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Is Female Sex an Independent Predictor of In-Hospital
Mortality in Acute Myocardial Infarction?
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Objective — To assess whether female sex is a factor
independently related to in-hospital mortality in acute
myocardial infarction.

Methods — Of 600 consecutive patients (435 males
and 165 females) with acute myocardial infarction, we stu-
died 13 demographic and clinical variables obtained at the
time of hospital admission through uni- and multivariate
analysis, and analyzed their relation to in-hospital death.

Results — Females were older (p<0.001) and had a
higher incidence of hypertension (p<0.001). Males were
more frequently smokers (p<0.001). The remaining risk
factors had a similar incidence among both sexes. All va-
riables underwent uni- and multivariate analysis. Throu-
ghunivariate analysis, the following variables were found
to be associated with in-hospital death: female sex
(p<0.001), age >70years (p<0.001), the presence of pre-
vious coronary artery disease (p=0.0004), previous myo-
cardial infarction (p<0.001), infarction in the anterior
wall (p=0.007), presence of left ventricular dysfunction
(p<0.001), and the absence of thrombolytic therapy
(p=0.04). Through the multivariate analysis of logistic re-
gression, the following variables were associated with in-
hospital mortality: female sex (p=0.001), age (p=0.008),
the presence of previous myocardial infarction (p=0.02),
and left ventricular dysfunction (p<0.001).

Conclusion— Afier adjusting for all risk variables, fe-
male sex proved to be a variable independently related to
in-hospital mortality in acute myocardial infarction.
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Cardiovascular diseaseisthemajor cause of deathin
industrialized countries, acutemyocardia infarctionbeing
itsmajor representative?. Official mortality statisticsinour
country show adifference regarding the sexes?. Males
comprisethemost victimsof thediseaseintheentireworld.
Brazilianfemal es, ontheother hand, havean el evated risk of
death, much higher than that in other places, particularly in
the age bracket from 45 to 64 years®. Approximately 1in
every 2femaeswill dieduetoacutemyocardiad infarctionor
cerebral stroke, far exceeding mortality dueto all combined
types of neoplasias®.

Most epidemiological studies about morbidity and
mortality dueto coronary artery disease have been based on
malemodels, and their resultshave been extrapol ated tothe
female population®. Thepossibility that thefemal esex may
havepeculiaritiesregardingrisk factors, disease presentation,
and prognosis has only recently been suggested ®.

Our study aimsto analyzein-hospital mortality dueto
acute myocardial infarction regarding sex based on demo-
graphic and clinical characteristicsat thetime of hospital
admission. Wealso aimedtoidentify thevariablesassocia-
ted with in-hospital mortality, and whether, after adjust-
mentsfor all risk variables, femal e sex isafactor indepen-
dently related toin-hospital mortality.

Methods

Wecarried out aprospectivestudy from January ' 91 to
December’ 92 and from November’ 93to June’ 96 with 600
consecutive patients diagnosed with acute myocardial in-
farction, who sought a private hospital for primary and
tertiary emergency careinthecity of Rio deJaneiro. Inthe
first and second phases of the study, 347 and 253 patients
wererespectively analyzed. At thetime of hospital admis-
sion, we collected demographic data, the clinical history,
thephysical examination, and performed aninitial e ectro-
cardiography in each patient, ashad been previously esta-
blished. The diagnosisof acute myocardial infarction was
defined by the presence of at least 2 out of the 3 following
criteria: 1) clinical criterion: presenceof chest pain sugges-
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ting acute coronary heart diseasewith aminimumduration
of 30 minutes, 2) eectrocardiographic criterion: presenceof
elevation of the J-ST segment in at least 2 contiguous|eads
(Immintheleadsof thefrontal planeand 2 mmintheleadsof
the horizontal plane); 3) enzymatic criterion: elevation of
the serum level s of the creatine phosphokinase enzyme
(CK) anditsmyocardid fraction (CK-MB) observed at least
in 2 serial measurementsinthefirst 24 hoursof evolution of
acutemyocardial infarctionwithatypical fall; CK-MB le-
velsshould be 10% higher thanthose of total CK.

Data consisted of dichotomous, polychotomous, and
continuousvariables. Theresponseof interest wasin-hospital
death. The dichotomous variableswere sex, hypertension,
tobacco use, diabetes mellitus, familial history of coronary
artery disease, previous myocardial infarction, previous
coronary artery disease, hypercholesterolemia, use of
thrombolytic therapy, and el ectrocardiographiclocation of the
infarct Site defined astheinferior, anterior, or laterd wall, or
absenceof theQ-wave. Left ventricular dysfunction classified
accordingtotheKillip-Kimball heart failureclassficationwas
treated asapolychotomous variable and ranged from 1to 4.
Thecontinuousvarigbleswereageand Dtinterva. Theresults
of thecontinuousvariableswerepresented astheir meanvaue
and respective standard deviation. For analyzing therelation
between the continuous variables and in-hospital mortdity,
the continuousvariablesweretransformedinto dichotomous
variables (age >70 years and Dt >120min). The diverse
variables of the study were analyzed with the statistical
program SPSSfor version 6.0of MSWindows.

Todeterminethedatistica significanceof thedifferences
between the proportions, the chi-sgquare test was used; for
differences between the means of independent samples, the
Student ¢ test was used. The Cochran test was used to verify
theexistenceof alinear trend betweentheKillip-Kimball heart
failureclassficationand death. Univariateanaysiswasusedto
compare thein-hospital mortality rate between individuals
withandwithout acertainvariable. Oddsratio (OR) wasused
as ameasure of association. The pre-established level of
significancewas 5%. To assessthe statistical significance of
theassociation, thenull hypothesiswasOR=1.

For age adjustment, the Mantel-Haenszel test was
used. Themeasure of association used wastherelativerisk
(RR). Aiming to avoid incorrect inferences due to confo-
undingfactors, the patientswere subdivided into homoge-
neousextractsof agebracket, at 10-year intervals.

Datawere also subjected to multivariate analysis of
logisticregression. Therefore, thevariablesageand Killip-
Kimball heart failure classification were treated as conti-
nuous, and theremaining as binary. Asthe step-by-step ap-
proachto build theregression model wasused, the superior
threshold for p at entranceand exit wasestablished as0.15
and 0.10, respectively.

Results

The demographic and clinical characteristics of the
population studied areshownintables| and .
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Table I — Demographic characteristics of the global population of
patients with acute myocardial infarction

Characteristics Number %
Age (years) 64.6+13.4

Malesex 435 72.5%
Hypertension 289 48.2%
Diabetes mellitus 9 16.5%
Hypercholesterolemia 211 35.2%
Tobacco use 229 38.2%
Familid hist of coronary artery disease 263 43.9%
Previous infarction 111 18.5%
Previous coronary artery disease 181 30.2%

Table II — Clinical characteristics of the global population of
patients with acute myocardial infarction

Characteristics Number %
Dt (h) 4.85+7.11
Thrombolytic agent use 239 39.8%
Infarct location
Inferior wall 234 39.0%
Anterior wall 223 37.2%
Lateral wall 017 2.80%
No “Q" wave 126 21.0%
Ventricular dysfunction
Killip-Kimball class | 506 84.3%
Killip-Kimball class I 060 10.0%
Killip-Kimball class Il 020 3.30%
Killip-Kimball class IV 014 2.30%

Mogt patients(72.5%) weremaesinaproportionof 2.6:1.
Fema esweresignificantly older, by ameanof 8years. Therisk
factorsfor developing coronary artery diseasedid not differ
betweenthesexes, except for ahigher prevalenceof hyperten-
sioninfemalesandtobaccouseinmaes(Teblelll).

Thetimeinterval between symptomonset and arrival
at the emergency department (Dt interval) was greater for
femalesthanfor males, being 5.46+7.23 hoursand 4.6+7.06
hours, respectively; thisdifference, however, did not reach
statistical significance. Whenanalyzing thegroupswith Dt
interval upto 2 hours, we observed that alower contingent
of femal esthan of malesarrived earlier at thehospital (36.5%
and 48.6%, respectively); thisdifference, however, wassta-
tistically significant (p=0.007). No difference betweenthe

Table III — Demographic characteristics of the population
differentiated by sex

Variables Males Females p vaue
Age 62.2+13.2 70.9+11.8 <0.001
Hypertension 41.8% 64.8% <0.001
Diabetes mellitus 16.3% 16.9% ns
Hypercholesterolemia 36.3% 32.1% ns
Tobacco use 43.7% 23.6% <0.001
Familia history of 44.1% 43.0% ns
coronary artery disease
Previous coronary artery disease 29.2% 32.1% ns
Previous myocardial infarction  18.9% 17.6% ns
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sexes was observed regarding the location of myocardial
infarct. Most patientswereadmitted tothehospital in Killip-
Kimball heartfailureclassification|. However, ahigher pre-
vaenceof femdesadmittedinKillip-Kimba heartfaluredas-
sification Il was observed. The thrombolytic therapy was
used morefrequently inmalesthaninfemales(Tablel V).

Global in-hospital mortality was 13.5%; in-hospital
mortality being significantly higher (p<0.001) inthefemale
sex (23.0%) ascompared with that inthemalesex (9.9%).

Inunivariateanaysis, thevariablesassociated within-
hospital mortality were as follows: age above 70 years
(p<0.001; OR=4.21), thefema esex (p=0.001; OR=2.73), hy-
perchol esterolemia(p=0.008; 0R=0.48), familia history of
coronary artery disease (p=0.001; OR=0.37), tobacco use
(p=0.001; OR=0.32), previous coronary artery disease
(p=0.0004; OR=2.32), previous myocardial infarction
(p<0.001; OR=2.97), useof thrombolytic therapy (p=0.04;
OR=0.6), infarct located in the anterior wall (p=0.007;
OR=1.90), infarct located in theinferior wall (p=0.002;
OR=0.43), and left ventricular dysfunction (p<0.001;
OR=10.26). Knowingthat for ngthedtatistical signi-
ficance of the association the null hypothesiswas OR=1,
thosevariableswith OR<1 wereassociated with areduction
intherisk of mortality. Theremaining variablesdid not cor-
relatewith theresponse of interest.

In regard to the adjustment of in-hospital mortality to
age, we have the following scenario. Asfemaleshad acute
myocardid infarctionlater thanmalesdid (amean of 8yearsof
delay), advanced agewaspredicted asthe maj or explanation
for theworse survival of the female sex. For ng this
hypothesis, mortality wasadjusted for ageusingtheMantel -
Haenszel test (TableV). Thepatientsweredivided by sexinto
5 homogeneous extracts according to the age bracket. We
observed that, even though statistical significance was not
obtained between the differences of each isolated age
bracket, thetotal effect existed and was kept the same after
correction, confirming thehigher mortality anongfemalesas
comparedwithmales, independently of age(p=0.02).

Inmultivariateanalysisof logistic regression, all pre-
vioudy established demographic and clinical variableswere
included. TheDtinterval variablewasnot includedinthis
phase of the analysis because it was available only in 445

Table IV — Clinical characteristics of the population differentia-
ted by sex
Variables Males Females p vaue
Infarct location
Inferior wall 40.2% 35.8% Ns
Anterior wall 36.3% 39.4% Ns
Lateral wall 2.7% 3.0% Ns
No “Q" wave 20.7% 21.8% Ns
Ventricular dysfunction
Killip-Kimball class | 86.2% 80.0% Ns
C Killip-Kimball class Il 8.3% 14.5% 0.02
Killip-Kimball class Il 3.7% 2.4% Ns
Killip-Kimball class IV 1.8% 3.0% Ns
Thrombolytic agent use 43.2% 31.0% 0.005
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patients, which would reduce the size of the sampleto be
analyzed.

We observed asindependently related to in-hospital
mortality the following variables: age, the male sex, and
Killip-Kimball heart failureclassification>1 (TableVI). The
presenceof previousmyocardial infarctionwasamarginal
variable(p=0.06).

Eventhoughagehad alower OR, itisavery expressve
variable, because by being continuous, it allowsthegrowth
of thecoefficientin each additional year. Itisworth noting
that themal e sex hasanegative coefficient, whichindicates
aninverserelationwith the response being assessed. The-
refore, thefemal e sex isassociated with higher in-hospital
mortality.

I nteractions between sex and pertinent clinical varia-
blesweretested and none of them proved statistically sig-
nificant.

We observed that in nonadjusted (univariate) andin
adjusted (multivariate) analyses, theassociationsinvolving
mortality and femal e sex reached statistical significance, in-
dicatingahigher risk for females. Therefore, these datapro-
videevidencethat thefemalesexis, by itself, animportant
independent predictor of in-hospital mortaity from myocar-
dial infarction.

Discussion

For many years, morbidity and mortaity incoronary ar-
tery diseasehavebeen reported asoccurring 5to 10 yearslater
infemal esthanin males™2, Animportant paradox hasbeen
reportedin saveral studies, when acutemyocardia infarction
occurs. females have a higher in-hospital mortality 61315,
However, in other studies®!®7 themortality reportedissi-
milar or evenlower amongfemal es. Different methodologies
applied, thevaried inclusion criteriaused, and the type of
study (prospective or retrospective) account for these con-
flicting data.

In our study, we observed that females with acute
myocardial infarction havesignificantly higher in-hospital
mortality (2.3-fold) thanmalesdo.

Whether thisworse prognosisin thefemale sexisin
fact duetoabiological factor or toamethodol ogical biasis
till amatter of discussion 819, Confounding factors, such
asadvanced ageand ahigher incidenceof comorbidity, may
influence the prognosis and, once corrected or adjusted,
the results previously obtained no longer exist, mortality
being equivalent for both sexes®1,

Aiming at assessing these hypotheses, we carried out
aprospective study in 600 consecutive patientsat asingle
privatehhospital inthecity of RiodeJaneiro. Weanalyzed 13
variables obtained from the clinical history, the physical
examination, and from el ectrocardiographic data, which
wereeasily collected at thetime of hospital admission, and
weassessed their rel ationtoin-hospital mortality. Datawere
subjected to nonadj usted and adjusted analyses, so all pre-
established risk variableswould have their effects correc-
ted, avoiding methodological bias. Therefore, the presence
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Table V- In-hospital mortality adjusted to age with the Mantel-Haenszel test

Age (years) Males Females RR 95% Cl p value
n % n %
< 50 (n=109) 2/97 2.1 2/12 16.7 0.10 (0.0090-1.2027) 0.086
51-60 (n=110) 5/97 5.2 1/13 7.7 0.65 (0.0628-16.0309) 0.79
61-70 (n=167) 11/117 9.4 7150 14 0.63 (0.2104-1.9681) 0.55
71-80 (n=140) 14/85 16.5 17/55 30.9 0.44 (0.1814-1.0654) 0.073
> 81(n=74) 11/39 28.2 11/35 31.4 0.85 (0.2815-2.6062) 0.96
Total (n=600) 43/435 9.9 38/165 23.0 0.37 (0.2207-0.6091) 0.0000
Adjusted 0.55 (0.3172-0.9305) 0.02

RR- relative risk; 95% CI - 95% confidence interval for the RR.

Table VI - Variables related to in-hospital mortality through the
logistic regression analysis

Variable b SD OR 95% Cl p vaue

Constant b - 53329 1.4189 - 0.0002
Age 0.0317 0.0144 1.03 (1.00-1.06) 0.2

Male sex -1.0320 03250 0.35 (0.19-0.67) 0.001
Previous infarction 0.8430 0.4488 2.32 (0.96-5.60) 0.06

Killip-Kimball 1.5672 0.2216 4.79 (3.10-7.40) <0.001
class

b- logistic regression coefficient; SD - standard deviation of the b coefficient;
OR- odds ratio; 95% CI - 95% confidence interval for the OR.

or absenceof theso-called biological factor of thefemal esex
could be correctly assessed.

Most patientsweremalesinaproportion of 2.6 males
to1female, asinother great epidemiological studies®. At
thetime of acute myocardial infarction, in addition to the
more advanced age (mean of 8 yearsinthe popul ation stu-
died), femal eshad ahigher associationwith hypertension,
whichturned theminto ahigher risk groupfor mortality, ac-
cording to afew reports®813162L_ Onthe other hand, males
exhibited ahigher incidence of tobacco use, asin most stu-
dies, which has been surprisingly related to lower in-hos-
pital mortality inacutemyocardial infarction?2, Gottlieb et
al 2 attributethe better prognosisof smokerstotheir lower
ageandtheir morefavorablerisk profile, and nottoany real
benefit of tobacco use. We observed asimilar prevalence
(around 16%) of diabetesmellitusfor malesandfemales, in
disagreement with the literature that shows a higher
prevalenceinthefemal e sex 68131621,

Studiesanayzingtheclinica characterigticshaveshown
that females more often than males have congestive heart
failure, both at thetimeof hospital admissionandduring hospi-
tal evolutionof acutemyocardid infarction 5612151821628 Con-
trary to these observations, studiesincluding assessment of
left ventricular dysfunction showed that femaeshad ahigher
gectionfractionthan did males®™>2, Hemodynamicdisorders
aresupposedly derived fromdiastolic dysfunction, whichis
triggered by thehighest incidence of hypertensionand dia-
betes mellitus 521327, Attempts exist to correlatethe fin-
dingsof better | eft ventricular function with dataon corona-
ry anatomy. Hochman et al *2 reported that femaleshaveless

extensive coronary artery lesions and alower degree of
fixed coronary artery obstructions, maintaining, therefore, a
better gjectionfraction. Behar et a %, ontheother hand, attri-
buted the preservation of |eft ventricul ar functiontoamore
prominent collateral circulation, because the coronary
artery lesionsfound weremore severe. In our study, wedid
not confirmthe higher incidenceof | eft ventricular dysfunc-
tioninfemales. Thediagnosisof heart failurewasexclusive-
ly basedonclinical criteria(Killip-Kimball heart failureclas-
sification), which could condtitutealimitation, inadditionto
patients being assessed only at thetime of hospital admis-
sion. Wefound asimilar incidence for both sexes. Most
patientswereadmittedinKillip-Kimball heart failureclassi-
fication| (86% of themal esand 80% of thefemales). Even
knowing that | eft ventricul ar dysfunction, when presentin
acute myocardial infarction, bringswith it ahigh risk for
mortality, differencesinitsincidencecould not explainthe
inequalitiesbetween thesexesinregardtomortality. Only in
the studiesby Tofler et a ** and Lincoff et a %, wastheas-
sessment of |eft ventricular function performed at thetime of
hospital admission. In the remaining studies, this assess-
ment was performed | ater, which may haveinterfered with
theresults. Until the present time, no clear demonstration
exigtsthat fema eswith acutemyocardid infarction havepo-
orer ventricular function. Theroleof diastolic dysfunction
inthegenesisof thesymptomsof congestiveheart failurere-
mainsspecul ative, becauseno study wascarried out aiming
at observing thisfact.

Unequal in-hospital management could al so account
for different mortality ratesbetween sexes®. Femaesarere-
ported to be less aggressively approached than males are,
ranging fromthelower probability of admissiontoacorona
ry unittothe possibility of undergoing coronary angiogra
phy, even if the probability of ischemiais equivalent for
malesand females®®. Ma esaretraditionally known ashi-
gher riskindividuas. Eligibility for thrombolytictherapy in
patientswith acutemyocardial infarctionissuggestedtobe
different depending onthe sex. Inthe Western Washington
Emergency Department, r-TPA, only 16%o0f thefemalesas
comparedwith 25% of themal esweredigiblefor thromboly-
sis, and among those eligible, only 55% of the females as
compared with 78% of the males effectively received this
medication 3,
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Even though the efficacy of thrombolytic agents has
beenwell established inrestoring arterial patency, in preser-
ving left ventricular function, andin reducing mortality, the
responsesto the different methods of revascul arization and
reperfusioninfemal eshave not been well demonstrated .
Previousanalysesof great clinical trials, such asthe GISSI -
2 (Gruppoltdianoperlo StudiodellaSopravivenzaNell’ In-
farto Miocardioco) *, the |SIS-2 (Second International
Study of Infarct Survival) *, andthe ASSET (Anglo-Scan-
dinavian Study of Early Thrombolysis) * showedthat fema-
leshad alower reductioninmortality, when compared with
the placebo group, than malesdid. Lincoff et al 2 reported
that the differencesdisappeared after an adjustment for risk
variables, withasimilar benefit for both sexes. The TIMI 11
Study (Thrombolysisin Myocardial Infarction Phasell) %,
however, provided valuableinformation wheninvestigating
thepotential influence of sex intheresultsafter acute myo-
cardia infarction. Independent of the strategy adoptedin
acute myocardial infarction, conservative or interventio-
nist, femal eshad higher mortdity, and thiscannot beexplai-
ned by the higher prevalence of risk variables®.

Weobserved that femal eshad asignificantly lower rate
of thrombolytic therapy than males did (31% against
43.2%), which could bepartially explained by theadvanced
ageof thefemalesstudied (mean of 71 years), and, inaddi-
tion, we should not forget that females arrived later (+ 60
min) at thehospital. Withacut intheDtinterval at the secon-
d hour, we observed that a significantly lower number of
femal eshad arrived at the emergency department. Thisde-
lay may perhapshaveinfluenced theindicationfor theuse
of thrombolysis, determining alossin the opportunity to
access the benefits of thrombolysis.

Severa authors'*¢ haveshownthat thelatearrival at
thehospital after chest pain onset wasthemajor reasonfor
ineligibility of femal esfor thrombolytic therapy. Other rea
sons are a so reported as follows: advanced age; ahigher
prevalence of comorbid conditions, such ashypertension,
diabetesmdllitus, and congestive heart failure; undervalua-
tion or negation of the symptoms; and atypical initial clini-
cal findingsof acutemyocardial infarction 19263137,

This preselection regarding the use of thrombolytic
agents, which does not favor femal es, may explain part of
thedifferenceinregardto mortality. However, thefact that
no reductioninmortality among femalesusingthrombolytic
agents was observed makes us believe that the nonuse of
those agentsdid not account for thehigher mortality inthe
female sex, suggesting that intrinsic factorsrelated to sex
may exist, interfering with thethrombolytic response.

Toestablishwhether thehigher in-hospital mortality
ratefor femaleswith acutemyocardia infarctionisexclusi-
vely determined by thedifferencein sex and not by thediffe-
rencesin prevalence of therisk variables, we used univa-
riate and multivariate analysis. We also used theisolated
adjustment of mortality toage, whichispotentially themajor
factor of confusion, because the remaining risk variables
did not show great differences between the sexes.

Initially, weused the univariateanaysisof theglobal
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population to determine which demographic and clinical
variablesobtained at thetime of hospital admissionwould
be associated with ahigher in-hospital mortality rate. The
femalesex wasidentified asarisk variable, thefourthinim-
portance, being surpassed only by the classically recogni-
zed variables: left ventricular dysfunction, advanced age,
andthepresenceof previousacute myocardial infarction.

Knowing thelimitations of amethod inwhich varia-
bles are not adjusted for, such as univariate analysis, the
pre-established datawere subjected to multivariateanalysis
of logisticregression, inwhichtheinteractionsbetweenthe
diversevariableswerecorrected. Therefore, the pureeffect
of eachvariableintheresponseof interest, whichinour ca-
sewasin-hospital death, could be determined. We confir-
med theresultsobtainedintheunivariateanalysis: female
sex wassolidly identified asanimportant i solated predicti-
vefactor of in-hospital deathin acutemyocardial infarction,
the second in degree of importance (OR = 2.6), being sur-
passed only by the presence of |eft ventricular dysfunction.

Thedegreeof left ventricular dysfunction represented
by Killip-Kimball heart failureclassificationsl|, 11, and IV
wasindividually themajor factor for predicting in-hospital
deathinmalesandfemales. Patientsin Killip-Kimball heart
failureclassification| had amortality rate of 6.3%; thosein
classifications!l and 111 had mortality ratesreaching 45%;
andthoseinclassification |V had mortality ratesreaching
92.9%. TheORrangedfrom 7.03t0 171.39for classifications
rangingfromll tolV.Inthemodel proposed by Leeetal %,
left ventricular dysfunctionwasalso present, with OR ran-
gingfrom 2.9t0 25.7 for the menti oned classifications.

The highest mortality among patients with previous
acutemyocardial infarction, ascompared withthosehaving
their firstinfarction, hasalready been reported previously
insevera studies®*%*, because of the higher predispositi-
ontoventricular dysfunction and cardiogenic shock at the
timeof hospital admission. Intheunivariateanalysis, theim-
portance of the previousacutemyocardial infarction could
befelt, increasing thechanceof death by 2.97times(OR).

Asinmost studies*®#!, advanced age proved to bean
important independent predictivefactor of mortality. This
piece of information is easily obtained and may identify
high-risk patients, who may benefit fromamoreaggressive
therapy. Asarefinement of the statistical method, we che-
cked the hypothesisthat advanced age would bethemajor
explanationfor higher mortality among femal es. Adjustment
for age, eventhough mildly reducing femalemortality, ma-
intained asignificant difference. Thissuggested that, even
thoughthedifferencein mortaity observed betweenthese-
xeswas partially caused by themoreadvanced ageof fema-
les, the biological factor persisted, explaining part of the
result found.

A few studies 4324041 have shown that advanced age
wasthemajor prognostic factor in acutemyocardial infarc-
tion, and themgjor factor contributing to differentiate early
mortality inregardto sex. Our findings, however, areconsis-
tent with othersintheliterature, suggesting that agewas
not themajor determinant for survival infemales. Likewise,
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studiesby Tofler et > and Greenland et a **reported that,
after adjustment to ageand other covariablesof risk, thefe-
mal esex remained asanimportant predictor of mortality. On
theother hand, inastudy with 1,551 malesand 538 females
with acute myocardial infarction, Dittrich et al 2, after
adjustingfor ageandrisk variables, showed that thefemale
sex isno longer apredictor of mortality, but advanced age
continuestobe. Maynardet a °, analyzing 4,891 patientswi-
thacutemyocardia infarctionintheMITI Study (Myocar-
did Infarction Triageand I ntervention Registry), after cor-
rection for age, observed areductionin the differencein
mortality between malesand femal es, which, neverthel ess,
remained significantly higher among females.

Wewerepuzzled by thefact that diabetesmel lituswas
not identified asarisk variablein our study. Classical stu-
dies** emphasizethe strict correlation of this pathology
and mortality in acute myocardial infarction. Our results
may perhapshave beenlimited by thesmall number of dia-
beti c patients (99 patients) in our study. Certainly therole
played by diabetes mellitus could be better established wi-
thalarger sample, asitsimportancewasmarginal (p=0.06).

Vaccarinoet a 8, inaset of studiesabout coronary ar-
tery diseaseinfemales, reportedthat, inreality, thestudies
that used proper adjustmentsfor risk variables, asoursdid,
foundthegreatest differencesinmortality rates.

Our resultsconfirm the hypothesisthat malesand fe-
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malesmay havedifferent natural historiesregarding acute
myocardial infarction, thefemal€’ sheingamoreaggressive
formwithahighmortality rate.

Therecognition of abiological factor specific for the
femal esex, perhapswith ahormonal substrate, may leadto
theidentification of changeablefactorsand theadequacy of
therapeutical managementsto decreasethe differencesin
thein-hospital prognosisfor femaleswith acutemyocardial
infarction.

In conclusion, among the 600 patientswith acute myo-
cardial infarction, wefound aproportion of 2.6 malesto 1
female, with in-hospital mortality 2.3 timeshigher inthe
femalepopulation.

Univariate analysisshowed that in-hospital mortality
wasassociated withthefollowing variables. femalesex, age
above70years, presenceof previousmyocardia infarction,
infarct locdizedintheanterior wall, absenceof thrombolytic
therapy, and presenceof | eft ventricul ar dysfunction (Killip-
Kimball heart failureclassifications!l to1V). Multivariate
analysisshowed that thevariablesindependently related to
in-hospitd mortality werethefollowing: age, femalesex, pre-
vious myocardial infarction, and left ventricular dysfunc-
tion(Killip-Kimball heartfailureclassifications! and V).

After adjusting for all risk variables, the female sex
proved to be anindependent variablerelated toin-hospital
mortality inacutemyocardid infarction.
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