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KEY MESSAGE:

e The implementation of an easily accessible hospital management programme for suspected heart failure in primary care is
described.

e NT-proBNP levels <300 ng/l had a 73% negative predictive value for heart failure; most of those patients had respiratory
diseases.

e Drug treatment and NYHA class improved after one year, compared to baseline.

ABSTRACT

Background: The diagnosis of new onset congestive heart failure (CHF) is often difficult as symptoms and signs are non-specific.
Proper diagnostic investigations and treatments are underused in primary care.

Objective: To describe a management programme for patients with suspected CHF in primary care in cooperation with specialists
in cardiology.

Methods: Prospective study of 102 consecutive primary care patients with suspected new onset CHF referred to an easily accessible
hospital-based cardiology outpatient clinic management programme. Following clinical examination, ECG, echocardiography, blood
chemistry including NT-proBNP, and assessment of NYHA class and quality of life (EQ5D), patients with a confirmed diagnosis of CHF
were prescribed medication with advice on titration and target doses. Trained CHF nurses gave Information on CHF and provided
follow up.

Results: Half (47%) of the referred patients had the diagnosis of CHF confirmed. Low NT-proBNP values (<300 ng/l) provided a
negative predictive value of 73%. Respiratory tract diseases were common differential diagnoses. At one year of follow-up, medica-
tion in the CHF group was 86% ACE-inhibitors/angiotensin receptor blockers, 61% R-blocking agents, and 81% diuretics (P <0.001
for the increase in ACE-inhibitors/angiotensin receptor blockers from baseline). NYHA class improved from baseline (median 2, range:
1-3) to one year (P <<0.05), whereas NT-proBNP (1491-1261 ng/l), and quality of life (EQ5D; 67—67) were unchanged.

Conclusion: A management programme to optimize quality of care for patients with suspected new onset CHF in primary care, with
referral to a hospital-based specialist team, can be applied successfully.

Keywords: Heart failure, primary health care, management programme, natriuretic peptides

INTRODUCTION and in patients with respiratory tract disease. A diagnosis

Most patients with congestive heart failure (CHF) are old,
multi-diseased, and have an impaired quality of life (1,2).
Health care costs for CHF are high, the main driver being
hospital care (3,4). A diagnosis of CHF requires typical
symptoms and signs, and evidence of abnormal cardiac
structure or function (5). Symptoms and signs may be
difficult to evaluate in obese individuals, in the elderly,

based solely on symptoms and signs may be wrong in
half of the cases (6). An electrocardiogram (ECG),
echocardiography, and natriuretic peptides often add to
the diagnostic accuracy. However, the diagnosis of new
onset CHF often remains difficult as symptoms and signs
are non-specific, and values of natriuretic peptides and
echocardiography findings are sometimes inconclusive.
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An early diagnosis and treatment of CHF will reduce
cardiovascular hospitalizations and mortality (7,8). Thus,
CHF management programmes have been established
improving treatment and avoiding hospital admissions
(9). In Sweden, 90% of all hospitals have a CHF manage-
ment programme (10), but few such programmes are
established in primary care. Only 31% of Swedish pri-
mary care patients with CHF were referred to echocar-
diography, and just 42% received appropriate drug
treatment (11). Quality registers have been instituted
to ensure coherence to guidelines. The Swedish Heart
Failure Registry (S-HFR) was started in 2003 and
comprises information on demography, aetiology, ECG,
left ventricular ejection fraction (by echocardiography),
blood chemistry and natriuretic peptides, New York
Heart Association (NYHA) classification, quality of life
(by EQ5D), medication, investigational procedures, and
follow-up (12). Participating physicians and centres
have immediate internet access to information on all
their previously registered patients, and to reports, lists
and statistical analyses of selected patient groups in
comparison to other participating units. The S-HFR cur-
rently contains more than 50 000 patient reports and is
linked to the National Registry on Health and Welfare to
provide data on morbidity and mortality (12).

Although patients with suspected CHF represent a
diagnostic challenge in everyday primary care practice,
management programmes and participation in registries
such as the S-HFR remain underused in this setting. This
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study describes the implementation of an easily acces-
sible hospital management programme for suspected
CHF in primary care. The aim was to improve the coop-
eration between primary care and hospital specialists to
optimize quality of care.

METHODS
Study design and patients

Four senior cardiologists and two specialized CHF
nurses at Ersta Hospital, situated in southern central
Stockholm, Sweden formed the hospital-based part of
the CHF management programme. All 13 primary care
centres within the southern central greater Stockholm
area (approximately 140 000 inhabitants) were invited
to participate. They were sent written information by
mail and were invited to meetings on current CHF
guidelines and the use N-terminal pro brain natriuretic
peptide (NT-proBNP) and the S-HFR. The cooperation
between specialists in general practice and cardiology
was emphasized, and a direct telephone access for the
primary care centres with a cardiologist was provided.
Throughout the project, from 1 June 2008 to 31 March
2010, seven newsletters were distributed to all pri-
mary care centres.

All patients with new onset suspected CHF accord-
ing to prevailing Swedish recommendations (13)
and based on European guidelines (14) (see Figure 1)

Suspected left ventricular Suspected CHF because of
dysfunction because of signs symptoms and signs

~ -

ECG and Normal results: CHF
L . _— or LV dysfunction
natriuretic peptides ’
unlikely
\4
Abnormal results
\4
Normal left
Echocardiography ——> | ventricular function:
CHF unlikely
\4
Abnormal results
\4
Assess aetiology, precipitating
factors, and type of dysfunction Additional
\4 \ examination and
diagnostic tests
Choose therapy /

Figure 1. The algorithm for diagnosing congestive heart failure. The algorithm for diagnosing CHF according to prevailing Swedish recommendations,
and based on European guidelines (13,14). Symptoms suggestive of CHF include dyspnoea at rest or during effort, tiredness, nocturnal dyspnoea or
cough, nocturia, loss of appetite, nausea, depression, abdominal pain, and difficulty concentrating. Signs suggestive of CHF include pulmonary rales,
peripheral oedema, tachycardia, jugular vein distension, hepatomegaly, tachypnoea, S3 or S4 gallop rhythm, pleural effusion, and ascites. Patients
with suspected CHF because of symptoms and signs, or signs suggestive of left ventricular dysfunction; together with an abnormal ECG and/or

elevated value of NT-proBNP were eligible for inclusion.
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Table 1. Values of NT-pro BNP to facilitate decision making in primary
care according to prevailing Swedish recommendations on the
management of CHF.

Age, years NT-pro BNP, ng/|

<50 <300 300-450 > 450
50-75 <300 300-900 >900
>75 <300 300-1800 >1800
Interpretation Heart failure Heart failure Heart failure

unlikely possible probable

Assessment of natriuretic peptides can add to the diagnostic accuracy
of defining CHF but is not to be used alone to make a diagnosis. NT-pro
BNP was measured by an electrochemiluminiscence immunoassay
(Cobas 232, Roche Diagnostics, Mannheim, Germany) (17). The cut-off
values of NT-pro BNP values in this study were according to Swedish
recommendations at the time of the study, and were adapted from van
Kimmenade et al. (13,15).

visiting a primary care centre were eligible for inclu-
sion. Table 1 gives the cut-off values of NT-proBNP rec-
ommended at the time of the study (15). There were
no exclusion criteria. Consecutive patients referred to
the hospital were scheduled for a first visit at the hos-
pital outpatient clinic within four weeks. This visit
included a clinical examination, ECG, echocardiogra-
phy, blood chemistry including NT-proBNP, and assess-
ment of NYHA class and quality of life (by EQ5D).
Data was entered into the S-HFR (shown in Table 2) to
facilitate monitoring of the patients and improvement
of the quality of care of the primary care centre. If
needed to establish a diagnosis, the cardiologist sched-
uled further investigations and follow up visits. A defi-

nite diagnosis of CHF was made by a senior cardiologist
and according to the prevailing guidelines (14).

Patients with a confirmed diagnosis of CHF were pre-
scribed and started on the appropriate medication (ACE-
inhibitors or angiotensin receptor blockers, -blocking
agents, and diuretics) by the cardiologist. At the index
visit, patients and their spouses were invited to meet
with the hospital based CHF nurses. Information on CHF
in general, medication including a flexible diuretic regi-
men, and advice on lifestyle changes were given, and
typically lasted 30—60 min. The nurses had permission
to titrate doses of ACE-inhibitors or angiotensin receptor
blockers, 3-blocking agents, and diuretics, and provided
follow-up visits for dose titration and further informa-
tion if this was not readily available at the primary care
centre. The hospital outpatient clinic provided the refer-
ring physician copies of full medical records of the
patient evaluation, follow-up, and information given by
the CHF nurses, laboratory tests and the echocardio-
graphic examination, together with advice on follow-up,
including drug titration, target doses, and suggestions in
case of worsening of CHF. After three months, the CHF
nurses made telephone calls to monitor compliance
with medication. All CHF patients were scheduled for a
follow-up visit at Ersta Hospital after one year, including
clinical examination, quality of life (by EQ5D), NYHA
class, ECG, echocardiography, blood chemistry and NT-
proBNP, and medication; data were again reported to
the S-HFR. Additional visits, if needed, were either at the
primary care centre or Ersta Hospital, at the discretion
of the patient and their primary care physician.

Table 2. Baseline demographics and findings of patients with suspected new onset CHF on referral, according
to a confirmed diagnosis of CHF or not. Data are presented as mean values *= SD or proportions, as

appropriate.

CHF Non-CHF P
n 46 52 ns
Age, years 76.3%£9.5 75.0*x9.3 ns
Gender, % men 62 36 ns
Blood pressure, systolic, mm Hg 137*+33 137 +19 ns
Blood pressure, diastolic, mm Hg 81+18 80+ 10 ns
Heart rate, beats/min 73+ 14 75+ 15 ns
QRS width, ms 107 + 25 93 +18 <0.05
Hypertension, % 67 51 ns
Ischaemic heart disease, % 39 20 <0.05
Atrial fibrillation, % 30 18 <0.001
Diabetes mellitus, % 24 10 <0.001
Respiratory diseases, % 16 35 <0.001
Previous and current smokers, % 28 27 ns
Haemoglobin, g/ 139+ 16 143 + 48 ns
Serum creatinine, umol/I 107 =42 82+20 <0.001
NT-pro-brain natriuretic peptide, ng/! 1491 + 1446 521+ 407 <0.001
Quality of life by EQ5D 67+18 67 =61 ns
ACE-inhibitors or angiotensin receptor blockers, % 42 24 ns
R-blocking agents, % 67 54 ns
Diuretics, % 72 52 ns

ACE, angiotensin converting enzyme; CHF, congestive heart failure; ns, not significant; P, probability.



Patients in the non-CHF group were re-admitted to
the primary care centre, with differential diagnostic sug-
gestions. For this study only, patient records from the
primary care centres were collected for follow-up after
one year to ascertain a final diagnosis.

All patients gave their informed consent to partici-
pate. Approval from the Regional Ethics Committee in
Stockholm was provided.

Examinations

Blood pressure and a resting 12-lead ECG were obtained
in the supine position. Echocardiography (Vivid 7,
Vingmed General Electrics, Horten, Norway) was per-
formed and fully evaluated according to current guide-
lines (16). A left ventricular ejection fraction value
below 50% was considered abnormal. Other echocar-
diographic abnormalities were not collected in this
study population.

Laboratory tests (haemoglobin, creatinine, potas-
sium, glucose, total cholesterol) were done by standard
procedures. NT-proBNP was measured by electrochemi-
luminiscence immunoassay (Cobas 232, Roche Diagnos-
tics, Mannheim, Germany) (17) in the primary care
centre before referral and at Ersta Hospital.

Quality of life in S-HFR is assessed by the EQS5D.
This widely used simple generic measure of health pro-
vides a descriptive profile and a single index value for
health status (where 100 is highest and 0 lowest per-
ceived quality) (18).

Statistics

This study aimed to include 100 consecutive patients,
which was considered sufficient to describe the intro-
duction of the management programme. Student’s t-test
was used for continuous normally distributed variables,
and the Mann—Whitney U-test or the Wilcoxon signed
rank test for discrete or skewed variables. The Chi-square
test was used for comparison of proportions. A probabil-
ity (P) <0.05 was considered significant.

RESULTS
Baseline

From 1 June 2008 to 31 March 2010, 52 primary care
physicians in 13 primary care centres referred 102
patients. Four referral notes were not accepted as both
ECG and NT-proBNP values were normal. Table 2 pres-
ents baseline demographics and findings of the 98
included patients on referral. Male gender, concomitant
cardiovascular disease and medications, increased QRS
width on ECG, and elevated serum creatinine and NT-
proBNP levels were more common in the 46 CHF patients,
whereas diseases of the respiratory tract were more

Heart failure and primary care 29

common in the 52 non-CHF patients. Left ventricular
ejection fraction in the CHF group was considered nor-
mal in 6 patients, and the reduction was mild, moderate,
and marked in 26, 6, and 6 patients, respectively. NYHA
class 1, 11, 11, and IV was present in 2, 38, 6, and 0 patients
(5, 62, 12, and 0%, respectively).

Figure 2 presents the relationship between NT-
proBNP values obtained initially in the primary care cen-
tre and on in the hospital outpatient clinic.

In the CHF group, all patients except 6 had NT-proBNP
values above the recommended age-related cut-off value
for probable CHF. Of note, 2 of the 6 patients with nor-
mal NT-proBNP values had a reduced left ventricular
ejection fraction. In the non-CHF group 16 of the 52
patients (included based on clinically suspected CHF and
pathological ECG findings) had NT-proBNP values below
300 ng/l, and no one had an NT-proBNP above 1800 ng/I.
Based on 98 included patients, the calculated negative
and positive predictive values, sensitivity, and specificity
(with 95% confidence intervals), using a cut-off value for
CHF below 300 ng/l (see Table 2), were 73 (50; 88), 53
(41; 64), 87 (73; 94), and 31 (19; 45)%, respectively.

NT-proBNP values were higher in men than in women
with CHF (1885 versus 967 ng/l, P<<0.05). Women
tended to be older than men in the CHF group (79.6
versus 74.2 years, P =0.06).

Follow-up at one year

In the CHF group, 5 patients (11%) underwent further
investigations such as exercise testing, spirometry, or
coronary angiography. During follow-up, 2 patients were
diagnosed with dilated cardiomyopathy, 1 with severe
hypertension was diagnosed with primary aldoster-
onism, and 2 suffered from a stroke. Ten patients were
missing at follow-up (3 were dead, 2 hospitalized, 2 did
not wish to participate, 2 were not reached, and 1 set-
tled elsewhere). The CHF nurses met with 37 (80%) of
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Figure 2. NT-proBNP values obtained at the primary care centre and
the hospital outpatient clinic. The solid line represents the line of
identity.
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the CHF patients at 103 visits (mean 2.9; range: 1-8). The
number of primary care centre visits was not available.

Medication in the CHF group at one year was 86%
ACE-inhibitors or angiotensin receptor blockers, 61%
B-blocking agents, and 8% diuretics; 58% were prescribed
both ACE-inhibitors or angiotensin receptor blockers and
R-blocking agents. Compared to the medication on refer-
ral (42, 67, and 72%, respectively; Table 2) the use of
ACE-inhibitors or angiotensin receptor blockers increased
(P<<0.001). Medication with ACE-inhibitors or angio-
tensin receptor blockers and diuretics tended to increase
from three months to one year (data not shown).

In the CHF group, NYHA class at one year improved
(i.e. NYHA class I, I, 1ll, and IV was present in 24, 68, 4,
and 4%, respectively; P<<0.05), whereas NT-proBNP
(from 1491 to 1261 ng/l), serum creatinine (from 107 to
102 pumol/l), haemoglobin (from 138 to 137 g/I), and
quality of life (by EQ5D; from 67 to 67) did not change
significantly. No patient had been hospitalized with CHF.

In the non-CHF group, 14 (27%) had not visited the
primary care centre, or no patient record was obtained.
Two were deceased. Common diagnoses were chronic
obstructive lung disease, lung fibrosis, lung cancer,
asthma, and peripheral venous insufficiency; diseases of
the respiratory tract were present in 18 (35%). One
patient was diagnosed with (right ventricular) heart fail-
ure during follow-up.

DISCUSSION
Main findings

This study describes a management programme in coop-
eration between specialists in general practice and car-
diology for patients with suspected new onset CHF in
primary care, with referral to an easily accessible hospi-
tal-based specialist team. One major finding was that
only half of the referred patients presenting with sus-
pected CHF had this diagnosis confirmed. Second, a low
value of NT-proBNP provided a fairly high (73%) negative
predictive value for CHF. Third, diseases of the respira-
tory tract were common differential diagnoses in patients
where CHF could not be confirmed. Finally, patients with
CHF included in the management programme showed
improved CHF medication and improved NYHA class at
one year of follow-up.

Study results in relation to existing findings

Open access echocardiography service and structured
advice by a cardiologist could have an important impact
on the management of patients with suspected CHF,
including faster and more accurate diagnostic proce-
dures, improved medication, and less need for unneces-
sary referrals to cardiologists (19-21). Furthermore,
studies by us and others suggest a nurse-based CHF

management programme to be more effective than
usual care in optimizing medication and improving self-
care behaviour for patients in primary care (22-25).
Thus, case management type interventions led by trained
CHF nurses reduce CHF related cardiovascular complica-
tions (26). The current management programme support
these observations and could help to improve the recog-
nition, correct diagnosis and treatment of CHF, support-
ing recent recommendations for primary care (27).

The improved medication in the CHF group was
expected as patients were newly diagnosed with CHF
and followed a management programme where special-
ized CHF nurses met most patients on several visits.
Medication was well maintained at one year of follow-up.
This is important as persistence to cardiovascular medi-
cation generally is inversely related to the duration of
treatment (28). Thus, the CHF group seemed to respond
well to the proposed management programme as also
suggested by an improvement in NYHA class.

As expected, NT-proBNP values were higher in the
CHF group than in the non-CHF group. Values obtained
in the primary care centre, and hospital outpatient clinic
were closely related. This new observation suggests that
NT-proBNP values remain fairly stable for weeks in this
primary care setting. Our results confirm findings for
sensitivity, specificity and positive predictive values for
NT-proBNP to define the clinical syndrome of CHF in pri-
mary care (29-31). More importantly, we found a fairly
high (73%) negative predictive value of NT-proBNP for
CHF, in agreement with findings in primary care and in
hospitalized patients (29,30,32). Thus, the value of NT-
proBNP as a rule-out test for CHF in primary care seems
strong.

Only half of the referred patients presenting with
suspected CHF had a diagnosis of CHF confirmed. In the
non-CHF group, diseases of the respiratory tract were
the most common diagnoses. Respiratory tract diseases
may be difficult to differentiate from CHF, and are also
common in CHF (33,34). Physicians should pay more
attention to the possibility that patients with symptoms
suggestive of new onset CHF may suffer from respiratory
disease instead of, or in combination with CHF.

Patients with CHF report impaired quality of life (22).
This was confirmed by the present study, where the CHF
group reported a lower index value for quality of life
according to EQ5D (i.e. 67) as compared to a general
population of similar age in Stockholm (35). Some stud-
ies on management programmes have shown improved
quality of life, whereas others have reported equivocal
results (22). This may relate to the different settings of
studies.

Strengths and limitations

Patient characteristics in this study were similar to
those patients in primary care reported to the S-HFR



(36). This suggests our study representative of CHF
patients in Swedish primary care. However, this study
has important limitations. We encouraged referral
of all subjects with suspected new onset CHF, but
detailed information on how many patients were eli-
gible for referral is unavailable. The incidence of CHF
in the Stockholm region in 2010 was 3.1/1000 person-
years (2). Few patients with CHF attend primary care
only, and most patients with new onset CHF will ini-
tially be treated in hospital (2). Thus, the number of
referrals in this study may respond to a majority of
patients with new onset CHF treated ambulatory in
primary care. More important, the study did not
involve a control group and does not allow us to assess
improved clinical outcome related to the manage-
ment programme.

Conclusion

This study supports recent recommendations on the
management of CHF patients, and shows that a manage-
ment programme for patients with suspected new onset
CHF in primary care followed by referral to a structured
assessment by a hospital-based specialist team can be
applied. The fairly high negative predictive value of natri-
uretic peptides is useful and might reduce the need for
echocardiography.
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