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Metabolic Syndrome in Patients undergoing Coronary Artery Bypass
Graft: Prevalence and a Marker of Morbidity/Mortality during
Hospitalization and 30 days after Hospital Discharge
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Summary

Objectives: To compare the morbidity and mortality of patients with and without metabolic syndrome (MS) (according
to the First Brazilian Guidelines for Diagnosis and Treatment of MS) undergoing coronary artery bypass graft (CABG)
during hospitalization and after 30 days.

Methods: A total of 107 patients who underwent CABG with no associated procedures were assessed between August
and October 2005; 74 (69.2%) of them had MS. Criteria of in-hospital outcome were: acute atrial fibrillation (AF),
prolonged mechanical ventilation (MV), need for transfusion of blood products, number of hours spent in the ICU,
length of hospital stay (days), respiratory and surgical wound infection, and death. For 30 days, the combination of
events such as the need for readmission to hospital, surgical wound infection and death was assessed.

Results: The mean age was 60.6+9.7 years, and the group with MS presented a higher body mass index and body
surface, and a higher prevalence of diabetes. No statistically significant difference was observed in the occurrence of
in-hospital events such as AF (15.2% vs 16.2%), MV (3.0% vs 2.7%), number of units of blood products used (3.2+2.7 vs
2.6%2.9), length of ICU stay (53.7£27.3 vs 58.9%+56.5), length of hospital stay (9.2+8.7 x 8.5%8.5), respiratory infection
(6.1% vs 2.7%), surgical wound infection (3.0% vs 5.4%), and mortality rate (3.0% vs 0.0%). The occurrence of combined
events in 30 days was similar in both groups (12.2% vs 20.3%, p = NS).

Conclusion: Patients with MS did not have increased morbidity and mortality when undergoing CABG, however they had

a higher trend of occurrence of surgical wound infection.
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Introduction

The metabolic syndrome (MS) is an association of
cardiovascular risk factors that is closely related to increase of
insulin resistance. Its prevalence varies according to the criteria
used and to the population studied, ranging between 10.7%
in Korean' women and 84% in men with diabetes mellitus in
Finland and Sweden?.

Patients with MS have a four-fold increase in the risk of
death due to coronary artery disease and up to a three-fold
increase in the risk of all-cause mortality*#. These individuals
present a higher risk of coronary® events and also a worse
post-event outcome, such as larger extension of the area
affected by an acute myocardial infarction (MI)® and frequent
left ventricular dysfunction”.

However, the prevalence of individuals with MS among
those patients undergoing coronary artery bypass graft (CABC)
and its impact on the perioperative and late postoperative
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clinical course are still unknown. The purpose of this study
was to evaluate the prevalence of MS in patients who had
undergone coronary artery bypass graft, as well as its role
as a prognostic marker of adverse events in the immediate
postoperative period and 30 days later.

Methods

We prospectively evaluated 107 patients who underwent
CABG between August and October 2005. Patients were
considered to be affected by MS according to the | Brazilian
Guidelines for Diagnosis and Treatment of Metabolic
Syndrome? if they had at least three of the following findings:
blood pressure >130/85mmHg or use of antihypertensive
medications; fasting glucose levels >110mg/dl or previous
diagnosis of diabetes mellitus; triglycerides >150mg/dl
or treatment with lipid lowering drugs; HDL cholesterol
<40mg/dl in men or <50mg/dl in women and abdominal
circumference >102cm in men or >88cm in women.
Abdominal circumference was measured horizontally in the
midline between the iliac crest and the lower margin of the
costal arch at the end of expiration.

We evaluated demographic data such as age, weight, height
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and sex, body mass index (BMI), body surface (BS), renal
function and history of smoking and previous acute myocardial
infarction. BS was obtained through Dubois’ equation [BS =
(weight0.425 x height0.725) x 0.007184] - weight in kilograms
and height in centimeters. BMI was obtained by dividing
weight (in kilograms) by the square of the height (in meters).
Renal function was expressed as creatinine clearance and
it was calculated by the Cockcroft & Gault™ formula, using
preoperative serum creatinine. A patient who smoked at least
one cigarette per day in the last year was considered a smoker.
The history of acute myocardial infarction was collected in
medical records.

The variables that could interfere in the postoperative
course, such as perfusion time, anoxia time and left ventricular
function were also analyzed. Left ventricular function was
evaluated by contrast ventriculography and it was considered
a severe dysfunction if the ejection fraction was <0.35.

Patients with chronic atrial fibrillation, chronic renal failure
undergoing dialysis and those who had undergone procedures
associated with CABG, such as valve replacement or repair
and resection of left ventricle aneurism were excluded from
the study.

The parameters of intra-hospital progression evaluated
included the occurrence of acute atrial fibrillation, prolonged
mechanical ventilation (>48h), transfusion of blood products
(in units), parenteral use of vasoactive drugs, surgical
reintervention, time spent at the intensive care unit (hours),
length of hospital stay (days), respiratory infection, infection
of surgical wound (sternum or lower limbs), stroke and death.
The 30-day follow-up period included the evaluation of the
following isolated events, as well as their combination: re-
admission to hospital, infection of surgical wound and death.
The indication for the use of vasoactive drugs was a systolic
blood pressure lower than 90mmHg and refractory to volume
replacement. The use of blood products was indicated in the
presence of serum hemoglobin levels lower than T0mg/dl or
a coagulation disorder with active bleeding. The diagnoses
of respiratory infection and surgical wound infection were
considered in face of the need of antibiotic therapy at the
discretion of the assisting physician.

The statistical analysis was carried out in two stages; the first
one included the univariate analysis to test the relationship
between each of the possible factors of worst postoperative
progression. A significance of 0.10 was used in the univariate
analysis to select which variables would be considered for the
models of logistic regression, and the tests used were Fisher’s
exact test, chi square, Student’s t test and Mann-Whitney. The
second stage consisted of carrying out the logistic regression
for the selected variables.

Results

The mean age of 107 patients was 60.6+9.7 years, with 81
(75.7%) males. The prevalence of MS was 69.2% in the general
population, and it was higher among women (80.8%) than men
(65.4%). Demographic and surgical data are displayed in Table
1, where we can observe that individuals with MS presented
higher BMI, larger body surface and a higher prevalence of
diabetes mellitus. Renal function estimated by creatinine

clearance was more preserved in patients with MS.

Factors related to the surgical procedure, such as anoxia
time and perfusion time were similar in the two groups. The
presence of severe ventricular dysfunction, which is associated
with worse perioperative progression, also did not present
any difference.

Clinical progressions during hospitalization and during the
30-day follow-up in the two groups are displayed in tables
2 and 3. Events such as atrial fibrillation and surgical wound
infection, as well as the length of stay in the intensive care unit
were more pronounced in patients with MS, although there
was no statistical significance. The need of transfusion of blood
products, prolonged mechanical ventilation, use of vasoactive
drugs, respiratory infection, length of hospital stay, surgical
re-intervention e death were similar in the groups. There was
only one death among patients without MS.

Patients with MS presented higher need of re-hospitalization
and higher incidence of surgical wound infection during the
30-day follow-up after CABG, although these findings were
not statistically significant. There were no cases of stroke and
death in the two groups and the incidence of combined events
was higher in patients with MS (not statistically significant).

MS was not an independent factor for any of the progression
criteria in the multivariate analysis.

Discussion

This is the first study reporting the prevalence of MS in
patients undergoing CABG. Similarly, some studies evaluated
the prevalence of MS in patients with acute coronary
syndrome. The prevalence of MS was 46% in 633 patients
diagnosed with acute myocardial infarction admitted to
hospitals in France’. Clavijo et al reported 55.7% patients
with MS among individuals with acute myocardial infarction
who underwent primary angioplasty excluding the patients
with diabetes mellitus®. In both studies there was a higher
prevalence of MS among women - the same as in the
current study. However, the prevalence of MS in the general
population studied was higher in our study (69.2%). This
difference observed in our population can be explained by
the high incidence of diabetic patients who present coronary
lesions in multiple arteries more frequently'.

Mild to moderate renal failure is a risk factor for worse
postoperative progression in patients undergoing CABG'"
and after acute myocardial infarction. Although some of the
components of MS are risk factors for the decrease in renal
function, these patients presented higher rates of glomerular
filtration. This finding can be explained by the younger age
of the population with MS, since this factor interferes in the
calculation of the creatinine clearance. Another possible
explanation is that the patients with diabetes mellitus were
in the initial stages of diabetic nephropathy, which promotes
increased glomerular filtration.

Several studies discussed the association between
postoperative clinical course and obesity according to BMI,
but the findings were conflicting. Elahi et al'* evaluated the
occurrence of hospital events in 3,002 patients undergoing
CABG. The risk of complications such as stroke, atrial
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Table 1 - Demographic characteristics, past medical history and variables related to surgery

without MS (n = 33) with MS (n = 74) p
Men/women 28/5 53/21 NS
Age (years) 62.8£10.23 59.7+£9.3 NS
BMI (kg/m?) 24.6+3.1 28.9+4.2 <0.0001
Body surface (m?) 1.7+0.1 1.8+0.2 0.001
Creatinine clearance (ml/min) 64.2+20.2 81.8+28.8 <0.0001
Preoperative hemoglobin (g/dl) 14117 14.3x1.6 NS
Hypertension (%) 75.8 90.5 NS
Diabetes mellitus (%) 6.1 52.1 <0.0001
Dyslipidemia (%) 45.5 60.8 NS
Smoking (%) 27.3 17.6 NS
Previous Ml (%) 48.5 41.9 NS
Severe LV dysfunction (%) 6.1 12.2 NS
Time of anoxia (min) 55.8+17.4 54.3%£17.7 NS
Time of perfusion (min) 76.5x24.3 78.4%25.4 NS
MI - myocardial infarction, BMI - body mass index; LV - left ventricle.
Table 2 - Events in the hospitalization phase
without MS with MS p
Transfusion of blood products (units) 3.2+2.7 2.6+2.9 NS
Prolonged mechanical ventilation (%) 3.0 2.7 NS
Use of vasoactive medications (%) 39.4 32.4 NS
Atrial fibrillation (%) 15.2 16.2 NS
Respiratory infection (%) 6.1 2.7 NS
Surgical wound infection (%) 3.0 5.4 NS
Length of stay at ICU (hours) 53.7%27.3 58.9£56.5 NS
Length of hospital stay (days) 9.2+8.7 8.5+8.5 NS
Surgical re-intervention (%) 6.1 2.7 NS
Death (%) 3.0 0 NS
ICO - intensive care unity.
Table 3 - Events in the postoperative 30-day follow-up
without MS (%) with MS (%) p

Re-hospitalization 6.1 10.8 NS
Surgical wound infection 6.1 9.5 NS
Death 0 0 NS
Combined events 12.2 20.3 NS

MS - metabolic syndrome.

arrhythmia, renal insufficiency, surgical wound infections in
the chest and lower limbs, prolonged mechanical ventilation
and hospitalization longer than seven days was higher in
patients with BMI >40kg/m?. The increase in complication
rates raised the cost in the amount of £1750 compared with
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the patients with BMI <30 kg/m?, although there were no
deaths in this group of patients. Some authors used obesity
as a risk factor and their findings were similar to those in this
study. Thus, Moulton et al. concluded that obesity is not a risk
factor for adverse events after cardiac surgery, except for the
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increased number of superficial surgical wound infections and
the higher incidence of atrial arrhythmias'*. Likewise, Brandt
et al'®, when analyzing 500 patients with obesity defined as
BMI >30kg/m?, did not find increased morbidity/mortality
after CABG in obese patients during hospitalization when
compared with non-obese patients, although there was a
trend to a higher incidence of surgical wound infections in
the chest and lower limbs in obese individuals.

Other studies showed that obesity was a protective factor for
CABG. Overweight (BMI between 25 and 30 kg/m?) and obese
patients (BMI >30 kg/m?) who participated in the ARTS study
and underwent CABG, during the mean follow-up of three years,
presented a lower need of a new revascularization procedure
and lower incidence of major cardiac or cerebrovascular events
(death, stroke, transient ischemic attack, sustained neurological
deficit and nonfatal acute myocardial infarction) when compared
with non-obese patients (BMI <25kg/m?)"".

The analysis of studies involving obesity as a risk factor is
due to the inexistence of studies about MS. However, this
comparison can be performed since obesity is a risk factor
for many of the components of MS, and also because it is a
state of relative insulin resistance. The conflicting findings
are partly due to disagreement between the criteria adopted,
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