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Abstract

Background and purpose. Recent studies demonstrated the benefit of mechlanic
thrombectomy (MT) plus intravenous tissue-type plim®gen activator (IV-tPA) (MT-1V-
tPA) in acute ischemic stroke. This study aimedestimate the cost-utility of MT-IV-tPA
compared with IV-tPA alone from the perspectivehaf French National Health Insurance.
Methods. We developed a decision tree for the first 3 moafitesr stroke onset and a Markov
model until 10 years post-stroke. The health statéise Markov model were according to the
modified Rankin Scale (mRS): independent (MRS=0-@®pendent (MRS=3-5), dead
(mRS=6). Recurrent stroke was the fourth healtlgestaf our model. We conducted
systematic literature reviews and meta-analysestionate the cost and utility of each health
state, and the transition probabilities betweenlthestates. A microcosting study was
conducted to estimate the cost of MT. We estim#tedincremental cost-effectiveness ratio
of MT-IV-tPA and conducted a probabilistic analysisorder to estimate the probability that
MT-IV-tPA is cost-effective compared to IV-tPA, tlexpected value of perfect information
(EVPI), and the expected value of partial perfaébimation (EVPPI), given the uncertainty
surrounding the value of our model’s parameters.

Results. The total mean (standard deviation (SD) cost of WMds €6708.9 (2357.0). The
incremental cost-effectiveness ratio (ICER) of #tmtegy using IV-tPA combined to MT
costs was €14 715 per QALY gained as compared stradegy using IV-tPA alone. The
probabilistic analysis showed that the probabitifyMT-IV-TPA being cost-effective was
85.4% at threshold willingness-to-pay of €30,000QALY gained, reaching 98% at €50,000
per QALY gained.

Conclusion. Although there is no universally accepted willingsdo-pay threshold in
France, our analysis suggest that MT combined #PW can be considered a cost-effective

treatment compared with IV-tPA alone.

Keywords. acute ischemic stroke; mechanical thrombectomy;st-atlity; cost-
effectiveness; expected value of perfect infornmgtiexpected value of partial perfect

information



Introduction

Stroke is a leading cause of death and long-tesabdity that affects more than
130,000 patients each year in France [1]. Its esxondurden was estimated around €5.3
billion in France in 2007 [1]. This cost is for serpart related to the management of the acute
phase but most of it depends on the managemertsbfsgroke residual handicap and loss of
productivity for those who were still professionadictive at the time of symptom onset [2].
About 80% of strokes are ischemic of which 25 t&63&re caused by large-vessel occlusion
[3].

From more than 10 years, intravenous tissue-typsnphogen activator (IV-tPA) is the
standard of care for treating patients with acathemic stroke (IS) admitted less than 4.5
hours after symptom onset. Since 2014, severaloraimd controlled trials (RCT) have
demonstrated that, using new generation deviceshamécal thrombectomy, in addition to
IV-tPA, dramatically improves the functional outcenof IS patients with proximal
intracranial artery occlusion and allows to extémel therapeutic window up to 6 hours after
stroke symptom onset, and even later in highlyctetepatients [4-9].

Mechanical thrombectomy (MT) in addition to IV-tPAgr alone in some
circumstances, is now considered as the new starodarare for patients admitted for an IS
related to an intracranial proximal occlusion [10].

Effectiveness and economic data are major inputshé reimbursement decision
process and market access. Recent studies have nsigated the short-term cost-
effectiveness of MT performed in addition to IV-ahmbolysis compared to IV-tPA alone [11-
15]. According to these observations MT is reimbdrdy the French National Health
Insurance since July 6th 2017.

However, none of these studies has investigatedotingterm cost-effectiveness of
this procedure taking into account the overall lyeenst of post-stroke sequels management.
The aim of this study was to elaborate a Markovisiec model to assess the 10-year cost-
utility of MT combined with IV-tPA, as compared tv-tPA alone, in acute IS caused by
large-artery occlusion from the French National IHednsurance perspective. We also
estimated the real cost of MT through a completeroaiosting analysis. This manuscript was
prepared according to the Consolidated Health Bmandevaluation Reporting Standards
(CHEERS) guidelines [16].

The results of this work have been transmittecht Erench National Authority for

Health and to French National Health Insurancéabieginning of 2017.

Methods



Target population
Our target population was patients suffering fromaaute IS related to a large intracranial

artery occlusion and eligible for MT according ézent recommendations [10].

Settings and compar ator s

MT combined to IV-tPA was the evaluated strategy.

IV-tPA alone administered within the first 4.5 hsuafter IS onset was considered as the
reference strategy in our analysis.

Because rehabilitation is a critical determinanthma@nagement of post-stroke recovery, we
considered in our model that the strategy of callewing the acute phase differs according
to the severity of post-stroke disabilities (whubéfine the health states of our model), but not

according to compared interventions.

Model structure

Our model structure was based on those propospreuious studies [12, 15]. It combined a
decision tree for the first 3 months after acuteh® a Markov decision model beyond these
first 3 months using three-month cycles, over ay&&@r time horizon. This time horizon is
sufficient to capture the relevant consequencescastiof each strategy. Mutually exclusive
health states were defined according to the malliffankin Scale (mRS): independent
(mRS=0-2), dependent (MRS=3-5), dead (MRS=6). Rewustroke was the fourth health
stage of our model (figure 1). A panel of multididimary experts (vascular neurologists,

neuro-radiologists, epidemiologists and economis$ijlated the structure of the model.

Main assumptions of the model

We assumed that patients’ health state was comasetidafter one year. For example, a
disabled patient could not recover or an indepehgdatient could not become disabled after
this time point, unless a new stroke occurred wligctaken into account through a specific
health state. Patients could then transit from déeet to independent or from independent to
dependent only during the first year after strokeed.

We did not take into account symptomatic intracezebhemorrhages within 3 months after
stroke because the two strategies have a sinsla{4+9].

We considered that beyond 3 months after strolsetomatients could transit between the
different health states with the same probabilitiedependently from acute treatment

strategies.



We assumed that deaths occurring during the atuatieesphase have a significant cost due to
reanimation and palliative care that may be needlbis cost was taken into account in our

model.

Model input parameters

Probabilities
For probabilities of the first 3 months after sepkve performed a systematic literature search
using PubMed-MEDLINE, on July 812016. This literature search focused on RCT that
compared IV-tPA and MT using stent retrievers oromhboaspiration devices (see the
literature search algorithm in the appendix 1).
For probabilities beyond 3 months, we performedyatesnatic literature search using
PubMed-MEDLINE, interrogated on July 32016 (see the literature search algorithm in the
appendix 1). We searched for cohort studies in iwhésults were presented in subgroups
defined by the mRS.
We used a two-step selection process, firstly testand abstracts, and then on full texts. At
each step, two reviewers (AB and NK) independerdlyjewed references. Selected articles
where those where results were stratified accortbnipe mRS, and where data needed for
probability calculation were available: mean dumatof follow-up in yearsY), the number of
individuals ), the number of incident cases (correspondingdalth states)d), and the
number of individual at risk (S).
After data extraction, we calculated, for each celé article, the duration of follow-up in
person-yearsny), and the yearly incidence rat¥l1£0/nY). Yearly incidence rates were
transformed into quarterly transition probabilit{€¥T) as follows:QT= 1 - exp (-Y1/4).
When needed, random-effects meta-analyses wereicttusing MetaXL® Version 5.2.

Costs
All costs are reported in euro 2015 (€).

Common costs for both interventions
As IV-tPA is used in both compared interventions aor model, its cost has been
systematically taken into account. As stated eatle strategy of care after the acute phase is
similar in both interventions, and is specific tack health state (level of dependency). Thus,
the common costs for both interventions includedbsts of hospitalization and 1V-tPA in the
acute phase and the cost of rehabilitation. Theses@are based on data from the literature.
We searched for studies conducted in France in lwitiasts results were reported in

subgroups defined by the modified Rankin scale.



In our model, the cost of MT comes as an additi@oat in the IV-tPA + MT intervention.

Costs of mechanical thrombectomy
We conducted a microcosting study to estimate ¢is¢ af MT. Throughout the year 2015, we
systematically gathered all medical consumablesvi¢de guide catheter, guidewire,
microcatheter, stent thrombectomy, aspiration ¢atheised per patient and the start time of
the imaging in the hospital emergency room, the sitae of puncture by the neuroradiologist
in the intervention room, the end-time of MT, arfie ttype of MT (stent retrievers,

thromboaspiration or mixed).

Saff cost

We calculated the average staff time. The neurstdgne corresponded to the start time of
puncture minus the start time of the imaging, teeraradiologist and radiologist times being
the end-time of MT minus the start time of the iingg The anesthetist and nurse anesthetist
times were determined by the end-time of MT mirtus start-time of puncture. The hourly
costs per health professional were based on thegtgédelines of Bordeaux University
Hospital [17] assuming 1664 annual working hours tbe physicians (neurologist,
neuroradiologist, and anesthetist). Staff time $ogére estimated, multiplying the average
time of each health professional by each correspgriburly cost assuming that 50% of MT

are performed during on-call service.

Medical devices cost

The unit costs were those applied at the Bordeanivddsity Hospital for each medical

consumable used, including MT procedure (steniengdrs, thromboaspiration and mixed).

Operating room

In collaboration with the financial department d¢fet Bordeaux University Hospital, we

estimated the operating room cost assuming that 6b%e interventional neuroradiology

activity will be dedicated to MT and that there vble 650 acts per year. The amount of
investments to adapt the operating room to the Kfivity has been taken into account over
an 8 years' time horizon corresponding to depriecigteriod of biomedical equipment.

Structural costs were taken into account by appgl@systematic structure rate of 16.8%.

Health utilities
Modified Rankin Scale is a commonly used scalarieasuring the functional dependence of

individuals who suffered a stroke [18]. Utility wes for use in health economics can be



derived from the disease-specific scale. We tréedlthe mRS into EuroQol five dimensions
guestionnaire (EQ-5D-3L) utility values using a rpeyg algorithm [19].

This mapping algorithm has been developed for caieg O to 5 of the mRS (the utility of
death being 0), and for time points of 1, 6, 12| 24 months after stroke onset.

The utility of states independent and dependetti@first cycle of our model (first 3 months
after stroke onset) was the average of utility ss@iven by the mapping algorithm for mRS
categories 0 to 2 and 3 to 5, respectively, at mdnafter stroke, and weighted for the
proportion of individuals being in these MRS categgo in the randomized clinical trials
included in our systematic review.

The utility of states independent and dependenoteyhe first 3 months of our model was
the average of utility scores given by the mapgilggprithm for mRS categories 0 to 2 and 3
to 5, respectively, beyond 6 months after strokeetin

The utility of recurrent stroke was given by thegge scores of mRS categories 0 to 2 and 3
to 5 given by the mapping algorithm, weighted bg frobability of being dependent or
independent after a recurrent stroke.

Discounting
All costs and outcomes after the first year werscaunted at an annual rate of 4% as

recommended by the French National Authority foakte[20].

Probability distributions of the parameters

Gamma distributions were used for costs, DiricHistribution was used for the probabilities
of the first 3 months after stroke, and beta distibpns were used for utility values and
transition probabilities beyond the first 3 monthike method of moments was used to derive

distribution parameters from means and standartiens issued from the literature [21].

Analysis of the model

Because cycles’ duration was 3 months, we had ecegad to a half-cycle correction for
which we used the life table method [22].

Parameter uncertainty was handled through a pridtabianalysis (1000 Monte Carlo
simulations) using the probability distributionssdebed above.

The following results were produced using MicrosBicel 2010: cost-utility ratio and its
probabilistic distribution on a cost-effectivenegkan; incremental net monetary benefit
(INMB); cost-effectiveness acceptability curve; ahe expected opportunity loss associated
with the uncertainty surrounding the decision tonb@de with the information provided by

our model.



This expected opportunity loss can be quantifieé imonetary value and is known as the
expected value of perfect information (EVPI) beeaitsis the amount the decision maker
should be willing to pay to eliminate all uncertginn the decision. These concepts were
developed within Bayesian statistical decision tii¢a3].

Expected value of perfect partial information (EWVREhat is, EVPI for a single or a group of
parameters, was computed using the Sheffield Acatelé Value of Information online tool
(http://savi.shef.ac.uk/SAVI/) [24].

Values of information analyses were carried outedagn a hypothetical size of the target
population of 8000 individuals per year during Hass, and on a cost-effectiveness threshold
of €30,000 per QALY gained, which is approximattig gross domestic product per capita

per year in France.

Results

All the parameters of our model with their disttiom parameters, resulting from our

systematic reviews and meta-analyses, are presentaile 1.

Real cost of mechanical thrombectomy

The results of the microcosting study are preseimethble 1. The total mean (standard
deviation (SD) cost of MT was €6708.9 (2357.0)détails, a total of 87 MTs were conducted
from January 2015 to December 2015. The cost per bbwork (except on-duty service)
was €62.6 for physicians (neurologists, neuroradists, and anesthetists), €29.5 for
radiology technicians, and €38.8 for operating roaunses. The mean (standard deviation
(SD) duration of work per MT were 132 (58) minufes neuroradiologists and radiology
technicians, 87 (48) minutes for neurologists, &% (25) minutes for anesthetists and
operating room nurses. The additional cost relatedon-duty service was €107.8 for
physicians, €11.4 for operating room nurses, and@ €@r radiology technicians. After
application of a 16.8% structure rate, the totalamgSD) cost of health professionals
(including two radiology technicians per procedurgplved in MT at our center in 2015 was
€653.46 (188.8).

Out of the 87 MTs performed in 2015, 36% used antsteetriever, 18% used
thromboaspiration and 46% were mixed procedureterAdpplication of a 16.8% structure
rate, the mean (SD) cost of medical devices wa3&982356.9).

The fixed cost of operating room utilization wag€1 per MT.

Cost of stroke (hospitalization, IV-tPA, and rehabilitation)



Costs of stroke were based on the lone study ichwbibsts’ results were stratified on mRS in
France [2]. This study reported the cost of acate crehabilitation, ambulatory care, drugs,
ortheses, nursing home and long-term instituti@adon. In this study, acute care could have
been delivered in stroke units or not, dependinghendistribution of stroke units over the

French territory at that time. Costs were estimatethe perspective of the French National
Health Insurance, in € 1997.

Cost of death occurring during the first 3 montffterastroke onset were extracted from a
study where costs were estimated in the perspetttevé&rench National Health Insurance, in
€ 2007 [1].

For all these costs we applied an inflation ratél ubecember 2015 using the Consumer
Prices Index provided by the French National Ingitof Statistics and Economic Studies
(https:/Avww.insee.fr/fr/statistiques/2122401#taleDonnes, consulted on January™ 16

2017).

Transition probabilities

A random effect meta-analysis of the six randomiziadcal trials of last generation MT [4-
9] was conducted to value the probabilities of fingt 3 months after stroke. The French
THRACE trial, published after July 32016, was added afterwards to our systematicwevie
When there was more than one reference, a randect efeta-analysis was conducted (table
1).

Cost-effectivenessresults

Base case analysis
For a fictive cohort of 1000 individuals admittedr fan acute IS related to a proximal
intracranial artery occlusion, and for a period 6fyears after stroke onset (4% discount rate),
the strategy using IV-tPA alone costs €35,198,660 generates 1462 QALY while the
strategy using IV-tPA combined to MT costs €40,893,and generates 2584 QALY.
The incremental cost-effectiveness ratio (ICER)hef strategy using IV-tPA combined with
MT costs was €14 715 per QALY gained as compareddtwategy using IV-tPA alone, from

the perspective of the French National Health lasce.

Probabilistic analysis

The 1000 ICER resulting from Monte Carlo Simulasicere represented in Figure 2. Nine
hundred and fifty of these ICER are located in th@th-east quadrant of the cost-
effectiveness plane, meaning that MT in additiofMdPA is more costly and more effective
than IV-tPA alone, with a probability of 95%.



The black line in Figure 2 represents a ceiling RC@r ceiling monetary value of a QALY)
of €30000/QALY. Eight hundred and fifty-four ICERsIt of the 1000 resulting from Monte
Carlo Simulations are situated below this line, nieg that the cost-effectiveness probability
of MT plus IV-tPA as compared to IV-tPA alone is.8%.

The cost-effectiveness probability of MT plus IVAtRlepends on the chosen ceiling ICER.
The ceiling ICER may vary from 0 toet€/QALY, corresponding to an angle between the
abscise axis and the ceiling ICER from 0 to 90% &ach ceiling ICER, the proportion of
ICER resulting from Monte Carlo Simulations situhtbelow it will vary. This can be
represented on a cost-effectiveness acceptahilityedfigure 3). For ceiling ICERs from 0 to
100 000€/QALY, the cost-effectiveness probabilityrechanical thrombectomy plus IV-tPA
as compared to IV-tPA ranges from 4.8% to 98.5%.

Value of information analysis

The total expected value of perfect information EEMwas €31.98 million and the EVPI per
patient was €473.93.

When estimating the expected value of perfect madron per parameter (EVPPI), two
parameters explain the vast majority of the unaestaregarding the value of our model’s
parameters: the utility score of individuals whe andependent three months after stroke
onset (population EVPPI: €11.80 million), and thaffscost entering the cost of mechanical
thrombectomy (population EVPPI: €4.91 million).

Discussion

While MT has revolutionized the functional progresif patients admitted for an IS and
proximal large-artery occlusion the increased celstted to this procedure has shed doubt on
its cost-effectiveness. The main result of thisyg@r cost-effectiveness study is that MT
combined with IV-tPA compared to IV-tPA alone geated an additional QALY at a cost of
€14,715. Although there is no universally acceptgiingness-to-pay threshold in France,
our analysis suggests that at a ceiling cost-e¥ieoess ratio of €30,000, MT combined with
IV-tPA can be considered a cost-effective treatncemipared with IV-tPA alone. Our finding
is in line with recently published cost-effectivesestudies, including decision-models and
clinical trials, of MT conducted in Canada [15]aRce [11], the United Kingdom [12], and
the USA [13, 14] that identified the short-term teeffectiveness of MT for IS patients with
proximal-artery occlusion.

There are always some limitations in model-basest-effectiveness analyses that are
inherently a simplification of reality. In Franc®|T must be performed by trained senior

interventional neuroradiologist, in hospitals wélstroke unit and interventional radiologists.



Some patients are transported by helicopter tkattmits to carry out MT. We ignored the
cost of helicopter transportation because of latklata, and because this cost may vary
dramatically between areas in France. Another ptes§imitation comes from the data used
to populate our model. On one hand, RCTs provideidiand detailed data but the follow-up
was systematically limited to 3 months after strokset. On the other hand, data from cohort
studies used to model long-term outcomes may pressaction or measurement biases.
However, we only selected cohort studies whereltestere sufficiently informative so that
we could get the data required to calculate tramsjprobabilities (follow-up in person-years,
number of events, number of individuals at riskiiah is a fair guarantee of methodological
quality. Except data from the THRACE trial, our ganeter estimates came from studies
conducted outside France, but for the vast majémitsn countries where health-care services
are comparable to the offer in France. Costs oketin France beyond 3 months after stroke
were based on a unique study published in 2004,eaBs ago [2]. Recent data would have
been more accurate but after actualization to @dt52costs, we come close to current
inpatient costs for instance.

Our value of information analysis indicates that tncertainty surrounding the decision that
could be taken based on the results of our modehasly driven by the value of two
parameters: the staff cost during MT interventiand the utility score of individuals being
independent three months after stroke onset. otatier parameter, our systematic literature
review revealed a major lack of data concerningfétte of individuals who recover and are
independent following a stroke. Registries and coéinidies should focus on this subgroup to
inform scientists and decision makers. The unagsaiegarding the staff cost during MT
intervention is now erased as a conventional taiitifiin the French Health System has been
attributed to MT performed for proximal intracran@cclusion. This decision, to which this
study has probably contributed, will afford the eiepment and spreading of MT in several
French centers. However new questions already atisk as the cost-effectiveness of drip
and ship vs mothership strategies or of late Mhalaccording to the DAWN trial [30].

MT is just starting to change the acute care ain8 modeling studies such as our might help

taking appropriate decisions in providing efficieare pathways in IS.
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Figure 1. Model structure. Cost-effectiveness ofchamical thrombectomy plus tissue-type plasminogen
activator (IV-tPA) as compared to IV-tPA alone ret6 hours after ischemic stroke onset, France.2015
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Table 1. Model inputs

Base-Case  Distribution (a, B) for Standard Reference
Value PSA deviation
Probabilities
IVT alone
Independent (mRS 0-2) 0.317 Dir (268.205 , 578.795) [4-9]
Dependent (mRS 3-5) 0.513 Dir (434.272, 412.728) [4-9]
Dead (mRS 6) 0.171 Dir (144.523 , 702.477) [4-9]
Thrombectomy + IVT
Independent (mRS 0-2) 0.516 Dir (429.495 , 403.505) [4-9]
Dependent (mRS 3-5) 0.352 Dir (293.002 , 539.998) [4-9]
Dead (mRS 6) 0.133 Dir (110.503 , 722.497) [4-9]
Transition probabilities
From 3 mo to 12 mo
From Independent (mRS 0-2) to
Independent (mRS 0-2) 0.900 B (288.071,31.929) [25-28]
Dependent (MRS 3-5) 0.044 -
Recurrent stroke 0.026 B (16.717,616.283) [29]
Dead (MRS 6) 0.030 B (5.202 ,170.798) [28]
From Dependent (mRS 3-5) to
Independent (mRS 0-2) 0.082 B (98.002,1103.319) [25-28]
Dependent (MRS 3-5) 0.777 -
Recurrent stroke 0.026 B (9.058,333.942) [29]
Dead (mRS 6) 0.115 B (20.221, 155.779) [28]
From 1 year to 2 years
From Independent (mRS 0-2) to
Independent (mRS 0-2) 0.932 -
Dependent (MRS 3-5) 0 - Hypothesis
Recurrent stroke 0.003 B (0.529,210.471) [29]
Dead (MRS 6) 0.065 B (11.064 , 158.936) [28]
From Dependent (mRS 3-5) to
Independent (mRS 0-2) 0 - Hypothesis
Dependent (MRS 3-5) 0.891 -
Recurrent stroke 0.003 B (0.529, 210.471) [29]
Dead (MRS 6) 0.106 B (18.064 ,151.936) [28]
From 2 years to 3 years
From Independent (mRS 0-2) to
Independent (mRS 0-2) 0.960 -
Dependent (MRS 3-5) 0 - Hypothesis
Recurrent stroke 0.012 B (2.634,208.366) [29]
Dead (MRS 6) 0.028 B (4.339,152.661) [28]
From 2 years to 3 years
From Dependent (mRS 3-5) to
Independent (mRS 0-2) 0 - Hypothesis
Dependent (MRS 3-5) 0.881 -
Recurrent stroke 0.012 B (2.634,208.366) [29]
Dead (mRS 6) 0.106 B (16.683,140.317) [28]

From 3 years to 4 years
From Independent (mRS 0-2) to



Independent (mRS 0-2) 0.939 -
Dependent (MRS 3-5) 0 - Hypothesis
Recurrent stroke 0.010 B (1.900, 190.1) [29]
Dead (mRS 6) 0.051 B (7.717,144.283) [28]
From Dependent (mRS 3-5) to
Independent (mRS 0-2) 0 - Hypothesis
Dependent (MRS 3-5) 0.860 -
Recurrent stroke 0.010 B (1.643, 164.357) [29]
Dead (mRS 6) 0.130 B (19.793,132.207) [28]
Over than 4 years
From Independent (mRS 0-2) to
Independent (mRS 0-2) 0.891 -
Dependent (MRS 3-5) 0 - Hypothesis
Recurrent stroke 0.010 B (1.336, 133.664) [29]
Dead (MRS 6) 0.099 B (14.204 , 128.796) [28]
From Dependent (mRS 3-5) to
Independent (mRS 0-2) 0 - Hypothesis
Dependent (MRS 3-5) 0.860 -
Recurrent stroke 0.010 B (1.336, 133.664) [29]
Dead (mRS 6) 0.130 B (18.621,124.379) [28]
From Recurrent stroke to
Independent (mRS 0-2) 0.849 -
Dependent (mRS 3-5) 0.116 B (73.814,563.186) [26]
Dead (mRS 6) 0.035 B (12.141,332.859) [26]
Health utility
For <3 mo after stroke
Independent (mRS 0-2) 0.788 B (1.935,0.522) [19]
Dependent (mRS 3-5) 0.299 B (0.392,0.920) [19]
For >3 mo after stroke
Independent (mRS 0-2) 0.815 B(2.124,0.483) [19]
Dependent (MRS 3-5) 0.343 B (0.338,0.648) [19]
Recurrent stroke 0.703 B(0.917,0.387)
Dead 0 -
Health care costs (€)
Acute stroke initial hospitalization costs
Independent (mRS 0-2) 9251.607 vy (4699.873,1.968) 134.950 2]
Dependent (MRS 3-5) 10216.427 vy (397.916, 25.675) 512.157 [2]
Recurrent From Independent (mRS 0-2) 9251.607 vy (4699.873, 1.968) 134.950 [2]
Recurrent From Dependent (mRS 3-5)  10216.427 vy (397.916, 25.675) 512.157 2]
Ongoing costs every 3 mo
Independent (mRS 0-2) 989.089 vy (124.666,7.934) 88.585 2]
Dependent (mRS 3-5) 5973.648 vy (6.660,896.912) 2314.700  [2]
Dead (< 3 mo after acute stroke) 5661.710 - [1]
Thrombectomy additional cost
Device 5873.86 y (6.211,945.723) 2356.914 Microcosting
Staff cost 653.460 vy (11.983, 54.534) 188.775 Microcosting
Operating block cost 179.872 - - Microcosting






