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RESUMO

Introdugao: A precocidade da institui¢do da
terapéutica de reperfusdo no enfarte agudo
do miocérdio com elevagdo do segmento ST
(EAMCcEST) estd estreitamente relacionada
com o sucesso da mesma. O objectivo deste
estudo foi caracterizar os doentes com
EAMCcEST que recorrem mais tardiamente
ao servico de urgéncia e avaliar o impacto
dessa demora na seleccio da terapéutica
institufda e no prognéstico intra-hospitalar.
Populagao e métodos: Estudo de coorte
retrospectivo, incluindo 797 doentes
internados consecutivamente com
EAMCcEST, entre Janeiro de 2002 e
Dezembro de 2007. Foi definido como ponto
de corte para maior demora pré-hospitalar
as 3h. Procedeu-se a recolha de dados
demogréficos, clinicos e ecocardiogréficos e
determinaram-se os preditores de demora
pré-hospitalar igual ou superior a 3 h.
Resultados: A amostra foi constituida por
77% de homens; a idade média foi de 62
anos (x 13,64). O grupo de doentes com
demora pré-hospitalar =3h incluiu mais
idosos (p<0,001), mulheres (p=0,001),
hipertensos (p=0,002), diabéticos (p<0,001),
doentes revascularizados cirurgicamente
(p=0,007) e doentes cujos sintomas tiveram
infcio entre as 22h e as 8h (p=0,001). O

grupo de doentes com demora < 3h incluiu

Predictors of pre-hospital delay in
patients with ST-segment elevation
myocardial infarction

ABSTRACT

Background: Early reperfusion therapy in
ST-elevation myocardial infarction (STEMI)
correlates with its success. The aim of our
study was to characterize patients admitted
with a diagnosis of STEMI with longer pre-
hospital delay and to analyze its impact on
the choice of treatment and on in-hospital
prognosis. Methods: We performed a retro-
spective cohort study of 797 patients con-
secutively admitted with a diagnosis of
STEMI from January 2002 to December
2007. The cutoff for longer pre-hospital
delay was defined as three hours. We ana-
lyzed demographic, clinical and echocardio-
graphic data and determined the predictors
of pre-hospital delay of =3 h. Results: Of the
797 patients, 77% were male and mean age
was 62+13.64 years. Patients with longer
pre-hospital delay were older (p<0.001),
with a higher proportion of female
(p=0.001), hypertensive (p=0.002), diabetic
(p<0.001), and surgically revascularized
patients (p=0.007), and those with symptom
onset between 10 pm and 8 am (p=0.001).
The group with shorter pre-hospital delay
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mais homens (p=0,001), doentes com
enfarte do miocardio (EM) prévio (p=0,025)
e fumadores (p=0,009). Foram preditores
independentes de demora pré-hospitalar
=3h o género feminino (Odds Ratio [OR]
1,5, Intervalo de confianga de 95% [IC
95%] 1,03-2,16), diabetes mellitus (OR
1,78, 1C 95% 1,23-2,56), hipertensao
arterial (OR 1,41, IC 95% 1,04-1,93) e
infcio dos sintomas entre as 22h e as 8h
(OR 1,76, IC 95% 1,31-2,38). Foram
preditores independentes de demora pré-
-hospitalar < 3h o género masculino (OR
0,67, 1C 95% 0,46-0,97) e o EM prévio (OR
0,48, IC 95% 0,27-0,84). A proporgéo de
doentes com demora pré-hospitalar <3h,
3-12h e >12h, submetidos a terapéutica de
reperfusdo foram respectivamente 72%, 52%
e 12% (p trend <0,001). Os doentes com maior
demora pré-hospitalar apresentaram maior
frequéncia de compromisso severo da frac¢fo
de ejec¢do do ventriculo esquerdo (FEVE)
(p=0,004) e maior mortalidade intra-hospitalar,
embora estatisticamente ndo significativa
(8,3% versus 6,6%, p trend 0,342).
Conclusdes: Uma proporgdo significativa de
doentes com EAMcEST continua a recorrer
tardiamente aos servicos médicos. As
mulheres, os diabéticos, os hipertensos e os
doentes cujos sintomas tiveram inicio
durante a noite representaram a maioria
dessa populagdo. Os doentes com maior
demora pré-hospitalar receberam menos
frequentemente terapéutica de reperfusio e
apresentaram maior frequéncia de
compromisso da FEVE e um aumento,
embora ndo significativo, da mortalidade
intra-hospitalar. E fundamental desenvolver
meios para reduzir o atraso na institui¢fo da
terapéutica de reperfusdo.

Palavras-chave:

Enfarte agudo do miocardio com elevacdo do
segmento ST; Demora pré-hospitalar;
Reperfusdo; Mortalidade

included more men (p=0.001), patients with
prior myocardial infarction (p=0.025) and
smokers (p=0.009). Independent predictors
of pre-hospital delay of =3 h included
female gender (odds ratio [OR] 1.5, 95%
confidence interval [CI] 1.03-2.16), diabetes
(OR 1.78, 95% CI 1.23-2.56), systemic
arterial hypertension (OR 1.41, 95% CI
1.04-1.93), and symptom onset between 10
pm and 8 am (OR 1.76, 95% CI 1.31-2.38).
Independent predictors of pre-hospital delay
of =3h included male gender (OR 0.67,
95% CI 0.46-0.97) and prior myocardial
infarction (OR 0.48, 95% CI 0.27-0.84).
Reperfusion therapy was performed in 72%,
52% and 12% of patients with pre-hospital
delay of <3 h, 3-12 h and >12 h, respective-
ly (p for trend <0.001). Patients with longer
delay more often had severely reduced left
ventricular ejection fraction (LVEF)
(p=0.004). A non-significant trend was
observed towards increased in-hospital mor-
tality with longer delay (8.3% vs. 6.6%, p
for trend =0.342). Conclusions: A significant
proportion of patients continue to have long
pre-hospital delay. Female patients and
those with diabetes, systemic arterial hyper-
tension and symptom onset between 10 pm
and 8 am made up the majority of this
group. Longer pre-hospital delay was associ-
ated with a lower probability of being treat-
ed with reperfusion therapy, a higher fre-
quency of severely depressed LVEF and a
non-significant increase in in-hospital mor-
tality. It is essential to develop mechanisms
to reduce pre-hospital delay.

Key words
ST-segment elevation myocardial infarction;
Pre-hospital delay; Reperfusion; Mortality




INTRODUCAO

enfarte agudo do miocardio com elevagéo

ST (EAMCcEST) caracteriza-se por um pa-
dréio electrocardiografico distinto que permite
a orientacdo imediata do doente para terapéu-
tica de reperfusdo. Desde o inicio dos sinto-
mas até a institui¢do de terapéutica de reper-
fuséio sdo vérios os timings preconizados para
uma maior probabilidade de sucesso de reper-
fuséio e menor incidéncia de sequelas: desde o
infcio dos sintomas até a percepcio do doente
de que precisa de avaliagdo médica devem
decorrer cinco minutos; um intervalo de
tempo inferior a 30 minutos até a primeira
observacdo médica; um tempo door-balloon
inferior a 120 minutos, ou inferior a 90 minu-
tos se os sintomas tém menos de duas horas
(h) de evolugdo; um tempo door-needle inferi-
or a 30 minutos™?. A terapéutica de reper-
fuséio estd associada a uma redu¢do da mortal-
idade intra-hospitalar até 25%, sendo o bene-
ficio maior quanto mais precoce for o primeiro
contacto médico ap6s o inicio dos sintomas®->?.
Deste modo, pelo risco significativo de morte
e pela importancia da reperfusdo precoce,
qualquer atraso entre o inicio dos sintomas e
institui¢do da terapéutica de reperfusio deve
ser combatido.

O objectivo primério deste estudo foi iden-
tificar os preditores de maior demora pré-hos-
pitalar, sendo os objectivos secunddrios a ava-
liagdo do impacto do atraso pré-hospitalar na
selec¢do da terapéutica instituida e no pro-
gnostico intra-hospitalar.

POPULACAO E METODOS

Foi realizado um estudo observacional de
coorte retrospectivo, no qual foram incluidos
todos os doentes (n=797) internados conse-
cutivamente na Unidade de Cuidados Inten-
sivos Cardiacos do Hospital de Braga, entre
Janeiro de 2002 e Dezembro de 2007, com o
diagnéstico de EAMcEST. Definimos EAMcEST
segundo os critérios da defini¢do universal de
enfarte agudo do miocdrdio®. Utilizdmos
como ponto de corte do tempo entre o inicio
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INTRODUCTION

T-elevation myocardial infarction (STEMI)

is characterized by a distinct electrocar-
diographic pattern that immediately indicates
reperfusion therapy. Various timings between
symptom onset and initiation of such therapy
are used to ensure a greater likelihood of suc-
cessful reperfusion and a lower incidence of
sequelae: the time between symptom onset
and patients realizing that they need medical
attention should be no more than five minutes;
less than 30 minutes to first medical assess-
ment; door-to-balloon time of less than 120
minutes, or less than 90 minutes if symptom
onset was less than two hours previously; and
door-to-needle time of less than 30 minutes-?.
Reperfusion therapy is associated with a
reduction of up to 25% in in-hospital mortali-
ty, the benefit being greater the earlier the first
medical assessment after symptom onset" .
Thus, given the significant risk of death and
the importance of early reperfusion, the delay
between symptom onset and initiation of
reperfusion therapy should be minimized.

The primary aim of this study was to iden-
tify predictors of longer pre-hospital delay, the
secondary aim being to assess the impact of
pre-hospital delay on the choice of treatment
and on in-hospital prognosis.

METHODS

This was a retrospective observational
cohort study of all patients (n=797) consecu-
tively admitted to the cardiac care unit (CCU)
of Braga Hospital with a diagnosis of STEMI
between January 2002 and December 2007.
STEMI was defined according to the criteria of
the universal definition of myocardial infarc-
tion”. The cutoff for the delay between symp-
tom onset and first medical assessment was
set at three hours, and the population was
divided according to pre-hospital delay (<3 h
vs. =3 h). We determined the independent pre-
dictors of longer pre-hospital delay, and ana-
lyzed the therapeutic approach (reperfusion
vs. no reperfusion) according to pre-hospital
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dos sintomas e a primeira observa¢do médica
as 3 h. Dicotomizdmos a popula¢do de acordo
com a demora pré-hospitalar (<3h wversus
=3h). Definimos os preditores independentes
de maior demora pré-hospitalar. Analisdmos
a abordagem terapéutica (reperfusio versus
ndo reperfusdo) em fungéo da demora pré-hos-
pitalar ser <3h, 3-12 h ou >12 h. Avalidmos
o impacto da demora pré-hospitalar na frac-
cdo de ejeccdo do ventriculo esquerdo
(FEVE), analisando os doentes com depres-
sio severa da FEVE (FE < 30%), e na morta-
lidade intra-hospitalar. A funcéo sistélica
ventricular esquerda foi avaliada entre 0 1.° e
o0 3.° dia de internamento.

Analise estatistica

A anélise univariada das varidveis categé6-
ricas foi realizada através do teste qui-qua-
drado (X?), com o resultado expresso em fre-
quéncias e percentagens. A andlise univaria-
da das varidveis continuas foi realizada atra-
vés do teste t-student, sendo o resultado ex-
presso pela média e desvio padrdo. Foi efec-
tuada andlise multivariada de regressao logfs-
tica para avaliar os preditores independentes
de maior demora pré-hospitalar, incluindo-se
nesta andlise apenas as varidveis com valor es-
tatistico potencialmente significativo na ané-
lise univariada. Foram consideradas diferen-
cas significativas aquelas que apresentaram p
<0,05. A anilise estatistica foi realizada no
software SPSS versdo 15.0.

RESULTADOS

324  doentes
(40,6%) apresentaram demora pré-hospitalar

Na amostra estudada,

=3 h. A mediana do tempo (e intervalo inter-
quartil 25 e 75) de demora pré-hospitalar foi
de 2,16 h (1,10-5,00). Entre 2002 e 2007 a
mediana da demora pré-hospitalar foi
consecutivamente 2,41h (1,19-5,33), 2,22h
(1,16-4,54), 2,11h (1,00-5,10), 2,10h (1,01-
5,09), 2,07h (1,15-5,12) e 2,07h (1,09-3,78).
As caracterfsticas clinicas e demograficas da
populacéo total e dos subgrupos com demora
< e =3h estdo representadas no Quadro 1. O

delays of <3 h, 3-12 h and >12 h. We assessed
the impact of pre-hospital delay on left ven-
tricular ejection fraction (LVEF), particularly
in those with severely reduced LVEF (<30%),
and on in-hospital mortality. Left ventricular
systolic function was assessed between the
first and third day of hospitalization.

Statistical analysis

Univariate analysis of categorical variables
was performed using the chi-square test, with
results expressed as frequencies and percent-
ages, and of continuous variables using the
Student’s t test, with results expressed as
means = standard deviation. Multivariate
logistic regression analysis was used to deter-
mine independent predictors of longer pre-
hospital delay, including only variables with
statistical significance on univariate analysis.
Differences with p<0.05 were considered sig-
nificant. The statistical analysis was carried
out using SPSS version 15.0.

RESULTS

In the study population, 324 patients
(40.6%) had pre-hospital delays of =3 h.
Median delay (interquartile range, 25th to
75th percentiles) was 2.16 h (1.10-5.00). In
the years 2002 to 2007, median pre-hospital
delays were 2.41 h (1.19-5.33), 2.22 h (1.16-
4.54), 2.11 h (1.00-5.10), 2.10 h (1.01-5.09),
2.07 h (1.15-5.12) and 2.07 h (1.09-3.78),
respectively.

The clinical and demographic characteris-
tics of the total population and of the sub-
groups with delays of <3 h and =3 h are shown
in Table I. The group with longer pre-hospital
delay (=3 h) were significantly older (mean
age 63.33+12.74 vs. 60.81£14.07 years,
p<0.001), and included a lower proportion of
men (72.04% vs. 81.62%, p=0.001), a higher
proportion of hypertensive (58.95% vs.
47.78%, p=0.002) and diabetic (23.39% vs.
15.86%, p<0.001) patients, fewer smokers
(26.54% vs. 35.75%, p=0.009) and patients
with prior myocardial infarction (MI) (6.17%
vs. 10.78%, p=0.025), and more patients with




grupo de doentes com maior demora pré-hos-
pitalar (=3h) apresentou de forma estatis-
ticamente significativa mais idosos (idade
média 63,33 = 12,74 wversus 60,81 = 14,07
anos, p<0,001), menos homens (72,04%
versus 81,62%, p=0,001), mais doentes com
hipertensdo arterial sistémica (HTA) (58,95%
versus 47,78%, p=0,002), mais doentes com
diabetes mellitus (DM) (23,39% wversus
15,86%, p<0,001), menos fumadores (26,54%
versus 35,75%, p=0,009), menos doentes com
EM prévio (6,17% wversus 10,78%, p=0,025),
mais doentes com antecedentes de cirurgia de
revascularizacdo do miocédrdio (CABG)
(1,54% versus 0%, p=0,007) e mais doentes
cujos sintomas tiveram inicio entre as 22h e as
8h (49,07% versus 37,63%, p=0,001).

A terapéutica de reperfusdo foi realizada
em 59% dos doentes, tendo sido instituida
mais frequentemente nos doentes com menor
demora pré-hospitalar (71,67% versus 41,05%,
p<0,001). Dos doentes que realizaram tera-
péutica de reperfusio, apenas 5% dos doentes
realizaram angioplastia priméria, tendo sido
os restantes doentes tratados com trombdlise.

Foram preditores independentes de demora
pré-hospitalar =3 h o género feminino (OR 1,5,
IC 95% 1,03-2,16, p=0,032), a DM (OR 1,78,
IC 95% 1,23-2,56, p=0,002), a HTA (OR 1,41,
1C95% 1,04-1,93, p=0,029) € o inicio dos sin-
tomas entre as 22h e as 8h (OR 1,76, IC 95%
1,31-2,38, p<0,001) (Quadro II). Foram pre-
ditores independentes de demora pré-hos-
pitalar <3h o género masculino (OR 0,67, IC
95% 0,46-0,97, p =0,032) e EM prévio (OR
0,48, IC 95% 0,27-0,84, p=0,001).

A probabilidade de um doente receber tera-
péutica de reperfusio foi menor nos doentes com
maior demora pré-hospitalar: a percentagem de
doentes com demora pré-hospitalar <3h, 3-12h e
>12h que realizaram terapéutica de reperfusdo
foi respectivamente de 72%, 52% e 12% (p
trend<0,001) (Figura 1). Os doentes com maior
demora pré-hospitalar apresentaram maior
frequéncia de compromisso severo da FEVE
(p=0,001) (Quadro I). A demora pré-hospitalar
associou-se a uma tendéncia para o aumento da
morte intra-hospitalar (8,3% versus 6,6%, p trend
0,342). (Figura 2).
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previous CABG (1.54% vs. 0%, p=0.007) and
with symptom onset between 10 pm and 8 am
(49.07% vs. 37.63%, p=0.001).

Reperfusion therapy was performed in
59% of patients, more often in those with
shorter pre-hospital delay (71.67% vs.
41.05%, p<0.001)), and of these, only 5%
underwent primary angioplasty, the remainder
being treated with thrombolysis.

Independent predictors of pre-hospital
delay of =3 h were female gender (odds ratio
[OR] 1.5, 95% confidence interval [CI] 1.03-
2.16, p=0.032), diabetes (OR 1.78, 95% CI
1.23-2.56, p=0.002), hypertension (OR 1.41,
95% CI 1.04-1.93, p=0.029) and symptom
onset between 10 pm and 8 am (OR 1.76, 95%
CI 1.31-2.38, p<0.001) (Table II). Independent
predictors of pre-hospital delay of <3 h were
male gender (OR 0.67, 95% CI 0.46-0.97,
p=0.032) and prior MI (OR 0.48, 95% CI
0.27-0.84, p=0.001).

The likelihood of a patient receiving reper-
fusion therapy was lower in those with longer
pre-hospital delay, being performed in 72%,
52% and 12% (p for trend <0.001) of those
with delays of <3 h, 3-12 h and >12 h, respec-
tively (Figure I). Patients with longer pre-hos-
pital delay more often presented severely
reduced LVEF (p=0.001) (Table I). Longer
delays were associated with a trend for
increased in-hospital death (8.3% vs. 6.6%, p
for trend =0.342) (Figure 2).

DISCUSSION

Early reperfusion therapy is crucial to its
success and correlates directly with the com-
plications of MI, particularly left ventricular
systolic dysfunction and mortality *. The
greatest benefit of reperfusion is obtained in
the first 2-3 hours following symptom onset".
The cutoff employed to define longer pre-hos-
pital delay, used in previous studies, was
based on the ESC and ACC/AHA guidelines
for the management of patients with STEMI
that were in force at the time patients were
enrolled in the study®.

The Global Registry of Acute Coronary
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Terapéutica de reperfusao
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Figura 1. Percentagem de doentes que receberam terapéutica de reperfusio em fungéo da demora pré-hospitalar

Figure 1. Percentage of patients receiving reperfusion therapy according to pre-hospital delay
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Figura 2. Morte intra-hospitalar por grupos de demora pré-hospitalar

Figure 2. In-hospital mortality according to pre-hospital delay

DISCUSSAO

A precocidade com que € realizada a tera-
péutica de reperfusdo é fundamental para o
sucesso da mesma e estd directamente rela-
cionada com as complica¢des do enfarte agudo
do miocdrdio nomeadamente, disfun¢do sist6-
lica ventricular esquerda e mortalidade™*?. O
maior beneficio da reperfusio é obtido nas pri-
meiras duas a trés horas apés o inicio dos sin-
tomas”. O ponto de corte utilizado na defini-
¢do de demora pré-hospitalar, ja utilizado em
estudos prévios, foi baseado nas recomen-
dacdes europeias e americanas da abordagem

Events (GRACE) demonstrated a reduction in
the median pre-hospital delay in Europe
between 2002 and 2006 (2.5 vs. 2.3 h), a high-
er median being observed in Argentina and
Brazil (3 h)®. Our study found no significant
reduction between 2002 and 2007, the overall
median being 2.2 h.

Various sociodemographic and clinical fac-
tors influence pre-hospital delay. As in other
studies, our results showed that female gen-
der, older age, diabetes, systemic arterial
hypertension and symptom onset between 10
pm and 8 am were independent predictors of
longer pre-hospital delay 2.




Silvia Ribeiro, et al.
Rev Port Cardiol 20105 29: 1521-1532

Quadro I. Caracteristicas gerais da populagio

Populagao total Demora <3h Demora =3h P
n="797 n=473 n =324

Idade (anos) média (dp) 62,25 (13.64) 60,81 (14.07) 63,33 (12.74) <0,001
Género masculino % (n) 77,67 (619) 81,61 (386) 71,91 (233) 0,001
Género feminino % (n) 22,33 (178) 18,39 (87) 28,09 (91) 0,001
FRCV % (n)

Hipertensdo arterial 52,32 (417) 47,78 (226) 58,95 (232) 0,002

Diabetes mellitus 20,95 (167) 15.86 (75) 28,39 (92) <0,001

Dislipidemia 41,03 (327) 39,75 (188) 42,39 (139) NS

Obesidade (IMC>25) 61,98 (494) 69,90 (295) 70,07 (199) NS

Tabagismo 31,74 (253) 35,31 (167) 26,54 (86) 0,009
Histoéria prévia % (n)

Angina 9.41 (75) 8,46 (40) 10,80 (35) NS

EM 8.91 (71) 10,78 (51) 6,17 (20) 0,025

CABG 0,63 (5) 0 (0) 1,54 (5) 0,007

ICP 2,01 (16) 2,32 (11) 1,54 (5) NS
Inicio dos sintomas

22:00-8:00h 42,28 (337) 37,63 (178) 49,07 (159) 0,001
DSVE severa (FE<30%) % (n) 22,08 (176) 18,18 (86) 27,78 (90) 0,001
Reperfusio % (n) 59,22 (472) 71,67 (339) 41,05 (133) <0,001

CABG - revascularizagdo cirtirgica do miocérdio, DSVE - disfuncéo sistélica ventricular esquerda, EM — Enfarte do miocédrdio, FRCV - Factores de risco
cardiovascular, ICP- Intervengéo corondria percutanea, IMC- Indice de massa corporal, NS - Nao significativo

Table 1. General characteristics of the study population

Total population Delay <3 h Delay =3h p
n=797 n=473 n=324

Age (years), mean (SD) 62.25 (13.64) 60.81 (14.,07) 63.33 (12.74) <0.001
Male, % (n) 77.67 (619) 81.61 (386) 71.91 (233) 0.001
Female, % (n) 22.33 (178) 18.39 (87) 28.09 (91) 0.001
CVREF, % (n)

Hypertension 52.32 (417) 47.78 (226) 58.95 (232) 0.002

Diabetes 20.95 (167) 15.86 (75) 28.39 (92) <0.001

Dyslipidemia 41.03 (327) 39.75 (188) 42.39 (139) NS

Obesity (BMI >25) 61.98 (494) 69.90 (295) 70.07 (199) NS

Smoking 31.74 (253) 35.31 (167) 26.54 (86) 0,009
Previous history, % (n)

Angina 9.41 (75) 8.46 (40) 10.80 (35) NS

MI 8.91 (71) 10.78 (51) 6.17 (20) 0.025

CABG 0.63 (5) 0 (0) 1.54 (5) 0.007

PCI 2.01 (16) 2.32 (11) 1.54 (5) NS
Symptom onset 10 pm - 8 am 42.28 (337) 37.63 (178) 49.07 (159) 0,001
Severe LVSD (LVEF <30%), % (n) 22.08 (176) 18.18 (86) 27.78 (90) 0,001
Reperfusion, % (n) 50.22 (472) 71.67 (339) 41.05 (133) < 0,001

BMI: body mass index; CABG: coronary artery bypass grafting; CVRF: cardiovascular risk factors; LVEF: left ventricular ejection fraction; LVSD: left
ventricular systolic dysfunction; MI: myocardial infarction; PCI: percutaneous coronary invention; SD: standard deviation
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Quadro II - Preditores independentes de demora pré-hospitalar =3h - andlise de regressdo logistica

Preditores independentes

de demora OR I.C. 95% p
=3h {
Idade >65 1,34 0,95 -1,88 0,093
3 1,50 1,03 -2,16 0,032
Género femino
=% 0,99 1,03 -2,16 0,032
Tabagismo
i — 0,99 0,68 - 1,44 0,960
DM
i —— 1,78 1,03 -2,16 0,002
HTA 141 1,04-1093 0,029
EM prévio 0,48 0,27 - 0,84 0,010
Sintomas 22:00-08:00h ek . - L76  1,31-2,38 <0,001
0.0 0.5 1.0 1.5 2.0 2.5 3.0
DM: Diabetes mellitus; HTA - Hipertensao arterial; EM - Enfarte do miocdrdio
Table II. Independent predictors of pre-hospital delay =3 h on logistic regression analysis
Independent predictors of
=3h delay OR 95% CI p
Age >65 F—
1.34 0.95-1.88 0.093
Female gender . —
1.50 1.03-2.16 0.032
Smoking N —
0.99 1.03-2.16 0.032
Di i —
iabetes 0.99 0.68-1.44 0.960
Hypertension —ea— 1.78 1.03-2.16 0.002
Previous MI - 1.41 1.04-1.93 0.029
Symptom onset 10 pm - 8 am —— 0.48 0.27-0.84 0.010
0.0 05 1.0 1.5 20 25 30| 7 1.31-2.38 <0001

MI: myocardial infarction

terapéutica dos doentes com EAMcEST pre-
conizadas durante o periodo de estudo em que
foram incluidos os doentes®.

O “Global Registry of Acute Coronary
Events” (GRACE) demonstrou uma redugédo na
mediana europeia de demora pré-hospitalar entre

2002 e 2006 ( 2,5h versus 2,3h, verificando-se a

Several studies have indicated age as an
independent predictor of longer pre-hospital
delay ®®, due to the lower incidence of angina
in older patients, the presence of atypical
symptoms and comorbidities, and greater diffi-
culty in interpreting the electrocardiogram .
Interestingly, in contrast to the findings of




maior mediana na Argentina e Brasil (3h)®. No
nosso estudo constatdmos que entre 2002 e
2007 nao se verificou uma redu¢do significa-
tiva da mediana, sendo a mediana global de
2.2h.

Virias caracteristicas socio-demogréficas e
clinicas influenciam a demora pré-hospitalar.
A semelhanca de outros estudos, os nossos re-
sultados demonstraram que as mulheres, os
idosos, a diabetes mellitus, a hipertensdo arte-
rial sistémica e o inicio dos sintomas entre as
22h e as 8h foram preditores independentes de
maior demora pré-hospitalar®2.

Virios estudos apontam a idade como um
preditor independente de maior demora pré-
-hospitalar®®. Uma incidéncia mais baixa de
angor, a presenca de sintomas atipicos e de
comorbilidades e tracados electrocardiogra-
ficos de mais dificil interpretagdo justificam
este atraso’. Curiosamente, e ao contrdrio do
que encontrdmos na literatura, no nosso estu-
do a idade, mesmo quando analisada como
varidvel continua, ndo foi um preditor inde-
pendente de maior demora pré-hospitalar;
uma amostra maior e um ponto de corte de de-
mora pré-hospitalar menor talvez contrarias-
sem este resultado.

Os doentes hipertensos apresentam uma
prevaléncia significativa de isquemia silen-
ciosa. Com o intuito de avaliar o limiar de dor
nos doentes com HTA, Falcone ei al reali-
zaram um estudo em que se incluiram doentes
com prova de esfor¢o positiva e cateterismo
cardiaco com evidéncia de doenca corondria.
Foi avaliada a reproducéo de dor apés estimu-
lacdo da pulpa dentéria e verificou-se que os
doentes com HTA apresentavam um limiar
mais alto de dor®”. Um limiar de dor mais alto
poderd justificar a maior demora pré-hos-
pitalar nos doentes com HTA e EAMcEST®”.

Ao longo dos dltimos anos tém sido rea-
lizados varios estudos no sentido de avaliar as
diferencas entre géneros na apresentagdo,
abordagem terapéutica e prognéstico na SCA.
As mulheres apresentam-se mais frequente-
mente com sintomas atipicos que os homens.
As SCA nas mulheres s@o menos graves e as-
sociam-se menos frequentemente a lesdes co-
rondrias significativas (10% a 25% das mu-

Silvia Ribeiro, et al.
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these studies, age was not an independent
predictor of longer pre-hospital delay in our
study, even when analyzed as a continuous
variable; however, a larger sample and a lower
cutoff might have changed this finding.

Hypertensive patients have a significant
prevalence of silent ischemia. Falcone et al.
performed a study aimed at assessing the pain
threshold in hypertensives, which included
subjects with positive exercise test and evi-
dence of coronary artery disease on cardiac
catheterization. Pain response was assessed
following dental pulp stimulation and those
with hypertension were found to have a higher
pain threshold @, which may explain longer
pre-hospital delays in hypertensive patients
with STEMI 9.

Various studies in recent years have
assessed gender differences in presentation,
therapeutic approach and prognosis in ACS.
Women more frequently present with atypical
symptoms, and ACS in women are less severe
and less often associated with significant coro-
nary lesions (10-25% of women, compared to
6-10% of men, have non-obstructive coronary
disease on cardiac catheterization). However,
paradoxically, mortality is higher in women.
This is partly explained by their more
advanced age, presence of comorbidities,
higher risk scores, worse functional capacity
and greater microvascular dysfunction and the
underuse of recommended therapies, espe-
cially reperfusion and adjuvant therapy "*'.
As in other studies, female gender was an
independent predictor of longer pre-hospital
delay in the present study, which may explain
the higher event rate in women with ACS®.

Comparison of treatment and outcome of
ACS in patients with and without diabetes
based on the Euro Heart Survey ACS-II
demonstrated that diabetic patients are older,
more frequently female, have a higher preva-
lence of chronic renal failure, hypertension,
dyslipidemia and prior MI, present less often
with angina and have longer pre-hospital
delay, as also found in our study"?.

The difficulties of transport at night may
explain longer pre-hospital delays in patients
whose symptoms begin during this period ©.
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lheres comparado com 6% a 10% dos homens
tém doenga corondria ndo obstrutiva no cate-
terismo cardfaco). No entanto, as mulheres
apresentam, paradoxalmente, maior mortali-
dade. Este paradoxo é parcialmente explicado
pela idade mais avancada, presenca de
comorbilidades, scores de risco mais elevados,
menor capacidade funcional, maior disfun¢édo
microvascular e subutiliza¢do das recomen-
dagdes terapéuticas nomeadamente, menor
terapéutica de reperfusdo e de terapéutica
adjuvante" V. No presente estudo, & seme-
lhanga de outros estudos, o género feminino
foi um preditor independente de demora pré-
-hospitalar, o que poderd justificar a maior
taxa de eventos nas mulheres com SCA®.

O estudo Euro Heart Survey ACS-II, que
pretendeu comparar a abordagem terapéutica
e o prognostico de doentes internados com
SCA em fun¢do da presenca ou ndao de DM,
demonstrou que os doentes diabéticos sdo
mais idosos, mulheres e tém uma prevaléncia
mais alta de insuficiéncia renal crénica, HTA,
dislipidemia e EM prévio; apresentam-se me-
nos frequentemente com angina e tém uma de-
mora pré-hospitalar mais longa, também
observada nos nossos resultados!?.

A comodidade e a dificuldade de transpor-
te poderdo justificar a maior demora pré-hos-
pitalar nos doentes cujos sintomas se iniciam
no periodo nocturno®.

Os doentes com EM prévio, ja familiarizados
com os sinais e sintomas de alarme, recorrem
mais precocemente ao servigo de urgéncia®”.

Embora a reperfusdo espontinea da artéria
ocluida possa ocorrer em alguns doentes, na
maioria dos casos isso ndo acontece, tornan-
do-se fundamental a terapéutica de reperfu-
sdo. A terapéutica de reperfusdo utilizada em
95% dos doentes deste estudo foi a trombé-
lise. Este achado deve-se ao facto da inexis-
téncia de laboratério de hemodindmica com
programa de angioplastia primdria no nosso
hospital durante o periodo em que foram
admitidos os doentes. A estratégia terapéutica
adoptada dependeu das horas de evolucao dos
sintomas. Quanto maior foi a demora pré-
hospitalar, menor foi a probabilidade do doen-
te receber reperfusdo. O beneficio da trom-

Patients with prior MI, and thus already
familiar with the warning signs and symptoms,
are more likely to seek urgent medical atten-
tion *- 7.

Although spontaneous reperfusion of an
occluded artery can occasionally occur, in
most cases reperfusion therapy is essential.
The reperfusion method used in 95% of our
study population was thrombolysis, since no
hemodynamic laboratory or primary angio-
plasty program was available in our hospital at
the time these patients were admitted. The
therapeutic strategy depended on the time
since symptom onset — the longer the pre-hos-
pital delay, the lower the likelihood of the
patient undergoing reperfusion. The benefit of
thrombolysis in protecting ischemic myocardi-
um depends on timing, the greatest benefit
being obtained in the first 2-3 hours after
symptom onset, although some benefit is seen
up to 12 h®'9. The present study assessed pre-
hospital delay between symptom onset and
first medical assessment. Many patients with
delays of between 3 and 12 h since symptom
onset were initially admitted to health centers
or hospitals with no reperfusion facilities, but
more than 12 hours had elapsed when they
arrived in our CCU. Our results therefore
include a significant percentage of patients
with pre-hospital delay between 3 and 12 h
who did not undergo reperfusion.

The earlier coronary flow is restored, the
greater the likelihood of recovering left ven-
tricular function and of reducing mortality "'
Early thrombolysis is clearly associated with
better survival in STEMI patients, reducing
mortality by up to 25% *-'¥. The present study
demonstrated that pre-hospital delay was
associated with greater risk of severe left ven-
tricular dysfunction. It also showed increased
in-hospital mortality with longer pre-hospital
delay, although this did not reach statistical
significance, possibly due to the small sample
size and a cutoff of more than two hours.

CONCLUSIONS

Despite the evidence of the benefit of early




bélise na protecgdo do miocérdio isquémico
estd dependente da rapidez com que é rea-
lizada a reperfusdo, obtendo-se o maior
beneficio entre as primeiras duas a trés horas
ap6s o inicio dos sintomas, verificando-se, no

entanto, algum beneficio até as 12h""

). O que
avalidmos neste estudo foi a demora pré-
-hospitalar entre o inicio dos sintomas e a
primeira observa¢do médica. Houve muitos
doentes com demora pré-hospitalar entre as 3
e as 12h que foram inicialmente admitidos em
centros de saide ou hospitais sem capacidade
de reperfusdo e que quando transferidos para
anossa UCIC ja se incluiam na janela das 12
ou mais horas de evolu¢do dos sintomas. Por
isso, os nossos resultados demonstram uma
percentagem significativa de doentes que ndo
realizaram reperfusdo entre as 3 e as 12h de
demora pré-hospitalar.

Quanto mais precocemente o fluxo
corondrio é restaurado maior a probabilidade
de recuperacdo da disfuncdo ventricular
esquerda e de redu¢do da mortalidade®. A
trombélise precoce estd indubitavelmente
associada a maior sobrevida em doentes com
EAMCcEST, podendo reduzir a mortalidade em
até 25%" . No presente estudo verificimos
que a demora pré-hospitalar esteve associada
a maior risco de disfuncéo severa ventricular
esquerda. Registou-se também um aumento
na mortalidade intra-hospitalar com a maior
demora pré-hospitalar, resultado que nao foi
estatisticamente significativo, talvez pelo
reduzido tamanho da amostra e de um ponto
de corte mais alto do que as duas horas.

CONCLUSOES

Apesar da evidéncia dos beneficios da re-
perfusdo precoce nos doentes com EAMcEST,
o tempo entre o inicio dos sintomas e o recurso
aos cuidados de sadde continua a ser pro-
longado. O impacto da campanha piblica no
atraso pré-hospitalar foi registado num estudo
por Gaspoz et al., tendo-se constatado uma
reduco nos tempos médios de demora pré-
hospitalar de 7h50m para 4h54m apés uma
campanha publica de 12 meses®”.

Silvia Ribeiro, et al.
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reperfusion in STEMI, the delay between
symptom onset and first medical assessment
remains significant. Gaspoz et al. assessed the
impact of a 12-month public campaign on pre-
hospital delay in patients reporting chest pain,
and found a reduction in mean pre-hospital
delay from 7 h 50 m to 4 h 54 m ",

It is important to identify which patient
groups are more likely to have significantly
longer pre-hospital delay and to determine
their particular clinical and demographic
characteristics. In our study, female patients
and those with diabetes, hypertension and
symptom onset between 10 pm and 8 am made
up the majority of this group. Longer pre-hos-
pital delay was associated with a lower proba-
bility of being treated with reperfusion thera-
py. a higher frequency of severely reduced
LVEF and a non-significant increase in in-
hospital mortality. Public campaigns are
needed to raise awareness among the general
population of the warning signs and symptoms
that should prompt such patients to seek
immediate medical attention at an emergency
department. In the case of individual patients,
many of whom have multiple cardiovascular
risk factors, it is the responsibility of cardiol-
ogists to carefully explain the importance of
correcting risk factors and to describe the
signs and symptoms suggestive of myocardial
infarction that should prompt them to seek
medical attention in the emergency depart-
ment.
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E importante definir grupos de doentes,
com caracteristicas clinicas e demogréficas
distintas, com maior probabilidade de apre-
sentarem demora pré-hospitalar mais signifi-
cativa. No nosso estudo, as mulheres, os dia-
béticos, os hipertensos e os doentes cujos sin-
tomas tiveram inicio durante a noite repre-
sentaram a maioria dessa populagdo. Os doen-
tes com maior demora pré-hospitalar recebe-
ram menos frequentemente terapéutica de
reperfusdo e apresentaram maior frequéncia
de compromisso da FEVE e um aumento,
embora ndo significativo, da mortalidade
intra-hospitalar. Esses doentes deverdo ser
alvo privilegiado de sensibiliza¢do, recorren-
do a campanhas publicas para a popula¢do em
geral, de forma a divulgar sinais e sintomas de
alarme que devem fazer o doente recorrer
rapidamente ao Servi¢o de Urgéncia. No caso
particular dos nossos doentes, muitos deles
com miultiplos factores de risco cardiovas-

cular, é da nossa responsabilidade individua-
lizarmos estas campanhas de alerta, explican-
do-lhes minuciosamente a importancia da
correccio dos mesmos e a descri¢do de sinais
e sintomas sugestivos de EAM que os devem
fazer recorrer precocemente ao Servigo de
Urgéncia, onde poderdo ser avaliados por uma
equipe médica.
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