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1. Background awaited. In the meantime the target doses used in the
major trials(Table 2 remain the evidence-based doses

Angiotensin-converting enzyme(ACE) inhibitors  to achieve benefit.

reduce mortality, frequency of hospitalisation for heart ~Most patients with chronic heart failure are now

failure and slow the progression of left ventricular sys- receiving ACE inhibitors. However, the doses prescribed

tolic dysfunction[1,2]. These benefits are independent are lower than the target doses shown to be beneficial

of baseline use of diUfetiCS, aspirin and beta-b|0ckersin clinical trials [6] Chronic heart failure is prevalent in

and of the type of ACE inhibitor prescribed. Since the elderly patients and is a major cause of mortality, mor-

original descriptions of outcome benefit from ACE bidity and hospitalisation in this populatidi,8|. How-

inhibitors, attention has been focussed on examining the€ver, —elderly patients with heart failure are

dose—response relationship. under-represented in clinical trials. For example, the
The ATLAS study demonstrated reduction in the com- mean age of patients was 59 years in the SOLVD trial,

bined endpoint of mortality and hospitalisatiéhazard 71 years in the CONSENSUS trial and 64 in the ATLAS

ratio 0.85, 95% CI 0.78—0.93with lisinopril 32.5-35 trial [3,9,1Q. They are less likely to be treated with an

mg da”y vs. 2.5—-5 mg da||y but there is no Signiﬁcant ACE inhibitor or if they do receive them, are often treat-

benefit in all-cause mortality and cardiovascular mortal- €d with less than target dosgkl].

ity [3]. The NETWORK trial, conducted by general Previous work has focussed on estimating prevalence

practitioners and hospital physicians in the UK, com- of ACE inhibitor use and prescription of target doses

pared low dose ena|apm5 mg) with intermediate dose [12,13 However, there are limited data on factors con-

(10 mg and high dos&€20 mg) in patients aged 18-85 tributing to the use of lower than target doses of ACE

years with NYHA class 1I-IV[4]. The study did not inhibitors and hence we have sought to identify these

demonstrate a relationship between dose of enalapril andactors.

clinical outcome(hospitalisation for heart failure, wors- )

ening heart failure, deathHowever, this study had lim- 2. Aim

ited power since it treated patients for only 6 months , ) ] o

and reported few deaths and hospitalisations. An Amer- 10 determine factors associated with prescription of

ican study of elderly patients discharged from hospital lower than target doses of ACE inhibitors in patients

on ACE inhibitors showed significantly lower mortality ~With chronic heart failure.

at 1 year in patients treated with high dose ACE inhib-

itors (enalapril 20 mg a day, lisinopril 20 mg a day and 3 Methods

captopril 150 mg a day[5]. The results of the ongoing

ACHIEVE trial comparing quinapril 10 vs. 40 mg are
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We studied case notes of all heart failure patients
attending King's College HospitalDulwich) medical
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346-3441. Patients who had been admitted with heart failure in the
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Table 1 Table 3
Characteristics of 136 patients being treated as outpatients for heartDocumented reasons for not prescribing ACE inhibitors
failure

Reason No. of
Demographic characteristics patients
Age (year9 78.8+9.4 (range 52-10D . .
Sex (male/female 50/86 ACE l}’l.hlbll‘o.r contraindicated

Renal impairmentrenovascular 6
Comorbidity (number)? disease in 1 patient
Diabetes 31 Aortic stenosis 2
Falls, dizziness or syncope 30 Mitral stenosis 1
Stroke/TIA 18

roke/ Adverse drug reactions to ACE

Co-prescriptions (number) inhibitor
Diuretics 113 Hyperkalaemia 2
Digoxin 42 Dry cough 1
Nitrates 33 Hypotension 1
Calcium channel blockers 22 R o
Spironolactone 19 ACE mhtbltor not l'ndlcated
Beta-blockers 17 Diastolic dysfunc_tlon _ 2

Normal left ventricular systolic 3

@lschaemic heart disease was the cause of heart failure in 68 of the function on echo
70 cases where aetiology of heart failure was documented. Heart failure secondary to fast 3
atrial fibrillation
Table 2 Awaiting echo to assess left 5
ACE inhibitors prescribed, target doses and proportion of patients ~ventricular function
receiving target doses Reason not documented 5
Drug No. of Target dose  No. receiving Total 31
patients(%) (mg/day) target dose%)

Enalapril 23(17) 20 6(26.1
Lisinopril 16 (12) 20 6 (37.5
Ramipril 52(38) 10 19 (36.5 . . . .
Perindopril 11(8) 4 4 (36.4) _angptensm receptor antagonists ms_te_ad of an _ACE
Captopril 3(2) 150 0 inhibitor. We present data on the remaining 136 patients
Total 105 B _ with a mean age of 78.8 years and range 52—-100 years

(Table 7). One hundred and five of thefY7.2% were
on ACE inhibitors and only 3%33.3% received target

the assumption that such patients might still be under- doses(Table 2. The reasons that were documented for
going dose-escalation. Age, gender, type and dose of

| ULSETES X = not using ACE inhibitors were a contraindication in 13
ACE inhibitor (if any) prescribed, co-morbidity and oth- 5,4 3¢k of evidence of left ventricular systolic dysfunc-
er heart failure medication prescnbe@ were rgcqrded. Wetion in 13. In the remaining 5 patients the reasons for
p_erform_ed backwarq stepwise (_:ond|_t|onal Iogls_tlc regres- not using an ACE inhibitor were not documeni@able
sion usingspssversion 10.0 to identify determinants of 3)
sub-target ACE inhibitor dosage. The following varia- ~~

bles were entered into the model: age, sex, systolic bIoodI Incrgasmg ?i%évash_zisogc')aéeg 4vg|_tg5|2/reétlzrcl)pggn of
pressure, other cardiac medication and past history of ower doses o innhroitor T 0 e

stroke, diabetes and falls. 0.79 (Table{l) (P=0.0006), i.e. an older patient was I_e_ss
than half as likely to get target doses of an ACE inhibitor
4. Results as a patient a decade younger. Seventy-three of the
patients(54%) were older than 80 years. Further anal-
We identified 147 patients who attended medical out- ysis did not show a difference in the ACE inhibitor dos-
patients with heart failure during the 9-month period. age used between those under 80 years of age and those
Eleven of these were excluded because they were orwho were over 80 years of age. The data also showed
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Table 4

Final logistic regression model

Variable Regression Standard error Odds ratio 95% ClI P-value
coefficient

Age (year9 -0.78 0.28 0.46 0.26-0.79 0.006

SBP (mmHg) 1.714 0.76 5.55 1.25-24.6 0.024

Constant 3.724 2.160 41.4 - —



http://eurjhf.oxfordjournals.org/
http://eurjhf.oxfordjournals.org/

J. Manyemba et al. / The European Journal of Heart Failure 5 (2003) 693-696 695

that patients with a systolic blood pressure greater thanwhich may contribute to drug prescription in the elderly,
120 mmHg were at least five times more likely to such as cognitive function and activities of daily living,
receive target doses of ACE inhibitors than patients with were not reported. Another limitation to our study was
a systolic blood pressure less than 120 mn{B{ 5.55; the unavailability of data on the degree of left ventricular
95% CI 1.25-24.6P=0.0249. dysfunction, which made it impossible to analyse the
The other factorghistory of falls, stroke, diabetes, ACE inhibitor dosage by degree of left ventricular fail-
serum creatinine concentration, type of ACE inhibitor ure. However, the current evidence base suggests that
prescribed and use of other heart failure medication the elderly are just as likely to benefit from optimal dos-
were not significantly associated with whether or not iNg of ACE inhibitors, as demonstrated in randomised
target doses of ACE inhibitors were prescribed. None of clinical trials as younger patients. Therefore w_hether the
the patients received an angiotensin 2 receptor antagonisi€ndency to use lower doses is due to a perceived or real
in addition to an ACE inhibitor. Therefore angiotensin 2 aPllity of elderly patients to tolerate ACE inhibitors still
receptor antagonist co-prescription was not the reason€€ds further investigation.
for not using maximum doses of ACE inhibitors.
Approximately 95% of patients lived in their own homes
and the remainder lived in care homes. Because of the
small number of patients in care homes it was not pos-
sible to determine whether place of residence determined
the dosage of ACE inhibitor prescribed.
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