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Introduction

* Non-invasive cardiovascular modalities [CCTA, CMR, ECG, CTA(FFR), MPI-SPECT, PET, SE]
are increasingly used, either instead or alongside of invasive modalities [ICA, ICA(FFR)], in
the diagnosis and management of coronary artery disease (CAD)'?

* The clinical advantages of non-invasive compared to invasive modalities are recognised
and increasingly established within clinical practice3™

* However, the economic consequences of non-invasive compared to invasive modality
selection are not clearly defined

* The aim of this study is to assess in a systematic review (SR) of the literature, the health-
economic consequences of non-invasive relative to invasive modality selection in
symptomatic individuals with low-, intermediate-, or high-risk of known (or unknown),
stable or unstable CAD

* A subset of included studies that conducted head-to-head (H2H) trials is analysed here

Methodology

Systematic review question
* What is the impact of using invasive or non-invasive modalities for cardiac imaging for
diagnosis and management of individuals with low-, intermediate-, or high-risk CAD or
IHD*, either known or unknown, from both the economic and HRQoL perspective?
(PROSPERO registration ID CRD42022384183)
Identification of studies
 Review methods followed the Centre for Research and Dissemination’s (CRD) guidance on
conducting systematic reviews®
Search strategy
* The search strategy was designed to identify studies in the UK, France, Germany, ltaly,
Japan, China, and the USA published in any language between 1992 and January 2023
* The search was performed on December 29, 2022, in the Medline and Embase, Medline
In-Process, Cochrane databases and the UK National Health Service Economic Evaluation
Database of Abstract of Reviews and Effects
* Backwards citation research of the included SRs from the previous 3 years and hand
searches were also conducted
Data extraction
* There were two stages to data extraction: 1) an extraction of general study characteristics
to best identify studies relevant to the research questions and 2) a detailed extraction of
study characteristics and outcomes
Data analysis
* H2H studies comparing a non-invasive to an invasive modality were analysed

o Invasive modalities included: invasive coronary angiography (ICA) and ICA — fractional
flow reserve (ICA-FFR)

o Non-invasive modalities included: coronary computerised tomography angiography
(CCTA), cardiac magnetic resonance (CMR), stress electrocardiogram (ECG), fractional
flow reserve derived from computed tomography angiography (CCTA(FFR)), myocardial
perfusion imaging — single photon emission computed tomography (MPI-SPECT),
positron emission tomography (PET) and stress echocardiography (SE)

* Analysis was conducted by study type (cost-effectiveness, cost and resource use, utility
and mixed), by perspective (healthcare, societal and hospital), and by risk of CAD

*IHD, (ischemic heart disease), a term often used in the literature interchangeably with CAD

Results

e Of 10,089 records screened, 160 met the inclusion criteria and 23 reported H2H
comparisons (Figure 1)
* H2H comparisons

o 17 cost-effectiveness, 3 cost and resource use, 2 mixed (utilities, cost and resource use)
and 1 utility

o Patients were 50—65 years old, predominantly male (250%) and most had stable CAD
and a low-to-intermediate risk of CAD

o Most studies used the healthcare perspective (39%), followed by the societal
perspective (22%)

o CCTA vs. ICA was the most frequent comparison, mostly in US studies (Table 1)

* Qutcomes
o During the last decade, most studies concluded that CCTA and CMR are cost-effective
and/or cost-saving compared to ICA across all risk levels. Prior to this (1999-2014)
studies found CCTA more favourable than ICA in low-intermediate risk patients

Figure 1: PRISMA flow diagram
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Table 1: Included H2H studies by type and region*

Comparisons

Cost-effectiveness studies (n=17)

Cost and resource use
studies (n=3)
-

Utility and mixed
studies (n=3)

CCTA (FFR.y,) Vs ICA & =7 8 =22 =1 & p=2 n=1 =
MPI — SPECT vs ICA & n=5 * n=3 -1 £ n=1 i
Stress echo vs ICA & np=5 = n=3 n=1 - -
CMR vs ICA * n=3 ®E = n=1 - i
Exercise ECG vs ICA n=3 n=1 - -
PET vs ICA n=1 - i

*The European flags show studies with data from different European countries, including those of interest to the SR.

Cost-effectiveness results
For low-to-intermediate risk patients:
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Figure 2. The cost-effectiveness plane of reported incremental cost and QALY.
Studies from the US

Figure 3. The cost-effectiveness plane of reported incremental cost and QALY.
Studies from the UK*

*For UK patients, authors provided mixed results on costs and QALY outcomes when comparing ICA and CMR,
mainly due to the limited data available at the time of the analyses.”?

n=1

Cost-savings and reductions in resource use

Figure 4: The cost-savings per low-to-intermediate risk patient
correctly diagnosed by modality in Europe and the US*
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*All studies were conducted in Europe except for one study conducted in the US,
demonstrating cost savings of 86% for MPI - SPECT and 92% for CCTA.

Figure 5: The percentage of revascularisations by modality in
Europe and the US for low-to-intermediate risk patients®
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*All studies were conducted in Europe, except one study in the US, that reported a 2% reduction
in revascularizations for CCTA and a 7% reduction for MPI-SPECT.1?

For correctly diagnosed low-intermediate risk
patients:

All non-invasive modalities, particularly CCTA
and CMR, showed lower total costs per
patient vs. ICA

Cost-savings ranged between 2-92% per
patient when using non-invasive rather than
invasive modalities (Figure 4)

Cost-savings were driven by the cost of the
tests and the use of fewer resources when
using non-invasive modalities vs. ICA>10

o Non-invasive modalities mostly reduce
unnecessary revascularisations compared
to ICA (Figure 5)

o The strongest effect is reported for CMR,
with a reduction in revascularisations by
93% compared to ICA, which, together
with the reduction in resource use, led to a
reduction in costs'!

In Europe, CCTA(FFR) reduced the length
of hospital stays (days) compared to ICA
(by 34% and 47%)13.14.15

Utility results
* The single, small (n=30) utility study showed no statistically

associated with CCTA and ICA, with a trend towards more di

significant difference between the disutility
sutility for ICA1®

Conclusions

* Overall, non-invasive modalities were cost-saving vs. ICA in CAD diagnosis in low-to-intermediate risk
patients, while no clear trend on QALYs was observed for CCTA, CMR and MPI-SPECT; this was consistent

across healthcare and societal perspectives

* Cost-savings per low-to-intermediate risk patient correctly d
and were driven by the cost of the tests and the use of fewe

lagnosed were between 2-92% per patient,
r resources:

o CCTA is the non-invasive modality that showed the shortest hospital stays and highest cost savings

compared to ICA
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