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CLINICAL TRIALS

Disease management programme for secondary prevention of
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Aims: To evaluate the effect of a disease management programme for patients with coronary heart disease
(CHD) and chronic heart failure (CHF) in primary care.
Methods: A cluster randomised controlled trial of 1316 patients with CHD and CHF from 20 primary care
practices in the UK was carried out. Care in the intervention practices was delivered by specialist nurses
trained in the management of patients with CHD and CHF. Usual care was delivered by the primary
healthcare team in the control practices.
Results: At follow up, significantly more patients with a history of myocardial infarction in the intervention
group were prescribed a beta-blocker compared to the control group (adjusted OR 1.43, 95% CI 1.19 to
1.99). Significantly more patients with CHD in the intervention group had adequate management of their
blood pressure (,140/85 mm Hg) (OR 1.61, 95% CI 1.22 to 2.13) and their cholesterol (,5 mmol/l) (OR
1.58, 95% CI 1.05 to 2.37) compared to those in the control group. Significantly more patients with an
unconfirmed diagnosis of CHF had a diagnosis of left ventricular systolic dysfunction confirmed (OR 4.69,
95% CI 1.88 to 11.66) or excluded (OR 3.80, 95% CI 1.50 to 9.64) in the intervention group compared to the
control group. There were significant improvements in some quality-of-life measures in patients with CHD in
the intervention group.
Conclusions: Disease management programmes can lead to improvements in the care of patients with CHD
and presumed CHF in primary care.

C
ardiovascular diseases including coronary heart disease
(CHD) and chronic heart failure (CHF) are the main
cause of morbidity and mortality in most European

countries.1 Mortality from cardiovascular disease has declined
over the last 30 years, a trend which has been attributed to
secondary prevention therapies.2 3 However, European surveys
have shown considerable potential for improved levels of
secondary prevention in people with established CHD.4

Studies in primary care, where most of these patients are
managed, have also reported considerable potential to further
increase secondary prevention through medical and lifestyle
interventions.5 6 ‘‘Medical’’ measures include aspirin therapy
and blood pressure and lipid control, while ‘‘lifestyle’’ measures
include increased exercise, dietary modification and smoking
cessation.5 CHF is also a highly prevalent, chronic condition
with high mortality and morbidity. It is increasing in
prevalence and the public health burden from CHF is therefore
likely to rise substantially over the next 10 years.7 The quality of
life of patients with CHF is worse than for most chronic conditions
managed in primary care and five-year survival is worse than for
many malignant conditions.8 However, appropriate treatment,
including inhibitors of the renin-angiotensin-aldosterone system
and beta-blockers, has the potential to reduce hospitalisation and
mortality in these patients.9 10 The task of implementing a
comprehensive package of effective measures for large numbers
of patients has been described as daunting.5 It is therefore
important to develop implementation strategies that are practical
and effective. Many patients with CHF are incorrectly diagnosed
and inadequately treated in primary care11 and obstacles to
appropriate primary care management include lack of knowledge,
fear of complications with pharmacological treatments, lack of
time and limited facilities for investigations.12 13

Systematic reviews indicate that secondary prevention
programmes improve the process of care, reduce admissions
to hospital and enhance quality of life or functional status in
patients with CHD.14 Similarly, systematic reviews of disease
management programmes in CHF suggest that specialised,
multidisciplinary follow-up can reduce hospitalisation and may
lead to cost saving.15–17 However, all the CHF trials included in
these systematic reviews were conducted in highly specialised
centres and recruited patients following discharge after
hospitalisation. The applicability of the available CHF manage-
ment programmes to countries with a primary care-based
healthcare system has therefore recently been questioned.18

To achieve improved secondary prevention of CHD and CHF,
primary care will need to adopt a systematic approach.
Although disease management clinics for the management of
CHD in primary care can improve patients’ outcomes,5 there are
no such studies in the management of patients with CHF. Since
the majority of patients with CHF will also have CHD,19 we
investigated the effect of a disease management programme for
patients with either or both conditions in primary care.

METHODS
Practice recruitment and randomisation
This was a cluster randomised controlled trial with randomisa-
tion at practice level. All primary care practices in one region in
the city of Leicester, UK were invited to participate. A
randomisation procedure based on case-control pairs was
selected to promote similarity between the general practices
included in the two study groups. Twenty volunteer practices

Abbreviations: CHD, coronary heart disease; CHF, chronic heart failure;
NNT, numbers needed to treat
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(with 53 general practitioners) were randomly allocated to one
of two study arms using computer-generated case-control pairs.
Each pair of practices had been matched as closely as possible
in terms of list size, number of general practitioner partners,
Jarman score (as an indicator of deprivation) and teaching and
training status of the practice. The study was approved by the
local research ethics committee and all participants gave
written, informed consent to participation.

Interventions and patient recruitment
Patients were identified from each practice database using
disease registers and medication searches. Patients were
included if a diagnosis of CHD (angina or past medical history
of myocardial infarction) or CHF was specifically recorded or
was suggested by prescribed medication. In the intervention
group, two peripatetic nurse specialists trained in the manage-
ment of CHD and CHF travelled between practices, where they
held weekly clinics. The nurse intervention included patient
assessment, confirmation of diagnosis by investigations,
medication management and titration, home visits for house-
bound patients with CHF and liaison between primary and
secondary care. The nurses had the facility to refer patients for
echocardiography and for assessment in a secondary care
cardiology clinic. This clinic offered echocardiography, assess-
ment by a senior cardiologist and, where considered appro-
priate, access to additional investigations including exercise
electrocardiography, Holter electrocardiography, stress echocar-
diography and coronary angiography. In the intervention
practices, patients with a presumed diagnosis of CHF which
had not been objectively confirmed were assessed clinically and
had an ECG. These patients were considered for referral for an
echocardiogram on the basis of medical history, signs,
symptoms and an abnormal ECG.20 Patients in the control
group received usual care from members of the primary
healthcare team. However, control group practices were
provided with the same open access echocardiography and
access to the secondary care cardiology clinic serving the
intervention group practices. Patients from both groups were
approached by letter from their general practitioner inviting
them to participate, together with a consent form and a
baseline questionnaire. Intervention group patients were
offered an appointment to see the specialist nurse at their
general practice. For patients in both groups, consent to
participate in the study included permission for review of their
general practice records. All patients were followed up for 12
months from the date of recruitment.

Outcome measures
The study had three primary outcome measures: the proportion
of patients with a history of myocardial infarction receiving a
beta-blocker;21 in patients with CHD, a recorded serum
cholesterol less than 5 mmol/l in the previous year,21 22 and
the proportion of patients with left ventricular systolic
dysfunction being treated with an ACE inhibitor.23 24

Secondary outcomes in patients with CHD included process of
care measures, body mass index and level of blood pressure
control. Secondary outcome measures relating to CHF included
the proportion of patients with a presumed diagnosis of CHF
having an echocardiogram and the proportion of patients
having confirmation or rejection of the diagnosis of left
ventricular systolic dysfunction by an echocardiogram.

We also measured quality of life using a generic question-
naire (SF-36)25 in all patients and also disease-specific
questionnaires. We used the Seattle Angina Questionnaire26 in
people with angina. This instrument has been demonstrated to
be valid, reproducible and sensitive to clinical change.26 We
used the Left Ventricular Dysfunction questionnaire (LVD-36)

in patients with CHF.27 This provides a short, simple, valid and
reliable measure of health status in patients with left
ventricular dysfunction. The instrument has been shown to
have a high level of reliability and validity, and appears to
measure changes in health. Better quality of life is indicated by
higher SF-36 and Seattle Angina Questionnaire scores and
lower LVD-36 scores.

Data collection
Baseline and follow-up data were collected from the general
practice records of all patients recruited, including any who
failed to return follow-up questionnaires. A structured data
collection form had been prepared, including piloting in one
practice. Data collected included information about process of
care indicators such as recording of smoking status; outcome
measures such as blood pressure levels; and detailed informa-
tion including prescribing data for estimation of costs. Four
nurse data collectors were recruited and trained to carry out
data extraction. To promote reliability in the data collection,
regular review meetings were held with the data collectors
throughout the collection period, at which queries and
problems encountered were discussed. Towards the end of the
data collection exercise, a reliability check was carried out for
which each of the four data collectors independently extracted
data from the same three sets of patient notes at one general
practice.

Sample size
Sample size calculations were carried out for the two subsets of
patients with CHD and with CHF, in order to estimate numbers
needed in relation to our three primary outcome measures.
Using a cluster sampling procedure with a cluster size of 20 and
allowing for a background rate of 35% of post-myocardial
patients being treated with a beta-blocker in the control group
and an intra-cluster correlation coefficient of 0.06,28 the number
of patients required to detect an increase in the proportion
treated to 55% with 80% power (Type I Error: 0.05) is 190 from
a total of 20 practices. We estimated that 35% of patients with
CHD would have a cholesterol level ,5 mmol/l.29 Sensitivity
analysis was carried out assuming an intra-cluster correlation
coefficient between 0.05 and 0.06 with a total of 20 practices.
We estimated that a sample of 654 to 715 patients would be
required to show an increase of 30% in the proportion of CHD
patients with a cholesterol level ,5 mmol/l. For patients with
CHF, we estimated that 30% of patients with left ventricular
systolic dysfunction would be treated with an ACE inhibitor.20

Assuming an intra-cluster correlation coefficient of 0.05 to 0.06
and a follow-up rate of 60% of patients on an ACE inhibitor, we
estimated that we would require between 118 and 121 patients.
Assuming that only 50% of patients in primary care having CHF
would have had an echocardiogram, we required approximately
240 patients with a presumed diagnosis of CHF in order to
obtain 120 confirmed cases.

Analysis
We carried out statistical analyses according to CONSORT
guidelines for cluster randomised trials. The categorical vari-
ables were presented as number (percentage) and the
continuous study variables were presented by appropriate
measure of central tendency and dispersion. The baseline and
follow-up characteristics were compared using appropriate
non-parametric tests. To test the trend of the patients’
dichotomous responses between the intervention and control
groups, we used the random effects model with logit link with
adjustments for the cluster effects and baseline information.
Mixed-effect regression models under Gaussian distribution
and identity link function were used to analyse the effect of the
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intervention on continuous clinical outcomes. Robust standard
errors of the regression coefficients were estimated and the
adjusted means were based on linear prediction. Apart from
adjusting for cluster effects and baseline information, we also
explored the possible effects of confounding factors including
age, gender and deprivation scores. Owing to the problem of
non-normality of quality-of-life measures, we adopted the non-
parametric bias corrected bootstrap technique for hypothesis
testing and estimation of relevant parameters. All analysis was
carried out on an intention-to-treat basis with missing values
replaced with the last recorded values and p values are
presented with four places of decimal in the tables. We used
SAS 9.2 and STATA 8 for the analysis.

Follow-up Seattle Angina Questionnaire scores on all the five
scales were adjusted for baseline scores and cluster effects. The
effects of age and gender were also explored while comparing
between the intervention and control groups. The percentage
scores from the Left Ventricular Dysfunction (LVD)
Questionnaire were analysed using a random effects model
with adjustments for baseline scores, potential risk factors and
clustering. SF Health Outcomes Scoring Software
(QualityMetric Incorporated) was used for the scoring of SF-
36 outcomes, including missing data estimation.

RESULTS
Practice characteristics and study progress
Intervention and control group practices were well matched
overall. The number of primary care physicians per practice was
similar (four single-handed practices in the intervention group
and five in the control group), as were the average number of
patients per practice (intervention group 4823, control group
4657) and mean practice Jarman score (intervention group
+19.8, control group +20.9). There were two teaching practices
in the intervention group and one in the control group and each
group had one practice with a CHD nurse.

Recruitment to the trial between 2001 and 2002 resulted in a
sample of 1316 patients (fig 1). This total comprised 608
intervention group patients and 708 controls. A total of 103
patients in the intervention group were excluded from the
analysis: 98 because of inappropriate recruitment (acute
referrals to the cardiology nurse by the general practitioner or
no history of either CHD or CHF found on review of patient
records); 4 because no general practice records were available
for review and 1 patient withdrew from the study. In the
control group, 50 cases were excluded: 33 ineligible patients, 15
for whom records were unavailable and 2 who withdrew. The
final sample of 1163 cases for the intention-to-treat analysis
therefore included 505 intervention group patients and 658
controls. This included 54 patients (intervention group 39,
control group 15) who did not complete the trial per protocol as
they died or left the practice during the follow-up period. For
these cases, the latest results available were used in place of 12-
month follow-up data. Table 1 shows the characteristics of
intervention and control group participants in the study and
indicates that overall the two groups were reasonably well
matched in spite of some differences including a higher
proportion of male patients in the intervention group.

Secondary prevention
Table 2 shows the proportions of patients with CHD assessed
for coronary risk factors (including blood pressure measure-
ment, smoking status and body mass index or weight
assessment) at baseline and after 12 months follow-up. The
table shows relatively low levels of assessment for each of these
factors apart from blood pressure. In spite of an overall
proportion of 82% (823/1012) with an assessment of blood
pressure during the year before recruitment, the proportion

increased to a greater extent in the intervention group
(p(0.01). Moreover, at follow-up, significantly more patients
in the intervention group had adequate blood pressure control
(,140/85 mm Hg; (p(0.01). Other CHD risk factors also
showed greater improvement in the intervention group. Of the
51 patients with CHD recorded as smokers at baseline, 34 (67%)
had a smoking cessation intervention (advice, referral to a
smoking cessation service or nicotine replacement therapy
prescribed) recorded during the follow-up year, compared to
47/104 (45%) smokers in the control group (p,0.01). Serum
cholesterol of ,5 mmol/l was more commonly achieved in the
intervention group (p = 0.03). Upwardly rounded unadjusted
numbers needed to treat (NNT) for patients with adequate
control of blood pressure and cholesterol are 8 (95% CI 6 to 16)
and 10 (6 to 25), respectively. Table 3 shows the marginal mean
values of systolic and diastolic blood pressure, total cholesterol
and body mass index in the two groups. After adjustment for
statistically significant confounders including age, gender,
deprivation score and current smoking status, and including
adjustment for baseline performance and cluster effects, blood
pressure and cholesterol were lower in the intervention group
(p(0.01, p = 0.01, respectively).

Heart failure
Of the 362 patients with presumed CHF, 34.8% (126/362) had a
previously confirmed diagnosis of left ventricular systolic
dysfunction at baseline: 34.7% (51/147) in the intervention
group and 34.9% (75/215) in the control group. In patients with
a confirmed diagnosis of left ventricular systolic dysfunction,
73/126 (58%) were already being prescribed ACE inhibitors at
baseline. While no statistically significant differences were
observed between groups, in both groups the proportion of
patients being treated with inhibitors of the renin-angiotensin-
aldosterone system and beta-blockers increased over the study
period (table 4).

Confirmation or exclusion of diagnosis of left
ventricular systolic dysfunction
Of those people with a presumed but previously unconfirmed
diagnosis of CHF, 36.5% (35/96) in the intervention group
underwent echocardiographic examination, compared to 10%
(14/140) in the control group (odds ratio (OR): 5.64, 95%
confidence interval (CI): 2.81 to 11.31, p,0.01) during the 12-
month follow-up period. Potential confounding covariates age
and gender were included in the mixed model. Left ventricular
systolic dysfunction was confirmed by echocardiography in 19/
96 (19.8%) and 7/140 (5.0%) people with presumed but
unconfirmed heart failure in the intervention and control
groups, respectively (adjusted OR: 4.69, 95% CI: 1.88 to 11.66,
p,0.01). In addition, 16.7% (16/96) in the intervention group
and 5.0% (7/140) in the control group had a diagnosis of left
ventricular systolic dysfunction excluded (adjusted OR: 3.80,
95% CI: 1.50 to 9.64, p,0.01). In patients with a past history of
myocardial infarction, 9.6% (14/146) in the intervention group
and 3.8% (6/156) in the control group had a new diagnosis of
left ventricular systolic dysfunction made by echocardiogrphy
during the follow-up year (adjusted OR: 2.65, 95% CI: 0.99 to
7.09, p = 0.05).

Quality-of-life measurements
Tables 5 and 6 show the overall adjusted average scores at
baseline and the estimated quality-of-life scores at follow-up by
treatment groups in patients with CHD and left ventricular
systolic dysfunction, respectively. In patients with CHD
(table 5), there were significant differences in SF-36 follow-
up scores for physical functioning, general health, vitality,
social functioning and mental health. Seattle Angina
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Questionnaire scores in intervention group patients with
angina were significantly better for intervention group patients
compared to controls for exertional capacity, and there were
also borderline differences for angina frequency and quality of
life. There were no significant differences in any of the SF-36
health status domains or the LVD-36 scores in patients with a
confirmed diagnosis of left ventricular systolic dysfunction

when comparing patients in the two study groups at follow-up
(table 6).

DISCUSSION
This study indicates that a nurse-led disease management
programme in primary care can lead to improvement in quality
of care, including secondary prevention, for patients with CHD

Figure 1 Flow of participants through the
trial. CHD, coronary heart disease; LVSD, left
ventricular systolic dysfunction.

Table 1 Baseline characteristics of patients included in ITT analysis

All patients Patients with CHD Patients with presumed diagnosis of CHF

Intervention group
(n = 505)

Control group
(n = 658)

Intervention
(n = 461)

Control
(n = 619)

Intervention
(n = 147)

Control
(n = 215)

Median (Q1, Q3) age
in years

70 (64, 77) 71 (63, 78) 70 (63, 76) 71 (63, 78) 72 (65, 79) 75 (67, 81)

Male gender 341 (68)* 384 (58)* 316 (69)* 370 (60)* 97 (66)* 119 (55)*
Mean multiple
deprivation score

39.04 (16.66) 39.81 (15.01) 38.74 (16.63) 39.67 (15.04) 39.16 (15.66) 41.25 (14.01)

Angina 435 (86) 588 (89) 435 (94) 588 (95) 100 (68)* 167 (78)*
Mean years since
diagnosis

7.00 (6.39) 6.68(5.97) 7.00 (6.39) 6.68 (5.97) 7.08 (6.97) 7.71 (6.69)

Past myocardial infarction 213 (42) 276 (42) 213 (46) 276 (45) 67 (46) 116 (54)
Mean years since
diagnosis

9.32 (7.55) 8.42 (7.00) 9.32 (7.55) 8.42 (7.00) 8.05 (8.02) 8.59 (7.00)

Presumed heart failure 147 (29) 215 (33) 103 (22)* 177 (29)* 147 (100) 215 (100)
Mean years since
diagnosis

3.37 (3.80)* 4.68 (3.54)* 3.44 (3.96)* 4.61 (3.41)* 3.37 (3.80)* 4.67 (3.53)*

Diabetes 84 (17) 151 (23) 76 (16) 140 (23) 30 (20) 60 (28)
Peripheral vascular
disease

38 (8) 46 (7) 35 (8) 40 (6) 18 (12) 25 (12)

Hypertension 258 (51) 361 (55) 237 (51) 333 (54) 84 (57) 144 (67)
Mean systolic BP 137.88 (18.37) 138.80 (19.86) 138.09 (18.23) 138.51 (19.69) 134.97 (18.62) 137.26 (18.27)
Mean diastolic BP 78.71 (9.92) 78.33(9.88) 78.86 (9.65) 78.30 (9.93) 76.80 (11.84) 77.66 (9.23)
Total cholesterol level 4.91 (0.98) 5.01 (1.05) 4.90 (0.99) 5.00 (1.05) 4.77 (0.86) 5.00 (0.98)
Recorded as smokers 55 (11)* 110 (17)* 51 (11)* 104 (17)* 17 (12)* 32 (15)*
SF-36 dimension scores
Physical functioning 49.86 (28.99) 46.91 (30.10) 51.04 (29.09) 47.69 (30.04) 38.18 (27.38) 35.53 (27.91)
Role physical 37.30 (42.49) 40.00 (44.71) 39.01 (42.89) 40.98 (44.90) 24.45 (36.70) 26.84 (40.39)
Bodily pain 59.34 (28.57) 55.91 (29.19) 59.66 (28.44) 55.78 (29.25) 53.62 (27.29) 50.41 (28.67)
General health mean
score

48.36 (23.60)* 45.02 (24.04)* 49.14 (23.76)* 45.34 (24.09)* 42.80 23.12) 39.81 (23.02)

Vitality mean score 46.02 (21.91) 43.82 (23.42) 46.91 (21.99) 44.18 (23.50) 39.52 (20.92) 37.36 (20.54)
Social functioning mean
score

68.01 (29.60) 65.62 (31.12) 68.42 (29.91) 66.11 (30.89) 60.19 (30.16) 58.47 (30.87)

Role emotional mean
score

53.71 (44.91) 53.10 (45.40) 54.70 (44.51) 54.13 (45.47) 42.35 (45.25) 45.77 (45.54)

Mental health mean
score

70.75 (20.18)* 67.31 (20.86)* 70.82 (20.48)* 67.65 (20.77)* 70.85 (17.68) 66.39 (18.44)

Number (%) or mean (SD) except where otherwise indicated.
*p,0.05 Bootstrapped p values for quality-of-life measures.
Q1, first quartile; Q3, third quartile.
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and CHF. The intervention also led to improvements in referral
for echocardiography, resulting in more complete clarification
of the presence or absence of left ventricular systolic dysfunc-
tion in patients with presumed CHF.

Strengths and limitations of the study
The limitations and difficulties of conducting this type of
pragmatic, interventional trial in primary care are well
recognised.6 30 It is a limitation of this study that we recruited

Table 2 Number of patients with CHD with appropriate assessment and treatment with
specified drugs for secondary prevention at baseline and after 1 year of follow-up

Number of
observations

Number (%) Estimated intra-
cluster correlation
coefficients* (SE) OR (95% CI)* p ValueIntervention Control

Risk factors
BP measured

Baseline 1012 363 (81.8) 460 (81.0)
Follow-up 1058 446 (99.1) 514 (84.5) 0.1259 (0.0476) 22.61

(6.47 to 70.13)
,0.0001

Cholesterol measured
Baseline 892 228 (51.8) 350 (77.4)
Follow-up 1059 333 (74.0) 403 (66.2) 0.1271 (0.0487) 1.21

(0.71 to 2.08)
0.4813

Smoking status
recorded

Baseline 1045 168 (38.0) 197 (32.7)
Follow-up 1059 421 (93.6) 273 (44.8) 0.0773 (0.0333) 33.96

(14.49 to 79.62)
,0.0001

BMI measured or
weight checked

Baseline 1059 189 (42.2) 220 (36.0)
Follow-up 1059 396 (88.2) 281 (46.1) 0.0125 (0.0412) 10.14

(4.99 to 20.55)
,0.0001

Risk factor management
BP,140/85 mm Hg

Baseline 1004 184 (43.1) 246 (42.6)
Follow-up 962 250 (56.1) 223 (43.2) 0.0002 (0.0034) 1.61

(1.22 to 2.13)
0.0113

Cholesterol,5 mmol/l
Baseline 785 202 (60.5) 255 (56.5)
Follow-up 735 249 (74.3) 254 (63.5) 0.1115 (0.0214) 1.58

(1.05 to 2.37)
0.0314

Prescribing of secondary prevention medicines
Lipid-lowering
medication

Baseline 1080 230 (49.9) 280 (45.2)
Follow-up 1080 275 (59.6) 322 (52.0) 0.0051 (0.0079) 1.99

(1.06 to 3.74)
0.0281

Aspirin
Baseline 1080 300 (65.1) 388 (62.7)
Follow-up 1080 314 (68.1) 411 (66.4) 0.0021 (0.0165) 1.08

(0.84 to 1.40)
0.5502

Beta-blocker�
Baseline 586 110 (44.2) 122 (36.2)
Follow-up 586 125 (50.2) 141 (41.8) 0.0001 (0.0024) 1.43

(1.19 to 1.99)
0.0354

ACE inhibitor�
Baseline 489 84 (39.4) 117 (42.4)
Follow-up 489 103 (48.4) 140 (50.7) 0.0179 (0.0194) 0.97

(0.68 to 1.43)
0.9301

Values are numbers (percentages) unless stated otherwise.
BMI, body mass index; BP, blood pressure.
*Values adjusted for baseline, age, gender and practice. �Patients with past history of myocardial infarction only.

Table 3 Differences between cardiovascular risk factors at 12 month follow-up in intervention
and control group patients with CHD at 12 month follow-up

Outcome measure
Number of
observations

Intervention
(n = 461)

Control
(n = 691)

Mean difference*
(95% CI) p Value

Systolic BP (mm Hg) 962 134.72 (0.86) 139.30 (0.80) 4.58 (2.28 to 6.88) 0.0015
Diastolic BP (mm Hg) 962 75.18 (0.46) 78.71 (0.43) 3.53 (2.29 to 4.78) 0.0003
Total cholesterol
(mmol/l)

735 4.53 (0.05) 4.71(0.43) 0.18 (0.05 to 0.30) 0.0123

BMI (kg/m2) 392 29.30 (0.21) 29.53 (0.22) 0.25 (20.35 to 0.86) 0.1491

Values are adjusted means (SE).
BMI, body mass index; BP, blood pressure.
*Adjusted for baseline, age, gender, smoking status and cluster effect.
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practices from one locality. While only 43% of eligible patients
participated in the study, this is not particularly low for such
trials conducted in primary care.31 The recruitment rate was
higher for the control group than for the intervention group
and for ethical reasons we were unable to compare the
characteristics of patients who took part in the study and
those who did not. As appointments with the specialist nurse
were offered only to patients in the intervention group, it was
not possible to blind those invited to participate in terms of the
group to which their practice had been allocated. It is therefore
possible that the different recruitment procedures for the two
groups led to differences in motivation. However, intervention
and control group patients who agreed to participate appeared
reasonably well matched overall in terms of data collected at
baseline. As data collectors were required to extract data
relating to intervention group patients’ appointments with the
specialist nurse, it was also not possible for those collecting data
to be blinded to practice group allocation. Although the
components of a successful intervention seem to be regular
contact with patients, education and optimisation of treat-
ment,32 33 it is difficult to determine from this trial which facet
or facets of a complex, multifactorial intervention led to
improvements in care.

The study has a number of strengths. First, and importantly,
it has widespread generalisability as the sample size was large
and the intervention pragmatically designed for a primary care
setting. Second, our study was well placed to assess the true
impact of the intervention due to the inclusion of a control
group. The trial was clustered by practice to reduce the risk of
contamination. Finally, there were few exclusion criteria and
we used validated generic and disease-specific self-adminis-
tered quality-of-life questionnaires. The baseline characteristics
of the cohorts were reasonably well balanced and we controlled
for differences in our analysis. Of those patients consenting to
participate, very few withdrew from the study.

Comparison with literature
A review of trials of nurse-led secondary prevention clinics34

identified four relevant randomised trials, of which three were
conducted in primary care in the UK. This review highlighted
differences in the findings from these trials in terms of impact
on factors such as lifestyle, drug treatment, blood pressure and
lipid control, and quality of life. However, the overall conclusion

was that these clinics have potential for improving both medical
and lifestyle aspects of secondary prevention with a resulting
impact on quality of life and mortality. In one of the trials included
in the review, Moher et al.6 used a composite outcome measure of
assessment of three risk factors, whereas our trial showed
absolute improvements specifically in blood pressure control and
lipid management, with a relatively low NNT to achieve either of
these hard outcomes. The SHIP trial, not included in the review,
assessed secondary prevention care of patients with newly
diagnosed CHD, but failed to show any improvements in health
outcomes.35 However, in this trial the specialist nurses did not
provide clinical care but coordinated care between primary and
secondary care after hospital discharge.

A recent, large, disease management programme for patients
with confirmed CHF showed significant survival benefits in
patients with symptomatic systolic CHF.36 In our study, benefits
were demonstrated in terms of patients in the intervention
group being more likely than controls to have a diagnosis of left
ventricular systolic dysfunction confirmed or excluded. With
regard to the management of patients with confirmed diagnosis
of left ventricular systolic dysfunction, the intervention in our
trial was less effective than we had anticipated. This may be in
part due to the relatively high provision of appropriate

Table 4 Number of patients with confirmed left ventricular
systolic dysfunction prescribed appropriate therapy

Number of
observations

Number (%)

OR
(95% CI) p Value

Intervention
(n = 51)

Control
(n = 75)

ACE inhibitor
Baseline 126 33 (64.7) 40 (53.3) 0.41

(0.21 to
1.37)

0.1531
Follow-up 126 33 (64.7) 51 (68.0)

ACE or ARB*
Baseline 126 39 (76.5) 50 (66.7) 0.57

(0.14 to
2.32)

0.4312
Follow-up 126 43 (84.3) 62 (82.7)

Beta-blocker
Baseline 126 14 (27.5) 24 (32.0) 1.72

(0.25 to
11.82)

0.5802
Follow-up 126 20 (39.2) 28 (37.3)

Carvedilol or bisoprolol
Baseline 126 9 (17.6) 14 (18.7) 2.75

(0.63 to
11.86)

0.1721
Follow-up 126 17 (33.3) 18 (24.0)

Values are number (percentage).
*Angiotensin receptor blocker.

Table 5 Quality-of-life scores after 12 month follow-up for
patients with CHD

Adjusted mean score*

p Value`Intervention Control

SF-36 Domain
Physical functioning 50.79 45.46 0.0220
Role physical 40.16 36.13 0.1889
Bodily pain 58.60 55.59 0.3941
General health 49.22 46.66 0.0141
Vitality 48.54 43.01 0.0001
Social functioning 70.27 62.51 0.0002
Role emotional 56.75 51.11 0.2341
Mental health 71.63 67.14 0.0012
Seattle Angina Questionnaire�
Exertional capacity 49.38 44.13 0.0014
Angina stability 60.66 58.29 0.2513
Angina frequency 76.97 74.10 0.0452
Treatment satisfaction 87.24 84.79 0.3705
Quality of life 66.38 62.43 0.0571

Higher scores indicate better quality of life for both questionnaires.
*Adjusted for cluster effect and baseline scores, and where appropriate for
age and gender. �Angina patients only. `p Values based on robust
estimates of standard errors.

Table 6 Quality-of-life scores after 12 month follow-up for
patients with confirmed diagnosis of left ventricular systolic
dysfunction

Adjusted mean score*

p Value�Intervention Control

SF-36 Domain
Physical functioning 39.32 36.95 0.6221
Role physical 20.01 20.81 0.9973
Bodily pain 54.81 55.13 0.9061
General health 45.04 40.12 0.3937
Vitality 40.52 40.08 0.9144
Social functioning 56.93 58.77 0.7282
Role emotional 35.97 39.46 0.6721
Mental health 66.23 64.74 0.7740
LVD-36 Score 48.19 50.63 0.6683

Higher SF-36 and lower LVD-36 scores indicate better quality of life.
*Adjusted for cluster effect and baseline scores, and where appropriate for
age and gender. �p Values based on robust estimates of standard errors.
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secondary prevention therapies at baseline, compared to reports
in recent studies. In our study sample, over two-thirds of
patients with left ventricular systolic dysfunction were being
treated with an ACE inhibitor at recruitment, compared to
previously reported rates of 40%37 and 55%.38 With regard to
quality-of-life measures, our study showed beneficial effects in
patients with CHD but no change for those with CHF. Some
previous studies of disease management programmes in CHF
have also failed to show any impact on quality-of-life
measures,39 40 while other studies have shown equivocal results
in this context.41 42

Interpretation of findings
A disease management programme can lead to improvements
in the care of patients with CHD and CHF in primary care.
These improvements could lead to an increase in meeting
targets set by the Quality and Outcomes Framework, which was
introduced in 2004 to determine payments to UK general
practices based on quality of care and which currently includes
evidence-based process and outcome indicators relating to the
management of patients with CHD and heart failure. Our trial
was pragmatic and could easily be widely implemented in the
primary care setting. Disease management programmes are
likely to be most beneficial in those settings where usual care is
suboptimal43 and for many of the outcomes we assessed,
existing management was better than previously reported. This
suggests that we had underestimated the secular trends in
prescribing of secondary prevention drugs and prescriptions of
CHF medication, with a likely reduction in the overall effect of
the intervention. Nevertheless, quality of care in the manage-
ment of patients with CHF includes accurate diagnosis of the
type of CHF. Our trial found that a disease management
programme significantly improved the proportion of patients
previously labelled as having CHF who had confirmation or
exclusion of a diagnosis of left ventricular systolic dysfunction.
Larger trials are required to assess the effect of specialist nurses
in primary care on the management of patients with left
ventricular systolic dysfunction.
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Severe coronary luminal narrowing ascribed to aortic intramural haematoma after valve surgery

A
63-year-old man underwent an aor-
tic valve replacement (Carbomedics
Top Hat No 23) for a severe aortic

stenosis. A tricuspid annuloplasty and
closure of an ostium secundum atrial
septal defect were also performed. The
preoperative electrocardiogram showed a
left bundle branch block. There were no
significant alterations in the coronary

angiogram. A dominant right coronary
artery was seen. While the patient was
coming off the pump he presented severe
haemodynamic instability and diffuse ST
segment alterations (panel A). Trans-
oesophageal echocardiography showed
severe right ventricular dysfunction.
Systolic blood pressure with inotropic
drugs was 65 mm Hg. The angiogram

showed luminal narrowing of the ostium
of the right coronary artery (arrow) with
aortic wall deformation (panel B) and a
double-border spot (panel C) on the
aortic wall. These abnormalities were
ascribed to the indentation caused by a
periprosthetic intramural haematoma. No
‘‘flap’’ was detected in the aortography.
To widen the coronary lumen and to
avoid progression of the haematoma,
which might lead to potential occlusion
of the ostium, a non-drug-eluting stent
with a diameter of 4.0 mm and length of
15 mm was implanted. The blood pres-
sure and electrocardiographic changes
improved (panel D) after stent implanta-
tion and the patient was successfully
extubated 8 hours later.
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