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Summary

Background: Little is known about sex differ-
ences in baseline characteristics and outcomes in
patients with acute congestive heart failure (CHF).

Methods and results: This prospective observa-
tional study evaluated gender differences among
217 consecutive patients (124 men and 93 women)
presenting with acute CHF to the emergency de-
partment. The primary endpoint was all-cause
mortality. Women were older, and had less pul-
monary comorbidity, but more noticeable jugular
venous distension, as well as higher diastolic blood
pressure and troponin level at presentation.
Among contributing causes of acute CHE, my-
ocardial ischaemia and anaemia were more fre-
quent in women. Adequate medical CHF therapy
was initiated more rapidly in women. Initial re-
source utilisation, time to discharge, and mortality
were similar. Important differences to the disad-
vantage of women were noted during long-term

follow-up. Mean cumulative survival was 619
(95% CI, 533-705) days in women as compared
with 669 (95% CI, 601-737; p = 0.0663) in men.
However, after multivariate adjustment female sex
was not an independent predictor of long-term
mortality (hazard ratio 1.14, 95% CI, 0.68-1.90;
p = 0.619). Total spending for treatment cost
was $ 11,858 (95% CI, 8921-14794) in women
compared to $ 15,965 (95% CI, 12328-18003;
p = 0.115) in men after 1 year. Functional status
was similar in women and men at 6 and 12 months.

Conclusions: The trend towards lower survival
in women seems primarily related to higher age
and other factors rather than gender itself. Female
sex is not an independent predictor of long-term
mortality in acute CHE.

Key words: gender; congestive heart failure; mor-

tality

Introduction

The epidemic of cardiovascular disease in
women has attained increasing recognition [1-3].
Congestive heart failure (CHF) is the most fre-
quent cause of hospitalisation in women above 65
years of age and these hospitalisations contribute
significantly to the enormous cost of the disease.

Previous work revealed important differences
between men and women with chronic CHF [1-8].
Importantly, women with chronic CHF have been
shown to have an overall better survival than men.
In contrast, gender differences in acute CHF are
poorly defined. A recent study has reported that
women with acute CHF have less improvement in

physical health status and perceived their quality
of care to be lower [9]. Together with the 2001 In-
stitute of Medicine report Exploring the Biological
Contributions to Human Health: Does Sex Mutter?
[10] and our previous findings of different out-
comes in women with coronary artery disease
(CAD) [11, 12] and acute dyspnea [13], these find-
ings mandate to scrutiny.

"This study determined the influence of gender
on baseline characteristics, treatment, use of car-
diac procedures, mortality and total treatment cost
in patients with acute CHE.

Methods

Setting and study population

This study specifically evaluated gender differences
in acute CHF in the B-type natriuretic peptide for Acute

Shortness of Breath Evaluation (BASEL) study [14]. The
BASEL study was a prospective, randomised, single-blind
study conducted in the emergency department of the Uni-
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versity hospital of Basel, Switzerland, from May 2001 to
April 2002. The study was carried out according to the
principles of the Declaration of Helsinki and approved by
our local ethical committee. Written informed consent
was obtained from all participating patients.

To be eligible for the study, a patient had to present
with acute dyspnea as the primary complaint and no obvi-
ous traumatic cause of dyspnea. Patients with severe renal
disease (serum creatinine >250 pmol/L), patients with car-
diogenic shock and patients who requested an early trans-
fer to another hospital were excluded. A total of 452 pa-
tients were enrolled. Among these, 217 patients had acute
CHEF. There were no other exclusions in the BASEL trial
that may have excluded women or biased the enrolment
of women into that trial.

Routine clinical assessment

All patients underwent an initial clinical assessment
thatin general included clinical history, physical examina-
tion, electrocardiography, pulse oximetry, blood tests in-
cluding arterial blood gas analysis (when indicated) and
chest x-ray. Echocardiography and pulmonary function
tests were strongly recommended in the emergency
department on an outpatient basis or in the hospital if the
patient was admitted. The final discharge diagnosis of
acute CHF was based on all available information avail-
able after discharge of the patient including response to
therapy and autopsy data in those patients who died in the
hospital. B-type natriuretic peptide (BNP) levels were
available for the diagnosis in half of the patients [15].

Endpoints

All-cause mortality was the primary endpoint of this
analysis. Time to therapy was defined as the time interval
from presentation to the emergency department to the ini-
tiation of therapy specific for acute congestive heart fail-
ure. This included the administration of diuretics, mor-
phine, nitroglycerin, or ACE-inhibitors. Total days in the
hospital, total treatment cost, and all-cause mortality were
prospectively assessed during follow-up. The calculation
of total days in the hospital and total cost of hospitalisa-
tions comprised all hospitalisations after the initial pres-
entation to the emergency department. Since ratios of

costs to charges have not been defined for the majority of
services and departments at our institution, nor that of
other hospitals in the area, hospital charges were used as
the most appropriate estimate of the true costs [16, 17]. To
avoid an imbalance owing to differences in reimbursement
or charges associated with different types or classes of in-
surance, charges were standardised according to the actual
rates for patients with general insurance who were living
in Basel. Total treatment cost did include total cost of hos-
pitalisations and medication, but not regular out-patient
visits to the private doctor, and was available up to 1-year
follow-up.

Patients were contacted 6, 12 and 24 months after the
initial presentation by telephone interview performed by
a single research nurse. In addition, referring physicians
were contacted in case of uncertainties regarding health
status or hospitalisations. The administrative databases of
the respective home towns were assessed to ascertain the
vital status of those patients who could not be contacted
by telephone. All information derived from contingent
hospital readmission records or provided by the referring
physician or by the outpatient clinic was reviewed and en-
tered into the computer database.

Statistical analysis

This analysis concentrating on gender differences
was pre-specified. The statistical analyses were performed
using the SPSS/PC (version 13.0, SPSS Inc., Chicago. IL,
USA) software package. Comparisons were made using
the t-test, Mann-Whitney-U test, Fisher’s exact test and
chi-square test as appropriate. All hypothesis testing was
two-tailed. Multivariate Cox regression analysis was per-
formed to identify independent predictors of death. To-
gether with sex, all baseline, demographic, clinical and lab-
oratory variables potentially reflecting disease severity and
comorbidity were entered in a univariate Cox regression
analysis. Sex and all variables associated with long term
mortality in univariate analysis (P <0.05) were entered into
the multivariate model. The final model included the fol-
lowing variables: Sex, age, CAD, COPD, arterial hyper-
tension, systolic and diastolic blood pressure, albumin,
haemoglobin, glomerular filtration rate, BNP and tro-
ponin.

Results

Baseline characteristics

Women and men differed in baseline charac-
teristics, symptoms, signs, and laboratory tests
(table 1). Women were older, whereas men more
often had pulmonary comorbidity including
chronic obstructive pulmonary disease. Accompa-
nying symptoms more often included nausea in
women. At presentation, diastolic blood pressure
was significantly lower in women. Among signs,
elevated jugular venous pressure was found more
often in women, whereas cyanosis was detected
more often in men. Importantly, the troponin level
was higher in women as compared with men.
Among contributing causes of acute CHF, my-
ocardial ischaemia and anaemia were more fre-
quent in women. Echocardiography revealed that
left ventricular ejection fraction was significantly
higher in women as compared to men.

Medication

The baseline medication was similar in women
and men with the exception of a higher use of in-
haled brochodilators and corticosteroids in men.
Again, discharge medication was similar in women
and men with appropriate use of diuretics, ACE-
inhibitors, beta-blockers, and nitroglycerin. Inter-
estingly, more men than women were prescribed
amiodarone at discharge (table 2).

Initial outcome

The adequate therapy was initiated more rap-
idly in women. However, initial outcome includ-
ing 30-day mortality, time to discharge and total
treatment cost was not different between women
and men (table 3). The use of cardiac procedures
during the initial evaluation was identical in
women and men (table 4).
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Table 1

Baseline
characteristics.

Variable Women Men Variable Women Men
(N = 93) (N = 124) (N =93) (N = 124)
Age (years) 78+ 13 72+ 10 B-type natriuretic peptide 872 786
History (in pg/ml) [439-1300]  [306-1300]
Coronary artery discase 66 (71) 87 (70) Contributing causes of acute episode
Systemic Hypertension 57 (61) 81 (65) Z(:/iasic:tmphance with medication 13 (14) 21 (17)
Diabetes mellitus 25 @7 269 Infection/Inflammationt 29 31) 3528)
dCiﬁer;)Sr:c obstructive pulmonary 14 (15) 386D Myocardial ischaemia/infarction} 60 (65) 57 (46)
ot 20 20 Atrial fibrillation 24.26) 40 32)
Pulmonary embolism 5(5 1(1) Pulmonary embolism 1 1
ia?
Other pulmonary disease 1(1) 14 (11) Anaemia? @9 34@7)
Pneumonia 11(12) 16 (13) (]))rartla:l Ia;te) gr(e)sfeg;g natsS r(r:;a)\n + SD, median [interquartile range],
0 ).
Any pulmonary disease 29(31) 59 (48) * 2 women had dyspnea only walking a steep incline
. # Available in 148 patients
D disord 6(7 8(7
cpressive 1.sor . @ @ t Defined as history of fever and/or body temperature
Stroke or peripheral vascular 27 (29) 33 (27) above 38.3 °C and/or C-reactive protein above 50 mg/1
disease 1 Defined as chest pain and/or elevated troponin I
Chronic kidney disease 37 (40) 48 39) ?g?ﬁmMm%MMMMMwﬂmwmmm%mw
g/l in men
Deep vein thrombosis 6(7) 9(7)
Symptoms
Dyspnea*
Slight hill 14 (15) 12 (10)
Level ground 45 (48) 77 (62)
At rest 32 (34) 35 (28) Table 2
Paroxysmal nocturnal dyspnea 42 (45) 60 (48) Baseline and discharge medication
Nocturia 33 (36) 53 (43)
Weight gain 16 (17) 22(18) Variable Women  Men
=93 =124
Weight loss 11 (12) 10 (8) " y ™ ) ® )
Baseline medication
Chest pain 41 (44 44 (36)
Noveen 1900) a0 Diuretics 53(57) 83 (67)
us
Cona 37 @0) 56 (49) Beta-blocker 30 (32) 43 (39
oughin
£ne Nitroglycerin 23 (25) 21(17)
Expectoration 21 (23) 38(31)
v 04D 208 ACE-inhibitor or AT-receptor-blocker 38 (41) 67 (54)
ever
Eepo— Digoxin 12(13)  18(15)
a
Amiodarone 9 (10) 17 (14)
Systolic blood pressure (mm Hg) 144 + 28 149 + 33 il - hlock ) ™
alcium-channel blockers 13 (14 211
Diastolic blood pressure (mm Hg) 84 + 20 91+21
Aspirin 39 (42) 57 (46)
Heart rate (beats per minute) 97 27 97 + 26
T 0 77210 177208 Anticoagulants 26 (28) 39(32)
emperature (° 21, 2+0.
P P Inhaled bronchodilators 44 19 (15)
igns
&n Inhaled corticosteroids 2(2) 12 (10)
Tachypnea (>20 per minute) 44 (47) 52 (42) ’ 3
Oral corticosteroids 6(7 11 (9
Elevated jugular venous pressure 27 (29) 22 (18) @) ©
Hepatojugular refl 607 18(05) Discharge medication in survivors (n = 198)
oju ux
Rl 6267 6805 Diuretics 76 (87) 96 (87)
ales
Wheezi 041 2006 Beta-blocker 52 (60) 65 (59)
eezin
g - Nitroglycerin 33 (38) 37 (33)
Hyper-resonant percussion 3(3) 13 (11)
Dl 50) 1603) ACE-inhibitor or AT-receptor-blocker 66 (76) 91 (82)
ullness
Digoxin 10 (12 10 (9
Lower-extremity edema 49 (53) 52 (42) g 12 ©)
C - ) a0 Amiodarone 9 (10) 28 (25)
anosis
Lyb Calcium-channel blockers 11 (13) 19 (17)
aboratory tests
i Aspirin 42 (48) 50 (45)
Ejection fraction (% )# 44+ 14 3817
Anticoagulants 42 (48) 60 (54)
Glomerular filtration rate 49 £ 29 57 £27
(ml/min/1.73 m?) Inhaled bronchodilators 6(7) 24 (22)
Serum albumin (g/1) 33+ 4 3346 Inhaled corticosteroids 34 18 (16)
Troponin T (ug/l) 0.7 0.5 Oral corticosteroids 6 (7) 8(7)
[0.3-4.4] [0.3-1.3] Data are presented as number of patients (%).
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Table 3 Table 4
Outcomes. Use of cardiac procedures
Variable Women Men Variable Women Men
N =93) (N = 124) (N = 93) (N =124)
Initial outcome At initial presentation
Time to therapy (min) 39 [16-136] 95 [24-182]  Echocardiography 56 (60) 77 (62)
Hospital admission 85 (91) 106 (86) Holter-ECG 44 10 (8)
Admission to intensive care 25(27) 3327 Coronary angiography 12 (13) 19 (15)
Time to discharge (days) 11 [5-19] 11 [5-19] Percutaneous coronary 44 4(3)
30-day mortality 11(12) 119 intervention
Total treatment cost (initial) 5940 5711 Coronary artery bypass grafting 4 (4 66
[3091-9414] [3653-8951] Valvular surgery 303) 2(Q2)
Long-term outcome Myocardial perfusion SPECT 5() 8(7)
Total days in hospital Exercise ECG 3(3) 9(7)
at 90 days 14 [5-22] 14 [7-26] Pacemaker implantation 1(1) 0
at 180 days 14 [6-25] 16 [8-28] ICD implantation 1(1) 0
at 360 days 15 [7-31] 20 [8-36] Heart transplantation 0 0
Functional status at 180 days During follow-up
NYHA Class I 12 (17) 21(22) Echocardiography 31(33) 60 (48)
NYHA Class I 25 (36) 29 (30) Holter-ECG 9(10) 21(17)
NYHA Class IIT 29 (42) 40 (41) Coronary angiography 7 (8) 15 (12)
NYHA Class IV 34 7(7) Percutaneous coronary 9(7) 2(2)
Functional status at 360 days intervention
NYHA Class T 14.(23) 3439) Coronary artery bypass grafting 2 (2) 1(1)
NYHA Class I 20 33) 23 26) Valvular surgery 2@ 1
NYHA Class 11T 19G31) 26 (30) Myocardial perfusion SPECT 14 (15) 22 (18)
NYHA Class TV 8 (13) 56) Exercise ECG 12 (13) 22 (18)
Survival at 360 days 65.6+49%  71.024.1%  Lacemakerimplantation 0 60
Survival at 720 days 49.0 +5.2% 62.7 «449%  \CDimplantation 1@ 87
Heart transplantation 1(1) 0

Data are presented as median [interquartile range], number
of patients (%), or cumulative survival + standard error in %.

Long-term follow-up

Clinical 360-day follow-up data were available
for all 217 patients (100%). At 24 months, follow-
up data were complete in 189 of 217 patients
(87.1%). The median time interval to last patient
contact or patient death was 603 days in women
and 705 days in men. Mean length of follow-up in
survivors was 783 days in women and 784 days in
men. Long-term follow-up revealed a trend to-
wards a lower survival rate in women. Mean cumu-
lative survival was 619 (95% CI, 533-705) days in
women as compared with 669 (95% CI, 601-737);
p =0.0663) in men. However, already after adjust-
ment for age, survival was similar in men and
women (figure 1). Importantly, after multivariate

Data are presented as number of patients (%).

adjustment, female sex was not an independent
predictor of long-term mortality (hazard ratio
1.14,95% CI, 0.68-1.90; p = 0.619).

The use of cardiac procedures was different
during follow-up in women than in men. Particu-
larly, echocardiography and pacemaker implanta-
tion were performed significantly less often in
women as compared to men. In addition, we ob-
served a trend towards reduced medical spending
in women. Mean treatment cost was $ 11,858
95% CI, 8921-14794) in women as compared
to $ 15,965 (95% CI, 12328-18003; p = 0.115) in
men after 1 year. Functional status was similar
in women and men at 6 and 12 months.

Discussion

This study revealed important gender differ-
ences in acute CHF. Most importantly, women
showed a trend towards worse long-term survival
compared to men that seemed primarily related to
higher age and other factors rather than gender it-

self. Female sex was not an independent predictor
of long-term mortality in acute CHFE. Our findings
require attention for two reasons. First, previous
studies in patients with chronic CHF have in gen-
eral reported a better survival in women compared
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Figure 1

Cumulative survival
in women and men
with acute congestive
heart failure:

A) unadjusted;

B-D) adjusted for age
by displaying pa-
tients less than

70 years of age (B),
70-80 years of age
(C), and more than
80 years of age (D)
separately. After
adjustment for age,
survival is similar in
men and women.

A) All patients

B) Age <70 years

C) Age 70-80 years
D) Age >80 years
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to men [1-8]. Our finding of a worse survival in
women with acute CHF exemplifies the distinct
differences between chronic and acute CHF and
call for further research in the setting of acute
CHE. Second, the lower survival in women with
acute CHF was predated by a lower use of cardiac
procedures and a lower spending for total treat-
ment cost within the months preceding death.
Although female sex was not an independent pre-
dictor of long-term mortality in acute CHE, we
cannot rule out that the different use of resources
may have influenced outcome to the disadvantage
of women.

The reasons for the lower survival rate in
women with acute CHF are unknown. By its
observational design, this study can only partly
elucidate the causes of this finding and explain the
discrepancy with the overall better survival of
women enrolled in studies of chronic CHF [1-8,
18, 19]. Our data suggest six potential additive
mechanisms. First, the benefit of female gender in
chronic CHF seemed confined to patients with
nonischaemic cardiomyopathy [1-8, 18, 19]. How-
ever, the prevalence of CAD was very high (70%)
and identical in women and men in this contem-
porary cohort. Second, given this predominance of
CAD, the higher age of women as compared to
men may well have been the critical factor respon-
sible for the lower survival rate. Age has been the
most consistent risk factor for death in studies of
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CAD [11, 20, 21]. In addition, age but not sex was
found to be an independent predictor of death in
multivariate analysis in our study. Third, elevated
troponin levels reflect disease severity and have re-
cently been shown to be powerful predictors of
death also in patients with CHF [22]. Women with
acute CHF had significantly higher troponin
levels compared to men. Forth, elevated troponin
levels in patients with non-ST-elevation acute
coronary syndromes are accepted indications for
coronary angiography and potential revascularisa-
tion, as invasive management significantly im-
proves outcome in these patients [20, 21]. In pa-
tients with acute CHE, coronary angiography is
generally recommended for patients in whom my-
ocardial ischaemia is the presumed cause of acute
decompensation and coronary revascularisation
seems feasible in the individual patient [8, 23].
Given the predominance of CAD in this cohort
and the higher troponin level in women compared
to men, the low rate of coronary angiography and
coronary revascularisation may well have been par-
ticularly detrimental in women. Of note, the rate
of coronary angiography in this cohort of elderly
patients with acute CHF was similar to that re-
ported in comparable patients [24, 25]. Fifth, de-
spite similar medication at presentation, signifi-
cantly more men were discharged on amiodarone
than women. This observation is supported by
recent data from hospitalised CHF patients [26].
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Amiodarone is the anti-arrhythmic agent of choice
for most patients with CHF [8, 23]. Although it
significantly reduces the risk of arrhythmic events
including sudden cardiac death, its impact on all-
cause mortality in CHF patients with contempo-
rary co-medication including ACE-inhibitors and
beta-blockers remains disputed [27]. A recent
meta-analysis suggested an overall reduction of
13% in total mortality. Therefore, the lower use of
amiodarone in women may contribute to their
lower survival after acute CHF. Sixth, the more
restrictive use of health care resources including
echocardiography and pacemaker implantation in
women during follow-up may have had some
causal role in their lower survival rate [28].

Only some of the known sex differences in
chronic CHF could be confirmed for the setting of
acute CHE. This included the higher incidence of
noticeable jugular venous distension. Differences
in baseline characteristics including the lower
incidence of pulmonary comorbidity and the
higher incidence of elevated jugular venous pres-
sure, arguably the most accurate sign for the diag-
nosis of congestive heart failure in the emergency
department, may have been responsible for the
more rapid initiation of the adequate therapy in
women [8, 20]. Unfortunately, the more rapid ini-
tiation of therapy did not translate in improved
medical or economic outcome. The lower use of
inhaled bronchodilators and corticosteroids in
women reflected their lower rate of pulmonary co-

morbidity.

Several limitations apply to this study. First, we
prospectively decided to record all-cause mortal-
ity, since classification of death in clinical practice
is inaccurate and challenging [29], and therefore
may lead to questionable conclusions. Accord-
ingly, cardiac or non-cardiac causes of death in-
cluding sudden cardiac death were not specified in
this study. Second, the confidence interval in the
Cox model (HR 0.68-1.90) ruled out a large dif-
ference between the sexes but not a smaller but still
relevant difference (ega HR of 0.8 or 1.2). There-
fore, additional larger studies are necessary to rule
out smaller differences to the disadvantage of
women.

In conclusion, the trend towards lower survival
in women seems primarily related to higher age
and other factors rather than gender itself. Female
sex is not an independent predictor of long-term
mortality in acute CHE.
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