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RESUMO

Introducdo: Estudos recentes demonstraram
que a duracdo do QRS (dQRS) est4 associada a
mau prognéstico em doentes com insuficiéncia
cardfaca e ap6s enfarte agudo do miocédrdio
com elevagdo do segmento ST. Pouco se sabe
sobre a importancia prognéstica da dQRS nos
doentes com sindrome corondria aguda sem
elevacgdo do segmento ST (SCASEST).
Objectivo: Determinar se existe relagdo entre a
dQRS na admissdo e o risco de morte um ano
ap6s SCAsEST.

Populagao e Métodos: Estudaram-se 539
doentes (idade 65.52 + 12.47 anos, 69.9%
homens) admitidos na Unidade Coronéria

por SCASEST. A dQRS foi medida no
electrocardiograma realizado na admisséo.
Resultados: A dQRS média foi de 94.29 +
18.3 ms. A mortalidade ao ano foi de 13.4%.
A dQRS correlacionou-se com ocorréncia de
morte um ano apés evento, e o seu melhor
valor discriminativo foi 92 ms. Os doentes
com dQRS > 92ms eram mais idosos, mais
frequentemente homens e tinham maior
prevaléncia de doenga corondria prévia. Na
admissdo apresentaram-se mais vezes em
classe funcional de Killip > 1 e desenvolveram
com maior frequéncia insuficiéncia

cardfaca e disfun¢do sistélica ventricular
esquerda. Foram menos vezes submetidos

a coronariografia. A mortalidade ao ano foi
superior nos doentes com dQRS > 92 ms.
Apés ajustar para as caracteristicas basais e o
tratamento, a dQRS > 92 ms manteve-se como
preditor independente de mortalidade ao ano

ABSTRACT

Non-ST elevation acute coronary syndrome:

QRS duration and long-term prognosis

Background: Recent studies have
demonstrated that QRS duration (QRSd) is
associated with poor prognosis in heart failure
and ST-elevation myocardial infarction. Less
is known about the prognostic importance of
QRSd in patients with non-ST elevation acute
coronary syndrome (non-ST ACS).

Aim: To determine if admission QRSd is
associated with 1-year mortality in non-ST
ACS.

Methods: We studied 539 patients (aged
65.52+12.47 years, 69.9% male) admitted to
the coronary unit with non-ST ACS. QRSd was
measured on the admission electrocardiogram.
Resulis: Mean QRSd was 94.29+18.3 ms.
One-year mortality was 13.4%. QRSd showed
a good correlation with 1-year mortality and
its best cut-off was 92 ms. Patients with QRSd
>92 ms were older, more frequently male and
with prior history of coronary heart disease.
On admission they presented more often in
Killip class >1, and had a higher incidence
of heart failure and left ventricular systolic
dysfunction. They less often underwent
coronary angiography. One-year mortality

was higher in patients with QRSd >92 ms.
After adjusting for baseline characteristics
and treatment, QRSd >92 ms remained an
independent predictor of 1-year mortality
(adjusted OR=3.87; 95% CI 1.74-8.44).
Conclusion: In this non-ST ACS population,
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(OR ajustado de 3.87; 1C95% 1.74-8.44).
Conclus@o: Nesta populacdo de SCASEST a
duragdo do QRS foi preditor independente de
mortalidade um ano apés o evento.

Palavras-Chave
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INTRODUCAO

importancia do alargamento do QRS em

doentes com insuficiéncia cardiaca tem
sido amplamente estudada. Nessa populagdo,
o alargamento do QRS é um factor de mau
prognéstico, existindo uma correlagdo directa
entre a duracdo do QRS (dQRS) e o risco de
morteV.

E sabido que a presenca de bloqueio
completo de ramo direito ou esquerdo no
electrocardiograma de admissdo de doentes
com sindrome corondria aguda (SCA) se associa
a pior prognéstico®. No entanto, a importancia
da dQRS em contexto de SCA, na auséncia de
padrdo de bloqueio de ramo, ndo estd totalmente
estabelecida. Alguns estudos verificaram existir
associacfo entre a dQRS e o risco de morte em
doentes admitidos por SCA com eleva¢do do
segmento ST, ficando por definir se a dQRS ¢é
um marcador ou um preditor de risco®. O papel
da dQRS nos doentes com SCA sem elevacdo do
segmento ST (SCAsSEST) tem recebido menos
atencdio por parte da comunidade cientifica,
continuando por esclarecer.

Foi mnosso objectivo verificar se existe
uma correlagdo entre a dQRS, medida no
electrocardiograma de admissdo, e o aumento de
risco de morte um ano apés SCAsEST.

POPULACAO E METODOS

Populacio
De 01 de Junho de 2004 a 31 de Dezembro
de 2006 foram admitidos na Unidade Corondria
do Hospital de Sao Marcos 574 doentes com
diagnéstico de SCAsEST. Destes, apenas 539
cumpriam os critérios de inclusio e exclusdo.
Critérios de inclusdo: diagnéstico definitivo

de SCASEST, definido pela presenca de dor

QRSd was an independent predictor of 1-year
mortality after the event.
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INTRODUCTION

he importance of QRS duration (QRSd) in

patients with heart failure has been widely
studied, and QRS prolongation is a predictor
of poor prognosis in this population, since
there is a direct correlation between QRSd and
mortality".

Right or left bundle branch block on the
admission electrocardiogram (ECG) of patients
with acute coronary syndrome (ACS) is known to
be associated with worse prognosis®. However,
the importance of QRSd in ACS without bundle
branch block has yet to be established. Some
studies have found an association between QRS
duration and mortality in patients admitted
with ST-elevation ACS®¥, but it remains to
be determined whether QRSd is a marker or a
predictor of risk®. The role of QRSd in patients
with non-ST elevation ACS (non-ST ACS) has
been less studied and remains to be clarified.

Our aim was to determine whether there is a
correlation between QRS duration as measured
on the admission electrocardiogram and mortality
at one year after non-ST ACS.

METHODS

Between June 1 2004 and December 31
2006, 574 patients were admitted to the coronary
unit of Hospital de Sdo Marcos with non-ST ACS,
of whom 539 met the inclusion criterion, which
was definitive diagnosis of non-ST ACS, defined
as typical chest pain with dynamic or evolving
ECG changes, with or without elevated troponin
I (cut-off <0.04 ng/ml).

Exclusion criteria were unavailability of
admission electrocardiogram, or presence of
ventricular pacing rhythm or left bundle branch

block on admission ECG.




tordcica tipica e alteragdes electrocardiograficas
dindmicas ou evolutivas, com ou sem elevacdo da
Troponina I (cut-off < 0.04 ng/ml).

Critérios de exclusdo: electrocardiograma
de admissdo ndo disponivel, presenca de ritmo
de pacing ventricular ou de bloqueio completo
de ramo esquerdo no electrocardiograma de
admissdo.

Dados

Recorrendo a consulta dos processos clinicos,
foram colhidos dados demograficos, antecedentes
(hipertensdo, diabetes mellitus, dislipidemia,
hébitos tabdgicos e histéria de SCA, intervengao
ou cirurgia corondria prévios), exame fisico na
admissdo (pressdo arterial, frequéncia cardfaca e
classe de Killip), electrocardiograma na admisséo
(presenca de ritmo de pacing ventricular ou
bloqueio completo de ramo esquerdo e dQRS),
avaliacdo da funcfo sistélica ventricular es-
querda, interven¢do realizada (coronariografia,
intervencdo corondria percutnea ou cirurgia
corondria), desenvolvimento de sinais e sintomas
de insuficiéncia cardiaca e ocorréncia de morte
intra-hospitalar.

A dQRS foi medida no electrocardiograma de
12 derivagdes realizado na admisséo, registado a
uma velocidade de 25mm/s e com amplifica¢do
de 10 mm/mYV, de forma manual (realizada sempre
pelo mesmo investigador na derivagio com QRS
mais longo) e automdtica (MAC 1200 ST® da GE).
Verificou-se existir uma boa correlagio (r=0,87)
entre a medicdo manual e automética, tendo-se
optado pela medi¢do automética da dQRS para
a anélise.

Seguimento e evento primario

Os doentes foram seguidos e avaliado o status
vital um ano apés o SCAsSEST, que foi possivel
em 98% dos doentes.

O evento primdrio foi a ocorréncia de morte
a0 ano.

Analise estatistica

As varidveis categéricas foram expressas por
frequéncia e/ou percentagem e comparadas pelo
teste de %2 ou teste exacto de Fisher. As vari-
dveis continuas foram expressas por média +
desvio padrfio e analisadas recorrendo ao teste
¢t de Student, quando apresentavam distribuic¢do
normal, ou pelo teste de Mann-Whitney, quando
assim ndo acontecia.
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Data were collected from clinical records
on  demographic history
(hypertension, diabetes, dyslipidemia, smoking

characteristics,

and previous ACS or percutaneous or surgical
coronary intervention), physical examination
on admission (blood pressure, heart rate and
Killip class), admission ECG (presence of
ventricular pacing rhythm or left bundle branch
block, and QRSd), left ventricular systolic
function, treatment (coronary angiography and
percutaneous or surgical coronary intervention),
development of signs and symptoms of heart
failure, and in-hospital death.

QRSd was measured on 12-lead ECG at
admission, recorded at 25 mm/s paper speed with
10 mm/mV amplitude, both manually (always by
the same investigator and in the lead with the
longest QRS) and automatically (MAC 1200 ST®,
GE Healthcare). A good correlation (r=0.87)
was found between manual and automatic
measurements, and the automatic measurements
were selected for the analysis.

Follow-up and primary endpoint

The patients were followed and their vital
status assessed one year after non-ST ACS,
follow-up being achieved in 98%. The primary
endpoint was death at one year.

Statistical analysis

Categorical variables were expressed as
frequencies and/or percentages and compared
using the chi-square test or Fisher’s exact test.
Continuous variables were expressed as means
+ standard deviation and analyzed using the
Student’s t test when distribution was normal,
and by the Mann-Whitney test otherwise.

Receiver operating characteristic (ROC)
curves were constructed in order to determine
the best QRSd cut-off value for the endpoint. The
study population was then divided and analyzed
according to this value.

Survival after non-ST ACS was estimated
by the Kaplan-Meier method, the groups
being compared using the log rank test. A
logistic regression model was used to identify
independent predictors of death one year after
the event. Besides the variable under study (QRS
duration), the model included echocardiographic
assessment of left ventricular systolic function
(dysfunction being defined as ejection fraction
of <50%), development of symptoms of heart
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Quadro I. Caracteristicas gerais da populacao

dQRS <92 ms n=296 | dQRS > 92 ms n=243 Total n = 539 p

Idade, anos (dp) 64.70 (12.70) 66.52 (12.12) 65.52 (12.47) NS
Sexo masculino, % 63.8 774 69.9 0.001
FRCY, %

Hipertensao 67.2 71.2 69.0 NS

Diabetes mellitus 28.0 32.5 30.0 NS

Dislipidemia 52.0 51.4 51.8 NS

Fumador 23.9 17.7 21.2 NS
Doenca coronaria prévia, %

Angina 19.3 26.7 41.2 0.05

EAM 19.9 31.3 25.0 0.003

CABG/ICP 8.1 15.6 11.5 NS
Na admissao:

PAS, mmHg (dp) 141.0 (26.42) 141.56 (28.43) 141.69 (27.32) NS

FC, bpm (dp) 76.75 (19.02) 76.88 (18.42) 76.81 (18.74) NS

Elevacao da Tpl 94.6 94.2 94.4 NS

Classe Killip >1, % 18.9 33.4 25.4 <0.0001
Intervencao, %

Coronariografia 81.7 73.2 77.9 0.01

CABG 8.8 12.7 10.6 NS

ICP 57.1 55.9 56.6 NS
Evolucao, %

DSVE 43.9 60.1 51.0 <0.0001

Sintomas de IC 29.1 39.9 33.9 0.01

Mortalidade ao ano 5.7 22.6 13.4 <0.0001

CABG - revascularizagdo cirdrgica do miocdrdio, DSVE — disfungéo sistélica ventricular esquerda, EAM — Enfarte agudo do miocédrdio, FC- frequéncia cardfaca, FRCV- Factores de

risco cardiovascular, IC — Insuficiéncia cardfaca, ICP — intervengdo corondria percutanea, NS — Nao significativo, PAS- pressao arterial sist6lica, SCAsEST — Sindrome coronaria aguda

sem elevagdo do segmento ST, Tpl — Troponina 1.

De forma a determinar o melhor cut-off da
dQRS para o evento recorreu-se a anélise das
curvas da Receiver-Operanting Characteristic
(ROC). A populacéo foi posteriormente dividida
e analisada segundo o melhor cui-off da dQRS
para o evento.

A sobrevida apés SCASEST foi estimada
pelo método de Kaplan-Meier, sendo os grupos
comparados pelo teste de log-rank. O modelo
de regressdo logistica foi usado para identificar
factores preditores independentes de morte um
ano ap6s evento. Para além da varidvel em estudo
(dQRS), o modelo entrou em consideragdo com
a avaliagfio ecocardiogréfica da funcéo sistélica
ventricular esquerda (disfuncgéo sistélica ven-
tricular esquerda quando fraccdo de ejeccdo
inferior a 50%), desenvolvimento de sintomas
de insuficiéncia cardfaca, intervencdo realizada
(coronariografia, revasculariza¢do percutinea ou
cirtirgica) e com as seguintes varidveis presentes
na admissdo: idade, sexo, hipertensdo arterial,

failure, treatment (coronary angiography and
percutaneous or surgical revascularization),
and the following
admission: age, gender, hypertension, diabetes,
dyslipidemia, smoking, previous history of
angina, myocardial infarction or myocardial
revascularization, systolic  blood  pressure
and heart rate. Only variables with statistical
significance on univariate analysis were included
in the final models.

Values of p<0.05 were considered statistically
significant.

variables recorded at

RESULTS

The mean QRSd of the 539 patients included
was 94.29+18.23 ms (25th percentile = 82 ms
and 75th percentile = 102 ms), and 11.1% had a
QRSd 2120 ms.

Cumulative mortality at one year after non-




Table 1. General characteristics of the population
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QRSd 292 ms n=296 | QRSd >92 ms n=243 Total n=539 P

Age, years (SD) 64.70 (12.70) 66.52 (12.12) 65.52 (12.47) NS
Male, % 63.8 774 69.9 0.001
CVRF, %

Hypertension 67.2 71.2 69.0 NS

Diabetes 28.0 32.5 30.0 NS

Dyslipidemia 52.0 51.4 51.8 NS

Smoking 23.9 17.7 21.2 NS
Previous coronary disease, %

Angina 19.3 26.7 41.2 0.05

MI 19.9 31.3 25.0 0.003

CABG/PCI 8.1 15.6 11.5 NS
At admission:

SBP, mmHg (SD) 141.0 (26.42) 141.56 (28.43) 141.69 (27.32) NS

HR, bpm (SD) 76.75 (19.02) 76.88 (18.42) 76.81 (18.74) NS

Elevated troponin I 94.6 94.2 94.4 NS
Killip class >1, % 18.9 33.4 25.4 <0.0001
Treatment, %

Coronary angiography 81.7 73.2 779 0.01

CABG 8.8 12.7 10.6 NS

PC1 57.1 55.9 56.6 NS
Clinical course, %

LVSD 43.9 60.1 51.0 <0.0001

Symptoms of HF 29.1 39.9 33.9 0.01

Mortality at one year 5.7 22.6 13.4 <0.0001

CABG: coronary artery bypass grafting; CVRF: cardiovascular risk factors; HF: heart failure; HR: heart rate; LVSD: left ventricular systolic dysfunction; MI: myocardial infarction; PCI:
percutancous coronary intervention; QRSd: QRS duration; SBP: systolic blood pressure; SD: standard deviation.

diabetes mellitus, dislipidemia, tabagismo, his-
téria prévia de angina, histéria de enfarte agudo
do miocdrdio, histéria de revasculariza¢io mio-
cardica, pressdo arterial sistélica e frequéncia
cardfaca. Apenas as varidveis com significincia
estatistica na anélise univariada foram incluidas
nos modelos finais.

Foram considerados estatisticamente signifi-
cativos valores de p < 0.05.

RESULTADOS

Os 539 doentes incluidos apresentavam uma
dQRS média de 94.29 + 18.23 ms (percentil 25
= 82 ms e percentil 75 = 102 ms), sendo que em
11.1% a dQRS era superior ou igual a 120 ms.

A mortalidade cumulativa um ano apés
SCASEST foi de 13.4%.

Observou-se uma correlagdo entre a dQRS
e a incidéncia de morte um ano apés o evento,

sendo 92 ms o melhor cut-off da dQRS (area

ST ACS was 13.4%.

There was a correlation between QRSd and
mortality one year after the event, the best cut-
off being 92 ms (area under the curve 0.77; 95%
Cl 0.72-0.82). The sensitivity, specificity and
negative predictive value of QRSd 292 ms for
one-year mortality were 76.4, 59.5 and 94.3%
respectively.

As can be seen in Table I, patients with QRS
duration 292 ms were older, more frequently male
and with prior history of coronary heart disease
(CHD), with no significant differences in other
cardiovascular risk factors. On admission they
presented more often in Killip class >1 (33.4 vs.
18.9%, p<0.0001) and had a higher incidence of
heart failure symptoms (39.9 vs. 29%, p=0.01)
and left ventricular systolic dysfunction (60.0 vs.
43.6%, p<0.0001). They less often underwent
coronary angiography (73.2 vs. 81.7%, p=0.01),
but surgical or percutaneous revascularization
was performed in a similar proportion of both
groups.
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under the curve de 0.77; 1C 95% 0.72-0.82). A
sensibilidade, a especificidade e o valor preditivo
negativo da dQRS > 92ms para mortalidade ao
ano foi de 76.4, 59.5 e 94.3%, respectivamente.

Tal como é exposto no Quadro I, os doentes
com dQRS > 92 ms eram mais idosos, mais
frequentemente do sexo masculino e tinham
maior prevaléncia de doenga corondria pré-
via, ndo se encontrando outras diferencas
significativas nos restantes factores de risco
cardiovascular. Na admissdo apresentaram-se
mais vezes em classe funcional de Killip >1
(33.4 versus 18.9%, p < 0.0001), tiveram maior
incidéncia de sintomatologia de insuficiéncia
cardiaca (39.9 wversus 29%, p = 0.01) e de
disfungéo sistélica ventricular esquerda (60.0
versus 43.6%, p < 0.0001). Foram menos vezes
submetidos a coronariografia (73.2 versus 81.7%,

= 0.01), mas ocorreu semelhante propor¢ao
de revascularizacdo miocdrdica, cirdrgica ou
percutanea.

A dQRS 292ms no electrocardiograma de
admissfo associou-se a aumento cumulativo
de risco de morte apés SCASEST (5.7% versus
22.6% ao ano), tal como é evidenciado pela
andlise de Kaplan-Meier (Fig. I). Agrupando
a populagio segundo duragdes crescentes do
QRS, verificamos a existéncia de um gradiente
significativo de risco — quanto maior a dQRS,
maior o risco de morte um ano apés o evento

(Fig. 2).
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Figure 1. Kaplan-Meier survival curves according to QRS
duration

QRSd of 292 ms on admission ECG was
associated with increased cumulative risk
of death after non-ST ACS (22.6% vs. 5.7%
at one year), as shown by the Kaplan-Meier
survival curve (Fig. 1). Analyzing the population
according to increasing QRSd, we found a
significant risk gradient — the longer the QRS
duration, the greater the risk of death one year
after the event (Fig. 2).

On univariate analysis, including the baseline
characteristics of the population, development
of heart failure and/or left ventricular systolic
dysfunction and treatment (coronary angiography
and percutaneous or surgical revascularization),
the following variables were found to be
associated with one-year mortality: age, diabetes,
previous history of angina, heart rate, QRSd,
Killip class >1 at admission, left ventricular
systolic dysfunction, in-hospital development
of heart failure, coronary angiography and
percutaneous  revascularization.  Following
multivariate analysis, only age (OR 1.12; 95%
CI1.10-1.20), QRSd (adjusted OR 3.87; 95% C1
1.74-8.44), left ventricular systolic dysfunction
(OR 2.01; 95% CI 1.12-4.08) and development
of heart failure (OR 3.22; 95% CI 1.78-6.77)
were independently associated with one-year

mortality after non-ST ACS (Fig. 3).

%
50
2 teend < 0.0001
a0

30

20+

ey 1 i

<80 30 39 90-99 100 119 =120
=7 n=14] n=50

(=]

Figura 2. Gradiente de risco para mortalidade ao ano

segundo a dQRS.

Figure 2. Risk gradient for one-year mortality according
to QRS duration

DISCUSSION

The present study demonstrated that QRS
duration, as measured on admission ECG, was an




Por anilise univariada, usando as caracte-
risticas basais da populagfio, desenvolvimento
de insuficiéncia cardiaca e/ou disfuncéo sistélica
ventricular esquerda e intervenc¢do realizada
(coronariografia, revascularizacdo percutanea
ou cirdrgica), verificamos que as varidveis que
se associaram a morte ao ano foram: idade,
diabetes mellitus, histéria prévia de angor,
frequéncia cardiaca, dQRS, classe de Killip
>1 na admissdo, disfungéo sistélica ventricular
esquerda, desenvolvimento intra-hospitalar
de insuficiéncia cardiaca, realizacdo de
coronariografia e revasculariza¢io percutinea.
Destas, apds andlise multivariada, apenas a
idade (OR 1.12; 1C95% 1.10-1.20), a dQRS (OR
ajustado de 3.87; 1C95% 1.74-8.44), a disfungao
sistélica ventricular esquerda (OR 2.01; 1C95%
1,12-4,08) e o desenvolvimento de insuficiéncia
(OR 3.22; IC95% 1.78-6.77) se
associaram de forma independente a morte um

ano ap6s o SCAsEST (Fig. 3).

cardfaca

DISCUSSAO

Este estudo demonstrou que a dQRS, medida
no electrocardiograma de admissdo, foi factor
preditor independente de morte um ano apés
SCASEST. Uma dQRS >92 ms associou-se a um
risco cerca de quatro vezes superior de morte um
ano ap6s o evento.

A principal motiva¢do para a elaborac@o de
este estudo foi a escassez de evidéncia cientifica
existente correlacionando a dQRS com o pro-
gnostico em doentes admitidos por SCAsEST.
Contrariamente ao realizado em estudos
prévios™®, neste estudo o cut-off da dQRS foi
definido recorrendo a andlise das curvas de
ROC e foi incluida na anélise multivariada a
presenca de disfun¢fio ventricular esquerda e/
ou sintomatologia de insuficiéncia cardfaca,
assim como a realizacdo de revascularizacdo
miocdrdica.

Os mecanismos que poderdo explicar arela¢do
encontrada entre a dQRS e o mau prognéstico
a longo prazo, em doentes com SCAsEST, sdo
miuiltiplos e correlacionam-se provavelmente com
o desenvolvimento de insuficiéncia cardiaca,
arritmias e presenca de isquemia/doenca
multivaso.

A maior duragio do QRS tem sido associada
a maior prevaléncia de insuficiéncia cardiaca
e evidéncia ecocardiogrifica de disfun¢do
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|dade b + + + + +
Age

Diabetes melfitus
Diabetes

Historia de angor
History of angina
FC admissao

HR at admission
KK>1 admissao
KK>1 admission
dQRS=92 ms
QRSd=92 ms
DSVE

LvVSD

ICC
Heart failure

Coronariografia
Coronary angiography
Angioplastia
Angioplasty

FC - Frequéncia cardiaca, KK — Classe de Killip, dQRS — duragdo do QRS, DSVE —

Disfungdo sistélica ventricular esquerda, ICC — Insuficiéncia cardfaca congestiva.

HR: heart rate; KK: Killip class; LVSD: left ventricular systolic dysfunction; QRSd: QRS

duration

Figura 3. Preditores de mortalidade um ano apés

SCASEST.

Figure 3. Predictors of one-year mortality after non-ST
elevation acute coronary syndrome.

independent predictor of one-year mortality after
non-ST ACS. QRSd of 292 ms was associated
with a four times higher risk of death one year
after the event.

The main motive for performing this study was
the lack of evidence correlating QRS duration
with prognosis in patients admitted for non-ST
ACS. Unlike in previous studies™®, the QRSd
cut-off in our study was defined using ROC curve
analysis, and left ventricular dysfunction and/
or symptoms of heart failure were included in
the multivariate analysis, as well as myocardial
revascularization.

There are various mechanisms that
could explain the relationship between QRS
prolongation and poor long-term prognosis in
patients with non-ST ACS, probably related to
development of heart failure or arrhythmias or
the presence of ischemia or multivessel disease.

Longer QRS duration has been linked
to a higher prevalence of heart failure and
echocardiographic evidence of left ventricular
dysfunction. In a previous study®, 27 of
the 28 patients who developed heart failure
after myocardial infarction presented QRS
prolongation during a mean follow-up of three
years, unlike the 12 patients who did not develop
heart failure. Our study found a correlation
between QRSd and heart failure, characterized
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ventricular esquerda. Num estudo prévio”,
27 dos 28 doentes que
insuficiéncia cardfaca no pés-enfarte apre-
sentaram prolongamento da dQRS apés um
Jollow-up médio de cerca de trés anos. O
mesmo ndo aconteceu nos 12 doentes que néo

desenvolveram

desenvolveram insuficiéncia cardfaca. No nosso
estudo observou-se uma correlacdo entre a
dQRS e a insuficiéncia cardiaca, caracterizada
por pior classe de Killip na admissdo e
maior desenvolvimento de sintomatologia de
insuficiéncia cardfaca e disfuncéo sistélica
ventricular esquerda no grupo de doentes com
dQRS > 92 ms. No entanto, podendo a disfunc¢éo
sistélica ventricular esquerda associar-se a
maior dQRS, o préprio prolongamento do QRS
contribui para o agravamento do prognéstico por
provocar assincronia ventricular, regurgitacfio
mitral funcional e consecutivamente disfuncéo
ventricular esquerda.

Por outro lado, foram publicados estudos
que correlacionaram a dQRS em doentes com
doenga corondria com o aumento do risco
arritmogénico, nomeadamente maior risco de
disrritmias ventriculares reentrantes, e de morte
arritmica™. Os eventos ritmicos ndo foram
avaliados no presente estudo.

A correlag¢do encontrada poderd igualmente
ser explicada pela ja documentada associacdo
entre a dQRS e a presenca de isquemia e/ou
doenca corondria multivaso®'?, E sabido que
nos doentes corondrios, contrariamente ao que
acontece em individuos sem doenga corondria, a
dQRS aumenta com o exercicio fisico®. O grupo
de Michaelides e al® encontrou, inclusivamente,
umarelagfio directa entre o grau de prolongamento
do QRS com o exercicio fisico e o ntimero de
artérias corondrias com estenoses significativas.
Em outro estudo"’, observou-se prolongamento
(215 ms) transitério do QRS durante episédios
de dor anginosa tipica em 69.4% dos doentes
com doenga corondria documentada. Atendendo
a natureza retrospectiva do nosso estudo néo foi
possivel avaliar a variacdo da dQRS durante o
internamento.

Finalmente, o prolongamento da dQRS pode
estar relacionada com a idade, factores de risco
cardiovascular e comorbilidades. Na nossa
populacdo o prolongamento da dQRS foi maior
em individuos idosos, do sexo masculino e com
histéria prévia de doenga corondria, que séo por
si 86 preditores de mau prognéstico. No entanto,

by worse Killip class at admission and a higher
incidence of heart failure symptoms and left
ventricular systolic dysfunction in the group with
QRSd 292 ms. However, since left ventricular
systolic dysfunction can be associated with
longer QRSd, QRS prolongation itself worsens
prognosis by causing ventricular asynchrony,
functional mitral regurgitation and consequently
left ventricular dysfunction.

In addition, studies have correlated QRS
duration in CHD patients with increased
arrhythmogenic risk, particularly of ventricular
reentrant arrhythmias and arrhythmic death®™.
Arrhythmic events were not assessed in the
present study.

The correlation observed may also be
explained by the known association between QRS
prolongation and ischemia and/or multivessel
CHD®'., In patients with CHD, unlike those
without, QRS duration increases with physical
exercise”. Michaelides et al.” found a direct
relationship between the degree of exercise-
induced QRS prolongation and the number of
coronary arteries with significant stenosis. In
another study!"” a transient prolongation of >15
ms in QRS was found during episodes of typical
angina in 69.4% of patients with documented
CHD. Given the retrospective nature of our
study, it was not possible to assess variations in
QRS duration during hospitalization.

Finally, QRS prolongation may be related
to age, cardiovascular risk factors and comor-
bidities. In our population QRSd was greater
in patients who were older, male and with prior
history of CHD, all of which in themselves are
predictors of poor prognosis. Nevertheless,
QRS prolongation maintained an independent
association  with mortality  on
multivariate analysis.

Although a correlation was found between
QRS prolongation and poor long-term prognosis
in patients with non-ST ACS, the present study

one-year

did not clarify the mechanism underlying this
association.

Limitations

The main limitations of our study are its
retrospective nature and small sample size.
Another limitation that may have reduced its
accuracy was the decision to analyze QRS
duration based on automatic measurements,
since although there was a good correlation




a dQRS manteve associacdo independente com a
mortalidade ao ano na anélise multivariada.

Apesar de se ter encontrado uma correlagdo
entre a dQRS e 0 mau prognéstico a longo prazo
em doentes com SCAsEST, este estudo ndo
possibilitou a clarificagdo de qual o mecanismo
subjacente a esta associagdo.

Limitacoes

A natureza retrospectiva e o nimero reduzido
de doentes incluidos sdo as principais limitacdes
do nosso estudo. Outra limita¢do, que poderd ter
reduzido a acuidade do estudo, foi a opgdo de
analisar a dQRS medida de forma automaética.
Apesar de termos encontrado uma boa correlagéo
entre as medigdes manual e automética da
dQRS, esta pode ndo ser reprodutivel. Nao foi
igualmente analisada a relevincia da presenca
de padrdes especificos do QRS na mortalidade.
O evento primério considerado foi morte de
qualquer causa, nfo sendo possivel avaliar o
impacto da dQRS na mortalidade cardfaca ou de
causa ritmica.

CONCLUSAO

Em doentes admitidos por SCAsSEST a
dQRS, medida no electrocardiograma de admis-
sdio, associou-se a pior prognéstico a longo
prazo. Como tal, a dQRS poderd ter um papel
importante, ainda ndo totalmente descortinado,
na estratificacdo de risco inicial. Uma dQRS
>92 ms define um subgrupo de doentes de
alto risco. Para além de permitir a aplicacdo
atempada de estratégias mais invasivas, poderd
ajudar a identificar uma populagéo candidata a
implantacdo de cardiodesfibrilhador implantavel
e/ou a terapia de ressincroniza¢do ventricular.

No entanto, mais estudos de natureza multi-
céntrica e prospectiva sdo necessarios para con-
firmar os nossos achados e avaliar o impacto
desta questdo na prética clinica didria.

Sérgia Rocha et al.
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between manual and automatic measurements,
this may not be reproducible. The effect of
particular QRS patterns on mortality was also
not analyzed. All-cause death was the primary
endpoint considered, and thus it was not possible
to evaluate the impact of QRS duration on cardiac
or arrthythmic death.

CONCLUSION

QRS duration as measured on admission ECG
in patients with non-ST ACS was associated with
worse long-term prognosis, and may thus play
an important role in initial risk stratification,
but this remains to be clarified. QRSd of >92
ms identified a subgroup of patients at high risk.
Besides enabling prompt application of more
invasive strategies, this parameter may help
identify candidates for cardioverter-defibrillator
implantationand/orventricularresynchronization
therapy.

However, further prospective multicenter
studies are required to confirm our findings and
assess their relevance in day-to-day clinical
practice.
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