ISPOR 24t Annual European Congress, 30t November - 3" December 2021, Virtual

Cost-effectiveness analysis of the helicopter emergency medical services for stroke patients in Austria
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Population 1
Prevalence Stroke 2
54% of all stroke patients were admitted to a

I : . Su.
% of mild strokes ? % of derate strokes?® % of trokes® . .
(NH > 0 and < 6] T NN 6t013) i SU admissions shorter than 1 day (0-day stay)
10,201 (60%) 3,740 (22%) 3,060 (18%) were not considered. It must be assumed that

due to their mild course, they have not
required a HEMS.

When hospitalized, 60% of all strokes are
classified as mild (NIH-SS > 0 and < 6), 22%
as moderate (NIH-SS 6 to 13), and 18% as
severe (NIH-SS > 13).

According to the Austrian Stroke Registry the
average age of patients was 74.6 years
(Schellen et al. 2019).
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[Patients in a Stroke Unit"]

13,392 (53.6%)

Patients, without 0-day
stays 4

12,953 (96.7%)
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3 Austrian Stroke Society

4 Ministray of Health (2019) Source: own developed
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_death 1 geath outcomes.
stroke The resources consumption and costs
mRS4 associated with stroke treatment and its
consequences is surveyed and integrated for
MRS o [+] Austria.
[+] indicates that the subtree Utility values for the health states were derived
—®_0 @ s not completely displayed. from the study by Tung et al. (2011).

The content of the subtrees
are the same as in the
subtree above.

The model was carried out over a time horizon
of 10 years.
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Methods

A Markov-model was developed based on the modified Ranking Scale (mRS) states 90 days
after stroke to simulate consequences over a 10-year time-horizon. Consequences include
recurrent stroke, deteriorated mRS, death due to recurrent stroke or other reasons. Health
benefits were measured in quality-adjusted life-years (QALYs) and life-years (LYs). Probabilities
were derived from the literature mainly the stroke registry. According to data derived from the
OEAMTC Air Rescue, 4.9% of all SU admissions are carried out by HEMS. The target value for
an appropriate use of HEMS was assumed to be 20%. The assumption was because 18% of all
patients admitted to a SU suffer a severe stroke (NIH-SS<13). Direct-costs (2020 €) were
derived from published sources from the payer’s perspective. QALYs, LYs and costs were
discounted (3% p.a.). Monte-Carlo-simulation accounted for uncertainty.

Comparators (therapeutic alternatives)

SCENARIO (1) SCENARIO (2)
Increased share of HEMS (20%) Patient delivered with HEMS
Current situation of HEMS (4.9%) Patient delivered with ground-based ambulance-transport

Clinical Data

Clinical data include mRS stage distribution after 90 days, as well as improvement as a result of faster
hospital admission. The stage distribution of the current analysis was based on the evaluation of the Austrian
Stroke Registry data (Schellen et al. 2019). Furthermore, mortality and the incidence of recurrent strokes
were integrated. The improvement due to faster admission in neurological impairment was determined using
odds ratios (OR), which represent the improvement of mRS (Aichner et al. 2003).

Resource use and costs

The cost of analysis from the payer’s perspective includes direct costs of first and recurrent stroke,
transportation costs, monitoring costs and rehabilitation costs. Furthermore, cost components outside the
healthcare system was considered, such as costs for nursing homes and the care allowance.

Stroke costs include stroke unit costs as well as the cost of thrombolysis with rt-PA as well as the
intervention costs of mechanical thrombectomy. Resource use and costs were extracted from the Austrian
DRG-system.

Rehabilitation costs, nursing home costs and the care allowance were derived from the literature.

Results

A >20% proportion of stroke patients who were transported by HEMS to a SU is associated with
savings over a 10-year time-horizon (3,500.- € to 10,191.- € per patient). Savings are due to a
better neurological status (mRS after 90 days), because of the faster onset of stroke
interventions. Patients also achieved a higher life expectancy (0.7 to 1.39 LYs) and quality of life
(0.23 to 0.86 QALYs).

The following illustrations are intended to present the results of the two comparisons in detail:

(1) Increased share of deliveries by HEMS (20%) vs. current situation (4.9%)
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Figure 3: Additional costs and savings of scenario (1)

Table 1: Base case results of scenario (1)

Care allowance

Total costs per patient 92,710.24 € 96,210.41 € e R—
Difference -3,500.17 € 12671 Rehabilitation costs |
QALYS 2.346 2.144 Recurrentstrokes [J] 64.50
Difference 0.202 Mohitor

onitoring costs I 28.58
ICER/QALY DOMINANT
LYS 5166 6608 Transportation costs . 97.97
Difference 0.558 stroke costs [ 241.95
ICER/LY DOMINANT -2,500 -2,000 -1,500 -1,000 -500 0 500

Source: own calculations

Funding: This study was funded by a grant from Christophorus Flugrettungsverein.

The average total cost per patient, with an increased share of HEMS, is 92,710 € over 10 years,
compared to per patient costs in the current situation of 96,210 €. An increased percentage of
HEMS dominates the current situation. Looking at the individual cost components, the average
costs of stroke treatment are higher with an increased proportion of HEMS, but are compensated
by savings in rehabilitation, nursing home and care allowance costs (Fig. 3).

Table 2: Base case results of scenario (2) Figure 5: Additional costs and savings of scenario (2)

Strategy -IEI_-IHE_ 5,068.44

Care allowance

Total costs per patient 86.808.73 € 96.999.66 € S ant e —

-/,641. rsing home costs
Difference -10,190.93 € e
QALYs 2.882 2.118

Recurrentstrokes [J] 290.19

Difference 0.764
ICER/ QALY DOMINANT Monitoring costs || 150.88
LYs 5773 4.608 Transportation costs || 614.20
lefe rence 1 . 1 64 Stroke costs _ 1,680.33
ICER/LY DOMINANT -10,000 -8,000 -6,000 -4,000 -2,000 0 2,000 4,000

Figure 6: mRS distribution in year 10 of scenario (2)

Patients delivered by HEMS into a SU also
48.29% achieved a better outcome.

18 255 In year 10, more patients were in better health
30.95% stages according mRS than in the comparator
o3 e e group; e.g. 18% in mRS3 with HEMS vs. 0%
02 T 16.81% I without HEMS.
0.1 I I HEMS generated additional 0.764 QALYs or 9.2
0 o months in perfect health.

mAS3 misa mASS mAse HEMS also improved life expectancy by 1.164 LYs
or 14 months (undiscounted by 16.7 months).
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Sensitivity Analysis
Probabilistic and deterministic sensitivity analysis were carried out to examine the robustness

of the model.

Figure 7: Scatterplots of the probabilistic sensitivity analysis (PSA)

Scatterplot, increased HEMS vs. current situation Scatterplot, HEMS vs. no HEMS

The Monte-Carlo probabilistic

B oom g S sensitivity analysis results of 500
R - NS second-order simulations plotting
incremental costs versus
incremental effects (Figure 7).

A deterministic OWSA confirms
the results.
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Conclusion

In the entire cohort of stroke patients in 2020 (n=12,953), savings of 45.3 million € could be
achieved. 1 € spend in HEMS results in savings of 15.9 € in the health-care and social system.
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