.

The incidence of intra aortic balloon pump (IABP)
insertion was considerably higher in the DM group
than that in the non-DM group, although the
difference was not significant (p = 0.256). Cardio-
pulmonary bypass (CPB) time and Cross Clamp
Times (XCT) were significantly higher in diabetic
than in non-diabetic patients (p< 0.001 and p<
0.001). The diabetic and the non-diabetic groups
received a mean number of grafts of >3 and < 3
respectively and the mean size of the grafted
arteries were (1.38 £ 0.16 mmand 1. 47+ 0.11 mm
respectively) (table I11).

Table 1V: Postoperative outcomes in diabetic and non-diabetic patients

Groups
Postoperative
outcomes DM Non-DM P
(n=115) (n=87)

In-hospital 5 (4.3) 2(23) 0.542
Mortality* ' ’ ’
ICU stay* 38+1.1 35+1.0 0.338
Re-opening due 33 (28.7) 18 (20.7) 0.252
to bleeding™ ' ' '
Atrial fibrillation
(AP)* 12 (10.4) 7 (8.0) 0.633
Cardiac arrest in
loU* 4(4.2) 1(1.1) 0.371
Total hospital 8116  68+09 <0.001
stay*
Echo LVEF* 52.4+8.9 495+7.2 0.013

*Data were analysed using Chi-square test; figures in the
parentheses denote corresponding percentage

#Data were analysed using Unpaired t-test and were presented
asmean + SD.
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*Data were analysed using Chi-square test; figures in the
parentheses denote corresponding percentage.

#Data were analysed using Unpaired t-test and were presented
asmean + SD.
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Figure 1: Compsarison of post-operative complications of DM
and Non-DM patients
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Figure 2: Comparison of early and mid-term mortalities of DM
and Non-DM patients

Postoperative outcomes show that early mortality
(30-day mortality) was more frequent in diabetics
than in non-diabetics, though the difference was not
significant (4.3% vs. 2.3%, p=0.542). The ICU stays
in diabetic and non-diabetics were almost identical
(p =0.338), but total hospital stay was significantly
higher in the former group than that in the latter
group. Reopening due to bleeding, atrial fibrilation
and cardiac arrest in ICU were found higher in DM
than those in non-DM but the differences did not turn
to significant (p = 0.252, p = 0.633 and p = 0.371
respectively) (table 1V). No significant difference was
observed between DM and non-DM patients in terms
of incidence of stroke (6.50% vs. 2.38%, p = 0.196),
pleural effusion (7.41% vs. 4.76%, p = 0.354),
adhesive capsulities ( 9.26% vs. 1.19%, p = 0.019),
unstable sternum (4.36% vs. 2.38%, p = 0.245),
sternum infection (3.5% vs. 2.5%, p = 0.480) and
reopening for bleeding (28.7% vs. 20.7%, p = 0.195)
respectively. All were more prevalent in diabetic
patients than non-diabetic ones except heart failure
(1.85% vs. 2.38%, p = 0.777) (figure 1). In the first
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month following CABG 7(3.5%) patients died.
Cardiac mortality was the major cause of death in this
period and constituted 85.7% of all deaths. However,
there was no significant difference between the study
groups in terms of early or mid-term mortality (p =
0.352 and p = 0.630). Overall survival after surgery
and during follow up period was lower in diabetics
(p=10.483).

Discussion

Ischaemic heart disease is not only more prevalent
in diabetic patients compared to non-diabetic but it
tends to be more extensive, rapidly progressive
involving multiple vessels. The prevalence of
diabetes is rising owing to an increasingly aged and
obese population.? Arteriosclerosis is responsible
for 80% of deaths in patients with DM.Y" The
adverse impact of DM on the outcome of CABG
patients is related to its atherosclerotic, pro-
inflammatory, and pro-thrombotic effects.!In a
previous study reported by Thourani et al.” the
mortality was significantly higher among the
diabetics (3.9%) compared to the non-diabetic
population (1.6%). The North American
multicenter Registry data of Carson et
alhaving146,786 patients who underwent CABG
surgery in 1997 reported a 30-day mortality of
3.7% in diabetic patients compared to 2.7% in non-
diabetics.*> However, according to this study and
several other recent reports, early mortality in
patients with diabetes was not significantly
different from those without diabetes. Szabo et al
(published in 2002), Rajakaruna et al (in 2006),
and Filsoufi et al (in 2007).341°2 reported
mortality rates of 2.6%, 2.2%,1.0% respectively in
diabetic patients and did not isolate diabetes as an
independent predictor of early mortality.

It is now clear that the impact of DM on early
mortality has changed over time. According to
the Society of Cardiothoracic Surgeons of Great
Britain and Ireland, in 1997, diabetic patients
were twice as likely to die after CABG
compared to non-diabetics (5.9% vs. 3.0%) but
by 2001 there have been a significant reduction
in the operative mortality (2.9% vs. 2.2%),
practically eliminating diabetes as an additional
risk. Better knowledge of the pathophysiology
and improved perioperative control of the
disease may have contributed to this evolution.

Bangladesh Med Res Counc Bull 2019; 45:155-162
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The diabetic and the non diabetic groups
received a mean number of grafts of >3 and < 3
respectively. The average hospital stay in
diabetic group was one and a half day more than
that in non-diabetic group. Diabetic patients also
have higher in-hospital morbidity which might
be due to adverse consequences of
hyperglycemia. Uncontrolled hyperglycaemia
may be associated with dehydration and
electrolyte disturbances.'® Impaired function
ofneutrophil leucocytes is the other adverse
effects of hyperglycaemia which leads to higher
rate of postoperative infections and impaired
wound healingand also contribute to increased
platelet activity, alteration in coagulation
physiology, fibrinolysis, lipid metabolism as
well as endothelial function.??% Consistent with
the findings of our study, Zerr et al who showed
that using a continuous insulin infusion protocol
in perioperative period to control blood glucose
results in lower rate of in-hospital mortality and
morbidity.3* It has also been shown that
lowering mean blood glucose level to less than
200 mg/dL in the immediate post-operative
period results in a reduced incidence of deep
wound infection in diabetic patients.3? On the
contrary, Carson et al*> demonstrated that the
mortality effect was greatest among diabetics
treated with insulin (OR= 1.39; 95% CI: 1.27 to
1.52) and less pronounced, but still significant,
in patients treated with oral hypoglycaemic
agents (OR= 1.13; 95% CI: 1.04 to 1.23).1°
Importantly, although death was attributable to
cardiac causes (which generally includes
ischaemiadue to graft failure, left ventricular
failure and dysrythmia) in approximately 2/3" of
all patients, neurologic events led to 9.64% of
non DM perioperative death. This suggest that
the excess short term mortality in diabetics
undergoing CABG is largely due to increased
non cardiac mortality including hypertension,
chronic renal failure, cerebrovascular disease
(neurologic), peripheral vascular disease,
infections and perhaps other causes.%!115:20
Whether careful vigilance and awareness of
these issues in the perioperative period can
reduce mortality and morbidity in diabetics is
not clear. In this setting, postoperative glycaemic
control was strictly monitored and managed and
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probably for that reason the mortality and
morbidity in diabetics were not significantly higher
than those in non-DM patients.

An association between diabetes and unstable
sternum has been reported in previous studies.®*°
In this study, it was to be found higher incidence of
unstable sternum in diabetic patients as compared
to non-diabetics. It was also found higher
incidence of postoperative stroke among diabetics
similar to Herlitz et al.® This finding differs from
Kubal et alwho found no association between DM
and postoperative stroke.®® The present study also
found a significant difference in the occurrence of
cardiac arrest in ICU after CABG in diabetic
patients. The study also showed no significant
increase in the incidence of postoperative renal
failure in diabetic patients and this finding differs
from other studies.*?%:%3

Yamamoto et al found that using left internal
mammary artery graft results in similar survival
rate between diabetic and non diabetic patients.'6 It
was to be thought that different baseline
characteristics of patients enrolled in these studies
may be an important factor affecting short term
results. Enrolling patients with diffuse distal
coronary artery disease and poor run-off could
increase postoperative infarction and mortality,
while excluding this group of patients will result in
better short term outcome. As described above
there is less controversy about poor long term
outcome of CABG in diabetic patients. Different
pattern of coronary artery involvement in diabetic
patients like diffuse and more distal distribution of
atherosclerosis are important factors affecting the
rate of subsequent ischaemic events and recurrent
angina or infarction.'?% Schwartz et al showed that
grafted vessels in diabetic patients were smaller
than non-diabetics with more diffuse involvement,
which bear consistency with the findings of our
study.'"Prior studies that evaluated postoperative
complications largely focused on individual
diseases and were too small to detect differences in
morbidity outcomes.>"?222 Diabetic patients in our
study had higher prevalence of renal failure but had
slightly higher ejection fraction than non-diabetics.

The possible explanations for the relation between
DM and increased mortality and complications after
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CAB Gare that patients with DM usually have more
advanced and diffuse cardiac disease at the time of
surgery. It is considered that the metabolic
abnormalities associated with hyperglycemia are
responsible for some of the increased mortality and
morbidity. Hyperglycemia interferes with the
function  of  polymorphonuclear  leukocytes
predisposing to infection and may impair wound
healing.?>%" Some studies suggest a relation between
improved glucose control in the peri-operative period
and lower rates of wound infection and
dehiscence.®34%  Hyperglycaemia could also
contribute to increased platelet activity and
disordered coagulation and fibrinolytic functionas
well as abnormalities in lipid metabolism.®
Hyperglycaemia also affects endothelial function.®
Dehydration and electrolyte disturbances as a result
of uncontrolled hyper glycaemia could also
contribute to the outcome. Free fatty acids levels are
elevated after major surgery and could suppress
cardiac function increasing myocardial oxygen
demand and may be arrhythmogenic.36-%°

This study has several limitations that need to be
clearly addressed. While here it was controlled for
many known risk factors previously demonstrated
to be associated with mortality (demographic
characteristics, preoperative risk factors including
most common co-morbidities, preoperative cardiac
status, preoperative medications, preoperative
hemodynamic and catheterization data, and
operative information), it is still possible that there
is residual confounding risk factors which might
have contributed to increased mortality. Secondly,
postoperative complications of these CABG
patients were not detailed, as they have been
reported in many previous papers.'>174% Thirdly,
our diabetic patients were not feasible to be divided
into insulin dependent and non-insulin-dependent
subgroups, despite in this study attempt to retrieve
such data from the patient’s clinical reports. Some
studies have suggested that insulin-dependent
diabetic patients undergoing CABG are at higher
risk than non- insulin-dependent patients, 93435

Conclusion

The mortality rate of diabetic patients following
CABG surgery was somewhat higher than their
non-diabetic counterparts. Postoperative
complications were also a bit higher. But none of
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the complications (except adhesive capsulitis) was
significantly higher in diabetic cohort. Strict
perioperative glycaemic control might have
reduced mortality and morbidity in diabetic
patients undergoing CABG. Results of this study,
have important implications that diabetic patients
undergoing CABG are at modest risk of death or
sufferings compared to non-diabetics. Large-scale,
multi-centre study is recommended to validate the
findings of the present study.
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