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The known: Inadequate evidence-based risk assessment and
prescribing of indicated medications in primary health care are
major barriers to preventing cardiovascular disease (CVD) in people
at high risk. Health information technology could both improve
care for people at high risk of CVD and reduce its cost.

The new: The estimated costs of averting one CVD event over
five years were $7406 for primary prevention (no prior CVD
events) and $17 988 for secondary prevention (patients with
established CVD).

The implications: Robust cost-effectiveness analyses can
guide primary health networks when considering adopting
\ technology-enabled quality improvement programs. y

reform in Australia.! In July 2015, Medicare Locals were

replaced by 31 primary health networks (PHNSs) with the
aim of improving population health. From 201617, PHNs have
played a major service commissioning role, working with health
service providers and others to eliminate gaps in health care
delivery.”

I I igh quality health systems are a major focus for health care

In 2015-16, the level of health care expenditure related to cardio-
vascular disease (CVD) was the second highest for any disease
group in Australia.” It has been estimated that about one-fifth of
Australians aged 45-74 years (1.4 million people) are at high risk
of a CVD event within five years. A large proportion of these
events could be prevented by interventions that include assess-
ment of absolute CVD risk.”

A major barrier to reducing CVD rates is the lack of evidence-
based risk assessment and prescribing of recommended
medications for people at high risk.”” Clinical guidelines rec-
ommend assessing and managing a combination of risk fac-
tors (an absolute risk approach) rather than treating individual
factors.”’

Interventions that assist practitioners with clinical decision-
making and communicating with patients about CVD risk are
needed. HealthTracker, a computer-based decision support tool
for improving CVD risk management at the practitioner, patient,
and organisational levels, was evaluated in Australian primary
health care by the TORPEDO (Treatment of Cardiovascular
Risk using Electronic Decision Support) study, a randomised
controlled trial including 38 725 people at 40 general practices
in New South Wales (mostly metropolitan) and 20 Aboriginal
Community Controlled Health Services in metropolitan and
regional NSW and Queensland."” CVD risk factor screening
improved by 25% at intervention sites; prescribing rates for
people at high risk of CVD not previously prescribed guideline-
recommended medicines improved by 33%, but this change was
not statistically significant."
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Abstract

Objective: To assess the cost-effectiveness of a computer-
guided quality improvement intervention for primary health care
management of cardiovascular disease (CVD) in people at high risk.

Design: Modelled cost-effectiveness analysis of the HealthTracker
intervention and usual care for people with high CVD risk, based
on TORPEDO trial data on prescribing patterns, changes in
intermediate risk factors (low-density lipoprotein cholesterol,
systolic blood pressure), and Framingham risk scores.

Participants: Hypothetical population of people with high CvVD
risk attending primary health care services in a New South Wales
primary health network (PHN) of mean size.

Intervention: HealthTracker, integrated into health care provider
electronic health record systems, provides real time decision
support, risk communication, a clinical audit tool, and a web portal
for performance feedback.

Main outcome measures: Incremental cost-effectiveness ratios
(ICERs): difference in costs of the intervention and usual care
divided by number of CVD events averted with HealthTracker.

Results: The estimated numbers of major CVD events over five
years per 1000 patients at high CVD risk were lower in PHNs using
HealthTracker, both for patients with prior CVD events (secondary
prevention; 259 v 267 with usual care) and for those without prior
events (primary prevention; 168 v176). Medication costs were
higher and hospitalisation costs lower with HealthTracker than
with usual care for both primary and secondary prevention. The
estimated ICER for one averted CVD event was $7406 for primary
prevention and $17 988 for secondary prevention.

Conclusion: Modelled cost-effectiveness analyses provide
information that can assist decisions about investing in health care
quality improvement interventions. We estimate that HealthTracker
could prevent major CVD events for less than $20 000 per event
averted.

Trial registration (TORPEDO): Australian New Zealand Clinical
Qrials Registry, ACTRN 12611000478910.

Cardiovascular health-related costs can be reduced considerably
by health information technology (IT) strategies for managing
major risk factors."” Health IT is regarded internationally as a
useful tool for improving health care services while reducing
their cost, > leading to considerable investment in the approach
in Organisation for Economic Co-operation and Development
(OECD) countries.”> However, data on the cost-effectiveness of
health IT strategies that could inform decisions about their rou-
tine implementation are limited.'®

We therefore undertook a modelled cost-effectiveness analysis
of the health and economic effects of HealthTracker were it im-
plemented in all NSW PHNS. Based on this simulation, we esti-
mated the total costs of the intervention and its cost-effectiveness
over five years for managing people with high CVD risk.
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Methods

Study design and setting

We conducted a modelled cost-effectiveness analysis, from the
perspective of the Australian health system, of the HealthTracker
intervention and of usual care for adults at high risk of CVD.
The reporting of our economic evaluation conforms with the
Consolidated Health Economic Evaluation Reporting Standards
(CHEERS) 24-item checklist."”

HealthTracker intervention

In the TORPEDO trial (ACTRN 12611000478910), HealthTracker
was integrated into the electronic health record systems of the
health care providers participating in the intervention.'” The
key features of HealthTracker are real time decision support
based on evidence-based national guidelines, a patient risk
communication interface, an automated clinical audit tool, and
a website providing anonymised feedback comparing practice
performance with that of the other trial sites. The primary out-
comes of the TORPEDO trial were the proportion of patients
screened for CVD risk factors (smoking, systolic blood pres-
sure, total cholesterol and high-density lipoprotein cholesterol
levels), and the proportion of patients at high CVD risk pre-
scribed guideline-recommended medications by the end of the
trial.

Modelled population

The modelled population comprised NSW adults who were
at least 45 years old (Aboriginal and Torres Strait Islander
Australians: at least 35 years) and at high risk of CVD. The
proportions of people at high CVD risk used (20.3% of non-
Indigenous, 6.3% of Indigenous patients) were derived from
TORPEDO trial prevalence data.'' Consistent with Australian
guidelines,” patients were deemed to be at high risk if they had

a history of CVD, had been diagnosed with certain clinical con-
ditions (diabetes, chronic kidney disease, hypertension, total
serum cholesterol exceeding 7.5 mmol/L), or their 5-year CVD
risk (Framingham risk equation) exceeded 15% (Supporting
Information, part 1). We calculated the mean number of people
at high CVD risk per NSW PHN usin% 2015 PHN demographic
data (Supporting Information, part 2)."

Health economic model

We developed a decision analytic model to estimate the costs
and benefits of HealthTracker over five years, comparing
TORPEDO-based findings of reduced CVD risk factor levels
(LDL-C, systolic blood pressure) with frequency of cardiovas-
cular disease-related events and health care costs (Supporting
Information, part 3). We distinguished between people at high
CVD risk who had not had a CVD event (primary prevention
group) and those with a prior CVD event (ie, established CVD;
secondary prevention group). The model was run in annual cy-
cles and a 3% annual discount rate applied to costs.”” Incremental
cost-effectiveness ratios (ICERs) — the difference in mean costs
divided by the difference in mean effects (CVD events) between
HealthTracker and usual care — were calculated to estimate the
cost over five years for each averted CVD event.

Major health outcome

The major health outcome for our cost-effectiveness analysis
was the estimated number of major CVD events — coronary
heart disease, cerebrovascular disease, peripheral vascu-
lar disease — during the five years following the end of the
TORPEDO trial, a period selected to match the 5-year abso-
lute CVD risk estimated with the Framingham risk equation.”
Estimated 5-year CVD risk was adjusted according to meas-
ured changes in the levels of intermediate risk factors — low-
density lipoprotein cholesterol (LDL-C) and systolic blood
pressure levels — during the TORPEDO trial (Box 1). Small

1 TORPEDO trial: prescribing rate and intermediate outcomes for patients at high risk of cardiovascular disease (CVD)

TORPEDO group

HealthTracker Usual care Difference (95% Cl)

Prescribed treatments
Patients with established CVD (secondary prevention)
Lipid-lowering therapy
Blood pressure-lowering therapy
Antiplatelet/anticoagulant therapy
Patients with CVD risk > 15% or relevant clinical condition (primary prevention)
Lipid-lowering therapy
Blood pressure-lowering therapy
Mean reduction in laboratory values, baseline to end of study
Patients with established CVD (secondary prevention)
Low-density lipoprotein cholesterol (mmol/L), mean (SD)
Systolic blood pressure (mmHg), mean (SD)
Patients with CVD risk > 15% or relevant clinical condition (primary prevention)
Low-density lipoprotein cholesterol (mmol/L), mean (SD)

Systolic blood pressure (mmHg), mean (SD)

1893 (71.8%) 1598 (65.9%) 5.8% (3.3-8.4%)
2039 (77.3%) 1789 (73.8%) 3.5% (1.1-5.9%)
1863 (71.8%) 1641 (67.7%) 4% (1.5-6.6%)
1610 (58.5%) 1339 (53.7%) 4.7% (2.0-7.4%)
1943 (70.6%) 1692 (67.9%) 2.7% (0.2-5.2%)
0.11(0.81) 0.06 (0.63) 0.05 (0.01 to 0.10)
0.54 (18.8) 0.42 (19.7) 012 (-0.98 t0 1.23)
018 (0.80) 0.3 (0.74) 0.05 (0.00 to 0.09)
4.01(19.4) 2.92(20.5) 1.09 (-0.03 t0 2.21)

Cl = confidence interval; SD = standard deviation; TORPEDO = Treatment of Cardiovascular Risk using Electronic Decision Support trial. 4




but statistically significant differences between the interven-
tion and usual care groups in the reduction in LDL-C level
from baseline were found for both the primary and secondary
prevention groups; for systolic blood pressure, the differences
were not statistically significant."’ The relative risk reductions
associated with reduced LDL-C and systolic blood pressure
levels were based on systematic reviews and meta-analyses
(Supporting Information, parts 4 and 5).%"*'

Model assumptions

We assumed that the effects of the HealthTracker intervention
(compared with usual care) on prescribing patterns and changes
in intermediate risk factors in people with high CVD risk at
the end of the TORPEDO trial were maintained during the five
years following the trial. It was assumed that the price of lipid-
lowering drugs (statins) would drop by 50% with expiry of the
applicable patents.

Baseline 5-year absolute CVD risk was estimated at randomis-
ation according to Framingham risk scores derived from mean
population characteristics: 20% for the primary prevention
group and 30% for the secondary prevention group.

By focusing on blood pressure and lipid levels at baseline
and at the end of the TORPEDO trial, incomplete adherence
to blood pressure- and lipid-lowering medication prescrib-
ing was taken into account."" The adherence rate for aspirin
recommended as secondary prevention was assumed to be
66%, based on a meta-analysis of 376 162 patients in 20 stud-
ies that assessed adherence according to prescription refill
frequency.”

Cost estimation

Intervention costs associated with implementing and maintain-
ing HealthTracker in health services and with patient-level costs
to the health system (hospitalisation with major CVD, medica-
tions) were derived from TORPEDO data (Box 2). Estimated an-
nual software licensing costs were provided by the PenCS, the
developer, and were assumed to be borne by the PHNs. The
licence cost, estimated at $500 per health service per year or
$141 500 per PHN per year, covered long term implementation

costs (implementation, training, support, and maintenance), but
excluded development and research costs. CVD medications
were categorised as lipid-lowering, blood pressure-lowering,
and antiplatelet and anticoagulant drugs. We used the dis-
pensed price for maximum quantity and number of dispensed
scripts listed by the Pharmaceutical Benefits Schedule™ to esti-
mate the annual weighted mean cost for each medication group
during the 2015 calendar year. Estimated hospital costs related
to major vascular events were based on Australian Institute for
Health and Welfare data for 2015-16.**

Sensitivity analyses

Model inputs were varied in one-way sensitivity analyses: baseline
5-year absolute risk (5% lower or higher for primary and second-
ary prevention); cost discounting rate (0%, 7%); the effect of pat-
ent protection expiry on the price of statins (25%, 75% reduction);
and substituting the mean difference between the HealthTracker
and usual care groups in LDL-C level change with the lower or
upper limits of the 95% confidence interval (CI) for the difference.
Corresponding sensitivity analyses for systolic blood pressure
values were not conducted because the difference in change dur-
ing the TORPEDO trial was not statistically significant.

Ethics approval

This study was approved by the University of Sydney Human
Research Ethics Committee (reference, 2012/2183) and the
Aboriginal Health and Medical Research Council of New South
Wales (reference, 778/11).

Results

We estimated the mean number of people in NSW with high
CVD risk in 2015 to be 62 723 per PHN (Supporting Information,
part 2). The prescribed medications profile of our model popula-
tion, based on TORPEDO data, is summarised by treatment cate-
gory in Box 3. In the primary prevention category, 7732 of 15 963
people (48.4%) in the HealthTracker group and 7065 of 15 963
(44.3%) in the usual care group received optimal therapy (lipid-
and blood pressure-lowering medications); in the secondary
prevention category, 8517 of 15 398 (55.3%) in the HealthTracker

group and 7445 of 15 398 in the control group (48.5%)

received optimal therapy (all three of lipid-lowering,
blood pressure-lowering, and antiplatelet/anticoagu-
lant therapies).

The estimated number of major CVD events per 1000

2 Costs of implementing HealthTracker and patient-level costs
Unit price
Cost (2015) Comments
Pharmaceutical costs?* (annual)
Lipid-lowering medications $§292.42 Mean annual cost weighted
by scripts for standard daily
dose for all lipid-lowering
drugs
Blood pressure-lowering medications $2171 Mean annual cost weighted
by scripts for standard daily
dose for all types of blood
pressure-lowering drugs
Antiplatelet medications $288.32
Hospitalisation costs for cardiovascular
disease events

Major events (per person per year)** $10872.29  Weighted mean cost
Intervention implementation (annual)

Software licence (per health service) $500 283 health services per
primary health network

patients over 5 years was 168 in primary prevention
using HealthTracker and 176 for usual care; in sec-
ondary prevention, the estimated numbers of events
were 259 with the intervention and 267 with usual
care (Box 4).

Medication costs were higher for the HealthTracker
intervention than for usual care, but the hospitalisa-
tion costs were lower for both primary and second-
ary prevention. The net difference in health care costs
was estimated to be $59.25 per patient for primary
and $142.11 per patient for secondary prevention. The
estimated ICER for one averted CVD event was $7406
for primary and $17 988 for secondary prevention
(Box 4).

One-way sensitivity analyses indicated that ICERs
were sensitive to changes in LDL-C level, because |
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LDL-C level influences the number of CVD events and -
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therefore hospitalisation costs. Should statin costs decline by 75%
following patent expiry, the ICER would fall to $5104 per CVD
event averted by primary prevention and $14 661 per CVD event
averted by secondary prevention (Box 5).

Discussion

We evaluated the impact of the modest but statistically sig-
nificant reduction in LDL-C levels measured in the TORPEDO
trial, with potentially important consequences for the incidence
of CVD events. Our modelled cost-effectiveness analysis of in-
troducing HealthTracker in all NSW PHNs estimated that the
health system cost per patient would be $59.25 for primary and
$142.11 for secondary prevention; the estimated cost for averting
one CVD event (ICER) was $7406 for primary and $17 988 for sec-
ondary prevention. One-way sensitivity analyses indicated that
the ICER was sensitive to changes in LDL-C level and change in
statin price after patent expiry.

Evidence for the cost-effectiveness of quality improvement in-
terventions at the PHN level that could inform investment
decisions is scant. Funding for PHNs is based on local health
needs and is intended to improve health outcomes through pop-
ulation health planning and the appropriate commissioning of
services. Our study provides important evidence about the cost-
| effectiveness of investing in quality improvement interventions

3 Model population for ten New South Wales primary health 4 Outcomes, costs, and the incremental cost-effectiveness
networks: prescribed medications, by TORPEDO group and ratio (ICER), by trial intervention group and cardiovascular
cardiovascular disease (CVD) risk type* disease (CVD) risk type

TORPEDO group TORPEDO group
Medications HealthTracker Usual care Characteristic HealthTracker Usual care Difference
Patients with established CVD 15398 15398 Patients with established CVD
(secondary prevention) (secondary prevention)
No treatment 1817 (11.8%) 2094 (13.6%) CVD events* (5 years), per 259 267 -8
) ) 1000 people
Antiplatelet/anticoagulant therapy 493 (3.2%) 585 (3.8%)
. Medication costs,” per person $2576.86 §2411.61 $165.25
Blood pressure-lowering therapy 354 (2.3%) 493 (3.2%)
. Hospital costs,” per person $2269.55 $2338.64  -$69.09
Blood pressure-lowering and 816 (5.3%) 1032 (6.7%)
antiplatelet/anticoagulant Intervention costs,” per person $45.95 NA $45.95
therapies
Net costs difference, per person $142.1
Lipid-lowering therapy 1216 (7.9%) 1540 (10.0%)
ICER for one averted CVD $17 98816
Lipid-lowering and antiplatelet/ 1355 (8.8%) 1355 (8.8%) event (3% discounting)
anticoagulant therapies ) . .
Patients with CVD risk > 15% or
Lipid-lowering and blood pressure- 832 (5.4%) 862 (5.6%) relevant clinical condition (primary prevention)
lowering therapies
CVD events* (5 years), per 168 176 8
Lipid-lowering, blood pressure- 8517 (55.3%) 7445 (48.5%) 1000 people
lowering, and antiplatelet/ o N
anticoagulant therapies Medication costs,’ per person $1571.51 $1486.61 $84.90
Patients with CVD risk > 15% or 15963 15963 Hospital COStS,T per person 51468‘43 $1538.40 —$69.97
relevant' clinical condition (primary Intervention costs,’ per person $44.32 NA S$44.32
prevention)
Net costs diff \ 59.25
No treatment 3097 (19.4%) 3608 (22.6%) et costs ditterence, perperson 3
) ICER for one averted CVD $7406.38
Blood pressure-lowering therapy 1596 (10.0%) 1516 (9.5%) event (3% discounting)
Lipid-lowering therapy 3528 (22.1%) 3767 (23.6%) . . ) . )
ICER =incremental cost-effectiveness ratio; NA = not applicable. * Coronary heart disease,
Lipid-lowering and blood pressure- 7732 (48.4%) 7065 (44.3%) cerebrovascular disease, peripheral vascular disease, or death. T Based on 283 health ser-
lowering therapies vices per primary health network. @
* Data source: Treatment of Cardiovascular Risk using Electronic Decision Support trial.”" &

such as HealthTracker. The strength of our study was its basis
in high quality clinical trial data; it provides population-level
estimates of the costs and effects of implementing a computer-
supported quality improvement intervention in NSW. Our find-
ings can assist PHN decision makers considering investing in
health IT services.

Limitations

The daily operating costs of the HealthTracker intervention, in-
cluding those for staff and other resources, were not included in
our analysis because of their complexity and variation between
health services. However, the HealthTracker intervention could
improve care processes and reduce resource demand once it has
been fully established. Our model estimated changes to CVD
events over a 5-year period, not taking into account CVD- and
non-CVD-related mortality. Most importantly, we assumed that
the risk factor improvements during the clinical trial would be
sustained after its conclusion. We also assumed no subsequent
changes in compliance with prescribing; medication adherence
primarily declines during the first six months of treatment.””
Finally, primary health care organisations would incur transi-
tion costs during the introduction of HealthTracker, distinct
from those for infrastructure and staffing, and such costs are
not easily measured with cost-effectiveness analytic methods.
We have documented the determinants of transition costs for
HealthTracker in a previous article,” but they could not be in-
cluded in this evaluation.



5 Incremental cost-effectiveness ratio (ICER) for 1000 people over 5 years: one-way sensitivity analyses
Difference in costs between intervention
and control groups
CVD events Hospitalisations for
Scenario for sensitivity analysis averted Medications CVD events ICER
Patients with established CVD (secondary 8 $165252.72 -$69 092.30 $17 988.16
prevention): main analysis
1. Baseline 5-year absolute risk: 25% 6 $165252.72 -$53349.75 $12 437.40
2. Baseline 5-year absolute risk: 35% 10 $165 252.72 -$88333.19 $4047.99
3. LDL-C level: lower limit of 95% ClI for difference 7 $165252.72 -$63844.78 $27 667.72
4. LDL-C level: upper limit of 95% Cl for difference 14 $165252.72 -$124191.21 $6127.29
5. Costs: 0% discounting 8 $175163.53 -S71142.74 $18 98314
6. Costs: 7% discounting 8 $153 695.88 -$66507.89 $16 852.41
7. Statin costs: 25% reduction 8 $161536.88 -$69092.29 $17 517.80
8. Statin costs: 75% reduction 8 $134 283.59 -$69092.29 $14.068.02
Patients with CVD risk >15% or relevant clinical 8 $84 896.65 -$69 966.88 $7406.38
condition (primary prevention): main analysis
1. Baseline 5-year absolute risk: 15% 6 $84 896.65 -$53349.75 $12 437.40
2. Baseline 5-year absolute risk: 25% 10 $84 896.65 -$8833319 $4047.99
3. LDL-C level: lower limit of 95% Cl for difference 8 $84896.65 -$69092.29 $7610.83
4. LDL-C level: upper limit of 95% Cl for difference 12 $84 896.65 -$103 20115 $2204.81
5. Costs: 0% discounting 8 $89988.22 -$72043.28 §7783.27
6. Costs: 7% discounting 8 $78 959.46 -$67349.76 $6991.37
7. Statin costs: 25% reduction 8 $82151.43 -$69966.88 $7063.22
8. Statin costs: 75% reduction 8 $66 477.86 -$69 966.88 $5104.03
Cl = confidence interval; CVD = cardiovascular disease; LDL-C = low-density lipoprotein cholesterol. ¢
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Conclusions

Our economic evaluation of the HealthTracker computer-guided
quality improvement intervention provides insights for decision
makers considering strategies for achieving better value care
for people at high risk of CVD. This could lead to broader ben-
efits for the health system by reducing CVD-related disability
and improving system performance. However, the effect sizes
for health outcomes achieved with HealthTracker were modest,
and system performance could be improved further by more in-
tensive quality improvement programs. This, however, would
require consideration of health system complexity at the macro-,
meso- and micro-health system levels and of strategies that can
influence adoption and sustainability.
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