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RESUMO

Introdugao: Estudos prévios demonstraram que
a hiperglicemia na fase aguda se associa a
aumento da mortalidade intra-hospitalar em
doentes diabéticos admitidos por sindrome
corondria aguda (SCA), contudo 0 mesmo néo
foi claramente demonstrado em doentes néo
diabéticos. O presente estudo foi planeado para
avaliar se a glicemia na admisséo (GA) se
correlaciona com a mortalidade intra-hospitalar
e aos seis meses ap6s SCA em doentes ndo
diabéticos.

Populagao e métodos: Estudo de coorte
retrospectivo incluindo 426 doentes néo
diabéticos admitidos consecutivamente por
SCA. Os doentes foram estratificados em quar-
tis segundo a GA, sendo esta tltima
igualmente analisada sob a forma de varidvel
continua. O status vital foi determinado aos
seis meses em 96,8% dos doentes
sobreviventes ao internamento. Foi elaborada
uma andlise por regressdo logistica para
identificar factores preditivos independentes de
morte intra-hospitalar e aos seis meses.
Resultados: Dos 426 doentes incluidos no
estudo (62,6 anos + 13,1, 77% homens),

22 (5,4%) doentes faleceram durante o
internamento e 20 (5,2% dos sobreviventes

ao internamento) aos seis meses apés SCA. A
GA média foi de 134,89 mg/dl + 51,95. Quanto
maior a GA, maior a probabilidade de se
apresentarem com SCA com supradesnivela-
mento ST (EAMeSST), EAMcSST anterior,
frequéncia cardiaca mais elevada, classe de
Killip maior do que um (KK>1), creatinina séri-
ca mais elevada e maior risco de morte intra-
hospitalar e aos seis meses. Por andlise multi-

variada, apenas a idade (OR= 1,10; 1C95%

ABSTRACT

Admission glycemia: a predictor of death
after acute coronary syndrome in non-
diabetic patients?

Background: Previous studies have
demonstrated that acute phase hyperglycemia
is associated with increased in-hospital
mortality in diabetic patients admitted with
acute coronary syndrome (ACS), but this has
not been clearly demonstrated in non-diabetic
patients. The present study was designed to
determine whether admission hyperglycemia
(AG) is an independent predictor of in-hospital
and six-month mortality after ACS in
non-diabetic patients.

Methods: This was a retrospective cohort study
of 426 non-diabetic patients consecutively
admitted with ACS. The patients were stratified
into quartile groups according to AG, which
was also analyzed as a continuous variable.
Vital status was obtained at six-month
follow-up in 96.8% of the patients surviving
hospitalization. Logistic regression analysis
was used to identify independent predictors of
in-hospital and six-month death.

Results: Of the 426 patients included in the
study (age 62.6 yearsx13.1, 77% male),

22 (5.4%) patients died during hospitalization
and 20 (5.2% of the patients surviving
hospitalization) within six months of ACS.
Mean AG was 134.89 mg/d1+51.95. The higher
the AG, the more probable was presentation
with ST-segment elevation ACS (STEMI),
anterior STEMI, higher heart rate, Killip class
higher than one (KK >1), higher serum
creatinine and greater risk of in-hospital and
six-month death. In multivariate analysis, only
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1,04 — 1,17), EAMcSST (OR= 3,02; 1C95%
1,07 — 8,50), GA (OR= 1,073; 1C95% 1,004 —
1,146), creatinina sérica (OR= 1,10; 1C95%
1,009 — 1,204) e KK>1 na admissio (OR=
4,65; 1C95% 1,59 — 13,52) se

associaram de forma independente a morte
intra-hospitalar. A idade (OR=1,07; IC95%
1,03-1,12), a creatinina sérica (OR= 1,09;
1C95% 1,01 — 1,18) e o desenvolvimento
intra-hospitalar de insuficiéncia cardiaca

(OR= 2,34; 1C95% 1,07-5,10) associaram-se de
forma independente a maior risco de morte aos
seis meses p6s-SCA.

Conclusdo: A GA é factor preditivo
independente de morte intra-hospitalar nos
doentes ndo diabéticos admitidos por SCA.
Apesar de a GA ndo se associar de forma
independente a morte aos seis meses, ela
parece contudo contribuir para a mesma, uma
vez que o risco de morte é tanto maior quanto
mais elevada a GA. O seu valor preditivo
poderd nio ter sido revelado por um poder inad-
equado da amostra e/ou pela diferenga temporal
entre a aquisi¢do da GA e o endpoint avaliado.
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INTRODUCAO

Arelagﬁo entre a presenca de diabetes mellitus
e o risco acrescido de morbilidade e mortali-
dade ap6s sindrome corondria aguda (SCA) est4d
bem estabelecida®.

Recentemente tem-se assistido a um cres-
cente interesse num novo pardmetro, a hiper-
glicemia na fase aguda, contribuindo para isso a
comprovada associacio da mesma com a mortali-
dade intra-hospitalar e a longo prazo em doentes
diabéticos admitidos por SCA®®. Contudo, o
mecanismo pelo qual a hiperglicemia se associa a
maior mortalidade ndo foi ainda esclarecido, mas
parece resultar de uma resposta ao stress condi-
cionando glicogendlise induzida por catecolami-
nas. Assim sendo, a hiperglicemia na fase aguda
é frequentemente considerada como um epifend-
meno estando associada a mau progndstico
apenas porque o grau de stress adrenérgico estd
intimamente correlacionado com a extensdo da
lesdo miocdrdica.

age (OR=1.10; 95% CI 1.04-1.17), STEMI
(OR=3.02; 95% CI 1.07-8.50), AG (OR=1.073;
95% CI 1.004-1.146), serum creatinine
(OR=1.10; 95% CI 1.009-1.204) and KK >1 on
admission (OR=4.65; 95% CI 1.59-13.52) were
independently associated with in-hospital
death. Age (OR=1.07; 95% CI 1.03-1.12),
serum creatinine (OR=1.09; 95% CI 1.01-1.18)
and in-hospital development of heart failure
(OR=2.34; 95% CI 1.07-5.10) were
independently associated with higher risk of
death within six months of ACS.

Conclusions: AG is an independent predictive
factor of in-hospital death after ACS in
non-diabetic patients. Although it did not show
an independent association with higher risk of
six-month death, AG appears to contribute to
it, since the risk is greater the higher the AG.
Its predictive value may have been blunted by
the

insufficient power of the sample and/or by the
time interval between acquisition of AG and
the evaluated endpoint.
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INTRODUCTION

The relationship between diabetes and in-
creased risk of morbidity and mortality following
acute coronary syndrome is well established®.

There has recently been growing interest in a
new parameter, acute phase hyperglycemia,
which has been shown to be associated with
in-hospital and long-term mortality in diabetic
patients admitted with acute coronary syndrome
(ACS)®¥. The mechanism by which hypergly-
cemia is associated with higher mortality has not
been established, but it appears to be a stress
response causing glycogenolysis induced by
catecholamines. Acute phase hyperglycemia is
thus often considered an epiphenomenon that is
associated with poor prognosis only because the
degree of adrenergic stress correlates closely with
the extent of myocardial damage.

Recent studies on non-diabetic patients admit-
ted with ACS also suggest an association between
high admission glycemia (AG) and increased in-




Estudos recentes realizados em doentes nio
diabéticos internados por SCA sugerem igual-
mente uma associa¢do entre niveis elevados de
glicemia na admissdo (GA) e o aumento de
mortalidade e complicacdes intra-hospitalares®?.

O presente estudo de coorte retrospectivo foi
desenvolvido com o intuito de verificar se a GA é
factor preditivo de morte intra-hospitalar e aos
seis meses apés SCA em doentes ndo diabéticos.

POPULACAO E METODOS

Dos 601 doentes admitidos consecutivamente
por SCA, entre Julho de 2003 e Dezembro de
2004, na Unidade Corondria do Hospital de Sao
Marcos em Braga, foram incluidos no estudo 426
doentes ndo diabéticos nos quais a GA se encon-
trava determinada.

Com o intuito de incluir apenas doentes néo
diabéticos foram excluidos os doentes com dia-
betes prévia (diagnéstico prévio ao internamento
ou medicados com antidiabéticos orais e/ou
insulina) e doentes em que foi possivel realizar o
diagnéstico de diabetes durante o internamento
(pelo menos um doseamento da glicemia em
jejum superior ou igual a 126mg/dl, determinado
mais de 24 horas apés a admisséo). Consideramos
existir elevacdo da glicemia em jejum sempre que
os doentes apresentassem pelo menos um dosea-
mento, realizado pelo menos 24 horas apés a
admissdo, igual ou superior a 100 e inferior a 126
mg/dl.

Foram colhidos dados demogréficos, clinicos
e laboratoriais (glicemia, creatinina sérica e
hemoglobina) recorrendo a consulta dos proces-
sos clinicos. O valor dos parAmetros laboratoriais
considerado para andlise foi o primeiro valor
determinado nas primeiras 12 horas de admisséo.
Nao foi possivel estabelecer o estado prandial dos
doentes aquando da determina¢do da GA.

Os doentes foram estratificados em quartis (Q)
segundo a GA (Q1<102 mg/dl, Q2 102-119
mg/dl, Q3 120-149 mg/dl, Q4 >149 mg/dl). A GA
foi igualmente analisada sob a forma de varidvel
continua para incrementos de 10 mg/dl.

O seguimento aos seis meses foi conseguido
em 96,8% dos doentes sobreviventes recorrendo
a consulta dos processos clinicos ou contacto
telefénico.

O teste ¢ de Student foi utilizado para com-
parar varidveis continuas (expressas por média +
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hospital mortality and complications®?.

The present retrospective cohort study was
designed to determine whether AG is an
independent predictor of in-hospital and six-
month mortality after ACS in non-diabetic
patients.

METHODS

Of the 601 patients admitted consecutively
with ACS between July 2003 and December 2004
to the coronary care unit of Hospital de Sdo
Marcos, Braga, 426 non-diabetic patients whose
AG was recorded were included in the study.

In order to include only non-diabetic patients,
those with previous diabetes (diagnosed prior to
admission or taking oral antidiabetics and/or
insulin) were excluded, as were those in whom
diabetes was diagnosed during hospitalization
(with at least one fasting glucose measurement of
126 mg/dl or more, obtained at least 24 hours
after admission). Elevated fasting glucose was
defined as at least one measurement, taken at
least 24 hours after admission, of over 100 but
less than 126 mg/dl.

Demographic, laboratory
(glycemia, serum creatinine and hemoglobin)
data were collected from clinical records. The
laboratory test results used in the analysis were

clinical and

the first values measured within 12 hours of
admission. It was not possible to establish
patients’ prandial status at the time of AG
measurement.

The patients were stratified into quartile
groups (Q) according to AG levels (Q1<102
mg/dl, Q2 102-119 mg/dl, Q3 120-149 mg/dl,
and Q4 >149 mg/dl). AG was also analyzed as a
continuous variable in increments of 10 mg/dl.

Six-month follow-up was achieved in 96.8%
of patients surviving hospitalization, by means of
clinical records or telephone contact.

The Student’s t test was used to compare con-
tinuous variables (expressed as means + standard
deviation) in the case of normal distribution or the
Mann-Whitney test in other cases. The chi-
square test or Fisher’s exact test were used to
compare categorical variables (expressed as
frequencies or percentages).

In order to identify independent predictors of
in-hospital and six-month death (cumulative
mortality), univariate logistic regression analysis
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desvio padrdo), quando apresentavam dis-
tribui¢do normal, ou o teste de Mann-Whitney,
quando assim ndo acontecia. O teste de Y2 ou
exacto de Fisher foram usados para comparar
varidveis categéricas (expressas por frequéncia
ou percentagem).

Para identificar factores preditivos indepen-
dentes de morte intra-hospitalar e aos seis meses
(mortalidade cumulativa) recorremos inicial-
mente a regressdo logistica univariada, incluindo
seguidamente na andlise por regressio logistica
multivariada apenas as varidveis com significn-
cla estatistica identificadas pela primeira. O
modelo entrou em consideragdo, para morte intra-
-hospitalar, com dados demograficos (idade,
sexo), histéria médica [obesidade (IMC>30),
hipertensdo arterial, diabetes mellitus, dislipi-
demia, tabagismo, histéria de angina, histéria de
enfarte agudo do miocardio (EAM), histéria de
revascularizagdo miocdrdica (CABG ou inter-
vengdo corondria percutinea)|, caracteristicas
presentes na admissdo [GA (analisada como
varidvel continua para incrementos de 10 mg/dl),
creatinina sérica, classe Killip maior do que um
(KK>1), pressdo arterial sistélica (PAS), frequén-
cia cardfaca (FC), tipo de SCA (com ou sem
supradesnivelamento do segmento ST), localiza-
clo do enfarte (anterior versus inferior/lateral)],
fraccdo de ejeccdo inferior a 50% e desenvolvi-
mento de sinais e sintomas de insuficiéncia
cardfaca (IC) durante o internamento. Para deter-
minarmos quais os preditivos de morte aos seis
meses entramos em considera¢do com as mesmas
varidveis com excep¢do de algumas caracteristi-
cas presentes na admissdo (KK>1, PAS, FC).
Consideramos significancia estatistica quando

p<0,05.

RESULTADOS

Dos 426 doentes incluidos no estudo (62,6
anos + 13,1), a grande maioria era do sexo mas-
culino (77%), 52,3% eram hipertensos, 45,8%
dislipidémicos, 21,4% obesos, 29,6% fumadores
e 26,4% apresentavam elevacio da glicemia em
jejum. Na admissdo, 51,4% apresentavam SCA
com supradesnivelamento de ST (EAMcSST),
46,6% dos quais com localizagdo anterior, sendo
que cerca de 18,8% apresentavam KK>1. A GA
média foi de 134,89 mg/dl +51,95. Cerca de
52,1% tinham disfungdo sistélica ventricular

was used initially, followed by multivariate
logistic regression for variables identified as
statistically significant by univariate analysis. For
in-hospital mortality, the model analyzed demo-
graphic data (age and gender), medical history
(obesity [BMI >30], hypertension, diabetes,
dyslipidemia, smoking, angina, myocardial
infarction [MI], myocardial revascularization
[CABG or PCI]), admission characteristics (AG
[analyzed as a continuous variable in increments
of 10 mg/dl], serum creatinine, Killip class
higher than one [KK >1], systolic blood pressure
[SBP], heart rate [HR], type of ACS [with or
without ST-segment elevation], infarction location
(anterior or inferolateral]), ejection fraction
<50%, and development of signs and symptoms
of heart failure [HF] during hospital stay. The
same variables were analyzed to identify predict-
ors of six-month mortality, with the exception of
certain admission characteristics [KK >1, SBP,
and HR]. The level of statistical significance
adopted was p<0.05.

RESULTS

Of the 426 patients included in the study (age
62.6 years+13.1), most (77%) were male; 52.3%
were hypertensive, 45.8% dyslipidemic, 21.4%
obese, 29.6% smokers and 26.4% had elevated
fasting glycemia. At admission, 51.4% had ST-
segment elevation ACS (STEMI), of which 46.6%
were anterior, and 18.8% were in KK >1. Mean
AG was 134.89 mg/dl +£51.95. Left ventricular
systolic dysfunction (LVSD), with ejection
fraction <50%, was found in 52.1%, and 23.5%
developed HF during hospitalization.

Twenty-two patients (5.4%) died during
hospital stay and 20 (5.2% of those surviving
hospitalization) died within six months of ACS.

As shown in Table I, no statistically significant
differences were found between the subgroups
stratified by AG in terms of age, gender, history of
hypertension, smoking, angina, MI, surgical
revascularization or previous medication.
However, patients with higher AG were less
likely to be dyslipidemic or to have undergone
PCI before hospitalization, and more likely to
present with STEMI, anterior STEMI, higher HR
and serum creatinine, and KK >1. The frequency
of complications was similar in all four quartiles.

The higher the AG, the greater the likelihood




esquerda (DSVE — frac¢do de ejecgio inferior a
50%) e 23,5% desenvolveram IC durante o inter-
namento.

Vinte e dois (5,4%) doentes faleceram durante
o internamento e 20 (5,2% dos sobreviventes ao
internamento) aos seis meses apés SCA.

Sérgia Rocha et al.
Rev Port Cardiol 2007; 26:1367-77

of in-hospital or six-month death (Figure 1).
Comparing the quartile with the lowest AG (Q1)
with the other quartiles, we found that only the
quartile with the highest AG (Q4) had a signifi-
cantly higher relative risk of in-hospital death
(Q4:Q1 — RR=12.99; 95% CI 1.74-97.05,

Quadro 1
Caracteristicas da populacio
Q1 Q2 Q3 Q4 P
<102 mg/dl 102-119 mg/dl 120-149 mg/dl >149 mg/dl
n=103 n=105 n=107 n=111 tendéncia
Idade, anos (dp) 60,5 (12.9) 61,9 (12,9) 62,3 (12.5) 65,3 (13.7) 0,052
Sexo masculino, % 74,8 84,8 729 75,7 NS
FRCY, %
Hipertensiao 47,6 58,1 49,5 54,1 NS
Dislipidemia 57,3 43,8 43,9 38,7 0,04
Obesidade (IMC>30) 19,1 23.9 17.0 258 NS
Tabagismo 32 33,3 32,7 20,7 NS
Histéria prévia, %
Angina 17,5 10,5 10,3 17,1 NS
EAM 18,4 14,3 15,9 17,1 NS
CABG 2,9 29 1.9 2,7 NS
ICP 9,7 4,6 0 2,7 0,004
Medicacao prévia, %
AAS 26,2 17,1 20,6 16,2 NS
Bloqueador 3 14,6 17,1 14,0 13,5 NS
IECA 21,4 19 17,8 20,7 NS
Estatina 27,2 18,1 20,6 14,4 NS
Na admissao:
EAMcSST, % 31,1 46,7 62,6 64,0 <0,0001
EAMcSST Anterior, % 13,6 19,0 31,8 30,6 0,003
PAS, mmHg (dp) 131 (22) 138 (27) 141 (23) 135 (24) 0,03
FC, bpm (dp) 70 (13) 75 (21) 75 (21) 77(18) 0,02
KK>1, % 10,7 18,1 19,6 26,1 0,03
Creatinina, mg/dl (dp) 0,93 (0,37) 0,99 (0,39) 0,96 (0,29) 1,08 (0,43) 0,02
Hemoglobina, g/dl (dp) 14,1 (1,7) 14,1 (1,8) 14,2 (1,9) 14,4 (1,6) NS
Complicac¢oes, %
Angina 5,6 5,7 9.3 45 NS
Re-EAM 1.0 1.0 0,9 1,8 NS
Mecanicas 1,9 1,9 2,8 1,8 NS
DSVE 41,7 56,2 51,4 58,6 NS
1C 14,7 24,3 25,2 29,5 NS

AAS — Acido acetilsalicilico, CABG — Revascularizagio cirdrgica do miocérdio, DSVE — Disfungo sistélica ventricular esquerda,
EAM - Enfarte agudo do miocdrdio, FC- Frequéncia cardiaca, FRCV- Factores de risco cardiovascular, IECA — Inibidor da enzima
de conversiio da angiotensina, IC — Insuficiéncia cardfaca, ICP — Intervenggio corondria percuténea, IMC- Indice de massa corporal,
NS — Nao significativo, KK>1 — Classe de Killip maior do que um na admissio, EAMcSST — Enfarte agudo do miocédrdio com
supradesnivelamento do segmento ST, PAS - Pressdo arterial sistélica.

Tal como é exposto no Quadro I, ndo se obser-
varam diferengas estatisticamente significativas
entre as subpopulagdes estratificadas quanto a
GA no que diz respeito a idade, sexo, histéria de
hipertensdo arterial, tabagismo, angina, EAM,
revascularizagdo cirtrgica ou medicagdo prévia.

No entanto, os doentes com GA mais elevadas

p<0.001). Both Q3 (Q3:Q1 — RR=4.81; 95% CI
1.44-16.14, p=0.004) and Q4 (Q4:Q1 — RR=4.95;
95% CI 1.49-16.49, p=0.003) showed a signifi-
cantly higher relative risk of six-month death.
By univariate analysis (Table II), the variables
associated with in-hospital death were age,
female gender, smoking, AG, serum creatinine,
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Table 1

Population characteristics

Q1 Q2 Q3 Q4
<102 mg/dl 102-119 mg/dl 120-149 mg/dl >149 mg/dl P
n=103 n=105 n=107 n=111
Age in years (SD) 60.5 (12.9) 61.9 (12.9) 62.3 (12.5) 65.3 (13.7) 0.052
Male, % 74.8 34.8 72.9 75.7 NS
CV risk factors, %
Hypertension 47.6 58.1 49.5 54.1 NS
Dyslipidemia 57.3 43.8 43.9 38.7 0.04
Obesity (BMI >30) 19.1 23.9 17.0 25.8 NS
Smoking 32 33.3 32.7 20.7 NS
Previous history, %
Angina 17.5 10.5 10.3 17.1 NS
MI 18.4 14.3 15.9 17.1 NS
CABG 2.9 2.9 1.9 2.7 NS
PCI 9.7 4.6 0 2.7 0.004
Previous medication, %
Aspirin 26.2 17.1 20.6 16.2 NS
Beta-blockers 14.6 17.1 14.0 13.5 NS
ACE inhibitors 21.4 19 17.8 20.7 NS
Statins 27.2 18.1 20.6 14.4 NS
At admission:
STEMI, % 31.1 46.7 62.6 64.0 <0.0001
Anterior STEMI, % 13.6 19.0 31.8 30.6 0.003
SBP, mmHg (SD) 131 (22) 138 (27) 141 (23) 135 (24) 0.03
HR, bpm (SD) 70 (13) 75 (21) 75 (21) 77(18) 0.02
KK >1, % 10.7 18.1 19.6 26.1 0.03
Creatinine, mg/dl (SD) 0.93 (0.37) 0.99 (0.39) 0.96 (0.29) 1.08 (0.43) 0.02
Hemoglobin, g/dl (SD) 14.1 (1.7) 14.1 (1.8) 14.2 (1.9) 14.4 (1.6) NS
Complications, %
Angina 5.6 5.7 9.3 4.5 NS
Reinfarction 1.0 1.0 0.9 1.8 NS
Mechanical 1.9 1.9 2.8 1.8 NS
LVSD 41.7 56.2 51.4 58.6 NS
HF 14.7 24.3 25.2 29.5 NS

SD: standard deviation; CV: cardiovascular; BMI: body mass index; MI: myocardial infarction; CABG: coronary artery bypass grafting;
PCI: percutaneous coronary intervention; ACE: angiotensin-converting enzyme; STEMI: ST-segment elevation MI; SBP: systolic blood
pressure; HR: heart rate; KK >1: Killip class more than one; LVSD: left ventricular systolic dysfunction; HF: heart failure

tinham menor probabilidade de serem dislipi-
démicos ou terem realizado intervenc¢éo corondria
percutanea (ICP) previamente ao internamento
e apresentavam-se mais frequentemente com
EAMcSST, EAMcSST anterior, FC mais elevada,
creatinina sérica mais elevada e KK>1. A ocor-
réncia de complicagdes foi semelhante nos quatro
quartis.

Quanto mais elevada a GA, maior a probabi-
lidade de morte intra-hospitalar e aos seis meses
(Figura 1). Tomando por referéncia o quartil com
GA mais baixa (Q1), e comparando-o com os
restantes quartis, verificamos que apenas o quar-
til com GA mais elevada (Q4) apresentava um
risco relativo aumentado, estatisticamente signi-

STEMI, KK >1, SBP, HR and in-hospital
development of HF. Of these, on multivariate
analysis, only age (OR=1.10; 95% CI 1.04-1.17,
p=0.0009), STEMI (OR=3.02; 95% CI 1.07-8.50,
p=0.03), AG (OR=1.073; 95% CI 1.004-1.146,
p=0.03), serum creatinine (OR=1.10; 95% CI
1.009-1.204, p=0.02) and KK >1 at admission
(OR=4.65; 95% Cl 1.59-13.52, p=0.004) were
independently associated with in-hospital death.

Although univariate analysis identified age,
female gender, smoking, AG, serum creatinine
and HF as probable factors in six-month mortality
after ACS, only age (OR=1.07; 95% CI 1.03-
1.12, p=0.0003), serum creatinine (OR=1.09;
95% CI 1.01-1.18, p=0.03) and in-hospital




ficativo, de morte intra-hospitalar (Q4:Q1 — RR=
12,99; 1C95% 1,74-97,05, p<0,001). Tanto Q3
(Q3:Q1 — RR= 4.,81; 1C95% 1,44-16,14,
p=0,004) como Q4 (Q4:Q1 — RR= 4,95; 1C95%
1,49-16,49, p=0,003) conferiam risco relativo
aumentado, com significado estatistico, de morte
aos seis meses

Por andlise univariada (Quadro II), verifi-
camos (ue as varidveis que se assoclaram a morte
intra-hospitalar foram a idade, sexo feminino,
tabagismo, GA, creatinina sérica, EAMcSST,
KK>1, PAS, FC e desenvolvimento de IC intra-
-hospitalar. Destas, por andlise multivariada,
apenas a idade (OR= 1,10; 1C95% 1,04 — 1,17,
p=0,0009), EAMcSST (OR= 3,02; [C95% 1,07 —
8,50, p=0,03), GA (OR= 1,073; 1C95% 1,004 —
1,146, p= 0,03), creatinina sérica (OR= 1,10;
1C95% 1,009 — 1,204, p= 0,02) e KK>1 na
admissdo (OR= 4,65; 1C95% 1,59 — 13,52, p=
0,004) se associaram de forma independente a
morte intra-hospitalar.

Sérgia Rocha et al.
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Figura 1

Relagdo entre glicemia na admissdo e mortalidade intra-hospita-
lar e aos seis meses.

Figure 1

Relation between admission glycemia and in-hospital and six-
month mortality

Quadro Il
Variaveis associadas a morte intra-hospitalar
OR OR
Analise univariada p Analise multivariada p

Idade 1,14 (1,08 - 1,21) <0,0001 1,10 (1,04 -1,17) 0,0009
Sexo feminino 245 (1,01 - 5,91) 0,04 NS
Tabagismo 0,12 (0,02 — 0,54) 0,001 NS
Glicemia admissio 1,22 (1,13 - 1,33) <0,0001 1,073 (1,004 — 1,146) 0,03
Creatinina sérica 1,23 (1,10 - 1,37) 0,0002 1,10 (1,009 — 1,204) 0,02
EAMeSST 2,81 (1,08 — 7,29) 0,03 3,02 (1,07 - 8,50) 0,03
KK >1 9,75 (3,97 — 23,93) <0,0001 4,65 (1,59 — 13,52) 0,004
Pressio arterial sistélica 0,96 (0,94 - 0,98) 0,0001 NS

KK>1 — Classe de Killip maior do que um na admissdo, NS — Nao significativo, EAMcSST — Enfarte agudo do miocardio com

supradesnivelamento do segmento ST.

Table 11
Variables associated with in-hospital death
OR p OR p
Univariate analysis Multivariate analysis

Age 1.14 (1.08-1.21) <0.0001 1.10 (1.04-1.17) 0.0009
Female gender 2.45 (1.01-5.91) 0.04 NS
Smoking 0.12 (0.02-0.54) 0.001 NS
Admission glycemia 1.22 (1.13-1.33) <0.0001 1.073 (1.004-1.146) 0.03
Serum creatinine 1.23 (1.10-1.37) 0.0002 1.10 (1.009-1.204) 0.02
STEMI 2.81 (1.08-7.29) 0.03 3.02 (1.07-8.50) 0.03
KK >1 9.75 (3.97-23.93) <0.0001 4.65 (1.59-13.52) 0.004
SBP 0.96 (0.94-0.98) 0.0001 NS
HR 1.02 (1.001-1.04) 0.03 NS
HF 3.46 (1.26-9.48) 0.02 NS

STEMI: ST-segment elevation MI; KK >1: Killip class more than one at admission; SBP: systolic blood pressure; HR: heart rate;

HF: heart failure

1373



1374

Rev Port Cardiol
Vol. 26 Dezembro 07 / December 07

Apesar de na andlise univariada para a
mortalidade aos seis meses p6s-SCA terem sido
identificados como provdveis contribuidores a
idade, sexo feminino, tabagismo, GA, creatinina
sérica e IC, apenas a idade (OR= 1,07; 1C95%
1,03-1,12, p= 0,0003), a creatinina sérica (OR=
1,09; 1C95% 1,01 — 1,18, p= 0,03) e o desen-
volvimento intra-hospitalar de insuficiéncia
cardfaca (OR= 2,34; 1C95% 1,07-5,10, p=0,03)
mantiveram correlagdo independente com a
mesma em andlise multivariada (Quadro I11).

development of HF (OR=2.34; 95% CI 1.07-5.10,
p=0.03) maintained an independent correlation on
multivariate analysis (Table I1I).

DISCUSSION AND CONCLUSIONS

In our population, we found that AG is an
independent predictor of in-hospital death and
appears to contribute towards increased six-
month mortality after ACS in non-diabetic

Quadro 111
Varidveis associadas a morte aos seis meses
OR p OR P
Analise univariada Analise multivariada
Idade 1,08 (1,04 -1,12) <0,0001 1,07 (1,03 -1,12) 0,0003
Sexo feminino 2,26 (1,16 — 4,42) 0,01 NS
Tabagismo 0,29 (0,11-0,76) 0,01 NS
Glicemia admissiao 1,08 (1,03 - 1,13) 0,0007 NS
Creatinina sérica 1,11 (1,04 -1,18) 0,0008 1,09 (1,01 - 1,18) 0,03
Insuficiéncia cardiaca 3,70 (1,77 -7,72) 0,0005 2,34 (1,07 - 5,10) 0,03
NS — Nao significativo
Table 111
Variables associated with six-month death
OR OR
Univariate analysis P Multivariate analysis P
Age 1.08 (1.04-1.12) <0.0001 1.07 (1.03-1.12) 0.0003
Female gender 2.26 (1.16-4.42) 0.01 NS
Smoking 0.29 (0.11-0.76) 0.01 NS
Admission glycemia 1.08 (1.03-1.13) 0.0007 NS
Serum creatinine 1.11 (1.04-1.18) 0.0008 1.09 (1.01-1.18) 0.03
HF 3.70 (1.77-7.72) 0.0005 2.34 (1.07-5.10) 0.03

HF: heart failure

DISCUSSAO E CONCLUSOES

Na nossa populagdo verificamos que a GA é
factor preditivo independente de morte intra-
-hospitalar e parece contribuir para aumento de
mortalidade aos seis meses apés SCA em doentes
ndo diabéticos. Verificamos igualmente que o
risco de morte intra-hospitalar e aos seis meses é
tanto maior quanto mais elevada for a GA, parti-
cularmente quando GA é maior do que 120 mg/dl.

Estes resultados alertam para a necessidade
de avaliarmos a GA em todos os doentes admiti-
dos por SCA, incluindo os ndo diabéticos, com o
intufto de identificarmos os individuos com maior
risco de morte e assim tentarmos melhorar o seu
prognéstico. Apesar de existirem recomen-

patients. We also found that in-hospital and
six-month mortality is greater the higher the AG,
particularly for AG of over 120 mg/dl.

These results highlight the need to measure
AG in all patients admitted with ACS, including
non-diabetic individuals, in order to identify
those at greater risk of death and thus attempt to
improve their prognosis. Although there are
guidelines® for rigorous control of blood glucose
in all hospitalized patients, glycemia levels are
not included in MI risk scores™, and current
guidelines for ACS do not offer diagnostic or
therapeutic strategies in this regard. It is possible
that measures to normalize blood glucose levels
could improve outcomes in non-diabetic patients

with elevated AG admitted with ACS, as has




dagdes® para um controle glicémico rigoroso em
todos os doentes hospitalizados, os niveis de
glicemia ndo estdo incluidos nos scores de risco
de EAM® e as guidelines de SCA actualmente
em vigor ndo sugerem estratégias diagnésticas ou
terapéuticas para esse intuito. E possivel que o
uso de medidas para normalizacdo dos valores de
glicemia melhore o prognéstico de doentes nao
diabéticos com GA elevadas admitidos por SCA,
como previamente demonstrado para doentes
criticos” e doentes diabéticos com SCA®. Sao
necessdrios mais estudos aleatorizados para
definitivamente estabelecer a utilidade da terapia
intensiva dirigida ao controlo da glicemia no sub-
-grupo de doentes ndo diabéticos.

Continua por esclarecer se a GA elevada é um
contribuidor directo ou apenas um marcador de
mau prognostico p6s-SCA. A GA elevada nas SCA
poder-se-4 limitar a representar a severidade da
doenca, correlacionando-se com a extensdo da
lesdo miocérdica. Na nossa populacdo a GA mais
elevadas corresponderam estados de gravidade
potencialmente superiores: mais vezes EAMcSST,
mais EAMcSST anterior, FC mais elevada, crea-
tinina sérica mais elevada e mais frequente
KK>1. No entanto, verificamos que a GA é um
factor preditivo de morte intra-hospitalar inde-
pendente destas varidveis. Embora a GA tenha
sido identificada em andlise univariada como
possivel contribuidora para a mortalidade aos
seis meses, ndo demonstrou ser um factor prediti-
vo independente na andlise multivariada, o que
se poderd dever ao poder inadequado da amostra
ou a dilui¢do temporal do valor preditivo da
glicemia avaliada na admisséo.

A associacdo entre GA elevada e mau
prognéstico poderd ser explicada pelo facto de
alguns destes doentes serem na realidade diabéti-
cos ndo diagnosticados ou doentes com altera¢do
do metabolismo glucidico e representarem,
portanto, um subgrupo de alto risco. No estudo
GAMI" verificou-se que as alteragdes do meta-
bolismo glucidico, detectadas recorrendo a uma
prova de tolerdncia oral a glicose na primeira
semana pés-evento, sdo comuns em doentes com
enfarte agudo do miocérdio e possuem uma forte
correlagdo com o prognéstico pés-evento.
Atendendo a alta prevaléncia das altera¢oes do
metabolismo glucidico em doentes com doenga
cardiovascular estabelecida, as recentes reco-
mendagdes para o tratamento da diabetes,
pré-diabetes e doencas cardiovasculares® acon-
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already been shown for critically ill patients® and
diabetic patients with ACS®. More randomized
studies are required to establish beyond doubt the
usefulness of intensive glycemic control in non-
diabetic patients.

It remains to be seen whether higher AG
contributes directly to poor prognosis after ACS
or is merely an indicator. Elevated AG may
simply reflect disease severity by correlating with
the extent of myocardial damage. In our popula-
tion, higher AG corresponded to potentially more
severe conditions: more STEMI, more anterior
STEMI, higher HR and serum creatinine, and KK
>1. Nevertheless, we found AG to be a predictor
of in-hospital death independently of these
variables. Although AG was identified by
univariate analysis as possibly contributing to
six-month mortality, it was not an independent
factor on multivariate analysis, which may have
been due to the insufficient power of the sample
and/or by the blunting of its predictive value by
the time elapsed since glycemia measurement on
admission.

The association between higher AG and poor
prognosis could be explained by the fact that
some patients may actually be diabetic or have
impaired glucose metabolism, and are therefore a
high-risk subgroup. The GAMI study"” found that
impaired glucose metabolism, detected by an oral
glucose tolerance test in the first week after the
event, is common in post-MI patients and corre-
lates strongly with post-event outcome. Given the
high prevalence of impaired glucose metabolism
in patients with established cardiovascular
disease, recent guidelines for the treatment of
diabetes, pre-diabetes and cardiovascular disease
recommend oral glucose tolerance testing in such
patients.

Our study has some limitations. Firstly, its
retrospective nature means that it is impossible to
eliminate residual confounding. However, the
association between AG and in-hospital mortality
persists even after adjustment for various
baseline characteristics and comorbidities.
Secondly, the small sample size, together with the
small number of events, made it impossible to
perform multivariate analysis of different types of
ACS, and hence to determine the strength of the
association between AG and in-hospital and six-
month mortality in these subgroups. A further
limitation arises from the fact that the patients
were divided into quartiles based only on the first
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selham a realiza¢do de uma prova de tolerancia
oral a glicose em todos estes doentes.

O nosso estudo apresenta algumas limitagdes.
A primeira dos quais diz respeito a natureza
retrospectiva do estudo e a impossibilidade ine-
rente de eliminar a existéncia de confundimento
residual. No entanto, a associac@o entre a GA e a
mortalidade intra-hospitalar persiste apés ajustar
para diversas caracterfsticas basais e comorbili-
dades. Por outro lado, o reduzido tamanho
amostral aliado ao pequeno niimero de eventos
inviabilizaram a andlise multivaridvel nos distin-
tos subtipos de SCA, impossibilitando a determi-
nac¢do da forca de associacio entre a GA e a mor-
talidade intra-hospitalar e aos seis meses nos
mesmos. Outra limitagéo reside no facto de termos
subdividido a popula¢do em quartis considerando
apenas o primeiro doseamento de glicemia, sem
conhecermos a estado prandial dos doentes
aquando da colheita. Assumimos, no entanto, que
os doentes cuja colheita foi realizada sem jejum
terdo sido equitativamente distribuidos pelos
quartis. A provdvel presenca nos quartis superi-
ores (Q3 e Q4) de doentes com metabolismo
glucidico normal, cuja colheita foi realizada sem
jejum, poderd ter enfraquecido a associagdo
encontrada entre a GA e a mortalidade.

Em conclusdo, a GA elevada estd associada a
maior risco de morte intra-hospitalar e aos seis
meses nos doentes ndo diabéticos admitidos por
SCA. O controlo glicémico agressivo durante a
hospitaliza¢do, um seguimento cuidadoso e a
pesquisa de diabetes mellitus ou de estados pré-
diabéticos, aliados & modificacdo de factores de
risco poderdo representar formas de melhorar o
prognéstico neste grupo de doentes.

glycemia measurement, without knowing their
prandial status at the time of sampling. We can,
however, assume that patients who were tested
under non-fasting conditions would have been
distributed equally between the quartiles. The fact
that the higher quartiles (Q3 and Q4) probably
contained patients with normal glucose metabo-
lism but who were tested under non-fasting condi-
tions may have weakened the association between
AG and mortality.

In conclusion, higher AG is associated with
greater risk of in-hospital and six-month death in
patients admitted with ACS.
Aggressive glycemic control during hospitalization,
close monitoring during follow-up and assessment
of diabetes or pre-diabetes, together with
modification of other cardiovascular risk factors,
may help to improve prognosis in these patients.

non-diabetic
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