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Introduction: Metabolic syndrome (MS) is considered as an important risk factor
for advanced coronary artery disease. This condition can increase the mortality
and morbidity in the patients undergoing coronary artery bypass graft (CABG)
surgery. The aim of study was compared mortality and morbidity after off Pump-
CABG surgery between patients with and without Metabolic syndrome.

Materials & Methods: This prospective cross-sectional study was conducted on
120 patients, who underwent off-pump CABG surgery within October 2014-
October 2016. The participants were equally divided into two groups including the
patients with and without MS (MS and non-MS, respectively).

Results: According to the results, 68 (56.6%) patients were male. Furthermore,
out of the 60 participants with MS, 36 (60%) cases were male. The mean ages of
the MS and non-MS groups were 64.96+9.6 and 65.62+10.6 P=0.6 years,
respectively. No statistically significant difference was observed between the two
groups in terms of the mortality and morbidity (e.g, surgical wound infection,
length of Intensive Care Unit and hospital stay, atrial fibrillation rhythm, and
bleeding in the first 24 h). The intubation time in patients with Metabolic
Syndrome was significantly higher than patients without Metabolic Syndrome
(6.66 + 1.97 vs 5.83 + 1.93 respectively; P=0.007)

Conclusion: Metabolic syndrome was not associated with higher mortality
and morbidity after CABG surgery compare to patients without Metabolic
syndrome, although patients with Metabolic syndrome had higher risk for
long intubation time.
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Introduction

The prevalence of metabolic syndrome (MS)
has been increasing rapidly in the recent
decades as a consequence of physical inactivity
and poor dietary habits (1-3). There are
several diagnostic criteria for the MS among
which the definitions recommended by the

National Cholesterol Education Program Adult
Treatment Panel III (NCEP-ATP III) and
International Diabetes Federation (IDF) are the
most common ones (4-6).

Base on the NCEP-ATP IIl guideline, MS is
diagnosed when the patients have at least three of

*Corresponding author: Aliasghar Moeinipour, Department of Cardiac surgery, Atherosclerosis Prevention Research Center
Faculty of Medical Science. Mashhad University of Medical Sciences, Mashhad, Iran. Email: moinipooral @mums.ac.ir

© 2017 mums.ac.ir All rights reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



Hoseinikhah H et al.

J TDI On-pump Coronary Artery Bypass Grafting in Patients with Metabolic Syndrome

the following criteria: blood pressure of = 130/85
mmHg or the consumption of antihypertensive
drugs, fasting glucose level of =2 110 mg/dL
or known case of diabetes mellitus (DM),
hyperlipidemia (HLP) (fasting plasma triglycerides
2 150 mg/dL) or the use of anti-lipid drugs, high-
density lipoprotein level of < 40 mg/dL in men and
< 50 mg/dL in women, and waist circumference of
> 102 cm in males and > 88 cm in females (7, 8).

Several studies have reported that the patients
with MS have higher cardiovascular and coronary
artery disease (CAD) mortality (9, 10). Many of the
patients afflicted with CAD have to undergo CABG,
and the presence of one or more components of
MS can affect the risk of morbidity and mortality
after CABG procedure (10). Historically, clinicians
believe that overweight and uncontrolled DM
patients are at a greater risk of sternal wound
infection and dehiscence (11, 12).

Other studies also demonstrated that hyper-
glycemia and HLP increased the rate of early graft
failure, perioperative myocardial infarction, and
other complications (13). In the long-term follow-
up, the incidence of occluded vein graft after CABG
surgery is higher in the patients with MS. With this
background in mind, the current study aimed to
assess and compare the mortality and morbidity
between the patients with and without MS.

Materials and Methods

In prospective cross-sectional study within
October 2014-October 2016 This study was
conducted on 120 patients undergoing CABG
surgery in the Department of Cardiovascular
Surgery of Imam Reza Hospital in Mashhad
University of Medical Sciences, Mashhad, Iran. The
patients were divided equally into two groups
consisting of the patients with and without MS (MS
and non-MS groups, respectively) according to the
criteria of ATP III (2001) and IDF (2005), which
are listed in Table 1.

Statistical analysis was performed with SPSS
(version 16, SPSS Inc, IL, and USA. Normal
distribution of data was assessed by Kolmogorov

Smirnov test. Chi Square test was used to
determine differences in the frequency of
variables between the two study groups.
Continuous variables according to normal
distribution were tested via independent sample
T test or the Mann Whitney U test. A p-value
<0.05 (two sided) was considered to be
statistically significant

All of the procedures were performed with
one surgical team. The data were collected
from the medical records of the patients. The
collected data included such information as
age, gender, postoperative length of stay at the
Intensive Care Unit (ICU), total length of stay at
the hospital, amount of bleeding in the first 24
h after procedure, atrial fibrillation rhythm,
superficial and deep wound infection, sternal
dehiscence, and mortality of each group.

Results

According to the results, 68 (56.6%) patients
were male. Furthermore, out of the 60 patients
with MS, 36 (60%) cases were male. There was
no statistically significant difference between the
MS and non-MS groups in terms of their gender
(P=0.461). The mean ages of the MS and non-MS
groups were 64.96+9.6 and 65.62+10.6 years,
respectively. The superficial wound infection
(13.3% vs. 5%), deep wound infection conco-
mitant with sternal dehiscence (2.5% vs. 1.7%),
atrial fibrillation rhythm (10% vs. 5%) and
smoking (35% vs. 26.7%) were more prevalent in
the MS group than those in the non-MS group.
Nevertheless, this difference was not statistically
significant between the two groups.

The length of ICU stay was longer in patients
with MS (2.48 + 0.83 vs 2.38 £ 0.93; P =0.65) but
was not statistically significant. The same
pattern was seen for length of hospital stay; that
was not statistically significant higher days in
patients with MS compared to patients without
MS (6.39 £ 2.35 vs 6.10 + 1.88; P= 0.409). The
mean amount of bleeding in the first 24 h
following the surgery, was not significant

Table 1. Diagnostic criteria of metabolic syndrome developed by the National Cholesterol Education Program Adult Treatment

Panel III and the International Diabetes Federation

National Cholesterol Education Program Adult Treatment Panel III

International Diabetes Federation

Abdominal obesity: waist circumference
94-102 cm (males)
80-88 cm (females)

Central obesity
Triglyceride > 1.7 mmol/L or receiving specific treatment

Triglycerides
> 1.7 mmol/L

High-density lipoprotein cholesterol
< 1.03 mmol/L (males)
< 1.29 mmol/L (females)

High-density lipoprotein cholesterol
< 1.03 mmol/I (males)
< 1.29 mmol/I (females)

Hypertension
Systolic pressure > 130 mmHg
Diastolic pressure > 85 mmHg
or specific treatment

Hypertension
Systolic pressure > 130 mmHg
Diastolic pressure > 85 mmHg

Fasting plasma glucose > 5.6 mmol/L
or known case of diabetic mellitus type II

Fasting blood sugar > 6.1 mmol/L
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between the two groups (P=0.84). In addition, the
mortality indices were 4 (6.7%) and 2 (3.3%) in
the MS and non-MS groups, respectively;
nonetheless, this difference was not statistically
significant (P=0.67). A significant difference
(P=0.007) was obtained between the MS
(6.66£1.97 h) and non-MS (5.83+1.93 h) groups
regarding the intubation time (Table2)

Table 2. Clinical and demographic data of the patients with
and without metabolic syndrome undergoing coronary artery
bypass grafting

Metabolic Non-metabolic
Characteristics syndrome syndrome P-value
(n=60) (n=60)
Gender
female 24 28 0.461
male 36 32
Age (years) 64.969.6 65.62+10.6
mean+SD
Superficial
wound infection 8(13.3) 3(5) 0.114
N(%)
Deep wound
infection and
sternal 3(2.5) 1(1.7) 0.619
dehiscence
N(%)
Atrial fibrillation
rhythm N(%) 6(10) 3(5) 0.32
Mortality index
N(%) 4(6.7) 2(3.3) 0.67
Smoking N(%) 21(35) 16(26.7) 0.32
Bleeding (ml)
(first 24 hours 590.18+281 590.52+295 0.84
after surgery)
Intensive care
unit stay (day) 2.48+0.831 2.38+0.93 0.409
Hospital stay 6.39:2.3 6.10+1.88 0.65
(day)
Intubationtime ¢ 6,1 97 5.83£1.93 0.007
(hours)
Discussion

The presence of MS can be considered as an
important risk factor for advanced CAD. In the
western countries, the prevalence of MS has been
increasing, especially with aging (2, 14). Based on
the ATP criteria, the prevalence of MS has been
recently reported to be 50.8% in Iran. There are a
number of studies revealing the higher
prevalence of MS among the females with CAD
(15). On the other hand, some other studies
indicated the increased prevalence of this
syndrome in the males (16, 17).

However, our study showed no significant
differences between the males and females in this
regard. Brackbill et al. reported that gender could
be a good predictor in the patients undergoing
CABG surgery (15). The majority of the patients
who have MS will eventually need to undergo the
CABG procedure. Many of the patients with DM,
HLP, chronic hypertension, and overweight can
be classified in MS category (3, 18). This
subgroup of patients are at a greater risk of the
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CABG complications and mortality (19, 20).

Uncontrolled or poorly controlled diabetes is
a well-known risk factor for superficial or deep
sternal wound infection and dehiscence (19). The
role of DM was estimated in a large study that
was performed in numerous referral hospitals. In
the mentioned study, it was reported that 30-day
mortalities after CABG procedure in the patients
with and without DM were 3.7% and 2.7%,
respectively (20). The patients with body mass
index of = 30 kg/m2 (i.e., obese status) are a
challenge for the cardiac surgeons and have more
chance for postoperative complications such as
wound infection, prolonged intubation, and
myocardial infarction (21, 22).

On the other hand, according to several
studies, the patients with low body mass index
have reported to have a higher risk of
postoperative morbidity and mortality, compared
to their obese or normal-weight counterparts
(23, 24). Moreover, in another study conducted
on 10,268 patients undergoing isolated CABG,
overweight was reported as an unimportant risk
factor for early and hospital mortality after CABG
procedure (19).

The findings reported by different studies
investigating the effects of MS on perioperative
outcomes after CABG procedure are contra-
dictory. While some studies have reported MS as
an independent and powerful risk factor for
mortality after CABG surgery, others have
indicated no significant effect of MS on operative
mortality (25). Ardeshiri et al. (26) demonstrated
that the perioperative morbidity rate was higher
in the patients with MS undergoing CABG surgery
than those without MS. In the mentioned study,
the most common complications were reported
to be bleeding, atelectasia, dysrhythmia, and
myocardial infarction.

The meta-analysis of 18 trials with 18,457
CAD patients yielded the increased risk of
morbidity and mortality after revascularization
(25). On the other hand, in two studies conducted
by Pimenta et al. (26) and Ozyazicioglu et al. (26),
no difference was reported between the two
groups regarding the increased morbidity and
mortality after CABG surgery.

Likewise, in our study, there was no
difference between the two groups in terms of
the CABG mortality; however, the patients with
MS had a significantly longer intubation
(P=0.007). Furthermore, in the present study, the
amount of bleeding in the first 24 h after CABG
surgery was not statistically different between
the patients with and without MS.

In a recent study investigating the
hemorrhage after CABG requiring reexploration,
it was reported that the need to reoperation in
no-obese patients was significantly lower than
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that in the obese patients (19). In another study
conducted in Japan in 2009, it was shown that the
patients with MS had an important risk factor for
postoperative morbidity after CABG. These
patients had odds ratios of 2.47 and 3.81 for
postoperative CVA and postoperative renal
failure, respectively (20, 21).

Conclusion
Metabolic Syndrome was not associated

with increased mortality and morbidity
compare to patients without Metabolic
Syndrome.
Acknowledgments

Non

Conflict of Interest
The authors declare no conflict of interest.

References

1. Bruce KD, Byrne CD. The metabolic syndrome:
common origins of a multifactorial disorder.
Postgrad Med ]. 2009; 85:614-21.

2. Santos AC, Lopes C, Guimaraes ]T, Barros H. Central
obesity as a major determinant of increased high-
sensitivity ~C-reactive protein in metabolic
syndrome. Int ] Obes. 2005; 29:1452-6.

3. Swart M], De Jager WH, Kemp JT, Nel PJ, Van Staden
SL, Joubert G. The effect of the metabolic syndrome
on the risk and outcome of coronary artery bypass
graft surgery. Cardiovasc ] Afr. 2012; 23:400-4.

4. Lorenzo C, Williams K, Hunt K], Haffner SM. The
national cholesterol education program-adult
treatment panel II], international diabetes federation,
and world health organization definitions of the
metabolic syndrome as predictors of incident
cardiovascular disease and diabetes. Diabetes Care.
2007; 30:8-13.

5. Alberti KG, Zimmet P, Shaw J; IDF Epidemiology
Task Force Consensus Group. The metabolic
syndrome--a new worldwide definition. Lancet.
2005; 366:1059-62.

6. Zimmet P, Alberti G, Shaw J. A new IDF worldwide
definition of the metabolic syndrome: the rationale
and the results. Diabetes Voice. 2005; 50:31.

7. Thomas GN, Ho SY, Janus ED, Lam KS, Hedley A],
Lam TH, et al. The US national cholesterol
education programme adult treatment panel III
(NCEP ATP III) prevalence of the metabolic
syndrome in a Chinese population. Diabetes Res
Clin Pract. 2005; 67:251-7.

8. Sirdah MM, Abu Ghali AS, Al Laham NA. The
reliability of the National Cholesterol Education
Program's Adult Treatment Panel III (NCEP/ATP
[11) and the International Diabetes Federation (IDF)
definitions in diagnosing metabolic syndrome
(MetS) among Gaz Strip Palestinians. Diabetes
Metab Syndr. 2012; 6:4-8.

9. Hassanin N, Gharib S, El Ramly MZ, Meged MA,
Makram A. Metabolic syndrome and coronary artery
disease in young Egyptians presenting with acute
coronary syndrome. Kasr Al Ainy Med J. 2015; 21:27.

190

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Ranjith N, Pegoraro R, Naidoo DP, Esterhuizen TM.
Metabolic syndrome in young Asian Indian patients
with myocardial infarction. Cardiovasc ] Afr. 2007;
18:228-33.

Franco OH, Massaro ]M, Civil ], Cobain MR, O'Malley
B, D'Agostino RB Sr. Trajectories of entering the
metabolic syndrome: the framingham heart study.
Circulation. 2009; 120:1943-50.

Malik S, Wong ND, Franklin SS, Kamath TV, Gilbert ],
Pio JR, et al. Impact of the metabolic syndrome on
mortality from coronary heart disease, cardiovascular
disease, and all causes in United States adults.
Circulation. 2004; 110:1245-50.

Shroyer AL, Coombs LP, Peterson ED, Eiken MC,
DeLong ER, Chen A, et al. The society of thoracic
surgeons: 30-day operative mortality and morbidity
risk models. Ann Thorac Surg. 2003; 75:1856-64.
Echahidi N, Pibarot P, Després JP, Daigle ]M, Mohty
D, Voisine P, et al. Metabolic syndrome increases
operative mortality in patients undergoing
coronary artery bypass grafting surgery. ] Am Coll
Cardiol. 2007; 50:843-51.

Brackbill ML, Sytsma CS, Sykes K. Perioperative
outcomes of coronary artery bypass grafting:
effects of metabolic syndrome and patient’s sex.
Am ] Crit Care. 2009; 18(5):468-73.

Sawant A, Mankeshwar R, Shah S, Raghavan R,
Dhongde G, Raje H, et al. Prevalence of metabolic
syndrome in urban India. Cholesterol. 2011;
2011:920983.

Chow CK, Naidu S, Raju K, Raju R, Joshi R, Sullivan
D, et al. Significant lipid, adiposity and metabolic
abnormalities amongst 4535 Indians from a
developing region of rural Andhra Pradesh.
Atherosclerosis. 2008; 196:943-52.

Simmons RK, Alberti KG, Gale EA, Colagiuri S,
Tuomilehto ], Qiao Q, et al. The metabolic
syndrome: useful concept or clinical tool? Report
of a WHO Expert Consultation. Diabetologia.
2010; 53:600-5.

van Straten AH, Bramer S, Soliman Hamad MA, van
Zundert AA, Martens EJ, Schonberger JP, et al. Effect
of body mass index on early and late mortality after
coronary artery bypass grafting. Ann Thorac Surg.
2010; 89:30-7.

Jones RH, Hannan EL, Hammermeister KE, DeLong
ER, O'Connor GT, Luepker RV, et al. Identification of
preoperative variables needed for risk adjustment
of short-term mortality after coronary artery
bypass graft surgery. The working group panel on
the cooperative CABG database project. ] Am Coll
Cardiol. 1996; 28:1478-87.

Birkmeyer NJ, Charlesworth DC, Hernandez F,
Leavitt BJ, Marrin CA, Morton JR, et al. Obesity and
risk of adverse outcomes associated with coronary
artery bypass surgery. Northern New England
Cardiovascular Disease Study Group. Circulation.
1998; 97:1689-94.

Koochemeshki V, Amestejani M, Salmanzadeh HR,
Ardabili SS. The effect of obesity on mortality and
morbidity after isolated coronary artery bypass
grafting surgery. Hypertension. 2012; 37:46-50.
Reeves BC, Ascione R, Chamberlain MH, Angelini
GD. Effect of body mass index on early outcomes in
patients undergoing coronary artery bypass
surgery. ] Am Coll Cardiol. 2003; 42:668-76.

J Cardiothorac Med. 2017, 5(3): 187-191.


https://www.ncbi.nlm.nih.gov/pubmed/?term=IDF%20Epidemiology%20Task%20Force%20Consensus%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=IDF%20Epidemiology%20Task%20Force%20Consensus%20Group%5BCorporate%20Author%5D

On-pump Coronary Artery Bypass Grafting in Patients with Metabolic Syndrome J TI\'I Hoseinikhah H et al.

24. Oreopoulos A, Padwal R, Norris CM, Mullen ]C, meta- analysis of eighteen cohorts with 18457
Pretorius V, Kalantar-Zadeh K. Effect of obesity on patients. Metabolism. 2015; 64:1224-34.
short- and long-term mortality postcoronary 26. Ardeshiri M, Faritus Z, Ojaghi-Haghighi Z,
revascularization: a meta-analysis. Obesity. 2008; Bakhshandeh H, Kargar F, Aghili R. Impact of
16:442-50. metabolic syndrome on mortality and morbidity
25. Tie HT, Shi R, Li ZH, Zhang M, Zhang C, Wu QC. Risk after coronary artery bypass grafting surgery. Res
of major adverse cardiovascular events in patients Cardiovasc Med. 2014; 3:e20270.

with metabolic syndrome after revascularization: a

J Cardiothorac Med. 2017; 5(3): 187-191. 191



	Hamid Hoseinikhah1, Negar Morovatdar2, Atefeh Ghorbanzadeh3, Mohamadreza Akbari3, Gholamreza Safarpour4, Morteza Mirshahpanah5, Aliasghar Moeinipour1* 
	1 Cardiac Surgeon, Department of Cardiac Surgery, Atherosclerosis Prevention Research Center ,Faculty of Medical Science, Mashhad University of Medical Sciences, Mashhad, Iran 
	2 Specialist in Community Medicine, Imam Reza Clinical Research Units, Mashhad University of Medical Sciences, Mashhad, Iran 
	3 Medical Student, Student Research Committee, Mashhad University of Medical Sciences, Mashhad, Iran 
	4 Cardiac Surgeon, Department of Cardiac Surgery, Faculty of Medical Science. Hamadan University of Medical Sciences, Mashhad, Iran 
	5 Veterinary Student. Mashhad Ferdowsi Science University, Mashhad, Iran  



