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Abstract
Background: Risk stratification models are used to assess
the risk of death in surgery.
Objective: To conduct a critical analysis of the
EuroSCORE logistic model (ES) application in 2,692 patients
undergoing Coronary Artery Bypass Grafting (CABG) in
four public hospitals in the Rio de Janeiro Municipality,
from 1999 through to December 2003.
Methods: Random samples of 150 medical records for
surviving and deceased patients were selected at four public
hospitals in the City of Rio de Janeiro. The ES was applied,
using the logistical model. The observed lethality rate and
that forecast by the model were compared. The measurement
of the discriminatory power was estimated by the area under
the ROC curve.
Results: 546 of the 600 selected medical records were

located. A significant difference was noted between the
prevalence rates for the risk factors in the Brazilian and
European populations. The forecast lethality rate was 3.62%
(CI-95%: 3.47-3.78) while the estimated observed rate was
12.22% (CI-95%- 10.99-13.46). In all risk ranges, the
predicted lethality rate is under-estimated, with notable
differences between the predicted and observed rates. The
area under the ROC curve was estimated at 0.62.
Conclusion: The differences in the prevalence rates for
the risk factors constituting the ES, associated with its low
power of discrimination, hamper any recommendation of
the use of this model in Brazil, without the necessary
adjustments.
Descriptors: Risk Factors; Coronary Artery Bypass;
Coronary Artery Disease.
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Resumo
Fundamentos: Modelos de estratificação de risco são
utilizados em cirurgia para avaliar risco de morte.
Objetivo: Fazer análise crítica da aplicação do
EuroSCORE (ES) em amostras de prontuários de 2692
pacientes submetidos à cirurgia de revascularização
miocárdica em 4 hospitais públicos do município do Rio de
Janeiro, no período de 1999 a 2003.
Métodos: Foram selecionadas, em quatro hospitais
públicos da cidade do Rio de Janeiro, amostras aleatórias de
150 prontuários de pacientes por hospital, sobreviventes e
óbitos. Aplicou-se o ES utilizando-se o modelo logístico. A
letalidade observada e prevista pelo modelo foi comparada.
A aferição do poder discriminante foi estimada pela área
sob a curva ROC.

Resultados: Localizados 546 dos 600 prontuários
selecionados. Observou-se significativa diferença entre
prevalências dos fatores de risco entre nossa população e
européia. Letalidade prevista foi 3,62% (IC-95%: 3,47-3,78)
e observada estimada foi 12,22% (IC-95%- 10,99-13,46). Em
todas as faixas de risco, há subestimação da letalidade
prevista, com diferenças notáveis entre prevista e observada.
Área sob a curva ROC foi estimada em 0,62.
Conclusão: Diferenças das prevalências dos fatores de
risco que compõem o ES associado ao baixo poder
discriminatório desaconselham a utilização do modelo em
nosso meio sem devidos ajustes.

INTRODUCTION
Risk stratification models are used to assess the risk
of death in heart surgery [1]. The intention is to support
the assessment of the balance of risks and benefits of
surgical intervention, and also the adequacy of resource
allocation [2]. Carvalho et al. [3] evaluated 23 preoperative
factors in patients undergoing coronary artery bypass
graft (CABG) in public hospitals in the city of Rio de
Janeiro. Age over 70 years, current smoking, hypertension,
dyslipidemia, stroke, injury of isolated left main coronary
artery greater than 50% and association between injury
of left main coronary artery with coronary lesions in any
other coronary artery have a statistical association with
death as the outcome [3].
Hospital mortality is a health system quality indicator.
It should be analyzed along with the study of influence of
other variables on surgical outcomes [4]. Multivariate risk
assessment models can be useful in comparing the
performance of institutions or even surgical teams, although
they may be inadequate to predict individual risk [1,3].
Sets of risk scores for death and occurrence of
complications were prepared in patients undergoing CABG.
RioEscore [5], NECDSG [6] and EuroSCORE [7] are some
examples. EuroSCORE was created using a European
database of 19,030 patients undergoing surgery at 128
institutions in eight different countries from September to
November 1995. Preoperative variables totaling 97 were
collected, and associations with the outcome in-hospital
deaths were sought, including those occurring in patients
who remained hospitalized for more than 30 days after
210
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intervention. After bivariate analysis and logistic
regression, 17 factors were selected for the final logistic
model with the aim of assessing the risk of death [7].
EuroSCORE was used in several population groups in
Europe [8], Japan [9] and USA [10]. Li et al. [11] demonstrated
that the EuroSCORE applied to a series of 9248 patients
that underwent CABG procedures, 87.8% of them
overestimated mortality. Yap et al. [12] considered the model
unsuitable to predict the risk of death for CABG when
applied to 5592 patients at six Australian institutions from
July 2001 to July 2005. Gogbashian et al. [13] published a
systematic review of six studies in which the EuroSCORE
was prospectively applied. They concluded there are
suggestive evidences that the performance of the additive
EuroSCORE overestimates mortality in patients with low
EuroSCORE (≤ 6) and underestimated mortality in those
with higher EuroSCORE (> 13).
Due to these variables results in applying the
EuroSCORE in different populations, trying to apply the
same in Brazil would be considerable. The objective is to
perform a critical analysis of the implementation of the
EuroSCORE in samples of 2692 patients undergoing CABG
in four public hospitals in Rio de Janeiro, from January
1999 to December 2003.
METHODS
This work is part of the “Lethality in highly complex
procedures in ischemic heart disease in the state of Rio de
Janeiro”, sponsored by the Science Resource Foundation
of Rio de Janeiro (FAPERJ), the human resources of the
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Federal University of Rio de Janeiro (UFRJ) and Oswaldo
Cruz Foundation (Fiocruz).
The CABGs were identified from the Hospital Admission
Orders database with the corresponding codes of the
Brazilian Unified Health System (SUS) in Rio de Janeiro,
from January 1999 to December 2003, excluding those
situations where there was also valve intervention. The
final selection only included the latest CABG in each
individual and four hospitals where 96% of these surgeries
were performed in the city. We identified 2692 patients
operated in four hospitals, including two University
Hospitals and two Specialized Hospitals in cardiology ,
each pair consisting of a State and Federal Hospital ,
designated A, B, C and D.

factors, comorbidities, complementary exams, prescriptions,
surgery conditions, angioplasty procedures, prior CABG,
postoperative complications and hospital evolution. The
collection form recorded 499 variables.
The data collected were transferred to electronic forms
on the program Epidata version 3.1 [15]. The definitions of
variables and their classification criteria have been described
in instruction sheet for consultation by researchers in order
to standardize the filling. The project was submitted to the
Ethics Committee in Research of Clementino Fraga Filho
Hospital, which belongs to the Federal University of Rio de
Janeiro, and approved (Protocol 102/05).

A) Sample selection
The ideal analysis plan to compare survivors and death
victims would be one in which the samples of these two
groups were equivalent. To this end, equivalent samples of
both groups should have been selected in each hospital
after CABG in order to obtain 150 individuals per hospital.
As the death toll was less than 75 individuals in at least
three hospitals (A, C and D), all the dead were selected
according to the information in the Hospital Admission
Orders. Sufficient amount of survivors was also selected
through simple random sampling in these hospitals in order
to complete the quota of 150 individuals per hospital. In
hospital B, two equivalent samples were randomly selected:
75 survivors and 75 dead. The random sample selections of
patients were performed by using the routine sample Stata
statistical software [14]. Table 1 lists the quantities of
selected patients and operated per hospitals, and to estimate
the mortality rate the individuals data were weighted in
inverse probability of selection in the sample.
Data collection was retrospectively made in 2006
through medical charts stored in the hospitals, collected
by trained cardiologists in standardized forms, which
included socio-demographic data, hospital admissions, risk

Table 1. Patients operated and selected for the study of Rio de
Janeiro - CABG in four Public Hospitals, 1999-2003
Selected Patients
Patients
Hospital
Survivors
Dead
Operated
111*
39
386
A
75*
75*
1119
B
118*
32
504
C
97*
53
683
D
401
199
2692
Total
*Random samples

b) Calculation of the presumed lethality with
EuroSCORE
The presumed mortality was calculated by assuming
the EuroSCORE logistic model: where â0 is the constant
and âi is the regression coefficients of variables χi. The
coefficients âi for each variable and its formula application
were described by Nashef et al. [16].
Death was considered at any time as occurred during
the hospital stay related to the CABG, or within 30 days
from surgery to those patients who were discharged. Data
were obtained by consulting the Death Records. This
consultation was possible due to the study by Godoy et al.
[17], who used the method of probabilistic linkage between
the Hospital Admission Orders databases and death
certificates, which were part of the same global project that
belongs to this study.
Chronic obstructive pulmonary disease (COPD),
extracardiac arteriopathy, neurological dysfunction, critical
preoperative state and unstable angina are factors requiring
adjustments in the definitions to make them similar to the
original definitions of the EuroSCORE study [7] (Table 1).
Other variables, such as other surgeries besides CABG,
thoracic aorta surgery and surgery for infective endocarditis
were not applied because they were grounds for exclusion
of patients in our study. The medical charts did not record
the condition of emergency surgery, however, this variable
could not have been measured. In our study, the risk factors
were considered present when noted in medical charts. The
absence was demonstrated by its negative record or
omission of information. Chart 1 lists some factors evaluated
in the EuroSCORE [7], but discarded in the final model.
The prevalence and risk factors of the population in our
study were estimated in order to compare them with those
observed in the EuroSCORE study [7]. The t-student test was
applied to assess the significance of the difference between
the mean ages. The chi-square distribution was used to
indicate the differences among the prevalence of the other
variables listed in Table 1. Differences have been considered
significant when the P value was less than 0.05 (5%).
The presumed lethalities were calculated according to
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Chart 1 - Definitions of the factors evaluation in the EuroSCORE and Rio de Janeiro Studies.
Factors

EuroScore7

Rio de Janeiro

Factors included in the EuroSCORE final model
Age

Gender
Chronic lung disease
Extracardiac arteriopathy
Neurological dysfunction
Heart surgery
Serum creatinine
Critical preoperative
state

Unstable angina
Moderate LV dysfunction
Serious LV dysfunction
Recent myocardial infarction
Pulmonary hypertension
Active Endocarditis
Emergency Surgery
Other surgeries besides
]CABG
Thoracic aorta surgery
Post-infarction VSD

If <60 years ×i=0, an increase of 1 point per year eg.:
60 years ×i=2, 61years ×i=3
and so forth
Feminine
Prolonged use of bronchodilators or steroids
Any of the following: claudication, carotid occlusion or
stenosis> 50%, previous or planned intervention in the
abdominal aorta, carotid or peripheral arteries
Disease that affects ambulation or daily activities
Open pericardium required
> 200µml / L preoperatively
Any of the following: tachycardia, fibrillation or aborted
sudden death, preoperative cardiac massage, preoperative
ventilation before arrival in the operating room(OR),
preoperative inotropic support, aortic balloon, or preoperative
acute renal insufficiency (urinary output <10ml/h)
Rest angina requires the use of nitrates until arrival in the
anesthesia room
EF 30-50%
EF <30%
< 90 days
Systolic pressure BP> 60 mmHg
Use of antibiotic therapy when performing the surgery
Performed before the scale of the next day
Other surgeries aside from CABG
For the ascending aorta, aortic arch or descending aorta

If <60 years ×i=0, an increase of 1 point
per year eg.: 60 years ×i=2, 61years ×i=3
and so forth
Feminine
Diagnosis was noted
Diagnosis of peripheral artery disease or
cerebrovascular recorded diagnosis or
further examination.
History of stroke
Prior CABG
> 2.3 mg / dl preoperatively
Ventricular tachycardia or ventricular
fibrillation noted or recorded in the
electrocardiogram or use of preoperative
inotropic agents.
Noted on admission diagnosis
or comorbidity
EF 30%-50%, or subjective assessment
using echocardiography, ventriculography
EF < 30% or subjective assessment using
echocardiography, ventriculography
< 90 days
Systolic pressure BP> 60 mmHg
Not applicable
Not measured
Not applicable
Not applicable
Detection in the admission diagnosis

Discarded factors in the EuroSCORE final model

Systemic arterial hypertension

Diabetes

Diagnosis stated by patient

Considered unless there is a diet control, therapy with oral
hypoglycemic and insulin therapy

the logistic model in three ranges of additive EuroSCORE,
and their respective confidence intervals of 95%. The
performance of the EuroSCORE was assessed by comparing
the observed mortality with the assumptions of the logistic
model. The area under the ROC (receiver operating
characteristic) was estimated to measure the discriminating
power of this model [18,19].
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Discarded factors in the EuroSCORE final
model Clinical diagnosis or if the systolic
pressure were > 140 mmHg or diastolic
pressure were > 90mmHg16 or use of
antihypertensive medication.
Present with a clinical diagnosis of diabetes,
fasting glucose value of > 126mg/dl at
admission or use of oral hypoglycemic
agents.

RESULTS
It was spotted 546 of the 600 medical charts selected for
the research. The prevalence of risk factors of the
EuroSCORE study population and ours are listed in Table
2. All differences among prevalences were significant. The
estimated age distribution of our sample shows a higher
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Table 2. Prevalence of risk factors in the EuroSCORE and Rio de Janeiro Studies
Prevalence (%)
Rio de Janeiro
EuroSCORE
(N=546)
(N=19030)
Factors included in the EuroSCORE final model
42.2
33.2
< 60 years
17.0
17.8
60-64 years
21.4
20.7
65-69 years
13.8
17.9
70-74 years
5.6
9.6
>75 years
31.9
27.8
Female
6.0
3.9
Chronic Obstructive Pulmonary Disease
9.7
11.3
Extracardiac arteriopathy
4.1
1.4
Neurological dysfunction
2.2
7.3
Heart Surgery
4.1
1.8
Elevation of serum creatinine
3.2
4.1
Preoperative critical state
39.1
8.0
Unstable angina
20.0
25.6
Moderate left ventricular dysfunction
7.3
5.8
Severe left ventricular dysfunction
15.2
9.7
Recent Myocardial Infarction
0
0.2
Post-infarction ventricular septal
0
2.0
Pulmonary hypertension
NM
4.9
Emergency surgery
0
1.1
Active Endocarditis
0
36.4
Other surgeries other than myocardial revascularization
0
2.4
Thoracic aorta surgery
Discarded factors in the EuroSCORE final model
32.7
17.0
Diabetes
90.7
44.0
Systemic arterial hypertension
Factors

P-value

<0.0005
0.318
0.404
<0.0005
<0.0005
<0.0005
<0.0005
0.013
<0.0005
<0.0005
<0.0005
0.019
<0.0005
<0.0005
0.002
<0.0005
0.020
<0.0005
NM
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005

NM = not measured

prevalence of young patients under 60 years old, and less
of elderly patients aged 70 years or more. The prevalence
of diabetes and arterial hypertension were approximately
twice as high in Rio de Janeiro as in the population of the
EuroSCORE.
Mean age and standard deviation in years were 62.5 ±
10.7 and 60.8 ± 9.6 (P <0.0005) for the populations of the
EuroSCORE and Rio de Janeiro, respectively.
Table 3 shows the distributions of presumed lethality,
according to the logistic model for risk ranges of additive
EuroSCORE and the estimated observed mortality in
patients from Rio de Janeiro. The presumed mortality was
assumed 3.62% (95% CI 3.47 to 3.78) and the observed
lethality estimation was 12.22% (95% CI: 10.99 to 13.46) for
all patients in Rio de Janeiro. In all risk ranges there is an
underestimation of presumed mortality when compared with
the observed ones. The degree of underestimation is
inversely correlated with the degree of risk range.
Table 4 shows the distribution of the presumed lethality
by the logistic EuroSCORE and the observed mortality

estimated in hospital with patients from Rio de Janeiro. The
underestimations of the presumed compared to observed
lethality were remarkable, mainly in hospital B. In the case
of this hospital, the divergence between the assumed and
observed mortality results in reversing the relative position
of that hospital mortality relating to others (Table 4).
Table 3. Mortality rates (%) per risk ranges according to the
additive EuroSCORE, presumed lethality according to
the logistic EuroSCORE and observed lethality in
patients from Rio de Janeiro.
Risk ranges of
Lethality
the additive
EuroSCORE
observed (IC 95%)
presumed (IC 95%)
8.33 (6.62-10.03)
Low (0-2)
1.29 (1.27-1.31)
13.06(11.11-15.01)
Medium (3-5)
2.99 (2.94-3.04)
17.87(14.60-21.13)
High (>6)
9.47(8.91-10.03)
12.22(10.99-13.46)
Total
3.62 (3.47-3.78)
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Table 4. Presumed mortality rates (%) according to the logistic
EuroSCORE and observed lethality in hospitals in Rio
de Janeiro.
Lethality
Analyzed hospital
Observed (IC 95%)
Presumed (IC 95%)
15.14 (11.56-18.73)
6.12 (5.36-6.87)
Hospital A
16.50 (14.33-18.68)
3.01 (2.83-3.18)
Hospital B
6.96 (4.74-9.18)
3.63 (3.24-4.02)
Hospital C
7.44 (5.47-9.41)
3.23 (3.06-3.40)
Hospital D
12.22 (10.99-13.46)
3.62 (3.47-3.78)
Total

Kingdom. On the other hand, studies with patients in
Australia [12] and China [11] reported flaws in the model
when applied to these populations, suggesting caution in
its use and recommended the creation of new models
adapted to the specific realities of each country.
Moraes et al. [22] retrospectively evaluated the
applicability of the EuroSCORE in 759 patients undergoing
CABG at the Heart Institute of Pernambuco, during 2003
and 2004 in Brazil. The authors estimated the accuracy of
the model at 69.9%, considering the model reasonable when
applied to that population. Unlike our study, it was reported
the whole approaches to identify the 17 models factors,
not having observed a statistically significant difference
between the assumed and observed mortality, however,
adjustments were made to explain this similarity.
EuroSCORE was developed from data collected from
19,030 patients who underwent surgery in 128 health
systems in eight European countries. Sixty-eight
preoperative risk factors and 29 operative were analyzed to
assess its association with death [7]. The statistical model
used was the multiple logistic regression. The variables of
bivariate association with death resulted in P-value less
than 20%, which were selected for the model, and those in
which the P-value was above 0.05 were eliminated. The
discriminatory power of the model for those who survived
or evolved to death was assessed by the area under the
ROC curve of 0.79, a satisfactory level. Logistic model was
used because it showed the highest reliability in predicting
the death when prospectively applied in 24 026 patients
operated between January 1999 and April 2004 [23].
Differences were statistically significant and relevant
between the prevalence of 15 common risk factors in the
sets used in the original study and in our study (Table 2).
Our patients were younger on average. The positive
occurrence of five variables was not observed in any
patient, two of them having been ground for exclusion. It is
necessary to emphasize that in our study the information
loss [3] in variables such as COPD, extracardiac arteriopathy
and critical preoperative state were relevant, over 10%. By
admitting that, the uninformed variables would be
considered absent as their presence may have been
underestimated. Considering that this is a retrospective
study partly available to measure some factors in the
medical charts, both the scores in our study and the
presumed lethality may have been underestimated by
applying the model.
According to our study and the population of the
EuroSCORE [7], the differences among the prevalence of
factors related to the stage of ischemic disease were
relevant, such as acute myocardial infarction (AMI): 15.2%
and 9.7%, and unstable angina, 39.1% and 8.0%
respectively. These findings may connote greater severity
in patients from our series, and the prevalence of

Fig. 1 – Area under the ROC curve of 0.60 with a confidence
interval of 95% between 0.56 and 0.65, indicating a low
discriminatory power of the model in the patient population
operated in Rio de Janeiro

The confrontation between the assumed and observed
lethality by the EuroSCORE resulted in an area under the
ROC curve of 0.60 with a confidence interval of 95% between
0.56 and 0.65, indicating a low discriminatory power of the
patient population operated Rio de Janeiro (Figure 1).
DISCUSSION
The introduction of models to predict risk of death
allows cardiologists and cardiac surgeons to speculate on
the complications probability and death of candidate
patients for CABG [20]. In 2004, the ACC / AHA Guideline
Update for Coronary Artery Bypass Graft Surgery [21]
recommended the use of risk models for patients and
doctors to assess the risk and benefit of the indication for
CABG. This recommendation is based on the validation of
different scoring systems, especially the EuroSCORE, a
system considered by Gogbashian et al. [13] as the model
to predict better risk established and further validated in a
systematic review conducted in which were included series
of patients from Japan, Belgium, France, Turkey and United
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hypertension and diabetes in Rio de Janeiro were
considerably higher than the population of the EuroSCORE
[7], which may explain the higher incidence of neurological
dysfunction in our population (Table 2). Despite the
apparent severity in the patients, the occurrences were lower
in situations that demanded urgent attention as reflected
by the critical pre-operatory condition. This observation
may represent significant differences among health
systems. Similar differences were observed by other authors
when applied the EuroSCORE in 5592 patients undergoing
CABG in Australia [12].
The absence of emergency registration to perform the
surgery was unexpected. The difference between the
presumed lethality, 3.62% (95% CI 3.47 to 3.78) and the
observed lethality, 12.22% (95% CI: 10.99 to 13.46), may be
due to the lack of information on this variable (Table 3).
The prevalence of emergency surgery factor in the
population of the EuroSCORE was 4.9%. In order to
overcome the influence of this variable in our population,
two hypothetical prevalence for this condition, 25 and 100%
were simulated. In the first case, the presumed lethality
would be 4.57% (95% CI: 4.36 to 4.7%), nearly three times
lower than the observed lethality. In the second, with a
prevalence of 100% of emergency surgeries, the lethality
rate would be 6.84% (95% CI 6.58 to 7.10%), about half of
the observed mortality. Therefore, it is highly unlikely that
all patients had been operated in emergency, yet the
EuroSCORE logistic model would have underestimated the
mortality by 44%.
The differences between the presumed and observed
lethalities in the three stages of risk recommend caution
in the use of the EuroSCORE in our midst. The hierarchy
between the presumed lethality is the same for the observed
one, according to the risk ranges. However, there are
notable discrepancies between the presumed and
observed lethality in each risk category, according to the
additive EuroSCORE (Table 3).
Our series of patients is limited to those treated in public
hospitals in the state capital of Rio de Janeiro. The
information scarcity to the performance of the private health
system in Brazil, does not allow us to discuss the
performance of the model in surgical patients in private
hospitals. Gomes et al. [5] studied a cohort of 1458 patients
operated in a private hospital identified as C, from June
2000 to March 2003. However, it was used its own model,
called RioScore, with different variables from those used in
the EuroESCORE.
The low predictive power of the EuroSCORE in our
population when compared with other series [8-12] may
derive from its inadequate implementation. In our study,
EuroSCORE was retrospectively applied with adaptations
to six factors and instances of positive factors that generate
meaningful scores were not found when calculating the

probability of death, such as emergency surgery, pulmonary
arterial hypertension and ruptured interventricular septum
after infarction [16]. The institutional factor may be a
possible influence on the model performance. In a previous
publication [3], this factor was associated with mortality.
The difference between the health services in Rio de Janeiro
in relation to the European’s may have influenced the poor
performance of the model.
The clinical data used was investigated during
consultation on medical charts. Despite the information
losses already mentioned, the data reliability was assumed
to be higher than the administrative one [24] used by other
authors in applying the EuroSCORE in non-European
populations [10].
Another source of differences between lethality
estimation is the variability in defining the period of
occurrence of death. This definition sometimes includes
the observation of patients within 30 days after hospital
discharge, or during hospital stay related to the surgery at
any time, as it is suggested in our study. However, in other
studies [2,8,11,22,25,26] are considered deaths only those
occurred during hospitalization. EuroSCORE was applied
on several occasions in which the reports are unclear about
the definition of the period used in the analysis on the
occurrence of death [2,8,11,22,25,26].
The comparison between the presumed and observed
lethality per hospital shows large differences (Table 4).
Hospital B, with the presumption of the lowest mortality,
had the highest lethality rate. Hospitals C and D, specialized
in cardiology, are a subset with similar presumed and
observed lethality. Hospital A has the highest presumed
lethality, showing a higher prevalence of factors which is
score for EuroSCORE. Its observed lethality is similar to
hospital B, both being university general hospitals. These
observations make us understand that the institution has
an influence on the model performance.
The area under the ROC curve summarizes the model
performance by displaying the ability to discriminate
between survivors and death victims, representing the
probability that an individual is adequately stratified by
the model according to the outcome [18]. The ROC curves
are useful to compare two or more models, or applying a
model to different sets. Despite the reference to a good
performance of EuroSCORE in the series previously cited,
such as European populations [8], the United States [10],
Asia [9.11] and Australia [12], in which the areas under the
ROC curve are above 0.70, our results indicated a low
discriminatory power, with an area under the curve of 0.61
(95% CI 0.56 to 0.65) (Figure 1).
When applying the EuroSCORE in our sample
significant differences were found between the prevalence
of 17 risk factors and two factors not included in the mortality
estimation. If they are coupled with the low discriminatory
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power of the model in our set, its use as an operative risk
assessment tool is unadvisable in patients who may be
undergoing CABG in public hospitals in Rio de Janeiro.
The weight adjustment factor could probably correct its
performance and make it an applicable tool to our system
of care. However, it is also likely that these weights are
being modified over time and are still dependent on
environmental conditions, where the surgeries are
performed in the institutions.
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