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2. OBJETIVOS

» Evaluar si el prondstico a corto plazo (letalidad a 28 dias) de los pacientes
ingresados en el Hospital Josep Trueta de Girona ha mejorado entre 1978
y 1993.

e Evaluar si los cambios en la letalidad en el periodo analizado se pueden
explicar por cambios en la comorbilidad de los pacientes ingresados o por
la gravedad de sus infartos agudos de miocardio.

* Analizar el papel de los cambios terapéuticos recientes, especialmente la
aspirina y la trombdlisis, en el pronostico tras un infarto agudo de

miocardio.

Capitulo 2: Gil M, Marrugat J, Sala J, Masia R, Elosua R, Albert X, Pena A, Vila
J, Pavesi M, Pérez G, for the REGICOR Investigators. Relationship of
therapeutic improvements and 28-day case fatality in patients hospitalized with
acute myocardial infarction between 1978 and 1993 in the REGICOR study,
Gerona, Spain. Circulation 1999;99:1767-1773.

» Analizar si el riesgo de morir a 28 dias tras un infarto agudo de miocardio
y durante los siguientes 3 afios en los supervivientes a 28 dias, es mayor
en mujeres que en hombres y, en ese caso, evaluar el papel de la edad,
comorbilidad y severidad del IAM.

Capitulo _3: Marrugat J, Gil M, Sala J, Elosua R, Anté JM and the REGICOR
Investigators. Role of age and sex in short-term and long term mortality after a
first Q wave myocardial infarction. J Epidemiol Community Health 2001;55:487-
493 (en prensa).
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3.

HIPOTESIS DE TRABAJO

El riesgo de morir a 28 dias en los pacientes ingresados por un IAM en el
Hospital Josep Trueta ha disminuido entre 1978 y 1993.

Esta mejoria en el prondstico se da aunque la gravedad de los pacientes
ingresados ha aumentado por la mejora en el manejo del paciente previa

a su ingreso en el hospital de referencia.

La introduccion de cambios terapéuticos a partir de 1986,
fundamentalmente la trombdlisis y el &cido acetilsalicilico, han contribuido

a mejorar el pronéstico de los pacientes hospitalizados.

Las mujeres que ingresan por un IAM tienen mayor edad, mayor
comorbilidad y presentan unos IAM mas severos que los hombres.

El riesgo de morir a 28 dias entre hombres y mujeres puede ser diferente

segun el grupo de edad que se analice.

No hay diferencias entre sexos en la mortalidad a 3 afios en los

supervivientes a 28 dias.
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Resultados

4.1.

RESULTADOS

CAPITULO 2: RELACION DE LAS MEJORAS TERAPEUTICAS Y LA
LETALIDAD A 28 DIAS EN PACIENTES HOSPITALIZADOS TRAS UN

INFARTO AGUDO DE MIOCARDIO ENTRE 1978 Y 1993 EN GIRONA
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Current Perspective

Relationship of Therapeutic Improvements and 28-Day Case
Fatality in Patients Hospitalized With Acute Myocardial
Infarction Between 1978 and 1993 in the REGICOR
Study, Gerona, Spain

M. Gil, MD; J. Marrugat, MD; J. Sala, MD; R. MasiaMD; R. Elosua, MD; X. Albert, MD;
A. Pena, MD; J. Vila, PhD; M. Pavesi, PhD; G.ree, MD; for the REGICOR Investigators

Background—The aim of this study was to analyze 28-day case fatality trends between 1978 and 1993 among hospitalized
acute myocardial infarction (AMI) patients in the REGICOR registry, Gerona, Spain, and relate them to thrombolytic
and antiplatelet drug use and changes in patient characteristics.

Methods and Results-A total of 2053 consecutive patients 25 to 74 years of age with a first Q-wave AMI admitted to
the reference hospital between 1978 and 1993 were registered. Clinical characteristics and patient management were
recorded. Four 4-year periods were considered: 1978 to 1981, 1982 to 1985 (prethrombolytic therapy), 1986 to 1989
(thrombolytic and antiplatelet drugs introduced), and 1990 to 1993 (thrombolytic and antiplatelet drugs used routinely).
The end point was death at 28 days. Case fatality at 28 days decreased 6% per year between 1978 and 1993. A logistic
model adjusted for comorbidity and severity showed the last 3 periods to present a steep decrease in the OR of death
at 28 days: 0.86 (95% CI, 0.52 to 1.41), 0.59 (95% CI, 0.35 to 0.99), and 0.40 (95% CI, 0.24 to 0.69), respectively,
compared with the first period. After 1986, 85.7% of the 112 lives saved could be attributed to the use of antiplatelet
and thrombolytic drugs. Adjusted relative risk reduction was 56.0% for antiplatelet drugs, 34.1% for thrombolytic drugs,
and 77.9% for the 2 combined.

Conclusions—Our results strongly suggest that new therapies introduced since 1986 have contributed to the decrease in
28-day case fatality of patients admitted with a first Q-wave AMI. This decrease could be attributable mainly to the use
of antiplatelet and thrombolytic drugs. These findings should encourage the routine use of thrombolytic and antiplatelet
drugs and particularly their combination in the acute phase of AMlirculation. 1999;99:1767-1773.)

Key Words: myocardial infarctiorm mortality m platelet aggregation inhibitoss thrombolysis

Coronary heart disease (CHD) mortality has been declining and antiplatelet agerittave proved to reduce early mortality in
since 1970 in most developed countries;counting for clinical trial settings in selected groups of patients who do not
10.7% of deaths in Spain in 199Fhis decline has been more  necessarily reflect a real-life hospital patient case fix.

evident in countries in which mortality was initially higher. More extensive evaluation of effectiveness in a general
Primary prevention interventions, particularly reduction in mean Setting such as population-based registries is required to
population cholesterol levels, cigarette smoking, and arterial ascertain the effect of these therapeutic modalities on short-
blood pressure levels, have been judged to be principally term AMI mortality.

responsible for this decline before the mid-1980Since then, The aim of this study was to analyze 28-day case fatality
improved medical care appears to have contributed greatly to thetrends between 1978 and 1993 among hospitalized first
decrease in CHD mortalifi’ Furthermore, these improvements Q-wave AMI patients in Gerona, Spain, and to relate them to
should result in lower short-term mortality in hospitalized acute the introduction and use of thrombolytic and antiplatelet
myocardial infarction (AMI) patients. In fact, a decline in case drugs and to changes in patient characteristics (age, sex, AMI
fatality has been observed in recent decadée introduction of ~ SeVerity, or comorbidity).

different pharmacological treatments and particularly Methods

thrombolytic therapy and the widespread use of antiplatelet The hosital under studv is the onl reference teaching center with
- . ) spital under study is nly reference teaching r with a
drugs, anticoagulant drugg;blockers, and the advent of coro coronary care unit (CCU) in the area. There are 6 community

nary angioplasty in the 1980s reduced in-hospital mortality t0 nospitals that refer their AMI patients to that hospital after
13% to 1696 Therapeutic improvements such as fibrinolytic emergency treatment.

From the Lipids and Cardiovascular Epidemiology Unit, Institut Municipal d’Investigilgdica, Barcelona, Spain (M.G., J.M., R.E., A.P.,J.V.,M.P.,
G.P.), and Servei de Cardiologia, Hospital Universitari de Girona “Dr Josep Trueta,” Gerona, Spain (J.S., R.M., X.A)).

See the “Appendix” for a list of REGICOR investigators.

Correspondence to Dr Jaume Marrugat, Unitat de Lipids i Epidemiologia Cardiovascular, Institut Municipal d’InveMiggicen, Carrer Dr Aiguader
80, 08003 Barcelona, Spain. E-mail JAUME@IMIM.ES

© 1999 American Heart Association, Inc.
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TABLE 1. Changes in AMI Patient Management From 1978 to 1993

1978-1981 1982-1985  1986-1989  1990-1993
(=333, %  (1=509), %  ("=615),%  (n=59), %

Thrombolytic drugs 0 0 14.0 33.7
Antiplatelet drugs 0 0 24.6 90.1
28-d Coronary angiograms 0 1.4 5.6 8.0
28-d Revascularizations 0 0.6 2.1 2.2

Most AMI patients initially admitted to community hospitals have Adjusted OR of 28-day mortality in the different study periods
been transferred to the reference center by medically attendedwas estimated by including the period of enrollment variable in a
ambulances since 1988. Since then, emergency treatment in commudogistic model, together with demographic, comorbidity, clinical,
nity hospitals has been coordinated by CCU staff from the reference and severity factors that statistically differed withPa<0.05 in

center using guidelines for early AMI management. bivariate analysis among the 4 periods studied and were further

This setting provides the population-based Registre Gidmil associated with 28-day mortality as potential confounders. The
COR'" (REGICOR) registry of hospitalized AMI patients in a influence of the 2 major therapeutic improvements (thrombolytic and
northeastern region of Spain that covers 591 06C° lamd has antiplatelet drugs) on the effect of the periods studied was measured
509 628 inhabitants (1991 census). by adding the corresponding treatment variable to the former model.
Patients Assessment of Relative Risk Reduction and

All patients 25 to 74 years of age who were residents of Gerona and N\ymber of Lives Saved by New Treatments
were admitted to the reference hospital with a definite diagnosis of In an observational cohort study such as that presented here,

2[3; Q'ggvioé?glo?g\_“x:\?e ?h;?m?;:bigei ;Vr?f dlgfcilnui?eegcl:%ﬂi]: treatments are provided on a clinical indication basis according to
newa or (%S waves. and at least 1 of the following: increased AMI current knowledge of their efficacy. Because randomization is not
’ 9: applied, a favorable outcome cannot be attributed solely to the

enzymes (at least twice the upper normal value) and typical pain, ie, ] - : ; .
located in the anterior chest wall, lastiag?0 minutes for which no ggjrlljesftlrﬂzlrl?flr‘z‘rststhoef tfgitg;ggt-h;?ur?ar;lsﬁi?fztrlmbaettevje':r?utlrr:a?égwgﬁj
cause other than CHD was found. untreated patients (ie, age, smoking, comorbidity, and severity).
M d iabl The crude odds of dying in patients receiving each treatment were
easure_ Variables . . calculated and divided by the adjusted OR of treated patients and
The following data were recorded: age, sex, cardiovascular risk g gave the odds of death in the treated group if the treated
factors or comorbidity (smoking status, hypertension, and diabetes), yatients’ characteristics had been the same as among the untreated.
history of angina, and ECG AMI location. Disease severity Was conyerting these odds to a probability resulted in an adjusted
established by the clinical _degre_e of ventricular dysfunction (acute gtimation of death probability if they had not received treatment
pulmonary edema or cardiogenic shock) and the presence of ven-(; ) The number of lives saved with each treatment was calculated
tricular arrhythmias (fibrillation or tachycardia) requiring immediate o' the difference between the expected number of deaths in each
treatment. Management variables, including thrombolytic and anti- a5tment group on the basis of the above probability minus the
platelet drugs, coronary angiogram, PTCA, and CABG surgery, were qpqerved deaths in that treatméhithe same method was used to
also recorded. calculate the number of lives saved in each period. These results are
. presented with their 95% Cls.
Follow-Up and End Points An estimation of the adjusted relative risk reduction (ARRR) of
Vital status at 28 days was verified by personal or telephone contact the different treatments was then obtained with the following

and by linkage of our database with the Catalonia Mortality Registry, formula: ARRR=(Io,—1,)/1a, Where |is the event incidence among
which collects all death certificates (updated to December 1995).  treated patients.

AMI Management From 1978 to 1993

The 16-year study was divided into 4 inclusive 4-year periods. The Results
first 4-year period was considered to be the CCU “running-in” period Between February 1978 and December 1993, 2053 consecu-

(1978 to 1981). The period from 1982 to 1985 may be considered tive patients (1702 men, 351 women) 25 to 74 years of age
prethrombolytic. In the next period, 1986 to 1989, thrombolytic and admitted with a first Q-wave AMI were prospectively regis-

antiplatelet drugs were progressively introduced into clinical practice .
after the publication of trial results. In the last period, 1990-1993, tered. Overall mean age was 53.9.8 years (meanSD):

these drugs were routinely used at the reference and c0mmunity65'_1t7'9 years in women and 59:4.9 years in men. No
hospitals. The proportion of patients receiving each of the above- patient was lost to follow-up.

mentioned treatments in each period is shown in Table 1. Overall 28-day case fatality rate was 12.3%. Mortality
L . decreased from 25.3% in 1978 to 11.6% in 1993. Age-
Statistical Analysis adjusted mortality decreased 6% (95% Cl, 3% to 9%) per

The x? test was used to assess the association between categoricalllear from 1978 to 1993: 7% (95% CI, 4% to 119%) in men and
variables. Trends among periods were analyzed with the Mantel- ) '

Haenszely? test for linear trends. Age-adjusted annual decrease in 370 (95_% Cl’__3-5%_t(_3 9%) in women. Foyr—year proporti_on

mortality was assessed by logistic regression. of patients with clinically severe ventricular dysfunction
For analysis purposes, a 4-category variable was created, with (pulmonary edema or cardiogenic shock) decreased from the

each category corresponding to the periods described above. Eachg7g to 1981 period (16.8%) to the 1986 to 1989 period

patient was allocated to the category covering the date he or she . .
entered the study. This permitted ecological analysis of the effect of (9.9%) but increased thereafter up to 17.0% in 1990 to 1993.

entering the study in each period on 28-day mortality of hospitalized The proportion of patients with severe arrhythmias paralleled
AMI patients. the ventricular dysfunction pattern. Despite these changes,
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TABLE 2. Trends in Demographic, Comorbidity, and Clinical Characteristics and
Complications of AMI Hospitalized Patients in Gerona, Spain, Between 1978 and 1993

1978-1981 1982-1985 1986-1989 1990-1993

(n=333), % (n=509), % (n=615), % (n=596), % P (x)
>65 y of age 39.3 33.2 39.2 45.0 <0.01*
Women 16.2 15.5 16.3 19.8 0.21
Hypertensive 48.3 46.4 38.4 45.0 <0.01
Diabetic 16.7 18.3 24.6 27.1 <0.001*
Current smokers 70.8 61.1 56.4 48.9 <0.001*
Previous angina 53.7 484 42.8 49.8 <0.001
Anterior AMI 55.6 47.0 50.7 40.8 <0.001*
Severe arrhythmiast 12.7 10.4 11.8 18.3 <0.001*
APE/CS 16.8 11.6 9.9 17.0 <0.001
28-d mortality 18.3 12.6 9.8 1.4 <0.001*

APE/CS indicates acute pulmonary edema or cardiogenic shock.
*Linear trend statistically significant (Mantel-Haensz test for trends).
tVentricular tachycardia or ventricular fibrillation.

28-day mortality decreased until 1986 to 1989 to stabilize in analyzed (Table 1). Acetylsalicylic acid was used in 99.7% of

the following years (Table 2). cases, and streptokinase was the thrombolytic drug of choice
. _ in 95.5%. When these treatments were included in an ad-
Period Effect on 28-Day Mortality justed logistic model (period effect model in Table 4), the

Demographic, comorbidity, and clinical characteristics and 1986 to 1989 period effect was attenuated and became
28-day mortality in the different periods are shown in Table statistically non-significant, and the 1990 to 1993 period
2. A statistically significant increase was observed in the effect disappeared (therapeutic effect model in Table 4).
proportion of older patients and diabetics and a decreasing Furthermore, 112 lives were saved in the last 2 periods when
proportion of smokers throughout the study periods. A new treatments were used (35 in the 1986 to 1989 and 77 in
marginally significant trend toward a higher proportion of the 1990 to 1993 periods) compared with the case fatality
women was observed?E0.06). The proportion of severe  expected if patients had been treated in the 1978 to 1981
arrhythmias significantly increased, whereas that of anterior period (Table 5).
AMI decreased. However, all variables but sex showed The number of lives saved by antiplatelet and thrombolytic
differences among periods in)d test (Table 2). drugs was 96 (63 by antiplatelet drugs, 2 by thrombolytic

Regarding patient characteristics according to vital status, drugs, and 31 by both treatments combined, as shown in
survivors were younger and predominantly men; there were a Table 6). This represents 85.7% of the 112 lives saved after
lower proportion of hypertensives and diabetics and a higher 1986.
proportion of smokers. Fatal cases presented a higher propor- Compared with patients treated with neither antiplatelet
tion of severe ventricular dysfunction, severe arrhythmias, nor thrombolytic drugs, adjusted relative risk reduction was
and anterior AMI location but a lower use rate of 56.0% for patients treated with antiplatelet drugs, 34.1% with
thrombolytic and antiplatelet drugs. Although the use rate thrombolytic drugs, and 77.9% with both drugs administered
of coronary angiograms was similar in both groups, that of together.
revascularization procedures was higher among fatal cases
(Table 3). Discussion

Crude and adjusted ORs for 28-day case fatality of the 4 In the present study, 28-day mortality significantly decreased
study periods are shown in Table 4. The adjusted OR was from 1978 to 1993 despite dramatic increases in disease
higher than the crude OR in the 1990 to 1993 period but lower severity of patients admitted in the last 4 years studied. A risk
in the 1982 to 1985 and 1986 to 1989 periods. Compared with reduction was conclusively established in appropriately ad-
1978 to 1981, a steep decrease in adjusted 28-day mortalityjusted logistic models. Most of the decrease in risk from 1986
risk was found throughout the study periods (see the Figure to 1993 might be explained by thrombolytic and antiplatelet
and period effect model in Table 4). Mortality risk reduction drug use. Their individual and combined effectiveness has
was statistically significant after 1986, when most manage- also been established in terms of the number of lives saved in
ment improvements were introduced, and the lowest risk all consecutive patients registered for a first AMI from 1978
corresponded to the more recent period, when the use of theto 1993.
new therapies had become routine.

Decrease in Case Fatality at 28 Days

Treatment Effectiveness Crude case fatality rates declined from 1978 to 1989, which
Thrombolytic and antiplatelet drugs were introduced in the might be explained in part by the progressively increasing
1986 to 1989 period and were routinely used in the last period referral of patients with AMI to the new CCU that opened in
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TABLE 3. Characteristics of 2053 Patients with First Q-wave AMI in Gerona,
Spain (1978 to 1993), by 28-Day Vital Status

Survivors Deceased
(n=1798) (n=255) P

Age,*y 59.6 (9.9) 65.7 (7.3) <0.0001
Women, % 15.2 30.4 <0.0001
Hypertension, % 42.2 56.0 <0.0001
Diabetes, % 215 30.0 0.003
Current smokers, % 59.7 42.8 <0.0001
Previous angina, % 474 52.0 0.15
Severe arrhythmias,t % 10.6 33.6 <0.0001
Anterior AMLE % 45.4 64.1 <0.0001
APE/CS, % 7.0 60.4 <0.0001
Coronary angiogram, % 44 3.9 0.88
Treatments, %

Neither antiplatelet nor thrombolytic drugs 62.5 75.3 <0.0001

Antiplatelet drugs alone 22.3 19.5 <0.0001

Thrombolysis alone 2.7 1.6 <0.0001

Antiplatelet+thrombolytic drugs 12.6 3.6 <0.0001

Revascularization§ 1.2 2.8 0.08

APE/CS indicates acute pulmonary edema or cardiogenic shock.

*Mean SD.

tVentricular fibrillation or tachycardia.
FIn 27 cases, ECG location was not possible.
§PTCA or CABG.

1978. It is reasonable to assume that more severe cases wermanagement improvements were introduced, and the lowest
referred to the CCU in the earlier period. Over the years, itis risk corresponded to the last period, when they were routinely
logical to suppose that fewer selected cases of AMI were sentused.

to the reference CCU. The fact that the decline stopped after The increase in severity of AMI patients admitted to the
1989 is surprising, considering that the use of improved reference hospital in the last period could be related to faster
therapies increased in the last 4 years (Table 1). This apparentaccess to improved emergency management in community
paradox can be explained by the admission after 1989 of hospitals. In this period, emergency care for AMI patients in
older patients and those with greater disease severity andcommunity hospitals was provided according to standard
comorbidity. In fact, the only crude OR that decreased after guidelines that were periodically updated and coordinated by
adjustment was that corresponding to the last period (Tablethe reference CCU medical staff. Furthermore, medically
4). Moreover, the adjusted OR of the period variable was attended transportation began in 1988 and has been routinely
statistically significant in the last 2 periods, when most used since 1990. These changes may have resulted in an

TABLE 4. Crude and Adjusted (Period Effect Model) OR and 95% Cls of 28-Day
Mortality Associated With Periods Under Study: Effect of Including the Use of
Thrombolytic and Antiplatelet Drugs in the Model Fit (Therapeutic Effect Model)

Period Effect

Therapeutic Effect

Crude OR Model* Model*

Period

1978-1981 1 1 1

1982-1985 0.64 (0.43-0.96)  0.86 (0.52-1.41)  0.86 (0.52-1.41)

1986-1989 0.48(0.32-0.72)  0.59(0.35-0.99)  0.77(0.46-1.31)

1990-1993 0.57 (0.39-0.85)  0.40(0.24-0.69)  1.07 (0.50-2.31)
Antiplatelet drugs alone 0.37 (0.18-0.72)
Thrombolytic drugs alone 0.63(0.18-2.17)
Antiplatelet and thrombolytic drugs 0.19(0.07-0.55)

Values in parentheses are 95% Cls.

*All models are adjusted for age, hypertension, diabetes, smoking, severe ventricular dysfunction,
ventricular fibrillation or tachycardia, and myocardial infarction ECG location.



Age {(>65 years)
Hypertension
Diabetes
Smokers —
Anterior AMI
APE/Cardiogenic shock

Malignant Arrhytmias

1982 - 85*
1986 - 89
1990 - 93*

—t— 0r=0.86
=1 0rR=0.59
H— 0R=0.40

0 1
Odds ratio

Declining OR of 28-day mortality after a first AMI in Gerona,
Spain, through 4 periods: 1978 to 1981, 1982 to 1985, 1986 to
1989, and 1990 to 1993. APE indicates acute pulmonary
edema.*Reference period was 1978 to 1981.

2 5 10 25

increasing admission of patients who, without the described
facilities, might have died in the emergency departments of
community hospitals. However, the impact of these factors on
the increasing severity of AMI patients admitted to the

reference hospital cannot be precisely measured. Some stud

ies have reported an increasing trend of early care that may

result in more severe AMI patients being admitted to
hospitals'?

Our results concur with those of most studies analyzing
trends in short-term case fatality in the 1980s and 1990s that
found a decline in short-term mortality of hospitalized pa-
tients in most industrialized countries in the last few de-
cadeg 81314150nly 1 study analyzing similar periods of time
did not find a decrease in in-hospital case fatdfity.

Interestingly, declining trends in early mortality did not
appear to correlate with variations in disease severity or
comorbidity of admitted patients in other studies as they did
in ours®’

Despite this, results of different studies that examined
changes over time in short-term case fatality must be com-
pared with caution, given the potential differences in socio-
demographic and clinical characteristics of patients, diagnos-
tic criteria for AMI (especially non—-Q-wave AMI), period of
time studied (which determines the treatments available),
follow-up considered (in-hospital versus 28-day or similar),
and inclusion of recurrent AMIs.

Treatment Effectiveness
The introduction of new diagnostic procedures and new
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case fatality observed between 1979 and 189t particu-

lar, 20% of the improvement between 1985 and 1990 could
be related to the use of thrombolytic drugsdoreover, if the
benefit of antiplatelet drugs is as described in ISFSt2night
explain as much as 50% of the decrease in early case fatality
after AMI between 1985 and 1990.

In our study, the fact that the 1986 to 1989 and 1990 to
1993 period protective effects disappeared with the inclusion
of therapeutic variables in the logistic models suggests that
thrombolytic and antiplatelet drugs were largely responsible
for the decreasing adjusted mortality observed. In fact, 85.7%
of lives saved from 1986 to 1993 can be attributed to these
treatments. Similar results were obtained by other authors.

Adjusted relative risk reduction with both types of treat-
ments in this observational study is higher than that reported
in clinical trials and highest when the drugs are administered
together, which concurs with current knowled§eSome
studies have already highlighted the differences between
AMI patients enrolled in clinical trials and an unselected
general AMI populatioi?***¢ resulting in the exclusion of
high-risk patients from clinical trial¥. The explanation for
the discrepancy could be related to these and other differ-
ences in case mix; ie, we included only first Q-wave AMIs
and our age limit was set at 74 years, whereas in clinical
trials, there is no upper limit. Other hypotheses that cannot be
tested with our design refer to the effect of the lower
population AMI case fatality in our region compared with
that of other industrialized countrié¥2’ Although protective,
the effect of thrombolytic therapy was not statistically signif-
icant owing to the low number of patients receiving this drug
alone; most received it combined with antiplatelet drugs, as
shown in Table 6.

Study Characteristics and Limitations

The large sample size provides this population-based hospital
registry study with a highly representative, statistically pow-
ered group of myocardial infarction patients.

Less than 10% of the all-area patients hospitalized with a
myocardial infarction were treated in community hospitals
after 1988, which indicates that a selection bias is unlikely.
Prehospital case fatality represented 62.4% of total 28-day
case fatality in Gerona between 1988 and 199his figure
is similar to that reported in most community myocardial
infarction registries in the worléP.Incidence and mortality in
Gerona are low and did not vary substantially between 1988

treatments appears to account for the decrease in in-hospitand 19937

TABLE 5. Observed Case Fatality, Expected Case

Fatality, and Number of Lives Saved in the

Different Periods in Gerona, Spain, From 1978 to 1993

Observed Case Expected Case Fatality* Lives Savedt
n Adjusted OR Fatality, % (95% Cl), % (95% Cl), n
1978-1981 333 1 18.3
1982-1985 509 0.86 (0.52-1.41) 12.6 14.3(9.3-21.7) 9 (—17-46)
1986-1989 615 0.59 (0.35-0.99) 9.6 15.5 (9.8-23.6) 35 (1-85)
1990-1993 596 0.40 (0.24-0.69) 14 24.4 (15.7-34.9) 77 (26-140)

*If patients had been treated in the 1978—-1981 period.
tNumber of lives saved=(nxexpected case fatality)—(nx

observed case fatality).
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TABLE 6. Observed Case Fatality, Expected Case Fatality, and Number of Lives Saved
Attributable to Thrombolytic and Antiplatelet Drug Use in Gerona, Spain, From 1978 to 1993

Observed Case  Expected Case Fatality* Lives Saved

n Adjusted OR Fatality, % (95% Cl), % (95% Cl), n
Antiplatelet drugs 450  0.37(0.18-0.72) 10.9 24.8 (14.5-40.4) 63 (16-133)
Thrombolytic drugs 52 0.63 (0.18-2.17) 7.7 11.7 (3.7-31.7) 2(—2-13)
Both combined 235  0.19(0.07-0.55) 3.8 17.2 (6.7-36.1) 31 (7-76)
None 1313 1 14.4

*If patients had not been treated.
tNumber of lives saved=(nxXexpected case fatality)—(n><observed case fatality).

This is an observational study, and no cause-effect rela- admitted patients. These findings should encourage the rou-
tionship should be drawn from our findings that, however, tine use of thrombolytic and antiplatelet drugs and particu-
convincingly support the effectiveness of thrombolytic and larly their combination in the treatment of AMI patients.
antiplatelet drugs in daily clinical practice because (1) they )
are biologically plausible, (2) an increasing protective effect Appendlx
emerges in the last 2 periods studied (when the drugs wereThe REGICOR investigators were C. Aybid. Bosch, M. Cardona,
used), (3) they are consistent with those of other stiffigs, ~ M.l Covas, R. Elosua, M. Gil, J.M. Manresa, J. Marrugat, S. Marti
(4) the combination of both treatments has been found to M. Pavesi, A. Pena, G. Rez, P. Roset, M. Seql. Vila (Institut

. . - ] Municipal d’InvestigacioMedica), X. Albert, R. Masiaand J. Sala

provide an optimum additive benefit, and (5) the strength of (Hospital Universitari “Josep Trueta”).

the relationship between drug use and case fatality reduction
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Role of age and sex in short-term and long term
mortality after a first Q wave myocardial infarction

J Marrugat, M Gil, R Masia, J Sala, R Elosua, ] M Ant6, and the REGICOR Investigators

Abstract

Study objective—The objective of this
study was to analyse whether the risk of
death within 28 days and three years after
a first Q wave myocardial infarction was
higher in hospitalised women than in
men.

Design—Follow up study.

Patients and setting—All consecutive first
Q wave myocardial infarction patients
aged 25 to 74 years (447 women and 2322
men) admitted to a tertiary hospital in
Gerona, Spain, from 1978 to 1997 were
registered and followed up for three years.
Main results—Women were older, pre-
sented more comorbidity and developed
more severe myocardial infarctions than
men. A significant interaction was found
between sex and age. Women aged 65-74
had higher early mortality risk than men
of the same age (OR 1.62; 95% CI 1.01,
2.66) after adjusting for age, comorbidity
and acute complications including heart
failure. Women under 65 tended to be at
lower risk of early mortality than men
(0.45 (95% CI 0.19, 1.04). Three year mor-
tality of 28 day survivors did not differ
between sexes.

Conclusions—These data support the idea
that the higher 28 day mortality in
hospitalised women with a first Q wave
myocardial infarction is mainly attribut-
able to the large number of patients aged
65 to 74 years in whom the risk is higher
than that in men. Women under 65 with
myocardial infarction do not seem to be a
special group of risk.

(¥ Epidemiol Communiry Health 2001;55:487-493)

Women hospitalised with an acute myocardial
infarction (AMI) have higher short-term mor-
tality rates than men.' Such a difference is
mostly explained by the greater age of women
at the time of myocardial infarction.” Other
contributing factors are the increased preva-
lence of cardiovascular risk factors or comor-
bidity in women, a tendency toward the under-
use of diagnostic procedures or therapeutic
interventions in women compared with men.’
Some studies have, however, reported a signifi-
cantly higher mortality in women after adjust-
ment for some or all of these factors.”® Sugges-
tions as to mechanisms that may be implicated
in this excess risk for women have been specu-
lative and remain unclear.”’® A candidate
factor is the higher frequency in women of
clinical manifestations of left ventricular dys-
function (acute pulmonary oedema or cardio-
genic shock) during the acute phase.”®

www.jech.com

Nevertheless, some studies have reported an
increased risk of death or complications in
women even after adjusting for such dissimi-
larities in heart failure variables.” "'

An interaction between sex and age group
has also been described that suggests that the
effect of sex on coronary artery disease
prognosis may be different according to the age
group analysed.” '+’

On the other hand, few studies have investi-
gated long term mortality differences between
sexes in myocardial infarction with varying
results."™” In general, women have worse
prognosis when follow up is less than one year.”

This study was aimed at analysing whether
the risk of death within 28 days after a myocar-
dial infarction, and during the following three
years in 28 day survivors, is higher in women
than men and, if so, to assess the role of age,
comorbidity and severity of myocardial infarc-
tion in this excess of risk.

Methods

Since 1978, REGICOR (REgistre Glroni del
COR; Gerona Heart Registry) has been
registering all first myocardial infarction pa-
tients arriving alive at the only reference hospi-
tal in Gerona with a coronary care unit” *
where most of the myocardial infarction
patients in this area are admitted. There are
also six community hospitals that refer 70% of
these patients to the reference hospital after
emergency treatment. This setting provides the
population-based registry of hospitalised myo-
cardial infarction patients in a north eastern
region of Spain that covers 591 060 km* and
has 509 628 inhabitants according to the 1996
census.

PATIENTS
All patients aged 25 to 74 years, residents in
Gerona and admitted to the reference hospital
between 1978 and 1997 with a definite diagno-
sis of first Q wave myocardial infarction, were
included in the study. Diagnosis of Q wave
myocardial infarction was based on a definite
electrocardiogram—that is, new Q or QS
waves—and at least one of the following:
increased AMI enzymes (at least twice the
upper normal value) and typical pain—that is,
located in the anterior chest wall—lasting 20
minutes or more and for which no cause other
than coronary heart disease was found.

VARIABLES MEASURED

The following data were prospectively col-
lected: age, sex, smoking status, hypertension
and diabetes, history of angina and electrocar-
diographic myocardial infarction location. Dis-
ease severity was established by the clinical
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degree of ventricular dysfunction (acute pul-
monary oedema or cardiogenic shock) and the
presence of ventricular arrhythmias (fibrilla-
tion or tachycardia) requiring immediate treat-
ment. Management variables including throm-
bolysis, antiplatelet drugs, coronary
angiogram, percutaneous transluminal coron-
ary angioplasty and coronary artery bypass
surgery were also recorded.

FOLLOW UP

Vital status at 28 days was verified in patients
admitted between 1978 and 1997 (n=2606).
Long term follow up of patients admitted
between 1978 and 1993 who survived the first
28 days (n=1790) was completed in 1996 by
personal or telephone contact and by linkage
with the Catalonia Mortality Registry, which
collects all death certificates. Thus, patients
were followed up for a minimum of three years
or until a fatal event occurred.

END POINTS

All cause 28 day mortality was considered as
the end point to analyse short-term mortality.
To analyse three year mortality, all cause mor-
tality was considered as the end point, although
the cause of death was recorded.

STATISTICAL ANALYSIS
Differences between men and women and
between deceased and surviving patients were
assessed by y” test for categorical variables and
by Student’s 7 test for continuous variables.
The adjusted odds ratios (OR) of 28 day
mortality for women were estimated by a logis-
tic model and the adjusted OR of three year
mortality in 28 day survivors for women were
estimated using a Cox model. Demographic,
comorbidity, clinical and severity variables that
showed at least marginally significant differ-
ences (p<0.15) in bivariate analysis between
men and women and between survivors and
non-survivors at 28 days or three years and
those important variables based on clinical
judgement were included as potential con-
founders. Severity variables (that is, acute pul-
monary oedema or cardiogenic shock) that

Marrugat, Gil, Masia, et al

may be interpreted as intermediate mecha-
nisms of death were also included in separated
models along with the former variables.

All possible two way biologically plausible
interactions were tested in a model that
included all main variable effects.

Survival curves were estimated with the
Kaplan-Meier method and compared by
Mantel-Cox statistics. Calculations were made
with the SPSS statistical package.

Results

Between 1978 and 1997, 2159 men and 447
women aged 25 to 74 admitted consecutively
with a first Q wave myocardial infarction were
registered. Overall mean age was 59.9 (SD
9.8).

28 DAY FOLLOW UP

Among the 2606 patients admitted between
1978 and 1997, 284 (10.9%) died in the first
28 days. Only two cases died from non-
cardiovascular causes. Within the same period,
women presented greater mortality and more
frequent severe clinical heart failure than men
(table 1). Compared with men, women were
older, had more comorbidity (hypertension,
diabetes), a greater proportion had an anterior
myocardial infarction, there were fewer smok-
ers and they received less thrombolysis. Anti-
platelet therapy, coronary angiograms and
revascularisation procedures were used simi-
larly in men and women in the first 28 days
(table 1).

Older age, female gender, history of hyper-
tension, diabetes, non-smoking status, pres-
ence of severe arrhythmias or severe clinical
heart failure during the acute phase, anterior
myocardial infarction and non-use of throm-
bolysis and antiplatelet drugs were associated
with greater 28 day mortality (table 1).

Crude OR of dying within 28 days was 2.27
(95% confidence intervals: 1.72, 2.99) in
women. In a fully adjusted model, an interac-
tion between sex and age was found. Mortality
risk increased with age but was not linear.
Therefore, a cut off at 65 years was established

Table 1  Characteristics of 2606 patients with first acute myocardial infarction in Gerona, Spain (1978-1997) by sex and

vital status at day 28

Sex differences 28 day survival differences

Men Women Deceased Survivors

(n=2159) (n=447) P (n=284) (n=2322) P
Age:mean (SD) 59.4 (10.1) 65.0 (8.2) <0.001 65.4 (7.7) 59.7 (10.1) <0.001
Sex (% women) — — — 29.6 15.6 <0.001
Hypertension (%) 40.3 61.2 <0.001 54.2 42.7 <0.001
Diabetes (%) 18.4 45.9 <0.001 30.3 22.3 0.04
Current smokers (%) 66.2 7.5 <0.001 41.6 58.4 <0.001
Angina (%) 46.8 51.3 0.09 50.2 47.2 0.48
History of cardiac failure (%)t 8.0 19.4 <0.001 27.0 8.4 <0.001
Clinical characteristics of acute event and interventions
Anterior myocardial infarction (%) 45.8 53.0 0.008 65.2 44.9 <0.001
APE/cardiogenic shock (%) 10.8 25.4 <0.001 61.8 7.5 <0.001
Severe arrhythmia (%)* 15.3 14.4 0.69 36.3 12.5 <0.001
Thrombolysis (%) 42.2 23.9 <0.001 15.9 41.1 <0.001
Antiplatelet drugs (%)t 86.9 85.8 0.39 66.9 88.6 <0.001
28 day coronary angiograms (%) 6.6 7.2 0.70 3.5 7.1 0.03
28 day revascularisation (%)§ 2.1 2.7 0.54 2.7 2.1 0.7
28 day mortality (%) 9.3 18.8 <0.001 — — —

APE = acute pulmonary oedema. *Ventricular fibrillation or tachycardia requiring immediate medical intervention. 1Only
1988-1997. fIn patients admitted from 1988 to 1997 after introduction of routine antiplatelet drugs and thrombolysis. {Percutane-
ous transluminal coronary angioplasty or coronary artery bypass surgery.
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Table 2 Characteristics of men and women with first acute myocardial infarction by age group

<65y (n=1561) 65-74y (n=1045)

Men Women Men Women

(n=1386) (n=175) » n=773) (n=272) »
Hypertension (%) 37.7 52.9 <0.001 449 66.4 <0.001
Diabetes (%) 16.1 43.0 <0.001 22.6 47.8 <0.001
Current smokers (%) 74.6 14.0 <0.001 50.9 3.4 <0.001
Angina (%) 45.8 51.5 0.2 48.4 51.1 0.49
History of cardiac failure (%)t 6.1 14.0 0.01 10.9 22.5 <0.001
Clinical characteristics of acute event and interventions
Anterior myocardial infarction (%) 43.2 57.0 0.001 50.6 50.4 1
APE/cardiogenic shock (%) 8.7 16.0 0.03 14.8 33.3 <0.001
Severe arrhythmia (%) 15.6 9.8 0.06 14.8 17.5 0.34
Thrombolysis (%) 46.6 31.2 0.007 35.3 19.8 <0.001
Antiplatelet drugs (%)} 88.4 93.5 0.2 84.7 81.5 0.4
28 day coronary angiograms (%) 5.0 5.7 0.81 9.4 8.1 0.62
28 day revascularisation (%)§ 1.4 1.3 1 3.4 3.7 1
28 day mortality (%) 6.9 6.9 0.91 13.6 26.5 <0.001

APE = acute pulmonary oedema. *Ventricular fibrillation or tachycardia requiring immediate medical intervention. 1+Only
1988-1997. fIn patients admitted from 1988 to 1997 after introduction of routine antiplatelet drugs and thrombolysis. {Percutane-
ous transluminal coronary angioplasty or coronary artery bypass surgery.

that defined two groups according to, on the
one hand, statistical and, on the other,
demographic criteria.

Unadjusted 28 day case fatality in patients
under 65 was similar in men and women (6.9%
and 6.9%, respectively). In women aged 65 to
74, case fatality was twice that of men (26.5%
and 13.6%, respectively). Differences in co-
morbidity and clinical characteristics in each
age stratum between men and women are
shown in table 2.

Adjusted logistic regression models showed
opposing results in patients over and under 65
(fig 1): women aged 65 to 74 years had a higher
risk of dying within 28 days than men of the
same age, but women younger than 65 had
lower mortality risk than their male counter-
parts. These findings were consistently signifi-
cant regardless of the adjustment for con-
founding factors (model 1, fig 1) and even if we
add the severity of myocardial infarction
(pulmonary oedema, cardiogenic shock) to the
model 1 (model 2, fig 1).

THREE YEAR FOLLOW UP

Overall three year survival curves, (that is,
including first 28 days) are presented by sex
and age group in figure 2 for the 2053 patients
admitted from 1978 to 1993. Altogether 263 of
these patients died within 28 days after onset of
myocardial infarction symptoms. Differences
between age and gender groups in survival
curves were mainly attributable to differences
in early mortality (28 days).

<65 years 65-74 years
1.00 (0.53,1.86) ———8——— Crude —a——  2.29(1.63,3.21)
0.52 (0.24,1.11) L — Model 1 —a—  2.1(1.36,3.21)
0.45(0.19,1.04) ——8%—-— Model 2 ——— 1.62 (1.01,2.66)
| | | | | [ [ | | J
0 02 05 08 1 15 2 0 05 1 2 3 4 5 6
OR OR

Figure 1 Adjusted odds ratio and 95% confidence intervals of 28 day mortality for
women after a first myocardial infarction by age group (over and under 65). Model 1
adjusted for smoking, anterior location of myocardial infarction, diabetes, hypertension, and
thrombolysis. Model 2 as model 1 plus acute pulmonary oedema or cardiogenic shock.
Further adjustment for age (as a continuous variable) or period of inclusion did not
significantly change the odds ratio in any model.
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Only 10 patients (0.5%) were lost to the
three year follow up among the 1790 28 day
survivors of the 1978-1993 cohort. Among
these 28 day survivors, three year mortality was
12.0% and women showed worse total three
year mortality than men (21.8% versus 10.3%,
p<0.0001). Causes of death during long term
follow up were coronary in 73.7% of men and
83.1% of women, other cardiac 3.8% and
5.1%, cerebrovascular 2.6% and 1.7% and
other causes 16.4% and 10.2%, respectively.

Twenty eight day survivors’ characteristics
related to three year total mortality are shown
in table 3. Baseline differences between sexes in
28 day survivors were very similar to those
observed for the whole cohort and, during the
first three years of follow up, women and men
presented similar non-fatal Q wave reinfarction
rates and showed no significant differences in
the use rates of coronary angiograms and
revascularisation procedure (table 3).

Crude risk of three year total mortality for 28
day survivors was higher in women than men
(OR=2.3, 95% confidence intervals: 1.7, 3.1).
Adjustment for confounding variables (that is,
age, smoking, diabetes, hypertension, throm-
bolysis, and acute pulmonary oedema or
cardiogenic shock during the acute phase) led
to non-statistically significant OR for gender
(OR=1.3, 95% confidence intervals: 0.9, 1.9).
No interaction was found to be statistically sig-
nificant.

Discussion

This study shows that women aged 65 to 74
have more than twofold the risk of 28 day mor-
tality after a first Q wave myocardial infarction
than men, regardless of any clinical or severity
characteristic. In contrast, female patients
younger than 65 showed similar crude risk of
dying compared with men of the same age
group, and there were no statistically signifi-
cant differences between sexes after adjustment
for potential confounders. No independent sex
effect on three year mortality risk was observed
in 28 day survivors.

Though crude early mortality is higher in
hospitalised women than in men in most stud-
ies, adjusted results differ.”°** Comparability
of adjusted results is difficult because of the
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Figure 2 Survival curves by sex and age group in 2053 patients (351 women and 1702 men) with a first myocardial

infarction in Gerona, Spain 1978-1993.

great heterogeneity in methodology, either in
study design, inclusion criteria of the patients
or in controlling for confounding factors.? °* *
Age has been recognised to be a major inde-
pendent risk factor of mortality after myocar-
dial infarction.”® In many studies the excess
risk in women disappeared after adjusting for
differences in age distribution or other con-
founding variables.” ° In our study, a differen-
tial risk in women was observed according to
age strata (younger and older than 65), even
after adjusting for other potentially confound-
ing variables (fig 1). Few works have suggested
a diverging effect of female sex on myocardial
infarction survival in different age groups.” """
All found a significant interaction between age
and sex, but in the opposite direction to ours.
However, it is difficult to compare our results
because of considerable differences in the

study designs: studies differed in age range;
some included patients enrolled in clinical
trials (non-consecutive),” '’ or only patients
admitted to coronary units'’ and some in-
cluded a large proportion of patients with
non-Q wave myocardial infarction or with pre-
vious history of myocardial infarction.” '* "
Particularly striking are the differences be-
tween our results and those from Vaccarino in
her large cohort study of more than 380 000
patients after excluding 21% of candidates
because of transfer to another hospital.'® This
may have introduced a selection bias because it
is probable that transferred patients were more
severely diseased. In fact, the mortality ob-
served could be considered low taking into
account that patients up to 89 years of age were
included. Furthermore, no information is pro-
vided as to which proportion of races are

Table 3 Baseline patient demographic, clinical and management characteristics associated with three year total mortality

in 28 day survivors

Sex differences

Three year survival differences

Men Women Deceased Survivors

(m=1519)  (n=271) » (n=215) m=1575)  p
Age:mean (SD) 58.9 (10.1) 64.0 (8.1) <0.001 65.4 (7.7) 59.7 (10.1) <0.001
Sex (% women) — — — 27.4 13.5 <0.001
Hypertension (%) 39.0 59.1 <0.001 50.5 41.1 0.01
Diabetes (%) 16.7 48.0 <0.001 30.2 20.4 0.001
Current smokers (%) 68.9 7.8 <0.001 46.2 61.6 <0.001
Angina (%) 46.7 51.7 0.15 52.4 46.8 0.15
History of cardiac failure (%)t 7.1 14.9 0.008 18.4 7.2 0.002
Clinical characteristics of acute event and interventions
Anterior myocardial infarction (%) 44.1 53.5 0.005 48.1 45.2 0.48
APE/cardiogenic shock (%) 5.4 15.8 <0.001 19.2 5.3 <0.001
Severe arrhythmia (%)* 10.8 9.8 0.7 15.0 10.0 0.03
Thrombolysis (%)% 37.2 14.9 <0.001 17.7 35.4 0.002
Antiplatelet drugs (%)t 81.6 85.1 0.43 75.9 82.8 0.17
28 day coronary angiograms (%) 4.1 5.5 0.4 3.8 4.5 0.78
28 day revascularisation (%)§ 1.1 1.8 0.5 1.0 1.3 1
Ewents during three year follow up (after day 28)
Three year mortality (%) 21.8 10.3 <0.001 — — —
Three year coronary angiograms (%) 13.6 12.8 0.8 9.2 14.0 0.09
Three year revascularisation (%)§ 7.0 7.9 0.74 5.5 7.4 0.42
Three year non-fatal Q wave reinfarction (%) 5.1 4.2 0.63 6.1 4.8 0.50

APE = acute pulmonary oedema during acute phase. *Ventricular fibrillation or tachycardia requiring immediate medical interven-
tion during acute phase. TOnly after 1988. In patients admitted after introduction of routine antiplatelet drugs and thrombolysis
(1988). §Percutaneous transluminal coronary angioplasty or coronary bypass surgery.

www. jech.com



Mortaliry after a first Q wave myocardial infarction

present in the cohort, which may be important
according to recent findings suggesting that
black patients were less likely to receive lifesav-
ing treatment.” The low mortality observed in
Vaccarino’s cohort may also be related to the
high proportion of non-Q wave AMI (50%),
which is known to have lower early mortality,
and they were excluded in our study. Non-Q
wave myocardial infarction cases may range
7% to 50% in several published studies.'® **

Moreover, these studies were conducted in
countries with a high incidence of myocardial
infarction.” "' Other studies have described a
strong inverse correlation between population
event rate and female/male case-fatality ratio.”
Thus, southern European countries are an
example of this phenomenon: low myocardial
infarction incidence rates are observed together
with high female:male case fatality ratios.

Myocardial infarction incidence among
Spanish women is approximately one fifth that
of the USA, which leads to a low number of
female cases below 65 years in our region and
around one third in men. All these factors may
play a part in the fact that we found lower mor-
tality in women younger than 65 years, in dis-
crepancy with other authors. Interestingly,
myocardial infarction case-fatality is also lower
in both sexes in Spain.”* In this respect, we
might hypothesise that young women develop
AMI not only with less frequency but also with
less severe characteristics in southern Europe
than in the USA. This idea is in accordance
with lower absolute risk associated to particular
risk factor values found in southern Europe by
other authors in this region.”** Maybe the
necessity of longer exposure to risk factors
exists in this area to develop coronary heart
disease.

To assess whether worse prognosis in women
is related to greater severity of myocardial
infarction (pulmonary oedema, cardiogenic
shock), adjustment for these mechanisms of
death, even if they fail to meet confounding
criteria, would be useful.® Some studies reflect
a worse prognosis in hospitalised women after
adjusting for heart failure and other dissimilari-
ties between sexes,’ ' others do not find these
differences after adjustment.®

In this study, women had more frequent
severe heart failure during the acute phase than
men for both age groups. However, the
adjusted decreased mortality risk in women
under 65 and the increased risk in women aged
65 to 74 were not modified by the inclusion of
variables that measured heart failure during the
acute phase (fig 1, model 1 and 2 respectively).
This suggests that some unknown factor would
contribute to the different prognosis in women
before and after 65 years independently of the
development of heart failure. Given that differ-
ences in heart failure between men and women
do not seem to explain the early mortality risk
differences, alternative possibilities should be
sought.

In relation to other factors influencing mor-
tality, some studies reflected gender differences
either in the efficacy of medications used to
treat myocardial infarction (particularly,
thrombolysis, B blockers and aspirin) or in the
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KEY POINTS

® Mortality risk in men and women hospi-
talised after a myocardial infarction differ
according to age.

® Women aged 65-74 had higher early
mortality risk than men of the same age
after adjusting for age, comorbidity and
acute complications including heart fail-
ure. Conversely, women under 65 tended
to be at lower risk of early mortality than
men.

® Three year mortality of 28 day survivors
did not differ between sexes.

use of effective treatments.” Moreover, some
studies suggest a gender gap in the likelihood of
women receiving less acute cardiovascular
diagnostic procedures (coronary angiogram)
or interventions (revascularisation proce-
dures).”” ** In our study, as in others,” invasive
procedures and aspirin treatment did not differ
between sexes. Women received less throm-
bolysis, which was probably related to longer
delay in reaching hospital (4.7 hours in women
and 2.3 hours in men, p=0.02, data not shown,
period 1992-94). However, the results held
after adjusting for this treatment.

The high prevalence of diabetes in our
population of myocardial infarction patients,
particularly in women, is similar to that found
in other Spanish registries.® *°

THREE YEAR MORTALITY OF FIRST MYOCARDIAL
INFARCTION SURVIVORS

As in short-term mortality, there is great
heterogeneity in the methodology across the
different studies that assess long term progno-
sis after a myocardial infarction.”

Higher risk of death in women, even after
adjustment for age and comorbidity, was
observed in studies analysing periods of one
year or less.”® Conversely, those analysing
longer periods observed no differences,’ *** **
increased risk in women® or a statistically
significant benefit in women.”” In our study,
no statistically significant differences were
found between sexes in three year 28 day
survivors’ mortality when adjusting for all con-
founding variables.

STUDY CHARACTERISTICS AND CLINICAL
IMPLICATIONS

For patients older and younger than 65, the
need for age adjustment could also be postu-
lated as age, even within each of the two age
subgroups, may continue to influence early
mortality. Over the long inclusion period of this
study (1978 to 1997), a decreasing mortality
risk was reported, although no differences in
gender distribution were observed among time
periods.”® Adjustment for the period of inclu-
sion and age within each age group yielded
ORs for sex that did not change significantly in
any model (results not shown).

Considering previous heart failure—which is
more frequent among women—in the multivari-
ate analysis implies excluding 1194 cases admit-
ted before 1988 because of the lack of
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information on this variable before that year, but
yielded similar results to those presented with no
modification of the risk estimates for sex.

In our study, only first Q wave definite myo-
cardial infarction patients aged 25-74 years
admitted to a reference hospital were included.
The use of some restrictive criteria, such as
upper age limit at 74 years and first myocardial
infarction, may help to improve the accuracy of
excess risk estimates and prevent complex
model adjustment (that is, time since last
event, number of previous events, or left
ventricular ejection fraction after these events).
Moreover, patients are homogeneous in diag-
nostic criteria as we excluded non-Q wave
myocardial infarction cases that may range 6.6
to 42.6% in several published studies.’” In our
study non-Q wave myocardial infarction repre-
sents a 16.7% of total myocardial infarction
admitted after 1990.

It is possible that case fatality differences
during hospitalisation according to age and sex
were attributable to sex and age differences in
the mortality before hospitalisation. According
to 1990-97 data of our REGICOR population
MI registry, overall 28 day case fatality in
women was significantly higher than in men
(47.2% versus 39.6%, p=0.005). Furthermore,
we did not find any substantial differences
between the proportion of prehospital deaths
between men and women in each age strata
(proportion of prehospital deaths: 69.5% and
71.3% in men and women under 65 respec-
tively, and 61.8% and 59.8% in men and
women of 65 and older). From a public health
point of view, the large prehospital case fatality
is a major issue. None the less, the health care
system is concerned with the fate of AMI
patients who reach hospitals alive, as clinicians
need to orientate their efforts towards reducing
inhospital case fatality. In our study only
patients admitted in a tertiary hospital are
included and the results are adjusted for the
possible confounding factors (that is, age,
comorbidity, severity) that would be difficult in
prehospital deaths because of the large pro-
portion of missing comorbidity data.

Our data support the idea that the higher 28
day mortality in women with Q wave myocar-
dial infarction is mainly attributable to the
large number of patients aged 65 to 74 years in
whom the risk is at least twice that in men. This
difference is not explained by the greater
frequency of severe heart failure after myocar-
dial infarction. Young women with myocardial
infarction do not seem to be a special group of
risk. In 28 day survivors, total mortality at three
years is similar in both sexes.

Persons and institutions colaborating in REGICOR: X Albert,
(Clinica Girona); M Saguer, M Vicente, F Monzon (Hospital
Comarcal de Figueres); ] Bisbe, P Cortés, A Agusti, M Barcons
(Hospital Comarcal Sant Jaume d’Olot); N Constans, R Massa
(Hospital Comarcal de La Selva); F Bass6, A Masabeu, ] Inoriza
(Hospital Comarcal de Palamoés); C Martinez, (Servei
d’Emergencies Mediques); ] C Guerra (Hospital Provincial de
Santa Caterina, Gerona); X Albert, R Masia, J Sala (Hospital
Universitari Dr Josep Trueta, Gerona); C Aubo, M Bosch, M
Cardona, M I Covas, R Elosua, M Gil, ] Marrugat, S Martin, A
Pena, G Pérez, P Roset, M Senti M (Institut Municipal
d’Investigaci6 Meédica, Barcelona). We appreciate the English
revision of the manuscript made by Christine O’Hara.

Funding: this project was supported by grants FIS-90/0672 and
FIS-93/0568 from the Fondo de Investigacion Sanitaria and

www. jech.com

Marrugat, Gil, Masia, et al

received partial support through grant CIRIT/1999 SGR 00423
of the Generalitat de Catalunya.
Conflicts of interest: none.

1 Mosca L, Manson JE, Sutherland S, ez al. Cardiovascular dis-
ease in women. A statement for healthcare professionals from the
American Heart Association. Dallas: Scientific statement of
the American Heart Association, 1997.

Vaccarino V, Krumholz HM, Berkman LF, ez al. Sex differ-
ences in mortality after myocardial infarction. Is there evi-
dence for an increased risk for women?. Circulation
1995:91:1861-71.

Greenland P, Reicher-Reiss H, Goldbourt U, et al.
In-hospital and 1-year mortality in 1,524 women after
myocardial infarction. Comparison with 4,315 men. Circu-
lation 1991;83:484-91.

Becker RC, Terrin M, Ross R, ez al. Comparison of clinical
outcomes for men and women after acute myocardial
infarction. Ann Intern Med 1994;120:638-45.

Jenkins JS, Flaker GC, Nolte B, er al. Causes of higher
in-hospital mortality in women than in men after acute
myocardial infarction: the Framingham study. Am ¥ Cardiol
1994;73:319-22.

Marrugat J, Anté JM, Sala J, er al for the REGICOR inves-
tigators. Influence of gender in acute and long-term cardiac
mortality after a first myocardial infarction. ¥ Clin Epidemiol
1994;47:111-18.

Demirovic J, Blackburn H, McGovern PG, er al. Sex differ-
ences in early mortality after acute myocardial infarction
(The Minnesota Heart Survey). Am ¥ Cardiol 1995;75:
1096-101.

Marrugat J, Sala J, Masia R, et al for the RESCATE investiga-
tors. Mortality differences between men and women follow-
ing first myocardial infarction. 4MA 1998;280:1405-9.

Marrugat J, Gil M, Sala J. Sex differences in survival rates
after acute myocardial infarction. ¥ Cardiovasc Risk 1999;6:
89-97.

Sonke GS, Beaglehole R, Steward AW, ez al. Sex differences
in case fatality and after admission to hospital after acute
cardiac events: analysis of community-based coronary
heart disease register. BM¥ 1996;313:853-5.

Malacrida R, Genoni M, Maggioni AP, ez al for the Third
International Study of Infarct Survival Collaborative
Group. A comparison of the early outcome of acute
myocardial infarction in women and men. N Engl ¥ Med
1998;338:8-13.

12 Weaver WD, White HD, Wilcox RG, et al. Comparisons of
characteristics and outcomes among women and men with
acute myocardial infarction treated with thrombolytic
therapy. JAMA 1996;275:777-82.

Kober L, Torp-Pedersen C, Ottesen M, ez al on behalf of the
TRACE Study Group. Influence of gender on short- and
long-term mortality after acute myocardial infarction. Am ¥
Cardiol 1996;77:1052-6.

14 He J, Klag MJ, Whelthon PK, ez al. Short- and long-term
prognosis after acute myocardial infarction in Chinese men
and women. Am ¥ Epidemiol 1994;139:693-703.

Vaccarino V, Horwitz R, Meehan T, er al. Sex differences in
mortality after myocardial infarction. Arch Intern Med
1998;158:2054-62.

Vaccarino V, Parsons L, Every N, ez al for the National reg-
istry of myocardial infarction. Sex based differences in early
mortality after myocardial infarction. N Engl ¥ Med
1999;341:217-25.

Galatius-Jensen S, Launbjerg J, Spange Mortensen LS, ez al.
Sex-related differences in short and long-term prognosis
after acute myocardial infarction: 10-year follow-up of
3,073 patients in database of first Danish verapamil infarc-
tion trial. BM¥ 1996;313:137-40.

18 Fiebach NH, Viscoli CM, Horwitz RI. Differences between
women and men in survival after myocardial infarction.
Biology or methodology?. ¥AMA 1990;263:1092-6.

19 Maynard C, Every NR, Martin JS, ez al. Association of gen-
der and survival in patients with acute myocardial
infarction. Arch Intern Med 1997;157:1379-84.

20 Brett KM, Madans JH. Long-term survival after coronary
heart disease. Comparisons between men and women in a
national sample. Ann Epidemiol 1995;5:25-32.

Gottlieb S, Moss A, McDermott M, et al. Comparison of
posthospital survival after acute myocardial infarction in
women and men. Am § Cardiol 1994;74:727-30.

22 Kostis J, Wilson A, O’Dowd K, ez al for the MIDAS study
group. Sex differences in the management and long-term
outcome of acute myocardial infarction. Circulation 1994;
90:1715-29.

23 Wong DN, Cupples LA, Ostfeld AM, ez al. Risk factors for
long-term coronary prognosis after initial myocardial
infarction: the Framingham Study. Am ¥ Epidemiol
1989;130:469-80.

24 Martin CA, Thompson PL, Armstrong BK, er al. Long-
term prognosis after recovery from myocardial infarction: a
nine-year follow-up of the Perth Coronary Register. Circu-
lation 1983;68:961-9.

Pohjola S, Siltanen P, Romo M. Five-year survival of 728
patients after myocardial infarction: a community study. Br
Heart ¥ 1980;43:176-83.

Benderly M, Behar S, Reicher-Reiss H, ez al for the SPRINT
Investigators. Long-term prognosis of women after myo-
cardial infarction. Am ¥ Epidemiol 1997;146:153-60.

27 Sala ], Marrugat, Masia R, et al for the REGICOR
investigators. Improvement in survival after myocardial inf-
arction between 1978-85 and 1986-88 in the REGICOR
study. Eur Heart § 1995;16:779-84.

(V)

W

W

W

(=

-

o]

=l

1

(=)

1

—

1

W

1

W

1

(=)}

1

-

2

—

2

u

2

(o))



Morzalizy afer a first Q wave myocardial infarcion

28 Gil M, Marrugat ], Sala J, e o/ for the REGICOR ivestiga-
tors. Relationship of therapeutic im r-lpmvcmems and 28-day
case fatality in patients hospitalized with acute myocardial
infarction berween 1978 and 1993 in the REGICOR study,
Gerona, Spain. Gircularion 1999;99:1767-73.

29 Nohria A, Vaccarino V, Krumhalz H. Gender differences in
mortality after myocardial infarction. Cardial Clin 1998;16:
45-57.

30 Marx BE, Feinstein AR, Methoedologic saurces of inconsist~
ent prognoses for post-acute Myocardial Inferction, Am ¥
Med 1995;98:537-50.

Canto J@G, Allison J], Kiefe Cl, er al Relation of race and sex
to the uge of reperfusion therapy in Medicare beneficiaries
with acute myocardial infarcrion. N Engl § Med 2000;342:
1094-100.

32 Gibson RS, Beller GA, Gheorghiade M, et al. The
prcva]cncc and clinical significance of residual myocardial
1schemia weeks after uncomplicated non-Q wave
infarction: a prospective clinical study. Circtdarion 1986;73:
118698,

Chambiess L, Keil TJ, Dobson A, er al for the MONICA
Project. Population versus clinical view of cete fatality from
acute coronary heart disease. Results from the WHO
MONICA Project 1985-1990. Circalarion 1997;96:3849-

3

-

3

w

34 Perez G, Pena A, Sala J, & af for the REGICOR
Investlgaturs Acute myocardial infarction case fataliry,
incidence and mortality rates in a population: registry in the

493

province of Gerona, Spain 1990 to 1992, Imt ¥ Epidenziol
1998;27:590-604,

35 Kromhour . On the waves of the Seven Countries Study.
Eur Heart ¥ 1999;20: 796-802,

36 Marrugat J, Sentd M. High cholesterol may not have same
effect on cardiovascular risk in southern Burope as
elsewhere. BM¥ 2000;320:249.

37 Kudenchuk P, Maynard C, Martin ], & a/. Comparison of
presentation, weatment and ourcome of acute ryocardial
infarction in men versus women (the Myocardial Infarction
Tnage and Intervention Registry). Am _7‘ Cardial 1996;78:9~

38 Wcm:man S, Cooper L, Chambless L, e al. Gender, racial
end gcngraphlc diffi in the nce of cardiac
diagnostic and rherapeunc procedurea for hospitalized
scute myocardial infarcrion in four states, Am § Cardiol
1997,79.722-6.

39 Tunstall-Pedos H, Morrison G, Woodward M, et al, Sex dif-
ferences in myocardial infarction and coronary deaths in
the Scotdsh MONICA population of Glasgow 1985-91:
presentation, diagnosis, treatment and 28-day case fatality
of 3,991 events in men and women. Circulation 1996;93:
198{-92.

40 Fiol M, Cabades A, Sala J, er al. Variability in the m-hospl[al
managemens of acute myocardial infarcdon in Spain.
IBERICA study (Investigacion, Busqueda Bspecifica y
Registro de Isquemia Coronaria Aguda). Rew Cardiol

2001;54:443-52.




5.-DISCUSION



Discusion

5. DISCUSION

Diversos factores clinicos —la edad, el sexo, los factores de riesgo
cardiovascular y los antecedentes cardiovasculares— se han relacionado con
el prondstico de los pacientes tras un IAM. De ellos, la edad es probablemente
el que tiene mas impacto sobre el prondstico. Los posibles mecanismos a
través de los cuales estos factores influyen en el prondstico estan relacionados
con el tamafo del 1AM, con la capacidad funcional del miocardio no infartado
(reserva funcional) y con el desarrollo de complicaciones agudas.™*

La presente tesis hace referencia al prondstico tras un IAM en pacientes
hospitalizados, analizando el papel del sexo y la influencia que ha tenido la
introduccién de nuevos tratamientos —especialmente el AAS y la trombolisis—
en el manejo del paciente con IAM.

Ambos aspectos se abordan desde el punto de vista hospitalario, por cuanto
se analizan todos los pacientes que llegan vivos al Hospital Josep Trueta de
Girona. Este es el hospital terciario de referencia de la Region Sanitaria dotado
de unidad coronaria, donde se tratan la mayor parte de los residentes en
Girona que padecen un IAM. Asi, menos del 10% de los pacientes residentes
en la Regién se tratan en hospitales fuera de la Regién Sanitaria.?*? El hecho
de que no se incluyan para el estudio los IAM de no residentes tratados en el
Hospital Josep Trueta confiere al registro hospitalario una base poblacional. El
periodo de andlisis para evaluar la influencia de los cambios en el tratamiento
abarca desde 1978 a 1993; de 1978 a 1994 para analizar el papel del sexo en
la mortalidad a largo plazo (3 afos) y de 1978 a 1997 para la evaluacion del
papel del sexo en la supervivencia a corto plazo. Esta diferencia en el periodo
de inclusiébn para ambos estudios es debida a que se utilizaron los datos
disponibles en el momento de preparacion de cada uno de los articulos. El
periodo de analisis es amplio, y durante éste, se han introducido mejoras en el
tratamiento del paciente con IAM (en particular a partir de 1986). Esto permite
evaluar la tendencia en la utilizacién de los distintos tratamientos en el Hospital

Josep Trueta y de qué manera se ha traducido en una mejoria del prondstico
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del paciente hospitalizado. Se ha focalizado el analisis en la trombdlisis y el
AAS por haber tenido ambos un gran impacto en el tratamiento del paciente
con IAM.

Las caracteristicas de los pacientes incluidos son homogéneas por cuanto:
no se han incluido a los pacientes con antecedente de 1AM, debido al diferente
prondstico en la supervivencia a corto plazo entre IAM incidentes y recurrentes;
se han excluido para el analisis a los IAM no Q, por la existencia de una
heterogeneidad manifiesta a la hora de su diagnéstico (que oscila entre el 6,6%

y el 42,6% segln las series?**?%*

). Ademas, y siguiendo las recomendaciones
de la Organizacion Mundial de la Salud, el periodo de seguimiento es a 28
dias, independientemente que el paciente haya sido dado de alta del hospital o
no. Con esto se evita el sesgo derivado de la consideracién de la letalidad
intrahospitalaria, ya que los cambios en la letalidad podrian estar relacionados
con cambios en la estancia media de los pacientes hospitalizados durante el
periodo analizado.'®®

A continuacién, se comentan en detalle los aspectos relacionados con cada
uno de los factores prondsticos estudiados incluyendo las evidencias
aparecidas posteriormente a la redaccion de los articulos que forman parte de

la tesis.
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5.1. El papel de los avances terapéuticos recientes y la
letalidad a 28 dias en los pacientes hospitalizados por

infarto agudo de miocardio

La mortalidad por ClI ha disminuido desde 1970 en los paises
industrializados. Esta tendencia es mas patente en los paises donde la
incidencia de la enfermedad es mas alta (USA, Finlandia, Nueva Zelanda, etc.).
En los paises donde la incidencia es mas baja, como Espafia o Japén, la
disminucién de la mortalidad es menos marcada.*’

Como ya se ha comentado, diversos estudios reflejan que la disminucion de
los factores de riesgo clasicos (fundamentalmente colesterol, consumo de
tabaco e hipertension) fueron los principales responsables de la disminucién en
las tasas de mortalidad hasta mediados de los 1980.%*°"°%% Sin embargo, a
partir de la segunda mitad de la década de los 80, el descenso de la mortalidad
observado era superior al descenso predicho por los cambios en los factores
de riesgo. Esto sugiere un aumento en la importancia relativa de la contribucién
de los cambios en la atencion médica en la disminucion de la mortalidad (ver
puntol.2.4).

Los cambios en la atencién médica que han contribuido a la disminucion de

la letalidad de los pacientes ingresados incluyen:

- Laintroduccion de las Unidades Coronarias (a mediados de los 70).

- La mejora en el abordaje terapéutico (en particular la trombdlisis, el AAS,

los Betabloqueantes y los IECA).
- La generalizaciéon del uso de la coronariografia.

- El desarrollo de las técnicas de revascularizacion coronaria (ACTP y
CABG).
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5.1.1. Andlisis de las tendencias en la letalidad

Cronologicamente, la UC del Hospital Josep Trueta se puso en
funcionamiento en 1978. Aunque no se dispone de datos de letalidad
intrahospitalaria por 1AM previos a la introduccion de la UC, diversos estudios
han demostrado el mejor pronéstico de los pacientes tratados en las UC

comparados con otras localizaciones (salas de medicina general, etc.)**%*

Los resultados de nuestro estudio reflejan una disminucion de la letalidad a
28 dias del 46,8% desde el periodo 1978-1979 (letalidad del 19,0%) al periodo
1992-1993 (11,1%). Sin embargo, se observan 2 fases en las tendencias: en
una primera fase, la letalidad disminuye desde 1978 a 1986-87 para
posteriormente aumentar ligeramente hasta 1993 (Figura 6).

Figura 6 Tendencias en la letalidad y gravedad de los pacientes con un infarto agudo de
miocardio. Periodo 1978-1993
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El descenso inicial hasta 1986-87 podria ser en parte explicado por un
progresivo incremento de los pacientes referidos al Hospital Josep Trueta

79



Discusion

desde 1978. Es razonable asumir que, inicialmente tras la apertura de la UC los
casos mas graves serian transferidos a la UC desde otros hospitales
periféricos. Con el paso del tiempo es l6gico suponer una menor seleccion en
los casos que se derivan al igual que una mayor experiencia del centro, con lo
que la letalidad podria disminuir.

Sin embargo, la estabilizacion de la letalidad a partir de 1986 es
sorprendente sobre todo si se tiene en cuenta que es a partir de entonces
cuando los principales cambios terapéuticos (trombdlisis, AAS) se introdujeron
en el Hospital Josep Trueta y su uso ha ido en aumento desde entonces.
Asimismo, la proporcion de cateterismos y revascularizaciones también

aumento considerablemente en este periodo (ver tabla 1 capitulo 2 y Figura 7).

Figura7  Tendencias en el manejo del paciente coronario. Periodo 1978-1993

100 -
AAS
9O -
80 f oo
70 F-— -
w 60 F------
2L
]
E B0 -
e
€ 40 fo-mm o
Y N s S S Trombdlisis
20 F------ - m et m e e A TR T - -Betabloqueantes
ol ~__Cateterismo
0 « < )K—‘/'%K Revascularizacion

78-79 80-81 82-83 84-85 86-87 88-89 90-91 92-93

Afos

Todo esto implicaria que los cardidlogos disponian de mejores herramientas
para el manejo del paciente coronario y, por tanto, esto deberia reflejarse en
una disminucion de la letalidad cruda de los pacientes ingresados a partir de
1986. Esta aparente paradoja se puede explicar por la mayor comorbilidad y

gravedad de los pacientes ingresados a partir de 1986-87 (Figura 6).
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5.1.1.1 Tendencias en las caracteristicas demograficas y clinicas de los

pacientes ingresados

En nuestra cohorte hubo un incremento significativo de los mayores de 65
afos, diabéticos y no fumadores a lo largo del periodo de estudio (tabla 2
capitulo 2). Aunque la proporcién de mujeres aumenté a lo largo del periodo
estudiado, la significacion estadistica de este incremento fue s6lo marginal. En
lo referente a la proporcién de pacientes con angina previa e hipertension
arterial, su prevalencia disminuyd hasta 1989 para aumentar en el periodo
1990-1993 (tabla 2 capitulo 2).

Por todo esto, en lo referente a las caracteristicas demogréficas y de
factores de riesgo, se observé una tendencia general al ingreso de pacientes
con mayor comorbilidad o factores de riesgo en los ultimos afios del periodo
estudiado. Otros estudios han descrito un incremento en la edad media y la
prevalencia de diabetes e hipertension entre 1975 y 1995, mientras que la
proporcion de mujeres y de antecedente de angina permanecia relativamente

estable.®®

5.1.1.2 Tendencias en la gravedad de los pacientes ingresados. Influencia

de la accesibilidad de los servicios sanitarios

En lo referente a la gravedad, la proporcion de pacientes ingresados con
Edema agudo de pulmén (EAP) o shock cardiogénico, y de pacientes con
arritmias graves disminuyo hasta 1986-87 (6,3% y 8,0% respectivamente). A
partir de entonces se incrementaron espectacularmente (20,3% y 23,9%
respectivamente en 1992-93), siguiendo patrones muy similares. Este aumento
de la gravedad de los pacientes ingresados a partir de 1986 coincidid
temporalmente con la mejora en el manejo del paciente previo a su ingreso en

el hospital de referencia debido a:

- Laformacion especifica para el correcto manejo del paciente coronario del

personal de urgencias de los hospitales comarcales. Esta formacion fue
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potenciada por el personal de la UC del Hospital Josep Trueta a partir de
1986 y se tradujo en la protocolizacion de las actuaciones. A partir de
1990 se protocolizo la administracion precoz de la trombolisis en dichos

hospitales.

- El transporte secundario monitorizado y medicalizado de los pacientes
entre los hospitales comarcales y el Hospital Josep Trueta. El Servicio de
Emergencias Médicas (SEM) fue el responsable, a partir de 1986, del
traslado de los pacientes. Las ambulancias utilizadas permiten que el

traslado sea medicalizado y monitorizado.

Ambos hechos aumentaron las probabilidades de supervivencia para los
pacientes mas graves, de forma que pudieran acceder a los cuidados terciarios
del Hospital Josep Trueta. Esta tendencia a la hospitalizacion terciaria precoz,
que implicaria la admision de pacientes mas graves, ya habia sido descrita en
varios estudios japoneses.??%%?’

A pesar de este aumento de la gravedad y comorbilidad de los pacientes
ingresados, el incremento en el uso de las distintas terapias para el tratamiento
del IAM y otros factores dificilmente medibles como la mayor experiencia del
personal responsable de la atencidn en urgencias estabilizaron la letalidad en

torno a un 11% en los dltimos periodos del estudio en los pacientes analizados.

5.1.1.3 Resultados del anélisis ajustado

Sin embargo, esta aproximacion analitica, basada en la estadistica
descriptiva, sélo permite establecer conclusiones en cierto modo ecoldgicas. El
hecho de disponer de informacion individual de los pacientes permite evaluar el
riesgo de morir que presentaron los pacientes que ingresaron en los diferentes
periodos, ajustados por otros factores que podrian actuar como potenciales
confusores (comorbilidad, gravedad del 1AM, edad y sexo). Para este analisis
se definieron 4 periodos: 1978-1981 (puesta en marcha de la Unidad
Coronaria), 1982-1985 (periodo pretrombolitico), 1986-1989 (inicio de los
cambios terapéuticos) y 1990-1993 (utilizacién de las terapias plenamente

consolidadas). El analisis de regresién logistica refleja que hay un gradiente de
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disminucién de riesgo a lo largo de los 4 periodos definidos. En los periodos
1986-89 (donde se iniciaron los cambios terapéuticos) y 1990-93 (donde dichas
terapias ya estaban plenamente consolidadas), esta disminucién del riesgo fue
estadisticamente significativa (figura 1 capitulo 2).

Asi, tomando como referencia el periodo 1978-81 (de apertura de la UC), el
periodo 1982-85 (previo a la introduccién de cambios terapéuticos) tuvo un
19% menos de riesgo (aunque no fue estadisticamente significativo)
probablemente relacionado con una mayor experiencia del personal sanitario
en el manejo del paciente con IAM. Por el contrario en los periodos posteriores
a la introduccion de los cambios terapéuticos, las reducciones del riesgo fueron
notables (-51% en 1986-89 y -142% en 1990-93). Al estar el modelo ajustado
por variables individuales que miden la edad, sexo, comorbilidad de los
pacientes y la gravedad de sus IAM, puede considerarse que el riesgo de morir
a 28 dias de los pacientes ingresados ha disminuido a lo largo de los periodos

estudiados independientemente de las mismas.

5.1.1.4 Comparacion con otros estudios

La comparacion de los resultados de los distintos estudios que analizan la
letalidad en pacientes hospitalizados resulta a veces dificil por varias razones
ya comentadas: la falta de homogeneidad del tipo de IAM analizado (inclusion
de IAM subendocérdicos o solo IAM transmurales, 1AM incidentes o incidentes
y recurrentes, etc.), las diferencias en los periodos de seguimiento del paciente
(intrahospitalario o a 28 dias), las diferencias en las caracteristicas de los
pacientes incluidos (p.ej. sélo IAM incidentes o IAM incidentes y recurrentes) o
la base del estudio (institucional o poblacional). Pero basicamente en todas
ellas se comparan las defunciones que se producen en el ambito hospitalario
de los IAM que ingresan en el hospital. Ademas, los registros de larga duracién
tienen el inconveniente de que los resultados pueden estar influenciados por
cambios en los criterios diagnosticos, en la politica de admisiones del hospital,

o en el desarrollo de nuevos métodos diagndsticos mas sensibles.
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Diversos estudios han analizado la evolucién de las tendencias en la
letalidad en la fase aguda de los pacientes hospitalizados en las udltimas
décadas.'®31%4168189 En general, los paises industrializados muestran una
tendencia a la disminucion de la letalidad en los distintos periodos analizados,
sobre todo si son periodos amplios. Sin embargo, es importante establecer si
las disminuciones de las tendencias en la letalidad reflejan una mejoria real en
el manejo del paciente coronario o si, por el contrario, se pueden explicar por
cambios en la severidad de los pacientes ingresados u otros factores. Diversos
estudios hacen valoraciones ecoldgicas indirectas aludiendo a la estabilidad en
el nimero de IAM ingresados a lo largo del periodo de estudio o mediante
comparacion de la comorbilidad y severidad entre periodos. De todas maneras,
el manejo de informacion individual, mediante la inclusiébn de variables de
comorbilidad o gravedad en un modelo multivariante para evaluar si son
confusoras de la relacion periodo-letalidad aporta una novedosa perspectiva al
anélisis.>"16°

De hecho, la letalidad en pacientes hospitalizados por IAM ha sido uno de
los indicadores que ha presentado una evolucion mas favorable en los dltimos
afnos. Asi, la letalidad intrahospitalaria fue del 29% en los afios 60, del 21% en
los 70 y del 16% en los 80. Si se considera la letalidad al mes de seguimiento,
estas tasas son del 31%, 25% y 18% respectivamente.'®

El andlisis de la informacién disponible a partir de 1987 es fundamental ya
gue éste es un periodo crucial en el cual diversos ensayos clinicos mostraron
los beneficios de la trombdlisis, los antiagregantes plaquetarios, los IECA y
betabloqueantes en la supervivencia en la fase aguda de los pacientes con
IAM. En general, los estudios que incluyen este periodo muestran una
disminucién en la letalidad cruda y un mejor prondéstico de los pacientes que

ingresan tras ajustar por las caracteristicas de los pacientes incluidos.*>"169-228

5.1.2. Efectividad de los tratamientos en los periodos estudiados

La evaluacion de la efectividad de los distintos tratamientos clasicamente se

ha llevado a cabo en el contexto de los ensayos clinicos sobre poblaciones
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seleccionadas. De todos modos, es importante conocer también si ha
mejorado, y en qué medida, el prondstico en poblaciones no seleccionadas
(como los registros poblacionales o registros hospitalarios de base
poblacional), ya que esta aproximacion refleja mas adecuadamente la
efectividad global de los cambios en el tratamiento en la supervivencia en la
fase aguda del IAM. El registro hospitalario de 1AM del Hospital Josep Trueta
puede considerarse como un registro hospitalario de base poblacional al incluir
para su estudio Unicamente a los residentes en Girona. Ademas, este hospital
cuenta desde 1978 (afio en que se inicio el registro) con una UC.

En el presente estudio, la efectividad de los tratamientos se ha evaluado de
3 maneras diferentes: descriptivamente; mediante la evaluacion del cambio de
los OR de los periodos al introducir la variable tratamiento y mediante el calculo
de la reduccién relativa del riesgo en los pacientes tratados y el de las vidas
salvadas en los diferentes periodos atribuibles a los tratamientos.

54164169 g6 gbserva

En el analisis descriptivo, y al igual que en otros estudios,
un incremento en la utilizacion de las distintas terapias y procedimientos
(coronariografia, revascularizacion) a partir de la publicacion de los ensayos
clinicos en los que se demuestra su eficacia, habiéndose relacionado este
hecho con una mejoria en el pronéstico de los pacientes ingresados.’® La
mayor utilizacion del AAS en el periodo 1990-93 respecto del 1986-89 (91,1%
vs 24,6%), de la trombdlisis (33,7% vs 14,0%) y demas tratamientos o
procedimientos diagnoésticos y terapéuticos (tabla 1, capitulo 2) podria
contribuir a explicar que el riesgo de los pacientes ingresados en este ultimo
periodo sea menor de lo esperado por su gravedad (17% con Killip H/IV y
18,3% con FV/TV en 1990-93 vs 9,9% y 11,8% en 1986-89, respectivamente)
(tabla 2 capitulo 2).

Como ya se ha mencionado, al disponer de la informacion individual de los
tratamientos recibidos por los 2.053 pacientes estudiados, se puede evaluar el
impacto de la introduccion de los distintos tratamientos —en particular el AAS y
la trombdlisis— en la disminucion del riesgo de los periodos. Partiendo del
modelo ajustado por comorbilidad y gravedad, la introduccion de la variable

tratamiento (AAS o trombdlisis) en el modelo, explica parte del efecto protector
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del periodo 1986-1989 (OR 0,77; IC95% 0,46-1,31) y la totalidad del efecto
protector de los pacientes ingresados entre 1990 y 1993 (OR 1,07; IC95% 0,5-
2,31) (tabla 4, capitulo 2). Ademas, se observa que el riesgo de morir en las
personas que recibieron la combinacion de AAS y trombdlisis era mucho menor
gue los que recibieron una terapia u otra, en la linea de las conclusiones del
estudio 1S1S-2'%° que demostré que los beneficios del AAS y la trombodlisis eran
aditivos.

Por ultimo, al ser éste un estudio observacional, las caracteristicas de los
pacientes en los distintos periodos o en las distintas categorias segun el
tratamiento recibido pueden ser diferentes. El calculo de la letalidad esperada
—si las caracteristicas de los pacientes fueran similares al del periodo de
referencia (1978-1981) o a las de los no tratados— permite estimar el nimero
de vidas salvadas en cada uno de los periodos y las atribuibles al uso de los
tratamientos. Segun esto, el 86% de las vidas salvadas después de 1986
pueden ser atribuidas al uso del AAS y la trombdlisis.

Diversos estudios cuantifican la importancia que han tenido los avances
terapéuticos en la disminucion de la letalidad por IAM. Muchos de estos, para el
calculo, se basan fundamentalmente en la aplicacién de las reducciones de
riesgo observadas en los distintos tratamientos en los grandes ensayos clinicos

randomizados 61165229

Asi, Heidenreich'®
51% de la reduccion de la letalidad observada en EEUU entre 1975 y 1995.

Este porcentaje aumenta al 71% (IC95% 37%-95%) si se incluye el resto de

refleja que el AAS y la trombdlisis son responsables del

tratamientos que se han demostrado eficaces (betabloqueantes, IECA vy
angioplastia primaria). En este estudio, la mayor contribucion al descenso fue
del AAS (34%), cuyo uso se incrementdé marcadamente en el periodo
estudiado, seguido de Ila trombdlisis (17%), la ACTP (10%), los
betabloqueantes (7%) e IECA (3%). Por otro lado, McGovern® atribuye al méas
frecuente uso de la trombolisis un 25% del descenso de la letalidad observado
entre 1985 y 1990 en Minnesota y, con respecto al AAS, el incremento en su

uso podria ser responsable de hasta un 50% del descenso en la mortalidad
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entre 1985 y 1990°" si sus beneficios fueran los observados en el estudio I1SIS-
2.109

Por otro lado, en Suecia'®

el numero de vidas salvadas por los tratamientos
puede suponer 2/3 partes del descenso de la mortalidad observado entre 1979
y 1990. Finalmente, en Noruega®® se calcul6 que, en 1993 el uso del AAS y la
trombodlisis redujo la letalidad intrahospitalaria en un 12% contribuyendo el AAS
en 4/5 partes y la trombdlisis en 1/5 parte.

Otra conclusion que se desprende de los resultados es que la reduccion
ajustada del riesgo por el AAS y la trombdlisis es superior a la descrita en los
ensayos clinicos, especialmente cuando ambos tratamientos se administran
juntos. Diferentes estudios reflejan las diferencias entre los pacientes incluidos
en los ensayos clinicos y la poblacion general no seleccionada que se traduce
en la exclusion de los pacientes de alto riesgo de los ensayos clinicos.®%:230:231
De hecho, en general la letalidad es mucho mas alta en la practica clinica
habitual que la descrita en los ensayos clinicos.?”® Un estudio poblacional que
comparaba los pacientes con IAM incluidos en dos grandes ensayos clinicos de
evaluacion de la terapia trombolitica, con los pacientes que no fueron incluidos,
concluy6 que aquellos eran significativamente mas jévenes, habia una mayor
proporcion de hombres, presentaban una menor comorbilidad y presentaban
una menor supervivencia incluso tras ajustar por esas diferencias clinicas.?*°

Ademas, el nimero absoluto de vidas salvadas por el AAS es superior al del
AAS y trombodlisis administrados simultaneamente aun cuando su reduccion
relativa del riesgo es menor. Esto se debe al mayor nimero de pacientes que
han recibido AAS, sugiriendo que medidas menos efectivas aplicadas sobre
una poblacién mas amplia se traducen en un mayor impacto de la intervencion.

En lo referente a los tratamientos que se han demostrado eficaces, el
resultado de los ensayos clinicos no se refleja a menudo en la practica clinica
diaria y varios estudios han demostrado una gran variabilidad en la utilizacion
de las diferentes terapias.>*?® Diversos estudios sugieren que el AAS
permanece ampliamente infrautilizado en el tratamiento del IAM y mas del 10%
de los pacientes con IAM no lo reciben a pesar de no presentar

contraindicaciones.’®® Esto se acentla en las personas de edad avanzada.'®®
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Esta infrautilizacién es mayor en el caso de los betabloqueantes que se utilizan
en menos de la mitad de los pacientes elegibles tras un IAM**? o en los IECA.
En lo referente a la trombdlisis, un estudio realizado en 11 paises europeos
mostré un amplio rango de utilizacién (entre un 13% y un 52%).%°" Esta
variabilidad ha sido relacionada con diferencias en los sistemas sanitarios, en
la practica médica o en las caracteristicas de los pacientes.’”® No se dispone
de informacion suficiente para determinar la importancia de cada uno de los
factores a la hora de explicar las variaciones regionales.

Una medida del impacto que supondria aplicar estas terapias a todos los
pacientes sin contraindicaciones, es que si estos tratamientos se usaran en
todos los posibles candidatos para cada terapia (80% en el caso de los
betabloqueantes, 90% en el AAS; 40% en los IECA, 30% en la angioplastia
primaria y 30% en la trombdlisis) se calcula que en EEUU, se hubiera
producido una reduccién relativa de la letalidad a 30 dias del 20% en 1995.1%*
Esto implica que 24.800 pacientes que fallecieron por IAM en los EEUU
habrian sobrevivido. Otros estudios demuestran que mas de 10.000 muertes
son atribuibles a la infrautilizacion de la terapia trombolitca en EEUU

anualmente.?*?
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5.2. El papel del sexo y la edad en el pronéstico a corto y

largo plazo tras un primer IAM transmural

El analisis del papel del sexo en el prondstico de los pacientes con un IAM
debe diferenciarse de la distinta magnitud del problema o incidencia entre
hombres y mujeres. Los registros poblacionales muestran clara e
inequivocamente que las tasas de incidencia son entre 2 y 7 veces mas altas
en los hombres que en las mujeres en los diferentes paises®?*®. Ademas, en
promedio, las mujeres desarrollan los IAM entre 7 y 10 afios después que los
hombres.?** Sin embargo, una vez que se ha producido el IAM, el anélisis de la
influencia del sexo en el prondstico debe tener en consideracion otra serie de
elementos.?**%* E| factor fundamental es si se incluyen en el andlisis todos los
pacientes que presentan un IAM en la poblacion, o sélo los que ingresan en el
hospital. Este hecho diferenciaria los estudios con una orientaciéon de salud
publica de aquellos mas clinicos que tienen como referente el sistema sanitario,
por cuanto analizan sélo los casos hospitalizados.

Los estudios que incluyen para el andlisis a los pacientes que mueren
extrahospitalariamente revelan que, en general, las mujeres tienen una
letalidad global a 28 dias ajustada por edad ligeramente superior a la de los
hombres, aunque existe cierta variabilidad entre paises.® También se observa
qgue la distribucion en el tiempo de las muertes es diferente: los hombres que
mueren por IAM lo hacen generalmente mas precozmente que las mujeres.
Esto sugiere que las mujeres mueren fundamentalmente de fallo cardiaco,
mientras que los hombres fallecerian por complicaciones mas agudas como las
arritmias ventriculares.>?*®*%¥" Esto se traduce en una mayor proporcién de
casos mortales extrahospitalarios en los hombres comparado con las
mujeres.>**%# por otro lado, los estudios que incluyen Gnicamente a los casos
hospitalizados abordan el problema desde el punto de vista asistencial, esto es,
del clinico que tiene que tomar decisiones en base a las caracteristicas de los
pacientes que llegan al hospital y de la evidencia cientifica disponible. Este

estudio aborda el problema desde esta perspectiva.
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Los resultados del presente estudio muestran que, tras un primer 1AM
transmural, las mujeres de 65 a 74 afios tienen 2 veces mas riesgo de morir a
28 dias que los hombres de la misma edad. Por contra, en los menores de 65
afos y tras ajustar por los posibles factores confusores, el sexo femenino se
comporta como factor de proteccion de muerte a 28 dias, aunque las
diferencias no fueron estadisticamente significativas.

En practicamente todos los estudios, incluido el nuestro (tabla 1 capitulo 3),
la mortalidad cruda es mas alta en las mujeres que en los hombres. Sin
embargo, los resultados ajustados difieren.?**2323% En |a mayor parte de ellos,
el exceso de riesgo de las mujeres desaparece tras ajustar por las diferencias
en la edad y otras variables confusoras.?**?3 En otros estudios, generalmente
localizados en el &rea mediterranea, este exceso de riesgo permanece tras
dicho ajuste, e incluso cuando se incluyen variables que miden la severidad del
IAM. 233240246 por otro lado, diversos estudios sugieren un efecto diferencial del

sexo en la supervivencia de los pacientes hospitalizados segun la edad.***%*"

250

Sin embargo, la comparabilidad entre los diferentes trabajos es dificil debido
a la gran heterogeneidad en la metodologia, tanto en lo referente al disefio del
estudio, a los criterios de inclusion de los pacientes como al control de los
factores confusores.?332%

Recientemente 2 estudios de grandes dimensiones han sefialado un
diferente riesgo de las mujeres con respecto de los hombres segun la edad.
249250 En ambos estudios las mujeres menores de 75 afios (en el estudio de

Vaccarino*® 250

) 0 70 afos (en el estudio de Rosengren~"), presentaron un mayor
riesgo de morir a 28 dias que los hombres de su edad. Por encima de estas
edades no se detectaron diferencias significativas entre hombres y mujeres. A

° se detectd un

diferencia de nuestro estudio, en el estudio de Vaccarino®
mayor riesgo de muerte en las mujeres por debajo de 65 afios que en los
hombres del mismo grupo de edad, mientras que, al igual que en nuestro
estudio, las mujeres de entre 65 y 74 afios presentan mayor riesgo de morir
que los hombres. Por otro lado, en el estudio de Rosengren®° las mujeres

menores de 70 afos hospitalizadas presentaban un mayor riesgo
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estadisticamente significativo que los hombres y no se detectaban diferencias
entre sexos en el grupo de edad de 70 a 74 afos. En cuanto a la
comparabilidad de ambos estudios con el nuestro, en el estudio de Vaccarino,
se incluyeron también los pacientes con infarto no Q (que representaban el
50% del total de casos) y los infartos recurrentes. Ademas, no se incluyeron
para el andlisis los casos que se transfirieron a hospitales que no participaban
en el registro (21% del total de casos), lo que podria implicar un sesgo
diferencial en la seleccién. Por otro lado, en el estudio de Rosengren,?® a
diferencia del nuestro, se incluyeron los infartos no Q (se desconoce la
proporcion) y los resultados se ajustaron por la edad pero no por variables
clinicas.

En nuestro medio, en el estudio RESCATE,?! que incluyé 330 mujeres y
1127 hombres de 80 o menos afios con un primer IAM (16,8% de los cuales
eran IAM no Q), la mortalidad a 28 dias en los pacientes hospitalizados era
similar entre hombres y mujeres menores de 60 afos (5,3% y 5,0%
respectivamente), pero significativamente mas alta en las mujeres de 60 a 69
afos (14,3% vy 7,2%) y en el grupo de edad de 70 a 80 (24,7% y 16%). Estos
resultados son similares a los del registro poblacional del estudio REGICOR
entre 1990 y 1997 (17,8% de IAM no Q) donde la mortalidad en los primeros
IAM fue similar en mujeres y hombres menores de 65 afios (7,2% y 7,5%
respectivamente), pero mas alta en las mujeres que en los hombres de 65 a 74
afios (23,6% y 14,8%).

5.2.1. Posibles explicaciones

Los mecanismos y factores sugeridos por los distintos autores para explicar

este riesgo diferencial de las mujeres respecto a los hombres segun el grupo

de edad no estan claros y en algunos casos son especulativos.
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O Diferencias fisiopatoldgicas

Desde el punto de vista fisiopatoldgico, se observa que la enfermedad
coronaria difiere entre las mujeres fértiles y las menopausicas. En las mujeres
jovenes, la causa mas frecuente de acontecimientos coronarios agudos como
la muerte subita es la erosion de la placa, mientras que en las de edad
avanzada y en los hombres es su ruptura.?®®> Ademas, las mujeres jévenes que

tienen un 1AM,*® que mueren subitamente por causas cardiacas®™* o que

253 tienen los vasos coronarios menos

sobreviven a un paro cardiaco
estenosados que las mujeres de edad avanzada y los hombres. También se ha
observado que las mujeres jovenes que sobreviven a un IAM tienen las
plaquetas mas reactivas que los hombres jévenes.?®* Esto sugiere que el IAM
se podria desencadenar por diferentes mecanismos en las mujeres joévenes,
quizads relacionados con un estado de hipercoagulabilidad o por un
vasoespasmo que podrian influir en el prondstico. Estos y otros mecanismos

pueden tener su origen en una predisposicién genética.*®

O Estrégenos

Los estrégenos podrian tener un papel por cuanto se esperarian niveles mas
elevados en las mujeres menores de 65 afios, pudiendo conferirles cierta
proteccion al mantener una mayor capacidad de vasodilatacién y, por tanto, de
respuesta a la trombosis. Esto es debido a que los receptores para los
estrogenos estan presentes en el endotelio vascular, el musculo liso, las
células miocardicas y en otros muchos érganos de hombres y mujeres y su
namero aumenta proporcionalmente a la concentracidbn plasmatica de
estrogenos. Su expresion afecta a numerosos procesos relevantes para la
enfermedad cardiovascular como: la vasodilatacion, el remodelado vascular, el
crecimiento celular tras una agresion, la angiogénesis, la proliferacion de las
células endoteliales, las funciones hemostaticas y tromboliticas asi como las

funciones relacionadas con el metabolismo lipidico y antioxidante.®’
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[0 Manejo del paciente con IAM

Existe cierta heterogeneidad en los resultados de los diferentes estudios que
analizan las diferencias en el manejo hospitalario del IAM entre hombres y
mujeres. Diversos estudios han observado que las mujeres reciben
intervenciones intrahospitalarias menos agresivas que los
hombres 200:239.249.251.258-260 5ran parte de estos estudios incluyen para el
analisis a todos los pacientes, tanto si son elegibles para las terapias como si
no lo son. Por tanto, las variaciones detectadas pueden ser debidas a
diferencias en la indicacién del tratamiento entre hombres y mujeres.”®® Los
estudios que incluyen sélo a los pacientes sin contraindicaciones para las
terapias también reflejan este infratratamiento, especialmente en la trombolisis
y el AAS, aunque en general las diferencias son de poca magnitud y explican
una pequena proporcion de las diferencias en el riesgo entre hombres vy
mujereszoo‘zoz

En lo referente a los procedimientos, diversos estudios encuentran una
menor probabilidad de que a las mujeres se les lleve a cabo procedimientos

diagnosticos  (coronariografias),”>***°

especialmente en las edades
avanzadas,* lo que se traduce en una menor nimero de revacularizaciones
entre las mujeres. Aunque, una vez que la coronariografia se ha llevado a
cabo, éstas tienen las mismas probabilidad de revascularizacion que los
hombres.?®%! Esto sugiere que, aunque la decisién de llevar a cabo la
coronariografia puede estar influenciada por el sexo en algunos entornos, la
decision de llevar a cabo la revascularizacion no lo esta. Por otro lado, la mayor
mortalidad observada en las mujeres tras una cirugia de revascularizacion
coronaria en algunos estudios, se debe probablemente a otras variables como
la edad, el retardo en la operacion, la diabetes u otras enfermedades
concurrentes, el calibre de las arterias coronarias o la disminucién de la
superficie corporal.?®®> Sin embargo, estas diferencias en el tratamiento entre
hombres y mujeres generalmente no explican la totalidad de las diferencias en

la mortalidad entre sexos.?>**° A pesar de ello hay estudios que sugieren que
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la mayor mortalidad en las mujeres puede ser el resultado de la menor

utilizacién de las terapias de reperfusion.?®

[0 Diferencias en la mortalidad prehospitalaria

También es posible que las diferencias en la mortalidad durante la
hospitalizacion segun los grupos de edad y sexo sean atribuibles a diferencias
en la mortalidad prehospitalaria. Diversos estudios sugieren que la mas alta
mortalidad intrahospitalaria entre las mujeres se contrarresta por una mayor
mortalidad extrahospitalaria en los hombres.?*®%7?*° | os resultados de los
diferentes registros incluidos en el proyecto MONICA sugieren que, como
media, el 64% de las mujeres que mueren tras un IAM lo hacen antes de llegar
al hospital y este porcentaje es més elevado en los hombres (70%),> aunque se

observa mucha variabilidad entre los diferentes registros.

O Factor geogréfico

Diversos hechos sugieren la posible influencia del factor geografico en la
diferencia en el prondstico entre hombres y mujeres. Por un lado, aunque la
variabilidad en la letalidad global entre los diferentes paises no es muy elevada,
ésta es méas baja en Espafia y otros paises mediterraneos para ambos sexos.?
Esto podria llevar a la hipdtesis que no solo los paises mediterraneos
presentan menos riesgo de padecer enfermedad coronaria, sino que ésta es, a
su vez menos grave. Por otro lado, los paises con menor incidencia de |IAM
presentan un mayor riesgo en las mujeres comparado con los hombres.® En la
figura 2 del capitulo 1 se muestra la relacion lineal que observaron los
investigadores del estudio MONICA de la OMS entre ambas variables. Este
hecho se ha relacionado con un menor reconocimiento de los casos no fatales
en las mujeres de los paises de baja incidencia.” Y por ultimo, en los estudios
gue analizan los casos hospitalizados, los llevados a cabo en los paises

mediterraneos, generalmente presentan un mayor riesgo en las mujeres tras
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ajustar por los factores confusores e incluso cuando se incluyen variables que

miden la severidad del |AM,157:233:240-246

OO0 Otros factores

No puede descartarse que existan otros factores ambientales y/o
metabdlicos desconocidos hasta ahora que expliquen parte de las diferencias
entre hombres y mujeres o entre las mujeres jévenes y de edad avanzada. Sin

embargo, no existe ninguna evidencia cientificamente contrastada al respecto.

Aunque nuestro estudio no esta disefiado para verificar hipotesis acerca de
mecanismos fisiopatolégicos y hormonales, se pueden hacer consideraciones
respecto a otros aspectos apuntados.

Respecto al manejo del paciente con IAM, en nuestro estudio, al igual que
en otros,*’ el tratamiento con AAS y los procedimientos de revascularizacion
no diferian entre sexos en cada uno de los grupos de edad (tablas 1y 2,
capitulo 2). Por otro lado, las mujeres —especialmente en el grupo de mayores
de 65 aflos— recibieron menos trombdlisis que los hombres. Esto puede estar
relacionado con el mayor intervalo entre el inicio de los sintomas y la llegada al
hospital de las mujeres respecto de los hombres secundario al menor
reconocimiento del IAM en las mujeres en las fases iniciales del proceso
diagnéstico. Entre las causas que justificarian este retraso estan la mayor
probabilidad de la presentacion atipica de los sintomas en las mujeres,
especialmente en las de edad avanzada, debido a la mas alta prevalencia de

200,249
al

diabetes en las mujeres. Sin embargo, y al igual que en otros estudios,
estar los resultados ajustados, las diferencias en los tratamientos no explican la
totalidad de la diferencia en el prondstico entre hombres y mujeres en ambos
grupos de edad.

En lo referente a la distribucion de otros factores prondsticos conocidos, la
edad de los pacientes ingresados fue 6 afios superior en las mujeres que en los

hombres, y la prevalencia de factores de riesgo (hipertension, diabetes,

95



Discusion

antecedentes de insuficiencia cardiaca), fue superior en las mujeres que en los
hombres en global, y para cada uno de los grupos de edad definidos (tablas 1y
2, capitulo 3). Por otro lado, no se detectaron diferencias en el antecedente de
angina y la proporciéon de fumadores fue menor en las mujeres. El tabaquismo
se ha asociado con un menor riesgo de morir en los pacientes hospitalizados
tras un IAM en éste y otros estudios.?®® Sin embargo, este hecho parece estar
relacionado con una mayor mortalidad extrahospitalaria en el grupo de
fumadores.?®®> De todas maneras, el ajuste por éstas y otras variables
confusoras no explica la totalidad de las diferencias en el riesgo entre hombres
y mujeres del grupo de edad de 65 a 74 afos, siendo marginalmente
significativo en los menores de 65 afos.

En lo que respecta a la mortalidad prehospitalaria, no se puede descartar
gue ésta sea la causa de las diferencias observadas en la letalidad entre
hombres y mujeres por grupo de edad -ya que no se dispone de esta
informacion en toda la cohorte-. El andlisis de los datos poblacionales entre
1990 y 1997 no refleja diferencias sustanciales entre la proporcién de muertes
prehospitalarias en hombres y mujeres para ambos grupos de edad.
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6.1 Capitulo 2: Relacion de las mejoras terapéuticas y la letalidad a 28

dias en pacientes hospitalizados tras un infarto agudo de miocardio
entre 1978 y 1993 en Girona

El riesgo de morir a 28 dias de los pacientes con un primer IAM transmural
ingresados en el Hospital Josep Trueta de Girona ha disminuido entre 1978
y 1993, a pesar de que se observa un aumento de la gravedad de los

pacientes ingresados a partir de 1986.

El aumento de gravedad de los pacientes ingresados a partir de 1986
coincide temporalmente con el desarrollo del transporte secundario y con las
mejoras en el manejo del paciente, previos a su ingreso en el Hospital de

referencia.

. La introduccién de nuevos avances terapéuticos y el incremento en su

utilizacion, han contribuido a la disminucion del riesgo de morir de los
pacientes ingresados a partir de 1986, a pesar del incremento en la

gravedad observado.

El 86% de las vidas salvadas a partir de 1986 es atribuible a la utilizacion del

acido acetilsalicilico y la trombodlisis.

6.2 Capitulo 3: El papel del sexo y la edad en el prondstico a corto y

5.

6.

largo plazo tras un primer IAM transmural

Las mujeres que ingresan con un IAM son de mayor edad y presentan mas

comorbilidad e infartos mas severos que los hombres.

Las mujeres de 65 a 74 afios tienen un riesgo de morir a 28 dias 62% mayor

gue los hombres del mismo grupo de edad.
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7. Por el contrario, las mujeres menores de 65 afios presentan un menor riesgo
ajustado que los hombres de la misma edad, aunque esta diferencia es solo

marginalmente significativa.

8. No se ha observado diferencias entre hombres y mujeres en la mortalidad a

3 afios en los supervivientes a 28 dias.
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