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ABSTRACT
Background: Diabetics represent an increasing proportion of patients
undergoing coronary artery bypass graft (CABG). Glycosylated hemoglobin
Email: (HbA1C) is a key indicator for glycemic control. The degree of glycemic
talawady73@yahoo.com control is directly reflected in the outcome after CABG. Our study aims to
analyze the early outcome concerning preoperative HbA1C levels.
Submit Date 2022-08-19 | Methods: This prospective study evaluated the early outcome of 623 isolated
Revise Date  2022-09-01 | elective CABG patients over 19 months. The patients were divided into group
Accept Date  2022-09-03 | A (347 patients) with HbA1C < 7% and group B (276 patients) with HbA1C >
7%. Postoperative renal failure, myocardial infarction, atrial fibrillation (AF),
wound infection, cerebrovascular accidents, and 30-day mortality were
recorded.
Results: Baseline characteristics showed a non-significant difference between
both groups. The mean age of patients in group A was 59.6 years, and in group
B it was 59.5 years. The mean graft number was 3.35 and 3.32 for groups A
and B, respectively. First-month death was 0.9% in group A and 1.4% in group
B without a significant difference. The incidence of AF, superficial wound
infection, and other site infections showed a statistically substantial difference
between both groups.
Conclusions: Increased levels of HbAlc, more than 7%, may be a potential
risk factor for postoperative complications with a substantial rise in the risk of
wound infections (superficial sternal and non-sternal surgical) and AF.
Keywords: Glycosylated hemoglobin, HbA1C, CABG, Sternal wound
infection
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INTRODUCTION
labetes mellitus (DM) is a metabolic
disorder with micro and macrovascular
drawbacks. The incidence of diabetes mellitus,
especially DM type 2 (T2DM), is high among
patients with cardiovascular disease (CVD), as
DM doubles the risk of CVD ®.

The increasing number of diabetic patients
undergoing CABG is due to the increase in the
prevalence of diabetes over the past 30 years and
because diabetics are more prone to developing
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complications during PCI and are therefore
referred away from PCI toward CABG @,

More than one-quarter of patients undergoing
coronary artery revascularization have diabetes
©), Coronary artery bypass grafting (CABG)
surgery is the standard procedure for treating
coronary artery disease . Perioperative Blood
sugar control is crucial as the degree of glycemic
control is directly reflected in the outcome after
CABG ©®,
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It is well known that glycosylated hemoglobin
(HbA1C) indicates blood glucose level control
over long periods in diabetic patients & 7. As
diabetics represent an increasing proportion of
patients undergoing CABG, HbA1C is a key
indicator for glycemic control @,

It’s important to map to effects of high HbA1C
levels on the morbidity and mortality of such
intervention to obtain a better assessment of the
risk to which indicated uncontrolled diabetics
are exposed during and after CABG. Many
studies have shown significance, and others have
shown a non-significant effect of HbA1C on the
incidence of mortality and morbidity after
CABG O,

The prevalence of diabetes has risen in the last
three decades in the gulf region and is now
among the highest anywhere in the world ©10),

We have conducted our study to investigate the
prevalence of early postoperative mortality and
morbidity concerning preoperative HbALC
levels.

METHODS

The study population was recruited in the
Kuwait chest diseases hospital from Jan 2020
until July 2021. This prospective observational
cohort study was conducted on 623 isolated
elective CABG patients after excluding
combined procedures or emergency cases.
Written informed consent was obtained from all
participants, and the study was approved by the
research ethics committee of the chest disease
hospital. The study was done according to the
Code of Ethics of the World Medical
Association (Declaration of Helsinki) for human
studies.

HbA1C level was done for all patients, and
accordingly, 2 groups of patients were
established; group A which comprised 347
patients with HbA1C < 7%, and group B which
comprised 276 patients with HbA1C > 7%.
Preoperative characteristics and operative data
were recorded. Postoperative renal failure (RF),
myocardial infarction (MI), atrial fibrillation
(AF), deep sternal wound infection (DSWI),
superficial sternal wound infection (SSWI),
other sites of infection, cerebrovascular
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accidents (CVA), 30-day mortality were
recorded.

Statistical analysis:

SPSS software, version 22 (USA), was used for
all analyses. Descriptive statistics were used to
summarize the patients’ data. The t-test was used
to examine changes in parametric data. The Chi-
square test was applied for categorical data, and
Fisher’s exact test was used when needed. A P-
value < 0.05 or less was considered substantial.

RESULTS

The clinical and demographic aspects of 623
patients are listed in table (1), which revealed
statistically non-significant differences between
both groups. The mean age of patients in group
A was 59.6 years, and in group B was 59.5 years.
In group A, 56 patients (16.1%) were females,
while 42 patients (15.2%) were females in group
B. About 18.4 % and 18.1% of groups A and B
patients were on insulin therapy. Creatinine
clearance < 51, hypertension, dyslipidemia,
peripheral vascular disease, chronic obstructive
lung disease, and ejection fraction < 30% were
the most common recorded comorbidities. The
mean Euro score was 3.39 and 3.43 for groups A
and B, respectively.

The operative data of the recruited patients
were listed in table (2) without any significant
records between both groups. The mean graft
number was 3.35 and 3.32 for groups A and B,
respectively.

The postoperative outcomes are represented in
table (3). Within 30 days following the
procedure, 3 patients (0.9%) died in group A,
and 4 patients (1.4%) died in group B without
significant difference (P = 0.7). Regarding
cardiac complications, 9 patients (2.6%) in
group A suffered from MI, while 14 patients
(5.1%) were in group B (P = 0.13). The
incidence of AF showed a statistically
significant difference between the two groups,
where 35 patients developed AF in group A
(10.1%), while 46 patients developed AF in
group B (16.7%) (P = 0.017). About 8.9% of
patients in group A complicated with renal
failure (RF), while 10.1% of patients in group B
did (P = 0.68).
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As for those who developed deep sternal
wound infections (DSWI), only one patient did
in group A (0.3%) while 3 patients in group B
developed a DSWI (1.1%) but without a
statistically significant difference (P = 0.33).
Five patients developed superficial sternal
wound infection (SSWI) in group A (1.4%), and
12 patients in group B did (4.3%); this difference
is also substantial (P = 0.045). The number of
patients who presented with other site infections

Table (1): Baseline characteristic of 623 patients:
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in group A was 9 (2.6%), while 18 patients in
group B did (6.5%); this difference also shows a
substantial difference (P = 0.028). Concerning
postoperative extracardiac complications, 5
patients (1.4%) in group A developed
cerebrovascular accidents (CVA), and 5 patients
(1.8%) in group B experienced such events (p =

0.76).

Variables Group A Group B P-value
(n=347) (n=276)
Age
Mean = SD 59.6+7.6 59.5+8.1 P=0.859
Median (Min-Max) 59 (38-78) 59 (40-82) F =0.649
Sex, n (%)
Male 291 (83.9%) 234 (84.8%) P =0.825
Female 56 (16.1%) 42 (15.2%) X?=0.098
Creatinine Clearance <51 29 (8.4%) 32 (11.6%) P=0.222
X?=1.824
Insulin therapy 64 (18.4%) 50 (18.1%) P=1
X?=0.011
Hypertension 181 (52.2%) 126 (45.7%) P=0.108
X2?=2.606
Dyslipidemia 190 (54.8%) 153 (55.4%) P=0.872
X2=0.029
PVD 22 (6.3%) 15 (5.4%) P=0.734
X2=0.226
COPD 26 (7.5%) 15 (5.4%) P 0.333
X2=1.059
EF <30% 19 (5.5%) 16 (5.8%) P =0.863
X?=0.030
Euro score
Mean + SD 3.39+1.36 3.43+1.34 P=0.717
Median (Min-Max) 3(2-8.2) 3(2-8.1) F =0.002

PVD Peripheral vascular disease. COPD Chronic obstructive pulmonary disease. EF Ejection fraction.
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Variables Group A Group B P-value
(n=347) (n=276)
Graft analysis
Mean = SD 3.35+0.95 3.32+0.95 P=0.76
Median (Min-Max) 3 (1-6) 3(1-6) F=0.08
Number of grafts, N (%)
One 5 (1.4%) 10 (3.6%)
Two 58 (16.7%) 36 (13%) P=0.33
Three 133 (38.3%) 110 (39.9%) X?=5.762
Four 120 (34.6%) 97 (35.1%)
Five 25 (7.2%) 21 (7.6%)
6 (1.7%) 2 (0.7%)
Bilateral ITAs, n (%) 29 (8.4%) 19 (6.9%) P=0.93
X2=0.469
ITA Internal thoracic artery.
Table (3): Postoperative outcomes:
Variables Group A Group B P-value
(n=347) (n=276)
30-days Mortality n, (%0) 3 (0.9%) 4 (1.4%) 0.7
MI 9 (2.6%) 14 (5.1%) 0.13
AF 35 (10.1%) 46 (16.7%) 0.017"
RF 31 (8.9%) 28 (10.1%) 0.68
DSWI 1 (0.3%) 3 (1.1%) 0.33
SSWI 5 (1.4%) 12 (4.3%) 0.045
OTHER SITE INFECTION 9 (2.6%) 18 (6.5%) 0.028"
CVA 5 (1.4%) 5 (1.8%) 0.76

* Significant. Ml myocardial infarction. AF atrial fibrillation. RF Renal failure. DSWI Deep sternal
wound infection. SSWI Superficial sternal wound infection. CVA Cerebrovascular accident.

DISCUSSION

Our study investigated the co-relationship
between preoperative HbA1C level and early
postoperative results after elective primary
CABG. A total of 623 patients were examined,
with an overall mortality percentage of 1.12%.
However, this percentage was higher in the
elevated HbA1C group (1.44%) than in the other
group with lower HbA1C levels (0.9 %) but with
no statistical significance.

Multiple studies reported the incidence of
mortality concerning the HbALC level with
ranges from 6.5% and above as a border for
comparison. All the studies have shown an
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increased incidence of mortality with high
HbA1C; some found it statistically significant,
while others found no statistical significance.
Wang et al. did a meta-analysis of 19 studies
from 2010 to 2019 and found that elevated
HbAL1C level has no significant impact on post-
CABG mortality @V,

On the other hand, Zheng and associates found a
significant  relationship  between elevated
HbA1C and survival after CABG when they
analyzed the results of seven studies from 2008
to 2015 (2,

When we examined the incidence of
postoperative wound infection, we found that the
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prevalence of Superficial sternal wound
infection (SSWI), deep sternal wound infection
(DSWI), and other surgical site wound
infections is higher in the high HbA1C group.
Statistically, only superficial sternal wound
infection and the other surgical site infection rate
were significant. When we go through the
literature to check other similar studies, Halkos
et al. found deep sternal wound infection is
significantly higher when HbA1C > 7% 9,
Goksedef et al. found that there is no significant
difference in the rate of sternal and non-sternal
wound infection in both groups with HbA1C
more or less than 7%, but this rate was
substantially high in diabetic patients with
HbA1C > 7% if compared to nondiabetic
patients in the same group ™4,

Biancari and his associates went through 14
studies examining the relationship between
HbA1c and sternal wound infection after cardiac
surgery. They found that the risk of sternal
wound infection increased when preoperative
HbA1c levels were more than 6-7% 9.

Wang and his coworkers, in a more recent meta-
analysis of twelve studies, examined the
infection rate after CABG concerning HbA1C.
They concluded that higher preoperative HbA1C
levels carry a higher risk of post-CABG wound
infection in diabetic patients 9.

Finger et al. study supported that findings when
they found that elevated HbALC levels were
linked to an increased risk of postoperative
infection and longer hospital stay 9.

In our study, renal failure (RF) incidence was
higher with elevated HbA1C with no statistical
significance. This supports the finding of Knapik
et al.,, who found that RF was higher with
HbA1C of more than 7%, with no significant
difference from the statistical point of view 7,
Two meta-analyses of a total of 14 studies;
showed pooled results that concluded that
elevated HbALC carries a higher risk of post-
CABG acute kidney injury and also without
statistical significance @ 2. Hudson et al.
concluded the same results but with statistical
significance as comparing patients with HbA1C
levels above and below 6% *9),
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We had an increased postoperative myocardial
infarction (MI) among the group with HbA1C
>7%; however, it was not statistically
significant. Strahan et al. showed a non-
significant increase in the postoperative MI
associated with HbA1lc >7% @9,

Two studies had the same findings when
comparing postoperative MI to preoperative
high HbA1C levels; nevertheless, this was found
statistically significant @17, Zheng et al. went
through multiple studies, and the combined
analyses of five studies that considered HbA1C
as a predictor for postoperative MI were
significantly higher with elevated HbA1C (2,
On the other hand, Oztruk et al., in their meta-
analysis, didn’t find statistical significance in
that aspect 9.

The postoperative stroke incidence was nearly
the same in our study groups. This was not a
surprising outcome, as most previous studies and
meta-analyses had revealed that even with the
increased incidence of stroke if the HbA1C was
greater than 7%, it didn’t have any significance
(11, 12, 16, 21)_

Halkos et al. reported a reduced incidence of AF
with every rise-up in the HbALC unit @9,
Kinoshita et al. found that the median HbA1C
Level was substantially less in patients who
developed AF 2,

Matsuura et al. concluded that HbAlc > 6.5
leads to a higher AF percentage, however with
no significance 3. Moreover, the meta-analyses
by Wang et al. showed no significant difference
in the incidence of AF with higher and lower
HbA1C levels post-CABG *9,

Surprisingly, our data showed that AF
significantly increased in patients with
preoperative HbA1C >7%. The overall
incidence of AF is high in our center which may
be a result of our intensive care unit protocol,
which avoids the use of B-blockers while the
patient is still on any dose of vasopressors.

This study established a firm conclusion that
increased levels of HbAlc, more than 7%,
maybe a potential risk factor for postoperative
complications with a substantial rise in the risk
of superficial sternal wound infection, non-
sternal surgical wound infection, and atrial
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fibrillation.  Our  findings ensure that
preoperative levels of HbALC are considered a
firm chronic control metric of blood sugar rather
than a snapshot of glycemic concentration at a
such particular hour/day, and so they play a
crucial role in the outcome of diabetics having
CABG.
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