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Abstract

Background: Coronary artery disease is the leading cause of death worldwide, with age being an independent risk
factor for mortality in patients submitted to surgical revascularization.

Objective: To evaluate the mortality risk predictors in patients older than 70 years submitted to myocardial
revascularization.

Methods: This is a retrospective cohort study of a cardiac surgery database. Logistic regression was used to assess
independent death predictors.

Results: A total of 372 patients submitted to surgical revascularization from 2004 to 2012 were assessed. The main
cardiovascular risk factor was hypertension, followed by diabetes mellitus. Mortality at 30 days was 19.35%. The
presence of peripheral vascular disease (OR: 2,47), emergency surgery (OR: 4,86) and combined valve procedure
(OR: 3,86) were independent predictors of death.

Conclusion: The surgical procedure in elderly patients showed a higher mortality than in the general population.
Peripheral vascular disease, emergency surgery and combined valve procedures increased the risk of death in these
patients. (International Journal of Cardiovascular Sciences. 2018;31(3)258-263)
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Introduction in systolic blood pressure, reduction of aerobic capacity
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and of reflex responses of the autonomic nervous system.

Cardiovascular disease is currently one of the The aging process alone increases the patient’s

main causes of hospitalization in Brazil in the general
population, being the main cause of hospitalization in
elderly patients.!

With the advent of new technologies for the treatment
of cardiovascular disease, the survival of the patient
with heart disease increases and, with aging, other
comorbidities, such as hypertension, diabetes, kidney
failure and cognitive dysfunction appear.>?

With the aging process, the cardiovascular system itself
shows physiological changes, such as progressive increase

cardiovascular risk, either by the Framingham and
SCORE risk score evaluation, which are used in
asymptomatic patients, or by assessing the prevalence
of coronary heart disease using the Diamond score.>*

In patients with coronary disease, age is an important
predisposing risk factor for future events, both in acute
coronary disease scores, such as GRACE, as well as in
preoperative risk assessment, such as the EuroSCORE.”#

There are still doubts related to the predictive factors of
surgical death, defined as death occurring within 30 days
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of the surgical procedure, in the Brazilian population of
patients aged 70 years or older.

The aim of our study was to evaluate the
epidemiological characteristics of patients undergoing
coronary artery bypass grafting at a specialized
hospital of the Brazilian Unified Health System
(Sistema Unico de Saiide - SUS), and to analyze the risk
predictors of surgical death and complications inherent
to the procedure.

Methods

Retrospective cohort of the cardiac surgery database of
Instituto Nacional de Cardiologia, in Rio de Janeiro (R]),
of patients operated from December 2004 to March 2012.

This database included demographic, clinical,
laboratory, echocardiographic and angiographic
variables of the preoperative, intraoperative and
immediate postoperative periods at the Intensive Care
Unit (ICU) and the late postoperative period at the
infirmary, totaling 327 variables, in addition to vital
status at 30 days. In the present study, we assessed the
demographic, clinical, laboratory, echocardiographic and
angiographic data of the patient’s preoperative period
and the need for combined valve surgery, considering the
type of evolution (discharge vs. death within 30 days of
the procedure). Angina pectoris was classified according
to the Canadian Class Society (CCS) criteria.’

The institutional Research Ethics Committee
authorized the performance of this study, approval
number 0117/110906.

Statistical analysis

Statistical analysis was performed by recording the
frequencies, the means and their respective standard
deviations, or the median and quartiles, when appropriate.
Student’s t test was used to compare the outcome groups,
when the variables showed a normal distribution, or
Mann-Whitney U test, when normality was not observed.
For dichotomous variables, chi-squared or Fisher’s exact
test were applied, as appropriate. To study the association
between the independent variables and the outcome,
two-phase multivariate logistic regression was used
and the variables that had p <0.20 in the first stage were
included in the final stage. The StataCorp 14 program
(by StataCorp LP) was used. It was considered an alpha
value of 0.05. All tests were two-tailed.

Results

The epidemiological characteristics are shown in table
1. There were 372 patients, most of them males, with a
median age of 74.26 years and a mean body mass index
of 26.2 kg/m? Regarding the risk factors, the patients
had systemic arterial hypertension (93.2%), diabetes
(29.0%) and were current smokers (4.3%). Even with a
mean creatinine level within the normal range, patients
had decreased creatinine clearance. The mortality rate of
the study population was 19.35% (72 patients) at 30 days.

Table 1 - Demographic and clinical characteristics of
the study population

Characteristic

Age, years (median and interquartile range) 74.26 (71.77-77.08)

Men 67.2
Body mass index 262+4.1
Systemic arterial hypertension 93.2
Diabetes Mellitus 29.0
Smoking 4.3
Previous acute myocardial infarction 19.4
Previous stroke 5.3

Creatinine clearance 51.77 (42.38-61.86)

Creatinine 1.1 (1.0-1.38)
Previous coronary artery bypass grafting 21
Previous percutaneous coronary 9.1
angioplasty

Angina 80.9
Unstable angina 27.6
Stable angina 724
Left main coronary artery lesion 41.9
Proximal anterior descending artery lesion 62.0
Trivascular 75.0

Ejection fraction 62.0 (49.0-69.0)
NYHA functional class III or IV 9.2

Death at 30 days 19.3

Results expressed in median (interquartile range), percentage or mean
+ median. NYHA: New York Heart Association.
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In the univariate analysis (Tables 2 and 3), the following
were markers of surgical death: emergency surgery,
combined valvular surgery, previous surgery, peripheral
vascular disease, NYHA functional class III/IV, increased
left atrial diameter, lower preoperative statin use,
increased need for preoperative nitrate use, moderate/
severe aortic regurgitation, moderate/severe aortic
stenosis, and moderate/severe tricuspid regurgitation.

The multivariate analysis was performed in two
stages and, in the final stage, the presence of peripheral
vascular disease, the need for emergency surgery and the
combined procedure with valve replacement were found
to be independent predictors of death (Tables 4 and 5).

Discussion

The objective of coronary artery bypass grafting is
to correct myocardial ischemia resulting from coronary
artery obstruction, aiming at relieving symptoms,
improving quality of life and allowing the patient to
return to work, as well as increasing life expectancy.’

Itis a revascularization method with higher percentage
of complete revascularization and reduction of anginal
episodes. In contrast, there is a longer hospital length
of stay and a higher incidence of complications during
surgical hospitalization, which makes this surgery a second
alternative for patients requiring revascularization.’

The epidemiological characteristics of patients
submitted to coronary artery bypass grafting show that
most patients are males, with a mean age of 60 years,
arterial hypertension as the most prevalent risk factor
and preserved left ventricular function.!®!!

However, elderly patients have a greater number
of comorbidities, when compared to younger patients.
In addition to these comorbidities, the elderly’s

Table 2 - Univariate analysis of surgical mortality

by the presence of categorical variables potentially

predictive of surgical death

Variabl Death Survivor i
ariable ©6) ©6) p-value
Combined surgery 40.00 15.82 < 0.001
NYHA Functional class
38.24 17.26 0.003
IlorIV
Emergency surgery 4091 18.00 0.004
Use of statins in the
. . 16.84 30.43 0.017
preoperative period
Peripheral vascular
. 30.16 17.12 0.018
disease
Previous surgery 31.37 17.35 0.019
Moderate/severe
R K L 60.00 18.44 0.019
tricuspid regurgitation
Moderate/severe aortic
e 38.89 18.07 0.029
regurgitation
Moderate/severe mitral
L 34.78 17.93 0.040
regurgitation
Moderate/severe aortic
. 32.81 16.03 0.002
stenosis
Nitrates in the
. X 33.33 17.99 0.051
preoperative period
Beta-blocker in the
. K 32.81 28.57 0.056
preoperative period
Male gender 17.60 22.95 0.220
Diabetes 15.74 20.91 0.253
Left main coronary
18.59 19.52 0.822

artery lesion

NYHA: New York Heart Association.

Table 3 - Univariate analysis of surgical mortality by the presence of continuous variables potentially predictive of

surgical death

Variable Survivor Death p-value
Left atrial dimension, cm 3.91 (3.84-3.98) 4.13 (3.94-4.32) 0.0129
Body mass index, kg/m? 26.11 (25.72-26.50) 26.80 (25.36-28.24) 0.3162
Age, years 74.15 (71.73-7.08) 74.81 (72.16-77.23) 0.3505
Left ventricular ejection fraction, % 58.77 (57.12-60.43) 55.76 (51.62-59.90) 0.7250
Pulmonary artery systolic pressure, mmHg 35.50 (32.11-38.89) 39.83 (33.97-45.68) 09114




International Journal of Cardiovascular Sciences. 2018;31(3)258-263

Original Article

Kaufman et al.

Mortality in Elderly Individuals Submitted to Coronary Artery Bypass Grafting

Table 4 - Multivariate analysis of surgical death predictors in the initial stage

Factor Odds ratio Standard error 95%CI p-value
Emergency surgery 4.4952 2.5857 1.4559-13.879 0.009
Peripheral vascular disease 2.5038 0.9111 1.2271-5.1091 0.012
Left atrial dimension 1.4488 0.3623 0.8874-2.3655 0.138
Combined surgery 2.1760 1.2039 0.7357-6.4358 0.160
Previous surgery 1.6740 0.6984 0.7390-3.7925 0.217
Moderate/severe tricuspid regurgitation 3.1501 3.1348 0.4479-22.152 0.249
Beta-blocker in the preoperative period 0.6536 0.2706 0.2903-1.4715 0.304
Moderate/severe aortic stenosis 1.4779 0.7335 0.5587-3.9096 0.431
Statins in the preoperative period 0.8023 0.3059 0.3800-1.6941 0.564
NYHA III-IV 1.3249 0.6894 0.4777-3.6742 0.589
Nitrates in the preoperative period 1.2760 0.8513 0.3451-4.7179 0.715
Moderate/severe aortic regurgitation 0.9405 0.5882 0.2761-3.2041 0.922

95% CI: 95% confidence interval; NYHA: New York Heart Association.

Table 5 - Multivariate analysis of the factors predicting surgical death in the final stage

Factor Odds ratio Standard error 95%CI p-value
Combined surgery 3.8651 1.2871 2.0123-7.4236 < 0.001
Emergency surgery 4.8608 2.3881 1.8558-12.732 0.001
Peripheral vascular disease 2.4773 0.8218 1.2931-4.7463 0.006

95% CI: 95% confidence interval.

circulatory system has alterations caused by the aging
process, such as increased arterial stiffness, diastolic
function worsening and greater extent of coronary
artery disease.'*!

Compared to younger patients, elderly ones have
higher mortality in relation to revascularization — be it
surgical or percutaneous. However, in comparison with
percutaneous revascularization, the long-term benefits of
undergoing surgery are better for the elderly, especially
in relation to greater symptomatic relief and the less need
for new revascularizations.'

Several studies have shown that age leads to an
increased risk of death. Santos et al. observed that
patients over 65 years of age have a 2.3-fold higher risk
of death than younger patients; Rocha et al. compared

patients older and younger than 70 years, and found
a mortality rate of 8.9% in the older patients and 3.6%
in the younger patients — this cohort did not involve
patients submitted to the combined surgery, which is an
important predictor of mortality.'%"”

Contrarily, Aikawa did not identify an impact on the
mortality in older patients (> 65 years) (5.8% vs. 2.0%), but
identified a higher rate of postoperative complications
in the elderly, when compared to the younger patients
(30% vs. 14%).4

We already have reports of surgical series involving
octogenarians submitted to isolated myocardial
revascularization procedures, showing that these patients
have a higher risk of developing in-hospital death;
however, when compared with patients who undergo
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elective surgery or those with fewer comorbidities, the
risk is similar to that of younger patients.’*

The mortality among older patients was much
higher than that assessed in the general population,
according to a previous study performed by our
group. The assessment of all patients showed an index
of 10.3%, compared to 22.3% in the current cohort.
However, when we compare it with some cohorts of
patients over 70 years of age, one observes very similar
mortality rates.!%2

Regarding the predictors of mortality, it is known
that emergency surgery in the elderly has a negative
impact on prognosis in the postoperative evolution of
patients, with a risk of death up to 55-fold higher in
some series.”!

The presence of peripheral atherosclerotic disease
is closely related to age and the highest number of
risk factors for coronary disease. Associated with this,
there have been reports that graft quality is worse in
these patients. The PREVENT IV study demonstrated
that patients with peripheral vascular disease have
a 3.3-fold increased risk of death, infarction or new
revascularization in 5 years, but without an impact in
the first 30 days after surgery. This fact is supported
by two other studies that demonstrated that the impact
of peripheral vascular disease lies in the long term.
However, none of these studies have studied only the
elderly population, a fact that may explain why the
combination of advanced age with peripheral vascular
disease shows a worse prognosis than isolated peripheral
vascular disease in the postoperative period of coronary
artery bypass grafting 2>

When making comparisons with other populations,
one needs to keep in mind some peculiarities of the
assessed patients. Our patients were from the Brazilian
Unified Heath System (SUS), which, for the most part,
have a more unfavorable socioeconomic condition than
those from the private health care network and from
other countries, in addition to having less access to
specialized care.”
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