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SUMMARY

Background. Heart failure is a serious, common, and grow-
ing problem. Hospital admissions, which account for the
bulk of health service costs associated with heart failure, are
becoming more frequent.

Aim. To determine whether management of heart failure dif-
fers by age and sex.

Method. A retrospective case note review of prevalent
cases in 16 general practices in West London. Five hundred
and eighty-three patients (57% women) with a diagnosis of
heart failure were reviewed.

Results. Mean age of patients with heart failure was 78
years (SD = 9.5) — 74 years at diagnosis (SD = 10) — and
was higher for women than men (76 years versus 71 years,
P<0.001). In 32% of patients there was no record of a chest
X-ray, electrocardiogram, or echocardiogram to support
diagnosis. Echocardiography, performed in 34% of patients,
was less likely in older patients in both sexes (test for trend
P = 0.04 in women and 0.02 in men) and, overall, in women
(29% compared with 40% of men, P = 0.006). Angiotensin-
converting enzyme (ACE) inhibitor treatment, recorded in
54% of patients, decreased with age in both sexes
(P<0.001) and, on unadjusted data, was more likely in men
than in women (61% compared with 49%, P = 0.005). On
adjustment for age, sex differences in the use of echocar-
diography and ACE inhibitors were reduced and no longer
significant.
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Conclusions. With increasing age, men and women with
heart failure were less likely to have undergone echocardio-
graphy or to have received an ACE inhibitor. When account
was taken of age, there were no statistically significant sex
differences in management; however, because of the demo-
graphic distribution of heart failure, women are dispropor-
tionately affected by age differences in management.
Clinical trials, physician practice, and service developments
in heart failure have neglected older people. This balance
should be redressed.
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Introduction

HEART failure is a serious, common, and growing problem.
Both its incidence and prevalence increase with age, from
about 1% of people aged 50 years to 59 years, to 10% of those
aged 80 years to 89 yedrbleart failure has a profound impact

on patients’ quality of liféand a poor prognosis, with only 25%

of men and 38% of women surviving beyond five ye&ars.
Hospital admissions, which account for the bulk of health service
costs associated with heart failure, are becoming more fre-
guent*® It is increasingly recognised that primary care has a cen-
tral role in the early detection and treatment of heart faflure.

Randomised trials have demonstrated that angiotensin-con-
verting enzyme (ACE) inhibitors improve both quality and quan-
tity of life, although trial participants have been more likely to be
younger, male, and hospital-treated compared with prevalent
cases in the community® European and American guidelines
recommend that heart failure be diagnosed with echocardiogra-
phy and treated with ACE inhibitot$;'® however, community-
based studies have shown that only a minority of patients receive
either of thes@®-2?

Lower rates of investigation and treatment of women and older
people with coronary heart disease (CHD) have been widely
reportec?*26 Recently, American studies in hospitalised or
incideng® heart failure patients have published similar findings.
These issues are important to the National Health Service, partic-
ularly in the light of the recent government inquiry into inequali-
ties in healtP® and the setting of national standards for the man-
agement of CHD, including heart failufeThe objective of the
present study, therefore, was to determine whether age and sex
influenced the management of the larger pool of prevalent cases
of heart failure in the community.
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an administratively-defined group of fundholding practices (15
out of 19 agreed to participate). Data collection in the fundhold-
ing practices was stopped after the ninth practice, as the required
number of cases had been achieved (see statistical power). All
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the reported results were consistent between the two groups l&hce of heart failure rose with age, from 0.1% in those aged
practices. Four of the 16 practices were single-handed. Two praander 65 years to 4.5% in those aged 65 years and over.

tices did not have any computer system at all and three practices

did not keep computerised patient histories (although they dighe diagnosis of heart failure

use the computer for repeat prescribing); only one practice kege average age at diagnosis was 74 years (SD = 10 years, range
all patient records on computer. . ) = 32 years to 97 years); this was higher for women (76 years)
For the purposes of this study, heart failure was defined pragp,n for men (71.3 year®<0.001). Men were more likely to

matically as a diagnosis of heart failure recorded at any time by &, & o comorbid diagnosis of CHD (51% compared with 41% of
general practitioner (GP) or hospital doctor (discharge summary, - p = 0.02), otherwise there was no difference in the pro-
or letter). Terms that counted as a diagnosis of heart fa”urﬁortioné of men ’and women with each comorbidity (Table 1)
included congestive cardiac failure, left ventricular failure, leﬂSixty-nine patients (12%) had no record of CHD, hypertensior{,
heart failure, congegtlve heart fangg, and pwentncular fallureatrial fibrillation, valvular heart disease, COAD or diabetes.
There was no requirement for minimum signs, symptoms or There was no record of a chest X-ray, ECG or echocardiogram

investigations. ; . . . .
Potential patients with heart failure were identified by search-bemg performed to support the diagnosis of heart failure in 189

. . . . - . . tients (32%); 349 patients (60%) had a record of a chest X-ray
ing either computerised disease registers for a diagnosis of hedi . :
failure or repeat prescribing lists for a current prescription for O ECG, and 199 patients (34%) had had an echocardiogram

loop or combination diuretic; in addition, GPs were asked t Table 2). An echocardiogram was less likely in older patients in

recall from memory additional heart failure patients. This resulte .P;Elge;esaggsgfr gaef :teodoc?altg ".‘r?“ grmir?.glién'xv?nrgﬁn’w
in the identification of 1031 sets of notes, and all written and ele ) ! unadju 1IN W : (

tronic records of 941 (91%) patients were reviewed by one of tw 9%] and 10.2 [40%] respectivelf, = 0'0.05’ [Table 2]). Once
gata were adjusted for age, the proportions of men and women

researchers (SH and AR). The remaining notes were missin hdergoing echocardiography were not significantly different
ing to death, migrati th . Of th i ? .
owing fo death, rigration or omner reasons ose reviewe Table 2). Of the 199 patients who had a record of an echocardio-

583 patients satisfied the above definition of heart failure. ; o
The following demographic, diagnostic, and treatment dat&)’@m: N0 results were available for 55 (28%). Of the remaining

were extracted from the primary care notes of heart failur 44 patients, 55 (38%) ShOW.Gd no.rmal left ventricular.function. .
patients: date of birth: sex; date of diagnosis of heart failure; set- | WO hundred and ninety-six patients (51%) were diagnosed in
ting in which the diagnosis was first recorded (general practic?fimary care and 263 (45%) in hospital (inpatient, outpatient, or
hospital outpatients department, inpatient, accident and emef&E). This information was missing for 24 (4%) patients. There
gency [A&E], or other); symptoms and signs; investigationsWas & rgcord of at _Ieast one heart fallur_e-related outpatient atten-
(chest X-ray, electrocardiogram [ECG], or echocardiogram) per(_jance (i.e. heart failure was a _sole or primary reason for _the V|_S|t)
formed 12 months prior to diagnosis or any time since diagnoside" 290 patients (49%). Hospital admission was more likely in
comorbidity (CHD including myocardial infarction, angina, and Men than women, with age-adjusted proportions of 38% and 27%
coronary revascularisation; hypertension; atrial fibrillation; Fespectively ® = 0.006). For 204 (35%) patients there was no
valvular heart disease; chronic obstructive airways diseas@cord of a heart failure-related inpatient or outpatient episode;
[COAD]; and diabetes); inpatient and outpatient visits; prescriplherefo_re, these patients have had their heart failure managed
tion of an ACE inhibitor; and adverse reactions or contraindicasolely in primary care (Table 2 and Table 3). Of these 204
tions to ACE inhibitors. patients, only 27 (13%) had a record of echocardiography being

Several items, such as the underlying cause of heart failur@erformed, compared with 172 (45%) of the 379 patients who
and ethnicity were not collected, as the pilot phase of the studyad been seen in secondary c&<0(001).
indicated that these were generally not recorded in patient notes. o .

ACE inhibitor prescribing

Satistical power and analysis Overall, 316 patients (54%) had a record of past or current pre-
Five hundred and fifty cases of heart failure were required in thecription for ACE inhibitors. ACE inhibitor prescribing
study in order to have 80% power at #0.05 level to detect a decreased with increasing age, for both men and women (test for
10% absolute difference in the echocardiography rate betwedrend P = 0.0001 in men and 0.0009 in women, [Table 4]). On
men and women. This assumed equal numbers of men andadjusted data, men were more likely to be prescribed an ACE
women with heart failure and that 28% of men would undergdnhibitor than women (61% of men compared with 49% of
echocardiograph¥: Data were collected in Microsoft Access, women,P = 0.005); this difference disappeared once data were
and statistical analysis was undertaken using SPSS. Differencedjusted for age.
in proportions were assessed by chi-square for trend and differ- Patients whose heart failure had been entirely managed in pri-
ences between means biests. Age-adjusted proportions were mary care were less likely to have been prescribed an ACE
calculated by taking weighted means of the proportions in eacimhibitor (74 [36%] compared with 242 [64%] of patients who
age group and differences between age-adjusted proportiohad been seen in hospit&<0.0001). Patients were also more
were tested using logistic regression. Statistical significance wdikely to have been prescribed an ACE inhibitor if they had had
inferred when thé-value was less than 0.05. an echocardiogram (142 [72%] compared with 167 [46%] of
those who had not had an echocardiogian®.0001).

Seventy-three patients (13%) had a record of one of the fol-
. lowing contraindications to ACE inhibitors: renal impairment,
The prevalence of heart failure renal failure or peripheral vascular disease; and an adverse effect
A total of 583 patients were identified as having a diagnosis ofrom an ACE inhibitor was recorded for 48 patients (8%).
heart failure (57% female). Overall, the prevalence of heart failHowever, notes were not always clear as to whether adverse
ure was 0.7% (prevalence in males = 0.6%, prevalence iaffects or contraindications had led to the cessation of an ACE
females = 0.8%P = 0.002). The mean age of patients was 78inhibitor — indeed, 42 patients with a recorded contraindication
years (SD = 9.5 years, range = 40 years to 98 years). The prevad been prescribed an ACE inhibitor.

Results
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Table 1. Age and comorbidity of patients with heart failure.

All patients Men Women P-value

(n = 583) (n = 253) (n = 330) men-women (Pearson)
Age (years) Mean (SD) Mean (SD) Mean (SD)
Current age 78.0 (9.5) 75.0 (9.4) 80.2 (9.1) <0.0001
Age at diagnosis 74.0 (10.0) 71.2 (9.9) 76.1 (9.5) < 0.0001
Years since diagnosis 4.0 3.7 4.2 -
Comorbidity n (%) n (%) n (%)
CHD 263 (45) 129 (51) 134 (41) 0.01
Hypertension 243 (42) 97 (38) 146 (44) -
Atrial fibrillation 198 (34) 91 (36) 107 (32) -
Valvular heart disease 73 (13) 31 (12) 42 (13) -
COAD 148 (25) 72 (29) 76 (23) -
Diabetes 75 (13) 38 (15) 37 (11) -

Table 2. Numbers (%) of investigations and use of primary and secondary care for patients with heart failure, by sex.

Crude difference Age adjusted (%)
All Men Women P-value P-value
(n = 583) (n = 253) (n =330) men-women Men Women men-women

Investigations

Chest X-ray 296 (51) 133 (53) 163 (49) - 51 49 -

ECG 241 (41) 109 (43) 132 (40) - 43 39 -

Echocardiography 199 (34) 102 (40) 97 (29) 0.006 38 31 -

None of above 189 (32) 80 (32) 109 (33) - 32 32 -
Primary/secondary

Diagnosed in primary care 296 (51) 119 (47) 177 (54) 0.04 48 51 -

Outpatient attendance 290 (50) 128 (51) 162 (49) - 49 49 -

Inpatient admission 186 (32) 96 (38) 90 (27) 0.006 38 27 0.007

Neither inpatient nor outpatient care 205 (35) 76 (30) 128 (39) 0.02 31 38 -

Table 3. Numbers (%) of investigations and use of primary and secondary care for patients with heart failure, by age and sex.

Men (n = 253) Women (n = 330)
Age group (years) Age group (years)
<69 70-79 80+ Test for <69 70-79 80+ Test for
(n = 68) (n = 98) (n =87) trend (P) (n=41) (n=91) (n=198) trend (P)
Investigations
Chest X-ray 41 (60) 52 (53) 40 (46) - 20 (49) 42 (46) 101 (51) -
ECG 25 (37) 44 (45) 40 (46) - 13 (32) 41 (45) 78 (39) -
Echocardiography 31 (46) 46 (47) 25 (29) 0.02 18 (44) 27 (30) 52 (26) 0.04
None of above 19 (28) 28 (29) 33 (38) - 13 (32) 26 (29) 70 (36) -
Primary/secondary
Diagnosed in primary care 28 (41) 43 (44) 48 (55) - 11 (27) 52 (57) 114 (58) <0.01
Outpatient attendance 36 (53) 56 (57) 36 (41) - 20 (49) 49 (54) 93 (47) -
Inpatient admission 21 (31) 42 (43) 33 (38) - 17 (42) 16 (18) 57 (29) -
Neither inpatient nor
outpatient care 23 (34) 21 (21) 32 (37) - 11 (27) 36 (40) 81 (41) -
Discussion agement. Since older age is associated with increased risk of hos-

In this population-based study of prevalent cases of heart failur italisation and mortality among patients with heart faifté,

investigation of heart failure with echocardiography and treatin\?e;?iagz(t)gj for these age differences in management should be

ment with ACE inhibitors decreased with age. There was litle There are several possible explanations for the lower rate of
evidence for systematic sex differences in the management @fcg inhibitor prescribing in older patients, including doctors’

heart failure, although since heart failure is predominantly a corperceptions of benefit, harm, and diagnostic certainty. First, the
dition of older people, and women live longer than men, it istrials demonstrating the benefits of ACE inhibitors are not repre-
largely women who are affected by these age differences in masentative of patients in the community. Randomised trials have
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Table 4. Patients with heart failure prescribed an ACE inhibitor, by age and sex.

Men Women All patients

n (%) on n (%) on n (%) on
Age (years) n ACE inhibitor n ACE inhibitor n ACE inhibitor
<65 35 25 (71) 21 15 (71) 56 40 (71)
65-69 33 26 (79) 20 10 (50) 53 36 (68)
70-74 58 39 (67) 40 23 (58) 98 62 (63)
75-79 40 24 (60) 51 32 (63) 91 56 (62)
80-84 47 24 (51) 78 35 (45) 125 59 (47)
85-89 32 14 (44) 77 32 (42) 109 46 (42)
90+ 8 2 (25) 43 15 (35) 51 17 (33)
All ages 253 154 (61)2 330 162 (49)2 583 316 (54)
Test for trend P = 0.0001 P = 0.0009 P <0.00001
Age-adjusted rate 58%P° 58%" -

aUnadjusted for age, all men compared with all women, P= 0.005; Page adjusted rates, no significant differences between men and women.

demonstrated that ACE inhibitors improve both quality andcare in over half of the patients in this study and was being solely
quantity of life, although trial participarit®® have been more managed in primary care in about one-third. This study included
likely to be younger, male, and hospital-treated compared witlall patients with a record of heart failure (or similar term) in their
prevalent cases in the commumi®y?3 In this study, 57% of heart case notes as a pragmatic definition of what the clinician
failure patients were female, the average age was 78 years, abelieved the diagnosis to be. The management consequences of
35% were managed wholly in primary care. By contrast, thghis diagnosis in practice, rather than its veracity, were the sub-
mean age of patients in trials is more than 15 years younger (tfigct of this study. This approach differs from that of smaller stud-
mean age of patients in the CONSENSUS %r@al71 years is  ies??that have aimed to reduce diagnostic uncertainty by using
exceptional) and no trial has included more than one-thir@& minimum set of symptoms, signs or investigation results to
women; all patients are recruited from hospitals. The few studiegefine heart failure (and therefore potentially ‘re-diagnose’
that have reported results by age show mortality benefits of ACBatients). However, these two approaches give broadly compara-
inhibitors are as great (if not greater) in older pati&hts. ble results: the prevalence in this study of 4.5% in people aged
Secondly, ACE inhibitors may not be as well tolerated in olde©over 65 years lies between the two estimates from the previous
people. Published evidence is mixed. One study comparing twefudies (2.8% and 8.1%). _ _
ACE inhibitors found that cilazapril was equally well tolerated in  Compared with earlier community-based studies, ACE
patients over and under 65 years of age but that there were mdpdibitor prescribing may have improved. In the present study,
adverse effects from captopril in patients aged over 65 Years.54% of patients had been prescribed an ACE inhibitor, compared
Another study concluded that enalapril and captopril were botMith 33% in 1994 and 10% in 1988 However, 34% of patients
well tolerated in older patients, although of the 80 patients ran this study had a record of an echocardiogram as part of the
domised, 24 were withdrawn due to an adverse e¥edtr management of their heart failure, little different from the 0%
study was unable to draw any conclusions as to the tolerability &d 28%* in previous studies. Current national interest in the

ACE inhibitors, as data on adverse events were poorly recorddjoVision of ‘open access’ echocardiography may increase GP
in patient notes. access to echocardiography, however further studies are needed to

Thirdly, there is no clear benefit from ACE inhibitors in the d€términe whether open access actually translates into higher
treatment of diastolic heart failure. A recent community-base ates of echocardiography — and, in turn, whether higher rates

study estimated that almost half of heart failure patients aged Sad to t_)etter patient management. Certal_nly, the observation that
Wi majority of heart failure patients seen in secondary care have

years or over had normal ejection fractions and thus may ha . .
heart failure caused by diastolic dysfuncti®ichocardiography not undergone echqcardmgraphy suggests that_ efforts to increase
access should consider secondary as well as primary care.

is recommended to distinguish diastolic from systolic dysfunc With increasing age, men and women with heart failure are

tion; 7" however, only 34% of patients identified in our study ss likely to undergo echocardiography or be prescribed an ACE
had undergone echocardiography and this became less IIke|_hibitor. Although the extent to which this represents an unfair

with age. Patients managed solely in primary care were less IIk%ge bias requires further investigation, it is difficult to avoid the

ly to have undergone echocardiography than those who had Colonclusion that clinical trials, physician practice, and service

Eﬁ&g&ljﬁ%ﬁ;g nﬁ?rigntl)r/] oefltggtrieggtz up, echocardiography Wad';evelopments in heart failure.have — intentionally or otherwise
) : . —neglected older people. This balance should be redressed.

Women were less likely than men to undergo echocardiogra-

phy or to receive ACE inhibitors on crude comparisons; women
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