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Abstract 

Chronic heart failure (CHF) is predominantly seen in older patients, and therefore real life medicine often requires the extrapolation of 
findings from trials conducted in much younger populations. Prescribing patterns and potential benefits in the elderly are heavily influenced 
by polypharmacy and co-morbid pathologies. Increasing longevity may become less relevant in the frail elderly, whereas improving quality 
of life (QoL) often becomes priority; the onus being on improving wellbeing, maintaining independence for longer, and delaying institution-
alisation. Specific studies evaluating elderly patients with CHF are lacking and little is known regarding the tolerability and side-effect profile 
of evidence based drug therapies in this population. There has been recent interest on the impact of heart rate in patients with symptomatic 
CHF. Ivabradine, with selective heart rate lowering capabilities, is of benefit in patients with CHF and left ventricular systolic dysfunction in 
sinus rhythm, resulting in reduction of heart failure hospitalisation and cardiovascular death. This manuscript will focus on CHF and the 
older patient and will discuss the impact of heart rate, drug therapies and tolerability. It will also highlight the unmet need for specific studies 
that focus on patient-centred study end points rather than mortality targets that characterise most therapeutic trials. An on-going study evalu-
ating the impact of ivabradine on QoL that presents a unique opportunity to evaluate the tolerability and impact of an established therapy on a 
wide range of real life, older patients with CHF will be discussed. 
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1  Heart failure and the elderly  

The incidence and prevalence of chronic heart failure 
(CHF) increase with age, due to a combination of the 
physiological and anatomical changes associated with age-
ing, and the increasing frequency of co-morbid conditions, 
which predispose to CHF. This is exemplified by the find-
ing that the mean age at diagnosis of CHF in the UK is 
around 77 years.[1] Yet, the average age seen in most land-
mark CHF trials is somewhere in the 60’s (Table 1) and 
subsequently, the evidence base for treating elderly subjects 
with CHF is generally extrapolated from cohorts up to 2 
decades younger. The reasons for this are multi-fold. Clini-
cal trials require clear pre-determined eligibility criteria and 
rigorous follow-up. While some trials like SOLVD[2] and 
MERIT-HF[3] excluded those > 80 years of age, other key 
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trials (without age as a specific exclusion criterion) also 
failed to recruit significant numbers of older patients. This 
may be due to the presence of other co-morbidities (such as 
chronic kidney disease) being exclusion criteria, a refusal of 
elderly patients committing to multiple study visits over 
several years of follow-up (limited mobility and functional 
impairment) or even investigator bias (deeming patients 
unsuitable or unlikely to participate). 

2  Heart rate and heart failure 

Elevated resting heart rate has been associated with in-
creased risk of all-cause mortality and adverse cardiovascu-
lar (CV) outcomes in subjects with hypertension and CV 
diseases such as coronary artery disease (CAD) and CHF.[4] 
The strength of this association has been documented in 
both epidemiological studies and clinical trials: subse-
quently heart rate has been incorporated into clinical risk 
prediction tools such as the Global Registry of Acute Coro-
nary Events (GRACE) scoring system for patients present-
ing with myocardial infarction.[5] Resting heart rate (in sinus 
rhythm) of greater than 70 beats per minute (bpm) in stable  
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Table 1.  Mean age of patients in land mark heart failure trials.[54] 

Trial Year Study treatment No. of patients Mean age in years (approximate) 

SOLVD* 1991 Enalapril 2569 61 

DIG (main trial) 1997 Digoxin 6800 63  

RALES 1999 Spironolactone 1663 65  

CIBIS II* 1999 Bisoprolol 2647 61  

ATLAS 1999 Low-dose vs. high-dose lisinopril 3793 64  

COPERNICUS 2001 Carvedilol 2289 63  

BEST 2001 Bucindolol 2706 60  

EPHESUS 2001 Eplerenone 6632 64  
Val-HeFT 2002 Valsartan 5010 65 
MADIT II 2002 ICD 1232 64  

COMET 2003 Carvedilol vs. metoprolol 3029 62   

CARE HF 2005 CRT vs. medical therapy alone 813 67 
MADIT-CRT 2009 CRT-defibrillator vs. ICD 1820 65  
SHIFT 2010 Ivabradine 6558 60  

EMPHASIS 2011 Eplerenone 2737 69 

*SOLVD and CIBIS II had age < 80 years in the inclusion criteria. CRT: cardiac resynchronization therapy; ICD: internal cardioverter defibrillator;  
 
patients with CAD and left-ventricular dysfunction is asso-
ciated with an increased risk of CV death (34%) and heart 
failure hospitalisations (53%) compared to those with heart 
rate of ≤ 70 bpm.[6] An elevated heart rate in the presence of 
left ventricular systolic dysfunction without co-existent 
coronary artery disease is also directly related to the risk of 
death, CV death, or hospitalisation for heart failure.[7] A 
similar association has been seen in patients with acute heart 
failure decompensation. Habal, et al.[8] in their study of hos-
pitalised patients with heart failure demonstrated that heart 
rate at discharge (especially if > 80 bpm) was an important 
predictor of all-cause mortality, CV mortality and heart 
failure hospitalisations.  

Whilst there is consistent evidence that elevated resting 
heart rate is independently associated with increased CV 
risk and mortality across a spectrum of pathologies, includ-
ing patients with CHF, it has been less clear whether it is a 
marker of advanced disease or alternatively a modifiable 
risk factor in its own right. Since heart rate may be influ-
enced by smoking, body mass index, diabetes and physical 
conditioning,[9] it is possible that elevated heart rate identi-
fies patients with co-morbid pathologies when evaluated in 
a large cohort (risk marker). There are a number of potential 
mechanisms by which heart rate per se may affect CV out-
comes i.e., contribute to disease progression/expression 
(risk factor). For example, elevated heart rate is associated 
with altered myocardial metabolism and impaired efficiency 
and reflects a sympathovagal imbalance, a potential trigger 
for inflammation and atherosclerosis.[10] Hemodynamic dif-
ferences have been demonstrated across a range of heart 

rates and it has been postulated that these may translate to 
raised arterial stiffness, higher blood pressure, persistent 
myocardial strain, increased cardiac workload and adverse 
left ventricular remodelling over time. Activation of endo-
thelial mechanoreceptors can additionally trigger a complex 
network of several intracellular pathways that promote 
atherogenesis and risk of plaque rupture.   

Treatments that result in heart rate reduction are associ-
ated with better outcomes in patients with CHF, adding 
some support to heart rate being a modifiable risk factor. 
Beta-blockers have been extensively used in CHF and al-
though several of their beneficial effects are thought to be 
secondary to the inhibition of the deleterious effects of 
adrenergic receptor stimulation (impairment of cardiac 
myocyte function and survival, myocardial ischaemia, ar-
rhythmogenesis, and renin secretion) the magnitude of heart 
rate reduction achieved may play an equally important 
role.[11-15] A meta-regression analysis of patients treated with 
carvedilol, bisoprolol, metoprolol, bucindolol, or nebivolol 
demonstrated that the achieved resting heart rate (RHR) 
correlated strongly with all-cause mortality (adjusted R2 = 
0.51, P < 0.005; nine trials, n = 19,537) and the magnitude 
of change in RHR correlated with change in left ventricular 
ejection fraction (LVEF) (adjusted R2 = 0.48, P < 0.005; 26 
trials, n = 3389).[16] Cullington, et al.[17] evaluated 654 pa-
tients with LVEF ≤ 40% on echocardiography and in sinus 
rhythm attending a community heart failure clinic and ana-
lyzed the effects of heart rate reduction and percentage of 
target doses of beta-blockers achieved on all-cause mortality. 
Their findings suggested that beta-blockers exert benefits 
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through dual mechanisms: adrenergic receptor protection, 
(that may only require a low dose), and heart rate reduction 
(utilizing whatever beta-blocker dose is required to achieve 
a target heart rate).  

Ivabradine, a selective and specific inhibitor of the car-
diac pacemaker If current, that results in pure heart rate re-
duction without adrenergic inhibition, offers a unique op-
portunity to test the hypothesis ‘does HR lowering improve 
outcomes in patients with CHF and left ventricular systolic 
dysfunction (LVSD)?’ Data from the Systolic Heart failure 
treatment with the If inhibitor ivabradine Trial (SHIFT, n = 
6505), a multicentre, randomised, double-blind study com-
paring ivabradine with placebo on outcomes in patients with 
symptomatic CHF [New York Heart Association ( NYHA) 
class II – IV], in sinus rhythm with RHR ≥ 70 bpm and 
LVEF ≤ 35% have provided further insight.[18] The primary 
composite end point was CV death or hospitalisation for 
worsening heart failure; 24% patients in the ivabradine 
group and 29% of those taking placebo had a primary end-
point event [hazard ratio (HR): 0.82, 95% confidence in-
terval (CI): 0.75–0.90, P < 0.0001]. These benefits were 
mainly driven by reduction in hospital admissions for wor-
sening heart failure (21% placebo vs. 16% ivabradine; HR: 
0.74, 95%CI: 0.66–0.83; P < 0.0001) and deaths due to 
heart failure (5% vs. 3%; HR: 0.74, 0.58–0.94, P = 0.014). 

As such elevated resting heart rate, at least in patients in 
sinus rhythm, appears to be a modifiable risk factor in pa-
tients with CHF and LVSD. Ivabradine is incorporated into 
the European Society of Cardiology (ESC) guidelines for 
the management of heart failure and is licenced as an addi-
tional drug or as an alternative to beta-blockers (if not toler-
ated) when there sting heart rate remains ≥ 75 bpm.[19] Fur-
ther data are however still required, particularly in respect of 
specific patients groups. For example, aggressive HR reduc-
tion may not be prognostically beneficial in the presence of 
pre-existing atrial fibrillation.[20] In addition, the tolerability 
and symptomatic benefit of this strategy in the elderly pa-
tient with CHF remains uncertain, when there is often, con-
cern regarding associated co-morbidities and multiple drug 
therapies. 

3  Heart failure therapy in the elderly–what is 
known? 

Key trial data and thereby evidence-based therapy for pa-
tients with CHF have generally been established in much 
younger patient cohorts than those encountered in 
day-to-day clinical practice.   

Masoudi, et al.[21]  recently applied the inclusion criteria 
of three major heart failure drug trials (angiotensin-convert-

ing-enzyme inhibitor: SOLVD;[2] beta-blocker: MERIT- 
HF;[14] and spironolactone: RALES[22]) to a typical heart 
failure population (mean age 78 years) in the US to ascer-
tain what proportion of real life patients would have been 
included in these trials. Patients were identified from the 
medical records of Medicare beneficiaries (aged ≥ 65 years) 
who had been hospitalised between 1998 and 1999 with a 
primary diagnosis of heart failure. Only 25% would have 
been deemed eligible for inclusion in RALES (spironolac-
tone), 17% for SOLVD (ACE inhibitor) and 13% for 
MERIT-HF (beta-blocker). More than 40% of the reference 
population would have been excluded from SOLVD and 
MERIT on the basis of age alone. Although the RALES 
trial did not exclude people on the basis of age, only 16% of 
women and 24% of men aged greater than 85 years would 
have been eligible due to other exclusion criteria. 

Given the changes in the demography of the population, 
there is a pressing need to conduct drug trials in older pa-
tients. Only two trials have specifically targeted an older 
CHF population. The SENIORS study was a randomised 
trial to determine the effect of nebivolol on mortality and 
CV hospitalisation in CHF patients ≥ 70 years of age.[15] 

PEP-CHF (perindopril in elderly people with CHF) com-
pared the effect of perindopril versus placebo in patients > 
70 years with CHF and preserved ejection fraction on a 
composite of all-cause mortality and unplanned heart failure 
related hospitalisation.[23] 

Sub-group analyses of landmark studies retaining the 
original primary endpoints have been conducted in attempts 
to ascertain the benefits in older patients. For example, 
22.8% of the CHARM study participants were aged 75 
years or older (mean age of original cohort was 66 years); 
treatment with candesartan showed a similar benefit on the 
primary endpoint of CV death or heart failure hospitalisa-
tion in older patients to that seen in the whole study 
group.[24] Subgroup analysis of the Cardiac Resynchroniza-
tion-Heart Failure study (CARE-HF, mean age: 65 years, n 
= 813) showed that cardiac resynchronization therapy re-
duced the risk of the primary endpoint of all-cause mortality 
or CV hospitalization in both younger (< 66 years; n = 406) 
and older (≥ 66 years; n = 407) patients. However only 40 
patients were 80–90 years of age, and none were ≥ 90 
years.[25] 

An age specific analysis of the SHIFT study evaluated 
the effects of ivabradine on heart rate, CV outcomes, as well 
as adverse events (in particular bradycardia).[26] Patients 
were grouped according to quartiles of age (< 53 years, n = 
1522; 53 to < 60 years, n = 1521; 60 to < 69 years, n = 1750; 
≥ 69 years, n = 1712). Ivabradine (2.5 to 7.5 mg bid) re-
duced heart rate in all age groups (by around 11 bpm) with  
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associated reductions in the relative risk of the combined 
primary endpoint of CV death and heart failure hospitalisa-
tion: for example, 38% (P < 0.001) in patients < 53 years 
and 16% (P = 0.035) in the oldest patients (≥ 69 years). 
Cardiovascular and heart failure deaths were also signifi-
cantly (P < 0.05) reduced with ivabradine in a subgroup of 
older patients (≥ 75 years, n = 722). The incidence of ad-
verse events increased with age, but no substantial differ-
ences between ivabradine and placebo were noted in any of 
the age groups. Bradycardia occurred more frequently with 
ivabradine irrespective of age but there were no episodes of 
severe bradycardia or pathological pauses occurring in any 
age group. 

4  How important is quality of life for older 
patients with chronic heart failure? 

The main objectives of treating patients with heart failure 
are to relieve symptoms, improve exercise capacity, reduce 
hospitalisations and prolong life and these goals can be ap-
plied to patients of all ages. As patients grow older, develop 
more co-morbidities and become frailer, for many there 
comes a tipping point where QoL and functional capacity 
become of greater importance. 

The impact of co-morbidities in the management of the 
older patient with heart failure cannot be under estimated.[27] 
A United States based study of Medicare beneficiaries with 
CHF (hence > 65 years of age) demonstrated that about 
40% of subjects had ≥ 5 co-morbidities and this group of 
patients accounted for 81% of total inpatient hospital 
days.[28] In an attempt to curtail the burgeoning numbers of 
new heart failure diagnoses, aggressive preventive measure 
strategies targeted at populations identified as high risk have 
been proposed. Risk prediction models incorporate risk fac-
tors such as age, coronary heart disease, impaired kidney 
function and impaired glucose tolerance. It is now accepted 
that additionally, in older patients, more complex factors 
such as social isolation,[29] dispositional optimism or the 
lack of it,[30] and poor drug compliance add significantly to 
the risk of developing heart failure.  

Social isolation is a key concept and can arise from life-
style changes, medication regimens and drug side effects, 
combined with physical restrictions and limited ability to 
participate in social events.[31] Patients are frequently anx-
ious and live in fear of pain, of the future and of death. Pa-
tients also lose a sense of control over their lives and de-
velop feelings of helplessness. Functional impairments and 
the loss of self-sufficiency also worsen short-term prognosis 
in the older patient admitted with ADHF.[32] It is thus hardly 
surprising then that QoL is much worse in CHF than in 

many other comparable chronic conditions and is itself in-
creasingly recognised as a useful risk stratification tool.[33] 

Poor QoL scores predict higher mortality, worsening NY-
HA class and the presence of comorbidities such as chronic 
kidney disease. For many frailer older patients, improving 
QoL, optimising physical and cognitive function and main-
taining independence are equally if not more important than 
prolongation of life – ‘the quality versus quantity debate’. 
Stevenson examined how patient preferences for survival 
versus QoL change after a hospitalisation for advanced heart 
failure; the median time that patients would “trade” in terms 
of survival time for fewer symptoms was 3 months.[34] 

Targeting these issues, needless to say, is complex and 
beyond the limited physician–patient contact that occurs in 
real life clinical practice. While the importance of QoL, 
particularly for older patients is irrefutable, the efficacy of 
heart failure therapy has in general been assessed in large 
scale studies with robust endpoints such as death and hospi-
talisation. These are reproducible and relatively easy to 
measure and are of course fundamental to establishing 
benefit and safety of a specific therapy. In contrast, assess-
ment of QoL or functional capacity is much more challeng-
ing and has historically been rather perfunctory. Ameta 
analysis by Chang, et al.[35] utilized the minimum standards 
criteria for health related quality of life (HRQoL) assess-
ment recommended in oncology studies[36] to assess the 
validity of heart failure studies where QoL was the primary 
end point. Of the 136 articles identified, only 19 heart fail-
ure studies between 1990 and 2009 were considered to be 
‘probably robust’ in terms of methodological and reporting 
rigor. The mean age of subjects seen in these trials was gen-
erally in the 60s, again under representing the older heart 
failure patients where improving QoL may be the greatest 
priority (Table 2).  

Thus while some clinical trials over the last decade have 
included measures of QoL, there is a need to develop more 
standardised methodology for measuring and reporting 
HRQoL in studies that genuinely reflect clinical practice, 
and optimise their interpretation and applicability to real-life 
patient management. Data regarding the tolerability of 
guideline recommended therapy in elderly patients with 
CHF and its impact on QoLis limited. Why or by whom 
potentially lifesaving medications are stopped remains un-
certain. In UK primary care for example, around one third 
of patients with CHF are no longer receiving beta-blocker 
prescription at 1 year.[37] It is encouraging to note the in-
creasing emphasis on improving QoL in heart failure- the 
National Institute of Clinical Excellence (NICE) in the UK 
now recommends the use of QoL instruments as a means of   
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Table 2.  Trials in heart failure with quality of life as primary end point. 

Ref. Main objective Inclusion criteria 
Sample 

size 

Mean age 
in years (ap-
proximate)

Follow up 
period

QoL  
instrument 

Findings 

Rogers,  
et al.[46] 

Assess QoL in patients  
with LVSD after ran-
domization to enalapril  
or placebo 

EF ≤ 0.35 5025 57 104 weeks
POM, functional 

status questionnaire, 
SF-36 

Modest benefits in QoL for ≥ 1 year in 
enalapril treated symptomatic CHF 
patients with LVSD. 

Cohn,  
et al.[47] 

Describe QoL response  
to carvedilol vs. pla-
cebo in a subset of 
patients with the most 
severe impairment of 
exercise capacity 

NYHA III–IV 131 58 26 weeks MLWHF 

QoL improved similarly in the carve-
dilol and placebo groups, global as-
sessment by the physicians and the 
patient exhibited a better response to 
carvedilol (P < 0.05). 

Sanderson,  
et al.[48] 

Compare the long-term 
clinical efficacy of 
treatment with 
metoprolol versus 
carvedilol 

NYHA II–IV 51 60 12 weeks MLWHF 

Beneficial improvement in symptoms 
and exercise capacity seen for both 
with no significant difference between 
drugs. 

Cowley, 
et al.[49] 

Measure QoL in elderly 
symptomatic heart 
failure patients follow-
ing treatment with 
losartan vs. captopril 

NYHA II–IV 203 74 48 weeks
MLWHF 

SIP 

Significant improvements in QoL 
were observed with losartan and cap-
topril long-term. Losartan was better 
tolerated than captopril (significantly 
fewer losartan patients discontinued 
therapy, 19.6% vs. 10.9%, P = 0.038).

Fung,  
et al.[50] 

Compare effectiveness 
of beta blockade in 
patients with heart 
failure and AF using 
MLWHF (Metoprolol 
50 mg twice daily or 
carvedilol 25 mg twice) 

NYHA II–IV 63 58 12 weeks MLWHF 

Significant improvement in symptoms 
(P < 0.001) and exercise capacity (P <
0.001) observed in sinus rhythm but 
not in the AF group despite a signifi-
cant improvement in LVEF. 

Lader 
et al.[51] 

Evaluate effect of 
digoxin therapy on 
QoL (sub study of DIG 
trial) 

NYHA I–IV 589 65 52 weeks

SF-36 Ladder of life
CES-D state anxiety 
inventory state anger 
inventory MLWHF

No effect on QoL in patients with 
heart failure in sinus rhythm. 

Majani 
et al.[52] 

Examine the effect on 
QoL of valsartan 80 mg 
bid vs. placebo admin-
istered in addition to 
prescribed background 
heart failure therapy 

NYHA II–IV 3010 63 156 weeks MLWHF 

Valsartan had a significant beneficial 
effect on change in overall MLWHF 
score from baseline to study endpoint 
compared with placebo (0.19 ± 0.47 
vs. 1.94 ± 0.48; P = 0.005, respec-
tively). 

Veazie  
et al.[53]  
(MADIT- 
CRT) 

Compare QoL of pa-
tients with CRT-D to 
patients with an ICD 
only. 

Ischemic cardio-
myopathy (NYHA 
I/II) or non-ischemic 
cardiomyopathy 
(NYHA II), sinus 
rhythm, LVEF ≤ 
30% and QRS dur-
ation of ≥ 130 ms 

1820 64 2.4 years KCCQ 

CRT-D group had greater improve-
ment than the ICD-only group on all 
KCCQ measures (P < 0.05). This was 
seen in patients with left bundle 
branch block conduction disturbance 
(n = 1,204, P < 0.01), but not among 
patients without left bundle branch 
block (n = 494). 

CRT: cardiac resynchronisation therapy; CRT-D: cardiac resynchronisation therapy-defibrillator; ICD: implantable cardioverter defibrillator; LVEF: left ven-
tricular ejection fraction; LVSD: left ventricular systolic dysfunction; MLHFQ: Minnesota living with heart failure questionnaire; NYHA: New York Heart 
Association; POM: personal outcome measures; QoL: quality of Life; SIP: sickness impact profile. 
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assessing the overall health of a patient. The ESC has also 
recently stated that all studies examining treatment of heart 
failure should include QoL as an endpoint. These kinds of 
trials would help to establish whether specific therapies are 
truly safe, well tolerated and benefit QoL in elderly patients 
with CHF. 

The SHIFT trial did evaluate QoL in a sub-study of 1944 
symptomatic patients (with CHF and LVSD) treated with 
recommended background therapy and randomised to iv-
abradine (n = 968) or placebo (n = 976).[38] Mean age of the 
study population was younger than in clinical practice at 
60.7 years. Health-related QoL was assessed by the Kansas 
City Cardiomyopathy Questionnaire (KCCQ) containing the 
following dimensions: overall summary score (OSS) and 
clinical summary score (CSS) at baseline, and 4, 12, and 24 
months. The incidence of clinical events (CV death or hos-
pital admission for heart failure) was inversely associated 
with KCCQ scores. Treatment with ivabradine was associ-
ated with improved KCCQ, by 1.8 for CSS and 2.4 for OSS 
(placebo-corrected, P = 0.02 and P < 0.01, respectively); 
these changes were associated with the magnitude of heart 
rate reduction for both CSS (P < 0.001) and OSS (P < 0.001). 

Initiation and adjustment of drug therapy and enrolment 
in a heart failure management programme form the main-
stay of management for older patients with heart failure and 
requires full engagement of both patients and carers. Dis-
cussion around potential benefits (hard endpoints and QoL), 
likely tolerability potential adverse effects combined with 
an assessment of comorbidity underpins an agreed individu-
alised management plan. It would be extremely valuable to 
know whether or not the improvement in QoL seen in 
SHIFT can be replicated in a much older, frailer “real life” 
population of patients with heart failure, and this forms the 
basis for the recently initiated UK based Live: Life study. 

5  Live: Life—a prospective observational 
study of the effects of ivabradine on quality of 
life in older patients in the UK 

Live: Life is a multi-centre, open-label, prospective, ob-
servational, cohort study specifically designed to assess the 
impact of ivabradine on QoL and functional endpoints in an 
older cohort of patients. We believe the study presents a 
refreshing opportunity to recruit a wide range of real life, 
older patients who fulfill the indications for treatment with 
ivabradine. The Live: Life study will recruit patients over 
the age of 70 years (often the lower age limit for admission 
to specialist services for the treatment of older people within 
the UK), who have been identified to be initiated on iv-
abradine according to the licenced criteria in CHF. Patients 

will be recruited across a range of clinical services: special-
ist cardiology, medicine for the elderly, and primary care. 
As ivabradine is already licensed for management of CHF 
and recommended by NICE and ESC guidelines, it was felt 
that it would be unethical to conduct a randomised control 
trial in which patients could be randomised to placebo. A 
nested control of similarly matched individuals would have 
marked limitations, as by their very nature patients in whom 
ivabradine is indicated constitute a subset of patients with 
CHF and have specific characteristics (driven by a resting 
heart rate in sinus rhythm ≥ 75 bpm).Whilst the open label 
observational design of Live: Life, with the absence of a 
placebo group, has potential limitations and may lead to an 
overestimation of treatment effects, it will in contrast also 
permit evaluation of treatment effects in a population that is 
more reflective of routine clinical practice than that seen in 
landmark outcome studies. Controlled studies often restrict 
the inclusion of frailer and older patients with multiple 
co-morbidities due to strict inclusion and exclusion criteria. 
In Live: Life, for example, there are thus no significant in-
clusion/exclusion criteria other than actually receiving iv-
abradine within two weeks of recruitment.  

Consent will also be gained to contact general practitio-
ners one year after the patient completes the six month study 
to determine if the patient is still alive, assess number of 
hospitalisations, current medications and the reasons behind 
medication changes. This should provide data on longer- 
term tolerability of drug therapy, and provide insight as to 
why adjustments have been made.  

QoL will be assessed utilizing well-validated tools; both 
generic and disease specific to allow a clear understanding 
of all influences on a patient’s health at the time they com-
plete the questionnaire. The primary end point will involve 
assessing the effect on ivabradine therapy on change in QoL 
score between baseline and final visits. The study will use 
the Minnesota Living with Heart Failure Questionnaire 
(MLHFQ) as a disease specific measure of heart failure. 
The MLHFQ is a user-friendly QoL measure consisting of 
21 items focusing on patient perception of the effect of their 
heart failure on their physical, psychological, emotional and 
socio-economic functioning. The MLHFQ has been shown 
to be very sensitive to change and has a rich track record in 
heart failure clinical trials.[12,39] Based on two previous stud-
ies with ivabradine and MLHFQ we have calculated a sam-
ple size of 500 patients to allow for a significant change in 
QoL score to be seen.[40,41] The main analysis will focus on 
the change in QoL score between the baseline and final visit. 
Figure 1 provides an overview of the study and the various 
QoL assessments that are being utilized at different time 
points.  



Zachariah D, et al. Drug therapy for heart failure in the older patient 171 
  

http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology  

 

Figure 1.  Proposed visit schedule for “Live: Life” participants. *Ivabradine is indicated: Chronic heart failure NYHA Class II to IV 
with systolic dysfunction; In sinus rhythm with resting HR ≥ 75 bpm; In combination with standard therapy including beta blockers or when 
beta blockers are contraindicated or not tolerated. QoL: quality of life; MLHFQ: Minnesota Living with Heart Failure Questionnaire; NYHA: 
New York Heart Association; 6MWT: 6 minute walk test. 

SF-12 provides a more generic assessment, and has 
demonstrated a strong correlation with the MLHFQ physi-
cal and total scores.[42] Additionally, global assessment  
scores (by both patients and investigator) will be evaluated. 
If there is a perceived change, then the direction of change 
and estimate the magnitude of that change will be defined as 
previously described. Global assessment scores are more 
likely than NYHA classification to detect a meaningful 
change in clinical status of the patient, but it is accepted that 
they can be influenced by knowledge about the perceived 
benefits or side effects of medications. The incorporation of 
a 6 minute walk test (6MWT) fits with current guidelines 
for CHF management,[19,43] and the recommendation within 
clinical practice to determine functional capacity. It is a 
simple and low-cost method for estimating exercise capacity 
with applicability to a wide population of heart failure pa-
tients, and only requires a pre-measured distance over a flat 
surface and a timing device. Various studies have shown the 
6MWT results to correlate with mortality and morbid-
ity,[44,45] and in the older population; change in 6MWT re-
sults appears to correlate to change in self-perceived symp-
toms.  

6  Conclusions 

The last three decades have seen significant advances in 
the management of CHF, which has translated into better 
outcomes for patients. The data behind these advances is 
generally derived from studies in younger subjects. Yet with 
the changing demographics of our population, patients with 
CHF are often older with complex co-morbidities. As such 
patients who are the largest users of health and social ser-

vice resources are those for whom we have less evidence on 
which to base our treatment. Clinical trials have generally 
focused on important outcomes such as avoiding death or 
hospitalisation – these outcomes are crucial to demonstrate 
benefit without evidence of harm. Improved longevity may 
be less relevant as patients get a lot older; QoL and main-
tained independence become the priorities. The Live: Life 
Study is unique for several reasons. It is a collaboration be-
tween physicians in cardiology, medicine for the elderly and 
general practice that will recruit a cohort of patients who are 
much more reflective of day-to-day clinical practice. Al-
though there are inevitable limitations that are associated 
with an observational study, it is anticipated it will yield 
important data which otherwise would be difficult to obtain, 
with the focus being on symptoms, tolerability of drugs, 
QoL and function. This trial shifts the focus to patients’ 
needs and for older patients even small changes in these 
parameters can have a dramatic impact on day to day living.  
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