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Bridging the gap in heart failure prevention:
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Aims The primary objective of the Nurse-led Intervention for Less Chronic Heart Failure (NIL-CHF) Study is to develop a
programme of care that cost-effectively prevents the development of chronic heart failure (CHF).

Methods NIL-CHF is a randomized controlled trial of a hybrid, home- and clinic-based, nurse-led multidisciplinary intervention
targeting hospitalized patients at risk of developing CHF. A target of 750 patients aged �45 years will be exposed to
usual post-discharge care or the NIL-CHF intervention. The composite primary endpoint is all-cause mortality or
CHF-related admission during 3–5 years of follow-up. After 12 months recruitment, �300 eligible patients (40%
of target) have been randomized. Overall, 73% are male and the mean age is 65+10 years. The most common ante-
cedents for CHF thus far are hypertension (70%, 95% CI, 64–75%), coronary artery disease (51%, 95% CI, 31–41%),
and type 2 diabetes (26%, 95% CI, 21–31%), whereas 76% (95% CI, 69–82%) of patients have diastolic dysfunction,
29% (95% CI, 23–36%) left ventricular hypertrophy, 71% (95% CI, 64–78%) mitral valve dysfunction, and 7% (95%
CI, 4–12%) have a left ventricular ejection fraction �45%.

Conclusion As one of the largest randomized studies of its kind, NIL-CHF will ultimately provide important insights into the
potential to prevent CHF via prolonged and intensive disease management.
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Introduction
Chronic heart failure (CHF) continues to be a deadly and disabling
syndrome that has not only reached epidemic proportions within
the ageing populations of high income countries,1 but is now
appearing in low-to-middle income countries.2 The continued
adverse impact of this complex syndrome defies the contemporary
development and introduction of new pharmacological agents,
devices, and management programmes.3 These have undoubtedly
improved the prognosis of affected patients4 without directly
addressing the root cause of CHF, which is inadequately controlled
or managed antecedents (commonly atherosclerosis, hypertension,

and/or type 2 diabetes) that leave affected individuals at risk of
developing cardio-renal dysfunction.1

It is within this context that we are currently in the process of
refining our approach to optimizing the management of essentially
‘high-risk’ patients to prevent cardiac dysfunction. This process
essentially involves bridging the gap between predominantly short-
term secondary prevention programmes (i.e. cardiac rehabilita-
tion)5 and specialist CHF programmes6 by focusing on longer
term strategies. Despite the disappointment of a trial focusing on
inherently low-risk patients with CHF7 and the recently reported
results of the COACH Study,8 the rationale for undertaking
trials such as the STOP-HF Study9 are well founded.10
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The prospect of reducing the number of individuals who develop
CHF within our ageing populations and therefore requiring a com-
bination of costly and resource-intensive pharmacological agents,
devices, and management programmes is too attractive and desir-
able an outcome to be ignored.

Study design

Study rationale
Although there are effective treatment options and expert guide-
lines available for patients with chronic forms of cardiovascular
disease (CVD) that precede the development of CHF, suboptimal
outcomes persist due to a combination of several factors which
may be important including: (i) significant gaps in the overall appli-
cation of gold-standard therapeutics to at-risk individuals; (ii) the
lack of flexible health-care models to overcome individual factors
such as treatment non-adherence, poor knowledge, and subopti-
mal self-care behaviours; and (iii) suboptimal application of adjunc-
tive non-pharmacological strategies (e.g. exercise programmes).
Importantly, there are clear and additional theoretical
benefits beyond simply applying cardio-protective pharmacological
agents.

Within the context of identifying high-risk patients and applying
optimal preventative strategies, there are two priority areas for the
prevention of CHF within our ageing populations. First, screening
for and optimally managing those most at risk of developing CHF
in the primary care setting is a main concern, usually by detecting
those with asymptomatic left ventricular systolic dysfunction who,
for example, have an elevated brain natriuretic peptide level.11 This
is the focus of the STOP-HF Study.9 Secondly, targeting hospital-
ized patients with CVD at high risk of developing CHF is also
important. This is the focus of NIL-CHF making it a complemen-
tary study to STOP-HF. Analogous with successful nurse-led, mul-
tidisciplinary CHF management programmes (CHF-MPs) that
improve health outcomes in high-risk patients with pre-existing
CHF,6 the approach of NIL-CHF has great potential for a service
development.

Until recently, there was a paucity of data to suggest that it was
cost-effective to adopt a CHF-MP approach. DeBusk et al.7 specifi-
cally studied patients with milder forms of CHF using an extended
version of their successful telephone-based MULTI-FIT pro-
gramme, with minimal success. However, meta-analyses of
CHF-MPs (both in respect to the totality of evidence6 and more
recently to ‘remote management’ techniques12) support the
notion that in order to prevent (or delay progression to) CHF, a
face-to-face, nurse-led multidisciplinary management approach is
most likely to provide the greatest benefits.13

Preliminary evidence to support
NIL-CHF
Our group recently published a report on the long-term effects of
a nurse-led multidisciplinary home-based intervention that
showed, for the first time, that it is possible to prevent an incident
admission for CHF with better disease management.14 During 7.5
years of follow-up for 528 ‘high-risk’ patients, those randomized to
the study intervention (n ¼ 260) were significantly less likely to be

re-admitted for an incident admission for CHF compared with
usual post-discharge care (n ¼ 268) [adjusted relative risk 0.40,
95% CI, 0.18–0.88; P ¼ 0.02]. All-cause hospital costs were also
significantly lower (14%) in the study intervention group ($AU
823 vs. $AU 960 per patient/year; P ¼ 0.045).14 These ‘pilot’
data, when combined with the overall evidence and parallel
efforts by other groups, underpin the intent and design of the pro-
spectively planned NIL-CHF Study.

Study hypothesis
The NIL-CHF Study will test the hypothesis that relative to usual
post-discharge hospital and primary care, a nurse-led, multidisci-
plinary management programme for hospitalized patients aged
�45 years with pre-existing CVD (but not CHF) and/or
common antecedents of CHF, which implements gold-standard
pharmacological and non-pharmacological therapy directed by
advanced risk assessment and monitoring to achieve optimal
cardiac, renal, and neurological protection, will reduce the inci-
dence of admission for CHF or all-cause mortality (composite end-
point) by a clinically significant amount (40% relative difference)
during 3–5 years of follow-up.

Study design
Figure 1 shows the overall design of the NIL-CHF Study; a single-
centre, randomized controlled study of a sustained, post-discharge,
nurse-led, multidisciplinary intervention compared with usual care
in a target of 750 patients discharged from acute hospital care. The
NIL-CHF Study is registered with the Australian New Zealand
Clinical Trials Registry (Number 12608000022369) and conforms
to both the principles outlined in the Declaration of Helsinki15

and the CONSORT guidelines.16 The study has been approved
by the Human Research Ethics Committee of the Alfred Hospital,
Melbourne, Australia, and all subjects are required to provide
written informed consent to participate.

Study outcomes
The primary (composite) end-point of the NIL-CHF Study is
event-free survival from a CHF-related hospitalization or all-cause
mortality during 3–5 years of follow-up. Endpoints will be adjudi-
cated by an independent and blinded Study End-Point Committee.
The applied definition of CHF will be derived from contemporary
Australian expert guidelines:17 ‘CHF is a complex clinical syndrome
with typical symptoms which may occur at rest or on effort, and
that is frequently, but not exclusively, characterized by objective
evidence of an underlying structural abnormality OR cardiac dys-
function that impairs the ability of the ventricle to fill with or
eject blood (particularly during exercise)’.

Secondary endpoints will also examine the potential of the inter-
vention to make a positive impact, both from an individual (e.g.
cardiac function, functional status,18 health-related quality of
life,19,20 cognitive function,21 and mental health22,23) and health-
care system perspective (e.g. all-cause hospital stay).

Health economic analysis
An economic analysis (e.g. cost per quality-adjusted life year
averted) using gold-standard methods24 will also be undertaken.
Health-care costs will be independently monitored during study
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follow-up. These include: (i) the cost of applying the study inter-
vention; (ii) community-based health-care costs; (iii) prescribed
pharmacotherapy; and (iv) inpatient/outpatient hospital activity.
All costs will be standardized (adjusting for inflation) to the last
full financial year of the study.

Patient cohort and selection criteria
All patients admitted to a 450-bed tertiary referral hospital servi-
cing the wider metropolitan area of Melbourne, Australia (popu-
lation 3.5 million), are screened for study eligibility. Patients

without CHF are eligible if they are aged �45 years and discharged
to home following an index admission characterized (clinical docu-
mentation plus prescription of long-term treatment) by active
treatment for: (i) a chronic form of CVD and/or; (ii) type 2 dia-
betes and/or; (iii) hypertension. Patients are excluded if they are
diagnosed with a congenital condition, surgically repairable or sig-
nificant valvular disease, terminal malignancy, live beyond a 40 km
radius from the hospital, or have experienced an acute coronary
event (e.g. acute myocardial infarction) associated with cardiac
dysfunction within 30 days.

Figure 1 Study schema.
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Study power
We have used outcome data from our earlier work in 198 patients
with CVD (followed-up for .7 years who contributed to .95%
of new CHF admissions14) in order to conservatively estimate
that the composite primary endpoint will occur in at least 20%
of usual care patients (15% incident CHF admission and 5%
death without prior CHF admission) over a median of 4.5 years.
With a minimum of 350 patients in each group, NIL-CHF has
.80% power to detect a 40% variation in the primary endpoint
between the two groups (absolute difference of 12 vs. 20%) and
85% power to detect a 45% variation of the same (11 vs. 20%).
Allowing for patient drop-out (estimated 10% based on previous
studies), intention-to-treat analyses, and power to compare sec-
ondary endpoints, a total of 750 patients will be recruited.

Study randomization
All eligible patients who consent to participate will be randomized
on a 1:1 basis to the two arms of the study.

Baseline and 3-year cardiovascular
assessments
All patients will undergo an advanced cardiovascular assessment at
a dedicated outpatient clinic at 30 days post-discharge (i.e. when
most are clinically stable). This includes a baseline evaluation of
cardiac function via echocardiography, atherosclerotic burden via
measurement of carotid intima-medial thickness, ankle brachial
pressure index and, in a subset of patients, arterial compliance/
endothelial function via gold-standard pulse wave velocity.25

Study patients will be characterized by the echocardiographic
assessment into five groups: (i) no evidence of a cardiac abnorm-
ality; (ii) asymptomatic systolic dysfunction as defined by a left ven-
tricular ejection fraction of �45%; (iii) asymptomatic diastolic
dysfunction as defined by the presence of peak diastolic tissue vel-
ocity of �8 cm/s or at least mild diastolic dysfunction;26 (iv) com-
bination of systolic and diastolic dysfunction (ii and iii) and;
(v) other cardiac abnormality [other than (ii) or (iii)].

The same protocol will be applied at 3 years to determine
potentially important changes in cardiovascular health status over
the medium term. All results are reviewed (in a blinded manner)
by a qualified cardiologist and a report of results is sent to the
patient’s general practitioner (GP).

The NIL-CHF intervention
In line with the development and application of home-based, multi-
disciplinary CHF-MPs,27 the intervention is co-ordinated and
applied by a qualified cardiac nurse with advanced training in the
management of CVD and diabetes. In broad terms, the interven-
tion includes at least one home visit and an 18-month visit to a
dedicated NIL-CHF clinic to initiate short- and long-term strategies
to prevent the development of CHF.

The main objectives of the intervention are: (i) to establish a clear
health-care plan usingexpert guidelines to manage the patients under-
lying CVD and; (ii) using the above clinical plan as a point of reference,
to establish a personal management regime to optimize the treatment
of CVD (and any other concurrent illnesses) and reduce the prob-
ability of further morbidity and a premature death. In collaboration

with the patient, their family/carers and health-care team (including
the patient’s GP and community pharmacist), the study intervention
focuses on the individual’s circumstances and needs with a strong
emphasis on self-care behaviours (changes in which are evaluated
over time using a modified tool for patients with CHF28).

As shown in Figure 1, the study intervention will comprise two
key phases of support:

(i) Short–medium term. Study patients will receive a detailed home
visit at 7–14 days post-hospital discharge, which will focus on
gathering information to determine the clinical stability and
optimal management of the patient.29 Using key information
from this visit and that of the clinic-based assessment at
30 days post-hospital discharge, an individualized, sliding-scale
programme of intervention that includes a component of tele-
phone ‘coaching’30 (see below for more detail) will be
implemented over 6 months.

(ii) Longer term. Study patients will be able to contact the cardiac
nurse for continued advice and support. Advanced cardiovas-
cular assessments will be repeated at 18 months and 3 years
in order to adjust treatment plans under the guidance of the
patient’s GP and/or cardiologist.

If patients are re-admitted to hospital for any cardiovascular
reason, a repeat home visit will be implemented at 7–14 days post-
discharge and the long-term health-care plan for the patient will be
revised accordingly.

Rather than offering every patient the same level of support,
based on the home visit assessment and results of advanced clinical
phenotyping via the NIL-CHF clinic visit, patient follow-up will be
adjusted according to the following three key criteria:

(i) Clinical stability. Consistent with other studies that undertake
home visits in recently discharged patients,31 the potential
for discovering patients who have signs or symptoms indica-
tive of an impending crisis or at high risk due to inappropriate
drug use is still relatively high. Immediate intervention to
correct this will be applied.

(ii) Appropriate management. The appropriateness of prescribed
pharmacological and non-pharmacological treatment will be
compared with expert guidelines specific to the patient’s clini-
cal profile (e.g. secondary prevention).32

(iii) Risk profile. The study nurse will also focus on other important
factors that may positively or negatively impact on the
patient’s future health status. This includes the pattern of
disease awareness, self-care abilities, cognitive function,
mental health status, social support, and of course, the
pattern of treatment adherence. These factors will be specifi-
cally measured using a range of validated tools.18– 23,28

Table 1 shows how the above criteria are used to generate a traffic
light system of potential risk for developing CHF; this will be used
to guide the frequency and intensity of subsequent management
for optimal cardiac, renal, and neurological protection.

Key therapeutic targets and their
evaluation
Table 2 summarizes the key therapeutic targets, how they will be
addressed by the NIL-CHF intervention, and how the impact of
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the intervention will be ultimately evaluated (in respect to prevent-
ing progression to CHF or a fatal event).

Usual post-discharge care
No restrictions on discharge planning and post-discharge follow-up
will be imposed on those patients randomized to the usual care
group. All patients randomized to usual care will be scheduled
for routine follow-up via the outpatient department of the

Alfred Hospital and will undergo advanced cardiovascular assess-
ment, as necessary.

Current status
A key challenge to any large clinical study is recruitment, which
may reflect the clinical relevance and/or patient or clinician accep-
tance of the study. After 12 months of full-time recruitment (com-
mencing June 2008), the NIL-CHF Study had recruited �300
eligible patients (�40% of target patients).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Key therapeutic targets and their evaluation

Therapeutic target Key interventions Primary evaluation

Optimize individual factors to promote
safe and effective self-management

Home assessment of individual awareness and
social circumstances at 7–14 days

Health-related quality of life

Referral to social worker Mental health status
Individual targets negotiated Self-care status (knowledge and adherence)

Optimize cardiovascular risk profile Comprehensive risk profiling at 30 day clinic Absolute cardiovascular risk assessment (primary and
secondary)

Comprehensive reports to GP and specialists Change in body fatness, blood pressure, lipid profile, and
smoking status

Coaching to individualized targets
Develop chronic disease management plan
Annual NIL-CHF clinic

Optimize clinical management of
pre-existing diabetes and CVD

Treatment review relative to clinical diagnoses and
supplementary clinical profiling (NIL-CHF
clinic)

Adherence to gold-standard guidelines for
pharmacological and non-pharmacological
management

Referral to home pharmacy reviews and
management

Cardiac function (e.g. presence/absence of left ventricular
hypertrophy and systolic and diastolic function)

Referral to specialist services (e.g. diabetes clinic,
social workers, and dieticians)

Annual NIL-CHF clinic

Optimize clinical management of
potentially related co-morbidity

Assessment of renal function, carotid
intima-medial thickness, ankle-brachial index

Adherence to gold-standard guidelines for
pharmacological and non-pharmacological
management

Comprehensive reports to GP and specialists Renal function
Referral to specialist services (e.g. renal and

vascular clinics)
Carotid intima-medial thickness

Ankle brachial index
Cognitive status

Prevent progression to CHF or a fatal
event

Combination of all of the above during study
follow-up (3–5 years)

Primary composite endpoint

Multivariate analyses of independent correlates of
event-free survival

Cardiovascular-specific and all-cause hospital events and
stay

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Adjustment of the intensity of the NIL-CHF intervention according to the patient profile

Priority Clinical
status

Management Risk profile Intervention

High/intense Clinically
unstable

Key deficits Multiple risk
factors

Urgent intervention to promote clinical stability. Ongoing surveillance to
optimize management and minimize risk factors for CHF

Medium Stable Areas of deficit One or more risk
factors

Sustained follow-up to optimize management and address identified
factor(s) contributing to increased risk of CHF

Low Stable Gold-standard No risk factors No further intervention other than routine contact and surveillance
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Of these 300 patients, 73% are male and the mean age is 65+
10 years. The most common antecedents for CHF thus far are
hypertension (70%, 95% CI, 64–75%), coronary artery disease
(51%, 95% CI, 31–41%), and type 2 diabetes (26%, 95% CI, 21–
31%). Other conditions commonly linked to CHF include
chronic atrial fibrillation (8%, 95% CI, 5–12%) and other forms
of atherosclerotic disease including peripheral and cerebrovascular
disease (19%, 95% CI, 15–24%). Baseline profiling shows that 76%
(95% CI, 69–82%) of patients have some form of diastolic dysfunc-
tion, 29% (95% CI, 23–36%) left ventricular hypertrophy, 71%
(95% CI, 64–78%) mitral valve dysfunction, and 7% (95% CI,
4–12%) have a left ventricular ejection fraction �45% indicative
of asymptomatic left ventricular systolic dysfunction. A further
11% (95% CI, 7–16%) of patients have been found to have clini-
cally significant carotid intima-medial thickness.

Of those patients subject to home visits by the study nurse, 8%
were clinically unstable, 17% required adjustments to their clinical
management, and 52% needed educational support and longer
term surveillance. Our sliding-scale approach to further manage-
ment in the immediate to longer term highlighted that 20% of
recruited patients were designated as high risk (red) (95% CI,
14–28%), 72% (95% CI, 63–79%) moderate risk (amber), and
8% low risk (green) (95% CI, 4–14%). On the basis of these cri-
teria, patients were managed accordingly in the areas of clinical
status, management, and overall risk profile, as specified in Table 1.

Discussion
The NIL-CHF Study responds to the modern-day challenge of lim-
iting the ‘epidemic’ of CHF within our ageing population in a prag-
matic and cost–effective manner. As such, there is much to be
achieved by applying evidence-based therapeutics (e.g. angiotensin-
converting enzyme inhibitors and beta-blockers) and supportive
strategies (e.g. lifestyle modification and enhanced self-care) to
prevent CHF in high-risk patients.3 However, there is a paucity
of evidence to translate research into practice, particularly to
achieve long-term benefits. NIL-CHF targets recently hospitalized
patients with a range of CVD states and uses comprehensive car-
diovascular assessment and risk profiling to implement gold-
standard therapeutics via a nurse-led, multidisciplinary home- and
clinic-based intervention. In Australia alone (population
22 million), the potential impact of this type of intervention is sub-
stantial as there are close to 100 000 hospitalizations relating to
CHF each year33 with the related economic impact per annum
most probably costing in excess of $AU 1 billion per annum in
line with other Western nations.34 Importantly, if the NIL-CHF
intervention is proven successful, it is likely to have a significant
impact on other costly CVD-related events (e.g. acute myocardial
infarction, stroke, and advanced renal disease). At the very
minimum, this intervention has the potential to prevent six
CHF-related admissions costing �$AU 42 000 plus two fatal
events per 100 ‘treated’ patients.

In conclusion, therefore, we aim to apply a range of well-
established principles, including home visits35 and a host of second-
ary prevention strategies,36 and to prevent the development of
CHF in high-risk patients with established CVD or its antecedents,
over the medium to longer term. If positive, NIL-CHF will provide

an important bridge between effective CHF management (based
on a well-developed body of evidence) and prevention.
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