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Absolute risk assessment for guiding cardiovascular
risk management in a chest pain clinic

) Andrew Black™?
Thomas H Marwick®

~

The known: Patients without coronary ischaemia attending
chest pain clinics have a substantial burden of modifiable
cardiovascular risk factors that is rarely explicitly discussed during
the consultation. Absolute risk scores may be useful for educating
patients and encouraging engagement with strategies for
improving cardiovascular health.

The new: The addition of an absolute cardiovascular risk-based,
pro-active risk factor management strategy to usual care resulted
in significantly improved 5-year risk scores at follow-up (at least 12
months after baseline assessment).

The implications: Using absolute risk scores to promote
engagement with preventive measures could play an important

Krole in improving the cardiovascular risk profiles of patients.

)

pain clinic (RACPC) in 2014. It was expected’ and later

confirmed” that cardiac pathology would be identified in
only about 10% of patients attending the clinic. Nevertheless,
many people with chest pain are referred to the RACPC because
of significant modifiable risk factors for future adverse cardio-
vascular events.” One of the aims of the clinic was therefore to
opportunistically treat underlying risk, even when active cardio-
vascular disease was excluded by clinical assessment.

The Royal Hobart Hospital established a rapid access chest

Guidelines for preventing cardiovascular disease recommend
various risk factor tools for estimating the risk and guiding
the personalised primary prevention strategy for individ-
ual patients.3'6 In Australia, the absolute risk calculator of the
Australian National Vascular Disease Prevention Alliance
(NVDPA) is recommended (www.cvdcheck.org.au); it is based
on the Framingham risk equa’cion,7’8 derived from a cohort with
an upper age limit of 74 years.” This calculator cannot be used for
patients with established cardiovascular disease, nor for those
in groups with clinically determined high risk of cardiovascu-
lar disease, including people over 60 years of age with diabetes,
and people with moderate to severe chronic kidney disease, sys-
tolic blood pressure > 180 mmHg or diastolic blood pressure
> 110 mmHg, total serum cholesterol > 7.5 mmol/L, or a family
history of hypercholesterolaemia.” The NVDPA recommends
tailoring risk factor management to the patient’s absolute cardio-
vascular risk. Lifestyle advice is recommended at all risk levels,
with pharmacotherapy reserved for people at high risk (5-year
risk greater than 15%) and for those at intermediate risk (10-15%)
who do not achieve risk factor reduction targets through lifestyle
modification.

The absolute risk-based approach recognises the synergism of
risk factors”'*!! and the greater overall benefit of directing preven-
tive measures to patients at greater risk.'” Risk score calculation
is designed to assist clinical decision making, but communicat-
ing risk scores to patients may also help improve risk perception
and promote engagement with strategies for reducing risk."” Few
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Abstract

Objectives: To assess the efficacy of a pro-active, absolute
cardiovascular risk-guided approach to opportunistically modifying
cardiovascular risk factors in patients without coronary ischaemia
attending a chest pain clinic.

Design: Prospective, randomised, open label, blinded endpoint
study.

Setting: The rapid access chest pain clinic of Royal Hobart Hospital,
a tertiary hospital.

Participants: Patients who presented to the chest pain clinic
between 1)uly 2014 and 31 December 2017 who had intermediate
to high absolute cardiovascular risk scores (5-year risk = 8%).
Patients with known cardiac disease or from groups with clinically
determined high risk of cardiovascular disease were excluded.

Main outcome measures: The primary endpoint was change in
5-year absolute risk score (Australian absolute risk calculator) at
follow-up (at least 12 months after baseline assessment). Secondary
endpoints were changes in lipid profile, blood pressure, smoking
status, and body mass index, and major adverse cardiovascular
events.

Results: The mean change in risk at follow-up was +0.4 percentage
points (95% Cl, -0.8 to 1.5 percentage points) for the 98 control
group patients and -2.4 percentage points (95% Cl, -1.5to -3.4
percentage points) for the 91intervention group patients; the
between-group difference in change was 2.7 percentage points
(95% ClI, 1.2-4.1 percentage points). Mean changes in lipid profile,
systolic blood pressure, and smoking status were larger for the
intervention group, but not statistically different from those for the
control group.

Conclusions: An absolute cardiovascular risk-guided, pro-active
risk factor management strategy employed opportunistically

in a chest pain clinic significantly improved 5-year absolute
cardiovascular risk scores.

Trial registration: Australia New Zealand Clinical Trial Registry,
@CTRN12617000615381 (retrospective).

studies have evaluated the benefit of incorporating the absolute
risk approach into clinical practice for these purposes," prompt-
ing calls to develop and test novel strategies for integrating dis-
cussions of absolute cardiovascular risk into patient-physician
consultations.”

We sought to determine whether using the Australian absolute
risk calculator to engage patients in pro-active risk factor man-
agement reduced risk to a greater degree than usual care. We
assessed patients in whom active cardiac pathology had been ex-
cluded after they had presented for assessment at our chest pain
clinic, essentially a primary prevention population.

Methods

We undertook a prospective, randomised, open label, blinded
endpoint study in the Royal Hobart Hospital RACPC to
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compare the benefits of an absolute risk-guided pro-active risk
factor management strategy with those of best practice usual
care. The trial was retrospectively registered with the Australia
New Zealand Clinical Trial Registry (ACTRN12617000615381;
28 July 2017).

Participants

Patients who presented to the RACPC between 1 July 2014 and
31 December 2017 were screened by assessing their cardio-
vascular risk factors and estimating their 5-year risk with the
Australian absolute risk calculator (www.cvdcheck.org.au).
Inclusion criteria were age 35-74 years and estimated 5-year
cardiovascular risk of at least 8% (to maximise the recruitment
of patients for whom a reduction in cardiovascular risk would
be clinically significant); exclusion criteria were known car-
diac disease and pregnancy. Patients from groups with clini-
cally determined high risk of cardiovascular disease’ were
also excluded, as they should be routinely receiving aggressive
management. The intervention commenced with the initial re-
view of patients, before they were investigated for ischaemia;
enrolled participants were later excluded if the baseline clini-
cal assessment identified cardiac causes for their symptoms, as
these patients were deemed candidates for secondary, rather
than primary, prevention.

Protocol

Participants were randomised 1:1 (using computer-supported
block randomisation) to best practice chest pain clinic as-
sessment (usual care) or usual care together with an absolute
risk-guided cardiovascular risk factor management strategy
(intervention).

The chest pain of patients allocated to usual care was assessed
by a consultant physician, cardiologist, or advanced trainee.
Absolute risk scores were not discussed. Individual risk factors
were discussed at the discretion of the treating clinician, consis-
tent with standard practice in a general cardiology outpatient
clinic (eg, recommending smoking cessation, or suggesting gen-
eral practitioner follow-up if blood pressure or lipid levels were
significantly elevated).

In addition to chest pain assessment, patients allocated to the
intervention group were counselled by the treating doctor
about their 5-year cardiovascular risk score. Individual risk
factors were discussed in this context, and a strategy devel-
oped to reduce the risk score, with recommendations guided
by primary prevention guidelines.” If pharmacotherapy was
indicated, it was prescribed in the clinic. Smokers were offered
referral to a public smoking cessation service. The patients
were provided with lifestyle advice by a registered nurse with
cardiac rehabilitation experience. Participants were strongly
encouraged to discuss risk management strategies with their
general practitioners.

Follow-up data collection

Research nurses, blinded to participant allocation, undertook
patient reviews 12 months after the completion of randomi-
sation for the study; that is, at least 12 months after baseline
assessment. If participants were unable to attend the clinic for
follow-up, outcomes were determined on the basis of cardio-
vascular risk factor assessments in primary care. Adverse clin-
ical events were determined by a review of the participants’
digital medical record by clinic staff at the time of risk factor
profile follow-up.

Outcomes

The primary outcome was change in 5-year absolute cardio-
vascular risk score at follow-up. Secondary outcomes were
changes in lipid profile (total, low-density lipoprotein [LDL]
and high-density lipoprotein [HDL] cholesterol), blood pres-
sure, smoking status, body mass index (BMI), and major ad-
verse cardiovascular events (composite of cardiovascular
death, myocardial infarction, and stroke). Quality of life was
evaluated as a health state utility value at baseline and follow-
up with the SF-36 questionnaire and the SF-6D multi-attribute
utility instrument Australian value set.'® The smallest clini-
cally important difference for the SF-6D was deemed to be
0.04 utility points, as defined in the literature.”” Physical ac-
tivity was evaluated with the International Physical Activity
Questionnaire (IPAQ).'

Statistical analysis

Data were analysed in R 3.6.3 (R Foundation for Statistical
Computing). Based on pilot data for an initial sample of 30 pa-
tients attending the RACPC, the expected mean absolute cardio-
vascular risk was 13% (standard deviation [SD], 4%). To detect
a difference in absolute cardiovascular risk between control
and intervention groups of 2 percentage points — a systematic
review'” found an absolute difference of between 0.2 and 2.0
percentage points, and our methodology more closely reflected
strategies that achieved greater risk reductions — we calculated
that a sample size of 126 participants (63 per group) was required
(@ = 0.05; B = 0.2). As this was the first study of its kind in a chest
pain clinic, however, it was difficult to confidently predict the
effect size; further, we expected that about 15% of participants
would be excluded by cardiac diagnoses at baseline assessment,
and that 10% would be lost to follow-up. We therefore aimed to
recruit at least 200 participants.

Data are summarised as means with SDs or medians with inter-
quartile ranges (IQRs). Data for categorical variables are sum-
marised as numbers and proportions. Inter-group differences
in continuous baseline variables were assessed in two-sample
t tests or Wilcoxon rank-sum tests; intra-group differences be-
tween baseline and follow-up were assessed in paired f tests, and
inter-group differences in outcomes in baseline-adjusted analy-
sis of covariance for continuous variables. The normality of dis-
tribution of model residuals was assessed in quantile-quantile
plots. Smoking cessation at follow-up was assessed as relative
risk, and the inter-group difference evaluated by log binomial
regression, adjusted for baseline smoking status. P < 0.05 was
deemed statistically significant (P < 0.006 for secondary end-
points after Bonferroni adjustment), and 95% confidence inter-
vals (CIs) are presented for model results.

Ethics approval

The study was approved by the University of Tasmania Human
Research Ethics Committee (reference, H0014029). All partici-
pants provided written informed consent.

Results

During 1 July 2014 — 31 December 2017, 2120 patients were re-
viewed in the Royal Hobart Hospital RACPG; of 318 appropriate
for inclusion, 220 patients (69%) consented to participate in our
study. During clinical assessment and investigation, 28 patients
(13%) were found to have cardiac causes for their chest pain and |
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follow-up evaluation of risk factors were also excluded; the study
sample therefore included 189 patients (Box 1). Participants were
followed for a mean of 37.4 months (SD, 12.3 months). The base-
line socio-demographic and clinical characteristics of the two
groups were similar (Box 2). Mean baseline absolute cardiovas-
cular risk was lower for the 98 patients who declined participa-
tion than for the 220 who consented (11.7%; SD, 4.0% v 13.0%; SD,
4.2%). Risk scores for the 189 included patients (13.0%; SD, 4.3%)
and the 28 excluded by a cardiac diagnosis at baseline assess-
ment (12.9%; SD, 3.2%) were similar.

Change in absolute cardiovascular risk

The mean change in risk was +0.4 percentage points (95% CI, -0.8
to 1.5 percentage points) for the control group and —2.4 percent-
age points (95% CI, —1.5 to —3.4 percentage points) for the inter-
vention group (Box 3); the between-group difference in change
was 2.7 percentage points (95% CI, 1.3-4.1 percentage points).

The absolute cardiovascular risk value at follow-up for one pa-
tient in the control group was identified as a significant outlier.
Their estimated minimal absolute cardiovascular risk at base-
line was 14% (total cholesterol, 3.6 mmol/L; HDL cholesterol,
0.8 mmol/L; systolic blood pressure, 147 mmHg), and they were
taking a statin and three anti-hypertensive agents. The patient
subsequently disengaged from medical treatment and ceased
all medications. At 21-month follow up, his estimated absolute
cardiovascular risk was 42% (total cholesterol, 7.2 mmol/L; HDL
cholesterol, 0.7 mmol/L; systolic blood pressure, 205 mmHg). In

a sensitivity analysis excluding this patient, the between-group
difference in primary endpoint was similar to that in the main
analysis (intervention v control, 2.4 percentage points; 95% CI,
-1.1 to —3.6 percentage points).

Changes in modifiable risk factors

Statistically significant improvements in smoking status, total
cholesterol, LDL cholesterol, and systolic blood pressure were
measured in both groups (Box 4). The changes in the control
and intervention groups did not differ statistically significantly
(Box 5).

Clinical events

Three patients (one in the control group, two in the interven-
tion group) had myocardial infarctions by the time of follow-up;
there were no strokes or cardiac deaths. The three patients who
withdrew from the study experienced no major adverse cardio-
vascular events.

Guideline-based therapies

The increase in use of guideline-based therapies was similar in
the two groups. The use of lipid-lowering therapy increased by
6 percentage points in the control group and by 5 percentage
points in the intervention group. The use of anti-hypertensive
therapy increased by 4 percentage points in the control group
and by 7 percentage points in the intervention group (Box 6).

1 Selection of study participants
Assessed for eligibility: 2120
Excluded: 1900
« Did not meet inclusion criteria: 1786
iz » absolute cardiovascular risk < 8%: 1170
qé » known coronary disease: 16
° » lipid profile unavailable: 135
S = under 35 years of age: 97
> = over 74 years of age: 178
= over 60, with diabetes: 116
» total cholesterol = 7.5 mmol/L: 60
= systolic blood pressure 2z 180 mmHg: 14
« Urgent angiography for unstable ischaemic symptoms: 11
» Research staff unavailable for randomisation: 5
« Declined to participate: 98
Y
Included in study: 220
[
: ¢ ¢
= Allocated to intervention: 110 Allocated to usual care: 110
§ * Received intervention: 100 » Received allocated intervention: 92
3 « Excluded after cardiac diagnosis at baseline: 10 « Excluded after cardiac diagnosis at baseline: 18
N
o
8 ! ¥
= g
7 ! Lost to follow-up Lost to follow-up
- E (withdrew for personal reasons): 2 (withdrew for personal reasons): 1
G =
< 2
5 v v
<
= (2}
g Included in analysis: 98 Included in analysis: 91
©
=
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2 Baseline demographic and clinical characteristics of the study
participants
Intervention
Control group group
Number of participants 91 98
Follow-up (months), mean (SD) 37.8(13.0) 372 (1.8)
Age (years), mean (SD) 59.0 (8.1) 59.5(7.9)
Sex (men) 71(78%) 66 (67%)
Treated hypertension 34 (37%) 47 (48%)
Diabetes mellitus 12 (13%) 17 (17%)
Current smoking 48 (53%) 49 (50%)
Treated dyslipidaemia 21(23%) 35 (36%)
Family history 25 (28%) 27 (28%)
SD = standard deviation.

was clinically meaningful for both groups, and the between-
group difference favoured the intervention group (intervention,
0.16 utility points; control, 0.10 utility points; difference, 0.06 util-
ity points).

The IPAQ was completed by 181 patients at baseline (96%; 93 in-
tervention, 88 control), and 105 patients at follow-up (56%; 56 in-
tervention, 49 control). Self-reported physical activity increased
to a similar extent in the control (increase, 751 metabolic equiva-
lents of task [MET] min/week; SD, 3222 MET min/week) and in-
tervention groups (increase, 706 MET min/week; SD, 4563 MET
min/week).

Discussion

Our principal finding was that an absolute cardiovascular risk-
based discussion with patients attending a chest pain clinic
and implementation of an individualised risk factor manage-
ment strategy significantly improved 5-year cardiovascular risk
scores over a period of at least 12 months.

Both patients and doctors estimate cardiovascular

and follow-up assessments, by study arm

A. Control group
20 q

Number of participants

-20 -10 [0] 10 20
Change in absolute cardiovascular risk (percentage points)

B. Intervention group
201

Number of participants

3 Changes in individual absolute cardiovascular risk scores between baseline

risk imprecisely,” particularly patients with high
risk."” Optimistic bias may be a significant barrier
to successful strategies for averting cardiovascular
events. Improving patients’” appreciation of cardio-
vascular risk may facilitate adoption of preventive
actions and activities.”

We sought to determine the effect of discussing
absolute cardiovascular risk scores and developing
corresponding strategies with patients attending
our chest pain clinic. Our study was not powered
to detect the influence of the intervention on indi-
vidual modifiable risk factors, but the significant
reduction in overall risk scores was accompanied
by changes in several risk factors. The effect size
was similar to that reported for other interventions
designed to improve patients” understanding of
cardiovascular risk, but only in people who were
offered education and counselling as well as notifi-
cation of their risk scores."”

30

Previous studies had found that prescribing of
guideline-based therapies increased when absolute
risk scores were documented during consultations.”
We found that the proportions of patients taking
lipid-lowering or anti-hypertensive medications
increased between baseline and follow-up, but the
magnitude of the changes was similar for the inter-
vention and control groups. This is possibly because
we excluded patients from groups with clinically de-
termined high cardiovascular risk, as absolute risk
calculations, and therefore NVDPA-recommended
pathways, are not appropriate for these patients. The

o~ 0T 71
-20

TTH 1| [l ETTTY
-10 0 0

T
20
Change in absolute cardiovascular risk (percentage points)

0 mean 5-year risk scores for included patients at base-

line corresponded to intermediate cardiovascular

Quality of life and physical activity

The SF-36 questionnaire was completed by and SF-6D health
state utility values generated for 181 patients at baseline (96%;
93 intervention, 88 control patients) and for 125 patients at fol-
low-up (61%; 63 intervention, 62 control patients). The median
change in health state utilities (improvement in quality of life)

risk, for which a lifestyle modification strategy is ini-
tially appropriate, with pharmacotherapy reserved
for patients who do not achieve clinical risk factor targets.” The
greater reduction in mean risk score for the intervention group,
without significantly larger changes in pharmacotherapy than
the control group, suggests that intervention patients were more
likely to adopt recommended lifestyle changes. The significantly
greater improvement in quality of life further suggests positive
lifestyle changes.
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12 months), by treatment group

4 Change in absolute cardiovascular risk and modifiable risk factors between baseline assessment and follow-up (minimum,

Control Intervention
Baseline Follow-up P Baseline Follow-up P

Primary endpoint

5-year absolute risk (%), mean (SD) 12.8 (4.3) 131(6.3) 0.52 131 (4.4) 10.7 (5.0) <0.001
Secondary endpoints

Total cholesterol (mmol/L), mean (SD) 5.5(0.9) 52(11) 0.008 5.5(11) 50(1.2) <0.001

LDL-C (mmol/L), mean (SD) 3.4(1.0) 31(1.0) 0.001 3.4(1.0) 2.8(11) <0.001

HDL-C (mmol/L), mean (SD) 12(0.3) 12(0.3) 0.61 12(0.3) 1.2 (0.4) 0.10

Systolic blood pressure (mmHg), mean (SD) 1401 (13.9) 136.0 (15.9) 0.04 142.8 (14.5) 134.6 (14.7) <0.001

Body mass index (kg/m?), mean (SD) 29.6 (5.6) 29.6 (5.8) 0.64 317 (5.6) 311(5.7) 0.34

Current smoker 48 (53%) 41 (45%) <0.001 49 (50%) 33 (34%) <0.001

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; SD = standard deviation. 4

5 Adjusted between-group difference in changes in absolute
cardiovascular risk and modifiable risk factors between
baseline assessment and follow-up (minimum, 12 months),
intervention v control

Between-group difference
(percentage points)
(95% CI) *

Primary endpoint

5-year absolute risk 2.70 (1.32 t0 4.09)
Secondary endpoints

Total cholesterol (mmol/L) 0.27 (-0.02 to 0.56)
LDL-C (mmol/L) 0.28 (0.02 to 0.54)
HDL-C (mmol/L) -0.03(-0.09 to 0.02)
Systolic blood pressure (mmHg) 2.28 (-1.92 to 6.49)
Body mass index (kg/m?) 0.39 (-0.65 to 1.43)
Rate ratio (95% CI)’

1.96 (0.93-4.15)

Cl = confidence interval; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-
density lipoprotein cholesterol. * Baseline-adjusted analysis of variance. T Log binomial
regression, adjusted for baseline smoking. @

Smoker status

The reduction in mean risk score for the intervention group
was associated with improvements in modifiable cardiovascu-
lar event risk factors. The magnitude of risk reduction would be
clinically important if applied to a larger group of adults with
moderate to high cardiovascular risk.”” Improvements in cardio-
vascular risk factors have been associated with subsequently re-
duced prevalence of cardiovascular disease and more favourable

measures of cardiovascular structure and function.”! It should
be noted, however, that a clear association between positive
changes in risk score and subsequent adverse clinical events has
not been established.?>?

The number of adverse clinical events in our study was low,
reflecting the duration of follow-up and a study group that ex-
cluded people with active cardiovascular disease.

Limitations

This study was conducted in a chest pain clinic; the outcomes
may not be applicable outside this setting. A substantial number
of patients declined participation, and we may have selected par-
ticipants more receptive to risk factor modification. Intervention
group patients were provided with some cardiovascular risk
counselling by a registered nurse with cardiac rehabilitation ex-
perience, and the benefit of the intervention may be reduced if
provided by physicians alone; however, in many settings it may
be possible to provide combined nurse and physician counsel-
ling. We endeavoured to reduce observation bias by including
a randomly allocated control group. The study was necessarily
open label, but investigator bias was reduced by blinded end-
point assessment.

Conclusion

An absolute cardiovascular risk-guided, individualised, pro-
active risk factor management strategy applied opportunisti-
cally in a chest pain clinic significantly improved 5-year absolute
cardiovascular risk scores. Our study provides further evidence
that informing patients of their risk scores, and educating them
about preventive measures, can significantly improve their car-
diovascular risk profiles.

6 Pharmacotherapy for participants at baseline and follow-up, by study group

Control Intervention
Therapy Baseline Follow-up Baseline Follow-up
Lipid-lowering therapy 21/91(23%) 26/91(29%) 35/98 (36%) 40/98 (41%)
Anti-hypertensive therapy 34/91 (37%) 37/91 (41%) 47/98 (48%) 54/98 (55%)
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