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Abstract

Background: The applicability of international risk scores in heart surgery (HS) is not well defined in centers outside of
North America and Europe.

Objective: To evaluate the capacity of the Parsonnet Bernstein 2000 (BP) and EuroSCORE (ES) in predicting in-hospital
mortality (IHM) in patients undergoing HS at a reference hospital in Brazil and to identify risk predictors (RP).

Methods: Retrospective cohort study of 1,065 patients, with 60.3% patients underwent coronary artery bypass grafting
(CABG), 32.7%, valve surgery and 7.0%, CABG combined with valve surgery. Additive and logistic scores models, the
area under the ROC (Receiver Operating Characteristic) curve (AUC) and the standardized mortality ratio (SMR) were
calculated. Multivariate logistic regression was performed to identify the RP.

Results: Overall mortality was 7.8%. The baseline characteristics of the patients were significantly different in relation
to BP and ES. AUCs of the logistic and additive BP were 0.72 (95% Cl, from 0.66 to 0.78 p = 0.74), and of ES they were
0.73 (95% CI; 0.67 to 0.79 p = 0.80). The calculation of the SMR in BP was 1.59 (95% CI; 1.27 to 1.99) and in ES, 1.43
(95% ClI; 1.14 to 1.79). Seven RP of IHM were identified: age, serum creatinine > 2.26 mg/dL, active endocarditis,
systolic pulmonary arterial pressure > 60 mmHg, one or more previous HS, CABG combined with valve surgery and
diabetes mellitus.

Conclusion: Local scores, based on the real situation of local populations, must be developed for better assessment of
risk in cardiac surgery. (Arq Bras Cardiol. 2014; 102(6):539-548)
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Introduction

Currently, there are more than 20 models of risk scores in
cardiac surgery'. Among the best known are the Parsonnet
score, STS risk score, Higgins score, Northern New England score

The EuroSCORE (European System for Cardiac Operative
Risk Evaluation) is currently one of the most commonly used
scores. It was developed from data on 19,030 patients in
Europe, in 1995, In 2011, the EuroSCORE was revised

(NNE score), Ambler score, Bernstein-Parsonnet 2000 score and
EuroSCORE. The Bernstein Parsonnet 2000 (BP) and EuroSCORE
(ES) are differentiated, as they can be used for bypass surgery, valve
surgery, or both, plus the capacity to be applied at the bedside.
The Parsonnet score was developed in 1989 and is notable for
having been a pioneer in systematic risk stratification in cardiac
surgery and applicable to different populations'. The Bernstein
Parsonnet 2000 corresponds to the revised and simplified
Parsonnet score, based on a database of 10,703 patients in New
Jersey, in the United States, between 1994 and 19952,
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based on data from approximately 32,000 patients and
called EuroSCORE II. Although it was already possible to use
it through its official website (www.euroscore.org), the article
containing its validation was not available at the time of our
article’s review.

Both scores are shown in the additive and logistic models.
The additive model is more easily applicable. However, the
logistic model is more discriminating in high-risk patients®'""2.
One should consider, when evaluating a risk score, its capacity
to accurately estimate the in-hospital mortality, in addition to
the discriminatory power*'314,

In Brazil, data show that postoperative mortality in cardiac
surgery is still high®”. This can be explained in part by the
socioeconomic inequalities of our population® and because the
few tertiary centers performing large volumes of cardiac surgeries
per year are located in the richest regions of the country®®.

Given the different characteristics of the population and the
scarcity of national scores, we aimed to test the applicability of
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BP and ES in patients undergoing cardiac surgery in southern
Brazil and to identify risk factors.

Methods

A retrospective cohort of patients older than 18 years of
age, treated at the Instituto de Cardiologia do Rio Grande do
Sul (IC/FUC) from January 2007 to July 2008, submitted to
coronary artery bypass graft (CABG) surgery, valve surgery or
CABG combined with valve surgery was assessed. Patients with
pathologies of the aorta exclusively, congenital heart disease
and heart transplants were excluded. The sample consisted
of 1,065 patients.

IC/FUC is a reference tertiary care center in cardiology in
southern Brazil, where approximately 2,000 heart surgeries
are performed each year, including congenital heart surgery,
transplants, pacemakers and cardioverter-defibrillator
implants, as well as aortic surgery, among others.

Medical records were reviewed manually by the authors.
Almost all of the variables in the assessed risk scores were in
the charts, which included the standardized preoperative
evaluation form, always filled out by the same medical team.
Data from anesthetic records and information on postoperative
intensive care unit admission were also extracted.

However, information on the specific degree of severity
of chronic obstructive pulmonary disease (COPD) and the
degree of sequelae after a neurological event were rarely
available. The definition of COPD used in the BP score was
the same used in the ES, as there is no available definition
of this variable in the BP. Patients were considered as having
severe COPD only when FEV1 < 50% of the predicted at the
spirometry'®. Neurological dysfunction was considered as any
prior neurological event (cerebrovascular accident [CVA] or
transient ischemic attack [TIA]). Congestive heart failure was
considered present in patients with functional class Il or IV
according to the New York Heart Association (NYHA).

Data were recorded on a specific form and typed in by the
authors in Microsoft Office Excel database.

One hundred and fifty-three patients had no preoperative
assessment of the left ventricular ejection fraction (LVEF) and
22 had no serum creatinine level measurements. The amount
of missing data, which accounted for 14% of the data, was
statistically included using SPSS version 19.0 by multiple
imputation™.

The assessed outcome was in-hospital mortality (IHM),
defined as death from any cause, both during surgery and in
the postoperative period, before discharge.

Statistical Analysis

The difference between proportions of independent
samples was calculated to compare prevalence in the sample
and in the scores’ populations. Pearson’s chi-square test was
used to compare risk factors in relation to clinical outcomes.
Odds ratio (OR) and 95% confidence interval (95%Cl) were
used to calculate the magnitude of the effect. The level of
significance was set at a = 0.05. SPSS software version 19.0
and PEPI 4.0 were used for the statistical analyses.

Multivariate logistic regression models were applied to
the sample to identify independent mortality predictors of
the scores. The variables assessed in two scores that showed
higher prevalence than 2% in the sample were included,
as suggested by Parsonnet et al', such as age, gender, diabetes
mellitus, hypertension, previous heart surgery, more than one
previous heart surgery, aortic valve replacement, mitral valve
replacement, valve surgery combined with CABG, pulmonary
hypertension, active endocarditis, serum creatinine, ejection
fraction, left main coronary lesion, carotid artery disease,
peripheral vascular disease and neurological disease.

The scores were applied to the sample in their additive
and logistic forms, according to the algorithms of the original
articles. In the BP score, the sample was divided into deciles
and mortality was assessed in each decile so it would be
possible to compare it with the ES, as the latter is presented
as risk groups (low, medium and high risk). In the BP, a score
of 0-3 was considered low risk, 3.1 to 17.5, medium risk, and
= 17.5, high risk. In the ES, a score of 0-2 was considered low
risk, 3-5, medium risk, and = 6, high risk.

The score accuracy was assessed using the
Hosmer-Lemeshow test, which compares the observed and
expected mortality rates in same-size deciles. The difference
between observed and expected mortality rates was also
assessed by the standardized mortality ratio (SMR), which is
obtained dividing the observed mortality by the expected one
and confidence intervals, calculated as suggested by Breslow
& Day™. The H-L test is considered the most adequate to
evaluate the differences between the observed and expected
mortalities; however, we also chose to use the SMR, as it is
possible to apply it to risk groups.

The ROC (Receiver Operating Characteristic) curve
evaluated the discriminatory power of the scores and the
areas under the ROC curve (AUC) - C statistics - of both
models; they were compared using STATA 9.2 software in
their additive and logistic forms. The software was also used
for chart preparation.

Ethical Considerations

The study was submitted to the analysis and approval by
the Research Ethics Committee of Instituto de Cardiologia do
RS, according to resolution of the National Health Council.

The researchers undertake to comply with the rules of
Resolution 196/96 of the National Health Council, referenced
in IV.1-g ("the guarantee of confidentiality that guarantees
the privacy of subjects regarding confidential data involved
in the research").

Results

The mean age was 61.4 years (= 11.8 years), 38% were
women, 60.3% of patients underwent CABG, 32.7%, valve
surgery, and 7.0%, CABG combined with valve surgery.

The sample overall mortality rate was 7.8%. Patients
undergoing CABG had a mortality rate of 5.9%. In valve surgery
(aortic and/or mitral and/or tricuspid), mortality was 8.6% and
in CABG associated with valve surgery, 20.0%. Mean mortality
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in the original BP and ES were 5.3% and 4.7%, respectively.
The mean BP score in the sample was 14.69 (minimum zero
and maximum 84.5) and in the ES, 4.52 (minimum zero and
maximum 16).

Baseline characteristics of patients were significantly
different from those of the BP and ES populations (Tables 1,
2 and 3). In relation to BB, our sample had a predominance
of the female gender and higher prevalence of arterial
hypertension, pulmonary hypertension, asthma, morbid
obesity, left main coronary artery lesion and previous heart
surgery. Aortic, mitral and tricuspid valve surgery were also
more frequent. The number of patients with preoperative
intra-aortic balloon was significantly lower in our population.
Regarding the ES, the female gender also predominated in
our sample. We observed a higher prevalence of COPD,
neurological dysfunction, previous heart surgery, unstable
angina and pulmonary hypertension.

AUGs of the additive and logistic BP were 0.72 (95% Cl:
0.66-0.78), and AUCs of additive and logistic ES were 0.73
(95%Cl: 0.67-0.78). There was no statistically significant
difference when comparing the AUCs of additive (p = 0.74) and
logistic (p = 0.80) models of the two risk scores (Figures 1 and 2).

The Hosmer-Lemeshow (HL) test showed poor score
calibration: x2 = 87.61 (8 gl), p < 0.001 in BP and x2 = 24.20
(8 gl), p = 0.01 in the ES. The calculation of the overall SMR

showed that the scores tend to underestimate mortality in
the sample, whereas in the additive and logistic BP SMR was
1.59 (95% CI: 1.27 to 1.99). In the additive and logistic ES,
the SMR was 1.43 (95% ClI: 1.14 to 1.79) - Tables 4 and 5.

In the multivariate logistic regression (Table 6), the following
showed to be independent risk predictors for in-hospital
mortality: diabetes mellitus (OR = 2.28; 95%Cl: 1.34 to
3.88), CABG combined with valve surgery (OR = 2.38; 95%
Cl: 1.18 to 4.80), age between 76 and 79 years (OR = 2.49;
95%Cl: 1.12 to 5.54), previous heart surgery (OR = 2.68;
95%Cl: 1.40 to 5.12), two or more previous heart surgeries
(OR = 3.34; 95% Cl: 1.16 to 9.63), systolic pulmonary artery
pressure (sPAP)> 60 mmHg (OR = 3.44; 95%Cl: 1.60 to
7.39), age > 80 years (OR = 3.61; 95%Cl: 1.54 to 8.45),
active endocarditis (OR = 4.388; 95%Cl: 1.00 to 19.17)
and serum creatinine > 2.26 mg/dL (OR = 4.71; 95%Cl:
1.28 to 17.34).

Discussion

In our sample, a North-American score (Bernstein
Parsonnet 2000) and a European one (EuroSCORE) showed
good discriminatory power, but underestimated the in-hospital
mortality. This result contradicts what has been observed when
applying BP and ES in developed countries. In a systematic
review of the applicability of the ES in cardiac surgery, six

Table 1 - Prevalence of risk factors in the sample and in the Bernstein Parsonnet 2000 population

Prevalence in sample

Prevalence in BP

Risk factor (%) (%) p value
(n=1,065) (n=10,703)
Female gender 38.7 31.3 <0.001
Age
70-75 14.7 18.0 <0.001
76-79 6.7 13.7 <0.001
>80 47 7.8 <0.001
Diabetes mellitus 23.6 294 <0.001
LVEF
>50%
30-49% 15.8 38.2 <0.001
<30% 48 8.4 <0.001
Arterial hypertension 731 63.1 <0.001
Congestive heart failure 19.4 18.9 0.720
Morbid obesity 19.6 8.9 <0.001
Severe COPD 0.1 25 <0.001
Previous heart surgery 100 70 0.001
Two or more previous heart surgeries 21 04 <0001
Aortic valve replacement 18.8 121 <0.001
Mitral valve replacement 13.4 71 <0.001
CABG with valvular surgery 7.0 8.5 0.093
LMC lesion 238 16.9 <0.001
Preoperative |IAB 0.6 8.7 <0.001

LMC: Left main coronary; IAB: Intra-aortic balloon; BP: Bernstein Parsonnet 2000; CABG: Coronary artery bypass surgery; COPD: Chronic obstructive pulmonary disease;

LVEF: Left ventricular ejection fraction.
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Table 2 - Prevalence of risk factors in the sample and in the Bernstein Parsonnet 2000 population

Prevalence in sample

Prevalence in BP

Exceptional situations (%) (%) p value
(n=1,065) (n=10,703)

Cardiogenic shock 0.8 1.8 0.017
Active Endocarditis 1.0 0.4 0.005
Treated Endocarditis 0.8 0.8 0.915
LV aneurysm surgery 0.8 0.5 0.194
Tricuspid valve surgery 1.6 04 <0.001
Pace-maker dependence 1.3 15 0.604
VTIVF 0.5 33 0.03
Asthma 79 25 <0.001
Preoperative OTI 0.5 13 0.017
Pulmonary hypertension 16.6 10.7 <0.001
Cirrhosis 0 0.2 <0.001
Dialysis 0.5 0.9 0.151
Acute or chronic renal failure 5.1 46 0.457
Asymptomatic abdominal aortic aneurysm 0.8 1.3 0.128
Carotid disease (bilateral or unilateral occlusion) 3.0 2.6 0.612
Peripheral vascular disease 6.9 9.1 0.013
Previous transfusion reaction 0 0.2 <0.001
o oot .
Unsuccessful PTCA 1.2 23 0.014
Drug abuse 0 21 <0.001
AMI <48 h 0.9 54 <0.001
Acute VSD 0.1 - -
Idiopathic thrombocytopenic purpura 0 0.3 <0.001

PTCA: Percutaneous transluminal coronary angioplasty; BP: Bernstein Parsonnet 2000; VSD: Ventricular septal defect (no cases in the sample); AMI: Acute myocardial
infarction; Preoperative OTI: Preoperative orotracheal intubation; V'T / VF: Ventricular tachycardia / ventricular fibrillation; LV: Left ventricle.

studies from Japan, Belgium, France, Turkey and the UK
were included, involving 16,000 patients. The additive ES
was applied and it was observed that in patients with ES < 6,
mortality was overestimated, while in patients with ES > 10,
it was underestimated'®. When validating the ES in Australia'?,
in 8,331 patients undergoing cardiac surgery, the expected
overall mortality rate for this population was 5.31% for the
additive model and 8.76% for the logistic model, while the
observed mortality was 3, 20%. In Germany'8, in 26,501
patients undergoing isolated CABG, the expected mortality at
the logistic ES was 5.2%, while the observed one was 2.6%.

The BP score has been previously compared with ES.
In 2006, a prospective study carried out in Tel Aviv by
Berman et al' compared the additive forms of the two
scores in a sample of 1,639 patients undergoing cardiac
surgery. The mortality rate in this population was 4.83%.
The patients were divided into five risk groups. In the BP:
0to 10; 10.5 to 20; 20.5 to 30; 30.5 to 40 and > 40. In the
ES:0to2;3to5;6t08;9to 11 and > 12. There were no

significant differences between the observed and expected
mortalities in both scores. The AUC was 0.83 in BP and
0.73in ES. In 2004, the work by Syed et al** compared the
initial BP score with ES using retrospective data from only
194 patients undergoing cardiac surgery at a single center
in Saudi Arabia. The AUC was 0.685 in BP and 0.766 in ES.

In Brazil, there are few records on the profile of patients
undergoing cardiac surgery. The available data are recorded
by the Hospital Information System of the Unified Health
System, which does not include clinical data. In 2006, Ribeiro
et al® performed a review of available data in Datasus related
to 115,021 cardiac surgeries performed between 2000 and
2003. Prevalence of isolated CABG was 57.1%, and of valve
replacement, 33.7%. Overall mortality was 8.0% in this sample,
of which 7.0% in patients submitted to CABG, 8.9% in those
undergoing valve replacement and 16.5% in those submitted
to complex cardiac surgery.

The multivariate analysis showed higher mortality among
older patients, women, those submitted to valve and/or
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Table 3 - Prevalence of risk factors in the sample and in the EuroSCORE population

Prevalence in sample Prevalence in EuroSCORE
Risk factors (%) (%) p value
(n=1.065) (n=19.030)

Age (for each 5 years > 60 years)

<60 40.8 332 <0.001
60-64 16.7 17.8 0.314

65-69 16.6 20.7 <0.001
70-74 12.6 17.9 <0.001
>75 13.3 9.6 <0.001
Female gender 38.7 27.8 <0.001
COPD 7.9 39 <0.001
Extra-cardiac arteriopathy 9.0 1.3 0.019

Neurological dysfunction 5.7 14 <0.001
Previous heart surgery 11.9 7.3 <0.001
Serum creatinine >2.26 mg/dL 14 1.8 0.344

Active endocarditis 1.0 11 0.034

Critical preoperative status 2.7 41 0.022

Unstable Angina 17.1 8.0 <0.001
LVEF= 30-50% 15.8 256 <0.001
LVEF < 30% 4.8 5.8 0.168

AMI < 90 days 1.2 9.7 <0.001
Pulmonary hypertension (sPAP > 60 mmHg) 5.2 2.0 <0.001
Emergency heart surgery 12 49 <0.001
Another heart surgery associated or not to CABG CABG 39.7 36.4 0.029

Surgery involving thoracic aorta 2.3 24 0.834

VSD post-AMI 0.1 0.2 0.467

VSD: Ventricular Septal Defect; CABG: Coronary artery bypass surgery; COPD: Chronic obstructive pulmonary disease; LVEF: Left ventricular ejection fraction; AMI: Acute
myocardial infarction; SPAP: Systolic pulmonary artery pressure.
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Figure 1 — Comparison of areas under the ROC curve of logistic Bernstein Parsonnet 2000 and EuroSCORE - STATA 9.2 software. AUC of the logistic
Bernstein Parsonnet 2000, 0.73 (95%Cl: 0.66 to 0.78) and logistic EuroSCORE, 0.73 (95%Cl: 0.67-0.78). Chi-square = 0.06, p (x?) = 0.79.
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Figure 2 — Comparison of areas under the ROC curve of additive Bernstein Parsonnet 2000 and EuroSCORE - STATA 9.2 software. AUC of additive Bernstein Parsonnet
2000, 0.73 (95% Cl: 0.66 to 0.78) and additive EuroSCORE, 0.73 (95% Cl: 0.67-0.78). Chi-square = 0.10, p (x?) = 0.74.

Table 4 - Observed and expected mortality in the additive and logistic Bernstein Parsonnet 2000 in risk groups

Expected mortality Observed mortality SMR

BP N N % N % Estimate LL UL
Additive

0a3 157 1 0.7 3 19 2.7 0.5 8.1
3.1a175 596 10 1.7 28 4.7 2.7 18 4.0
>175 31 41 13.21 52 16.7 1.3 0.9 1.7
Total 1.064 52 4. 83 7.8 1.6 13 1.9
Logistic BP

<0.0137 399 4 0.9 12 3.0 3.2 17 5.6
0.0138 a 0.0304 335 7 2.0 19 5.7 28 1.7 43
>(.0304 338 42 12.6 52 15.8 12 0.9 16
Total 1.064 52 49 83 78 16 1.3 1.9

LL: Lower limit; UL: Upper limit; SMR: Standardized Mortality Rate.

complex surgeries and patients admitted to hospitals with
fewer surgeries. In hospitals that performed 1-130 surgeries
a year, mortality was 9.7%, while in those that performed
more than 341 surgeries a year, mortality was 5.8%. Previous
studies had already shown an inverse association between
the number of procedures performed a year and mortality?'.

Compared to the United States, Brazil performs almost
six times fewer surgeries per 100,000 inhabitants/year.
Another review of Datasus data’” showed that in the years
2005, 2006 and 2007, 63,529 isolated CABG surgeries
were performed in 191 hospitals. The recorded in-hospital
mortality was 6.22%. The regions with higher number of

procedures, which are also the wealthiest ones and the ones
that have the highest number of referral centers, tend to
have lower mortality. For instance, whereas in the southern
region 15,985 procedures were performed with a mortality
of 6.52%, in the northern region, 1,354 procedures were
carried out, with a mortality rate of 7.24%.

We believe it is very important to study the variables that
involve surgery in Brazil, considering that the postoperative
mortality is even higher when compared to Europe and the
United States. The overall mortality rate in the sample was
7.8%, close to the observed mortality in SUS®, whereas in
the BP population, it was 5.3%, and in the ES, 4.7%.

Arq Bras Cardiol. 2014; 102(6):539-548
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Table 5 - Observed and expected mortality in the additive and logistic EuroSCORE in risk groups

Expected

Observed

Mortality Mortality SMR

EuroSCORE N N % N % Estimate LL uL
Additive

0a2 303 4 1.3 7 2.3 1.8 0.7 3.7
3a5 395 1 2.8 24 6.1 2.1 1.3 3.1
26 365 42 1.5 51 14.0 12 0.9 16
Total 1.063 57 54 82 .7 14 1.1 18
Logistic

<0,02 354 5 1.3 10 2.8 241 1.0 338
0,021a0,05 358 1 35 22 6.1 2.0 1.2 3.0
20,06 351 41 1.8 50 14.2 12 0.9 1.6
Total 1063 57 54 82 7 14 1.1 18

LL: Lower limit; UL: Upper limit; SMR: Standardized Mortality Rate.

Table 6 - Independent predictors for in-hospital mortality in the sample according to logistic regression

. 0Odds ratio
Risk factors (95%Cl)
Diabetes mellitus 2.28 (1.34-3.88)
CABG combined with valvular surgery 2.38(1.18-4.80)
Age 76-79 years 249 (1.12-5.54)
Previous cardiac surgery 2.68 (1.40-5.12)
Two or more previous cardiac surgeries 3.34 (1.16-9.63)
Systolic pulmonary artery pressure > 60 mmHg 3.44 (1.60-7.39)
Age > 80 years 3.61 (1.54-8.45)

Active endocarditis

4.38 (1.00-19.17)

Serum creatinine > 2.26 mg/dL

4.71(1.28-17.34)

CABG: Coronary artery bypass grafting.

We could attribute this difference to the higher prevalence
of rheumatic fever as the pathogenesis of valve disease, in
addition to Chagas disease, which require complex surgical
procedures and often more than one surgery.

Grinbergetal®, in 2011, prompted by the Brazilian reality,
which is different from that of Europe and the United States,
proposed that the approach of the patient with valvular
disease follow a strategy called “valvulopathy resolution script”
(RESOLVA). In this script, which consists of four stages, the
application of an international risk score is only one of the
elements that assist in decision-making. The score result should
be evaluated together with the conceptual benefit of the
procedure given by scientific knowledge, with the autonomy
of the team and patient in decision-making and discussion of
two ethical principles (negligence and malpractice).

On the other hand, Guaragna et al®, in 2010, created a
local risk score for patients undergoing valve surgery, eliminating
the use of international scores. Advanced age, surgical priority,

Arq Bras Cardiol. 2014; 102(6):539-548

female gender, ejection fraction < 45%, concomitant CABG,
pulmonary hypertension, NYHA functional class Ill or 1V,
creatinine (1.5 to 2.49 and > 2.5 mg/dL or dialysis) were
identified as risk predictors.

Similarly, Mejia et al**, in 2013, developed a score based
on data from patients undergoing cardiac surgery at a single
referral center for cardiac surgery. Patients with indication for
valve surgery and CABG were included. The score comprised
ten variables: age > 70 years, female gender, valve surgery
combined with CABG, acute myocardial infarction < 90 days,
reoperation, surgical treatment of the aortic valve, tricuspid
valve surgery, creatinine > 2 mg/ dL, EF < 30% and events.
This local score was compared with the ES and the BP, and its
performance was similar to theirs, with good discriminatory
power (AUC of 0.79 versus 0.81 and 0.82, respectively).

Although some studies have tested the applicability of
the ES in valvular surgery, in a meta-analysis of 12 studies
with 26,621 patients, Parolari et al** observed that this score
had low discriminatory power in this type of surgery, as it
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overestimates mortality. Once again it should be noted that
the mortality rate in valvular surgery in these studies was
around 4.5%, whereas in our sample it was 8.6% and in the
population studied by Guaragna et al**, 11.8%.

Patients with pulmonary hypertension (sPAP > 60 mmHg)
- a condition associated with valvular diseases - were more
prevalent than in the initial ES population (5.2% versus 2.0%)
and had higher risk of in-hospital mortality (OR = 3.44;
95%Cl: 1.60 to 7.39). Another limitation of risk scores studied
in patients with valvular disease is the fact that specific surgical
procedures were not evaluated, e.g., combined aortic and
mitral valve surgeries.

Our institution treats patients coming from public health
centers, with significant socioeconomic problems, which
lead to medication misuse, poor health status and advanced
stage of disease at surgery. This may explain in part the
higher prevalence of combined CABG and valve surgery
procedure with high mortality in our sample (20%), which
showed to be an independent risk factor in the multivariate
analysis. A study carried out in Spain by Pons et al*® in 1994
showed that postoperative in-hospital mortality in public
hospitals was higher than that of private hospitals (11.7%
versus 6.7%, respectively).

Another aspect to consider is that the higher difference
between the expected and observed mortalities occurred
in patients at moderate risk, both in the additive BP
and ES. One might consider that score applicability
was compromised in our sample by evaluating different
populations, both due to the profile of patients, as well as
the socioeconomic aspects and the higher prevalence of
valvular surgery.

It is important to consider that the small number of
patients who used intra-aortic balloon (IAB) preoperatively
also indicates the possible under-utilization of this resource
in more severe patients, contributing to increased mortality.
Another relevant fact is that the logistic regression showed
DM as an independent risk factor for mortality in our
sample, and that this diagnosis was not scored in ES.
However, the new ES model that is being proposed has
included this variable?’.

The present study has limitations that should be
considered. At the time of the manuscript writing,
EuroSCORE | was still used, which has been currently
updated and replaced by EuroSCORE 117, Mortality
in 30 days or long-term survival was not assessed.
Another limitation is that our sample consisted of a very
heterogeneous population, which may have allowed
biases in the results. Moreover, our study has limitations
inherent to retrospective studies, with 14% of missing data.
However, some risk models described in the literature were
developed from pre-existing databases?2%-°. Some variables
evaluated subjectively, such as the degree of COPD,

degree of neurological damage and heart failure, had their
definitions adapted similarly to what was performed in
other studies'”".

When comparing the Society of Thoracic Surgeons
risk score (STS) with the ES in an institution in Sweden,
the definition of recent acute myocardial infarction was
21 days and not 90 days, as proposed by ES*'. Even with this
adjustment, the ES had significantly better discriminatory
power than the STS (AUC 0.84 versus 0.71). In the initial
Parsonnet study, COPD was considered a risk factor that
was difficult to obtain and was removed from the score
model, even though it was associated with postoperative
mortality’. For the same reason, emergency surgery and
chronic heart failure were removed from the ES°.

Conclusions

The use of the Berstein Parsonnet 2000 and EuroSCORE
underestimated the intra-hospital mortality, showing
them to be inappropriate in the preoperative evaluation
of patients undergoing cardiac surgery at our institution.
Independent predictors of in-hospital mortality in our
sample were: age, serum creatinine > 2.26 mg/dL, active
endocarditis, pulmonary artery pressure > 60 mmHg, one
or more previous heart surgeries, CABG combined with
valve surgery and diabetes mellitus. Our study reinforces
the need for the development of local scores, based on
the reality of the populations, for better risk assessment in
cardiac surgery.
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