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Abstract

Stroke treatment and prevention has witnessed a dramatic development in recent years, especially in developed countries. The objective
of this study was to calculate the costs and cost effectiveness of the treatment of ischemic stroke in a Czech stroke center using semi-
objective neurological measures — the modified Rankin Score (mRS), the National Institute of Health Stroke Scale (NIHSS), and the
Modified Thrombolysis In Cerebral Infarction Scale (mTICI). Three possible interventions were investigated: intravenous thrombolysis,
neurointerventional radiology, and both interventions applied in succession. In terms of both short-term and long-term effects,
from the hospital as well as the health insurance company perspective, the most cost-effective intervention proved to be intravenous
thrombolysis — for patients with both less and more severe stroke. This corresponds to the results of our literature search. The study
supports the suitability of the chosen HRQoL measures for analyses of clinical effectiveness and cost-effectiveness of stroke therapies.
In stroke patients, mRS, NIHSS, mTICI are more stable and have a better predictive value than QALYs based on patient-reported values.
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Introduction

Asithasbeen the central part of health technology assessment
(HTA) studies since the 1980s, cost-effectiveness analysis has
attracted a lot of attention. The concept of quality-adjusted
life years (QALY) prevails and is generally accepted in health
economics including HTA. However, this concept has been re-
peatedly criticized (Beresniak et al., 2015; Pettitt et al., 2016).
In particular, Beresniak et al. (2015) analyzed the problems in
detail in their ECHOUTCOME project. Although some nation-
al HTA agencies replaced QALYs with life years gained (LYG) or
other generic measures (EUnetHTA, 2015, p. 82), QALYs have
remained the leading concept in evaluation of health-related
quality of life (HRQoL). However, there are many disease-spe-
cific tools evaluating the HRQoL for the purpose of particu-
lar diagnoses enabling the comparison of cost-effectiveness
of various interventions. This paper is devoted to analyzing
cost-effectiveness of treatment options in patients with is-
chemic stroke using three specific (neurological) measures of
HRQoL.

Stroke
Globally, stroke is the second leading cause of death (Feigin et
al., 2016; Katan and Luft, 2018) and a cause of long-term disa-
bility. In developed countries, a decrease in stroke burden may
be observed mainly due to improvements in prevention of risk
factors, and due to good accessibility to acute treatment. Béjot
et al. (2016) conclude that stroke remains an important health
issue in Europe, and that the demographic ageing of the Euro-
pean population will lead to an increase in the total number
of cases — despite the improvements in prevention and ther-
apy indicated above. They estimated that the age-standard-
ized incidence of stroke ranged from 95 to 290 out of 100,000
inhabitants per year in Europe, with one-month case-fatality
rates ranging from 13% to 35%. In the Czech Republic, 39,937
patients were hospitalized with stroke in 2010, and 8,020 of
them died. As per 100,000 inhabitants, these figures corre-
spond to 379.17 and 76.14, respectively (Zvolsky, 2012). Se-
dova et al. (2017) showed that the overall incidence of hos-
pitalized stroke was 241 out of 100,000 individuals in 2011.
Stroke treatment has witnessed a dramatic development in
recent years. Alongside the application of new neuroradiologi-
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cal and neurological technologies, the main progress was due to
the establishment of specialized comprehensive stroke centers
(Hamann et al., 2016; Powers et al., 2018; Skoda et al., 20186).
In the Czech Republic, such stroke centers were specified by the
decision of the Ministry of Health in 2010 (Ministry of Health
of the Czech Republic, 2010) and established by the Ministry in
2015 (Ministry of Health of the Czech Republic, 2015).

Stroke therapy can be divided into pharmacological and
neuroradiological treatment. Intravenous thrombolysis is the
standard when administered within 4.5 hours of symptom
onset. Interventional treatment is an endovascular invasive
procedure used in patients with occlusion of large cerebral ar-
tery up to 6 hours from stroke onset (in selected patients up
to 24 hours). This treatment applies procedures such as clot re-
moval, stenosis dilatation, stenting and intra-arterial throm-
bolysis (Powers et al., 2018; Skoda et al., 2016).

The most important randomized controlled trials were
summarized in a handful of systematic reviews (Campbell et
al., 2015; Carvalho et al., 2017; Moore et al., 2016; Phan et
al., 2016; Rodrigues et al., 2016). Occlusion most frequently
occurred in the arteria karotis interna, arteria cerebri anterior
or arteria cerebri media, and the images were mostly acquired
by means of CT angiography or CT perfusion imaging. It is ap-
parent that mechanical thrombectomy significantly improves
the results of the modified Rankin Scale (90-day mRS) as
compared to the standard treatment using thrombolysis. The
90-day mortality rate is also lower in the endovascular group
than in the reference group.

The objective of our study, based on the Master Thesis by
Drugdova (2018), was to compare the clinical effectiveness
and cost-effectiveness of endovascular treatment (EVT), intra-
venous thrombolysis (IVT), and both interventions performed
in succession in patients diagnosed with ischemic stroke treat-
ed in the Comprehensive Stroke Center of the Military Uni-
versity Hospital in Prague (UVN) in 2016. The calculations are
made from both the payer’s (public health insurance compa-
nies) and the healthcare provider’s (OVN) perspectives. The
study includes a cost analysis for all interventions from the
hospital’s perspective and their comparison with reimburse-
ments under DRG.

Tools for measuring HRQoL in neurology

There are several tools to evaluate clinical outcomes in neurol-
ogy and, of course, they are convenient for measuring HRQoL
in patients after stroke. In this paper, the National Institute
of Health Stroke Scale (NIHSS), the modified Rankin Score
(mRS) and the Modified Thrombolysis In Cerebral Infarction
Scale (mTICI) are used to quantify the clinical outcomes. Their
advantage is a standardized assessment that makes it possible
to monitor patients’ clinical state over time and to compare pa-
tients and patient groups against each other (Muir et al., 1996;
Wilson et al., 2002). NIHSS is a scale with 15 components
quantifying the current neurological deficit on a scale from
0 (best) to 42 (worst). It assesses the level of consciousness,
speech, motor skills, sensitivity, visual field, etc. The NIHSS
score corresponds to the ischemic stroke volume and the level
of recanalization. The mRS classification serves to evaluate the
consequences of acute ischemic stroke. It assesses a patient’s
limitations in everyday life due to the neurological deficit - on
a scale from 0 (without limitations) to 6 (death). The result is
identified by a series of questions (Wilson et al., 2002). The
mTICI modified scale can assess the reperfusion after neuroin-
terventional treatment. It evaluates the passage of a contrast
agent in DSA on a scale from 0 (without perfusion after an
occlusion) to 3 (normal perfusion) (Zaidat et al., 2013).

Materials and methods

The data were obtained by means of a retrospective obser-
vational study conducted in UVN for patients after ischemic
stroke who received complete thrombolysis, endovascular
neurointerventional treatment, or both methods in succession
in 2016. These three therapeutic procedures were compared
in terms of clinical effectiveness and cost-effectiveness, from
both the payer’s (health insurance company) and the health-
care provider’s (UVN) perspectives. The clinical outcome was
assessed by means of the modified Rankin Score (mRS), the
National Institute of Health Stroke Scale (NIHSS), and the
Modified Thrombolysis In Cerebral Infarction Scale (mTICI).
NIHSS was assessed at admission, 24 hours, and 7 days af-
ter admission. mRS was determined by a series of questions
90 days after stroke onset. mTICI was used for the assessment
of reperfusion after the neurointerventional treatment. Sta-
tistical calculations were performed using the MS Excel and
R Commander applications. The observational study was ap-
proved by the UVN Ethics Committee on 27 October 2017.

The costs were calculated using the macrocosting method
as a share in the closest known more general costs. The reason
was that Czech hospitals incl. UVN consider numerous cost
data confidential and, besides, they do not monitor many an-
alytical data at all (Rogalewicz et al., 2015). The hospital costs
per respective patients were calculated as a proportion of the
total costs of the inpatient neurological ward or of the neuro-
logical intensive care unit. They comprise personal costs, costs
of drugs, blood, consumed medical materials, depreciations,
energy, repairs, services, laboratory services, radiological ser-
vices, “hotel services” (patient meals and accommodation),
laundry, etc. If the hospital stay included a surgical interven-
tion in the operating theatre, it was included in the costs of
the case — based on the number of minutes in the operating
theatre, where one minute was priced according to the operat-
ing theatre’s costs. The costs also include the share of the over-
head costs of the Complex Cerebrovascular Center. The over-
head costs of the whole hospital, however, were not identified.
This item was estimated by the staff of the Economic and Con-
trolling Departments at 20% of the direct medical costs. Thus,
the resulting amount was increased by 20%. The costs do not
include any follow-up rehabilitation care, as its purpose is not
the treatment of acute ischemic stroke itself, but to provide a
solution to its particular consequences. All the costs are stated
in CZK and in EUR, and the conversion was made using the
2016 average exchange rate.

The macrocosting method described above was used to
establish the total direct costs per individual patient of the
respective treatment group, which, in turn, served for the
calculation of the basic statistical characteristics of the given
group of patients. Cost data identified in this way were used
for the calculation of the cost-effectiveness ratios for individu-
al groups of patients, seen from both the healthcare provider’s
and the healthcare payer’s perspectives. The costs of an im-
provement by one NIHSS were calculated as the average costs
for the given treatment group per day divided by the differ-
ence of NIHSS at admission and 24 hours after admission. The
cost-effectiveness per day of treatment was calculated as the
average costs per day of treatment divided by the effect, i.e. the
inverted value of the reached NIHSS identified 24 hours after
admission. The cost-effectiveness per hospital stay was calcu-
lated as the average costs of the whole hospital stay divided by
the effect, which, in this case, was the inverted mRS 90 days
after the treatment.
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Sample

A total of 147 patients with acute ischemic stroke were ad-
mitted to UVN between 1 January and 31 December 2016, of
which 33 patients were transferred elsewhere (for non-spec-
ified reasons). The 114 patients treated in the UVN Compre-
hensive Stroke Center were divided into three groups accord-
ing to the administered therapy (intravenous thrombolysis,
mechanical recanalization, and both therapies applied in suc-
cession). For each patient, the following data were recorded
anonymously: admission date, age, sex, affected brain artery,
mTICI, NIHSS at admission, 24 hours and 7 days after admis-
sion, 90-day mRS, complications, whether IVT was received
within one hour, and the time from the symptoms onset to
the start of the treatment. NIHSS of 10 was chosen for the
point separating the better and the worse prognosis. NIHSS at
admission can serve as a predictor of the patient’s final clinical

state, and NIHSS at admission exceeding 10 indicates a suspi-
cion of a larger artery occlusion.

Results

Clinical effectiveness

The treatment of ischemic stroke in UVN follows the scheme
displayed in Fig. 1. Fig. 2 shows the number of patients treated
by intravenous thrombolysis, neurointerventional treatment
or by both methods in succession in 2016. Of the 114 pa-
tients undergoing treatment in UVN, there were 68 men and
46 women. The youngest patient was 29 years old and the old-
est 97 years old, while the median age was 73 years. These data
correspond to the data published in the studies from European
countries summarized above.

Reperfusion

Admitted to the hospital within 4.5
hours of symptoms onset
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Fig. 1. Strategy of ischemic stroke treatment in the Military University Hospital (UVN) in Prague (Source: Sramek, 2016)
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Fig. 2. Number of stroke patients admitted to UVN in 2016 (Source: Drugdova, 2018)

Fig. 3 displays NIHSS development 24 hours and 7 days
after the intervention for patients with NIHSS at admission
up to 10. After 24 hours, the median score showed the great-
est improvement for the patients treated successively by both
methods (improvement by 5 NIHSS points). After 7 days,
the result was identical for all treatment methods (improve-
ment by 1 NIHSS point). Fig. 4 shows the same for patients
with NIHSS at admission over 10. After 24 hours, the best re-
sults were reached in the group treated successively by both
methods administered at the same time (improvement by

8.5 NIHSS points) and, after 7 days, by the group treated by
IVT (improvement by 6 NIHSS points). The group treated by
neurointerventional treatment only worsened by 2.5 NIHSS
points (median score) after 7 days.

Fig. 5 illustrates the development of the state of patients
treated by individual modalities (IVT, NIV, both interventions
in succession) according to NIHSS at admission, NIHSS 7 days
later, and mRS 90 days after the intervention. The straight line
in the graphs on the left divides the patients who became bet-
ter (below the line) from those who became worse (above the
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Fig. 3. NIHSS median score: comparison of interventions for
patients with better prognosis (NIHSS up to 10)

(Source: Drugdova, 2018)
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Fig. 4. NIHSS median score: comparison of interventions for
patients with worse prognosis (NIHSS over 10)

(Source: Drugdova, 2018)

line). In the graphs on the right, the patients within the upper
enclosed area did not live to 90 days, while the patients in the
lower enclosed area had relatively good mRS scores.

Table 1 summarizes the clinical results (NIHSS, mRS, mT-
ICI) for all interventions, with the patients subdivided into
those with less severe stroke and better prognosis (NIHSS be-
low 10), and those with more severe stroke and worse progno-
sis (NIHSS over 10). The patients with less severe stroke had
excellent 90-day mRS scores in all groups, while the patients
with more severe stroke did not live to 90 days or survived
with bad mRS. The more severe cases treated by neurointer-
ventional treatment did not show any improvement in the
NIHSS score. The more severe cases treated by intravenous
thrombolysis and by both methods successively started with
a bad result, and their improvement in NIHSS was more sig-
nificant than the improvement of the less severe cases — even
though their total results remained worse.

Costs and cost-effectiveness

In 2016, the basic price per bed-day in the neurological de-
partment was CZK 2,317 (EUR 85.71) for a standard bed, and
CZK 11,822 (EUR 437.32) for an ICU bed. Table 2 compares
the costs of individual interventions from the hospital’s per-
spective against the reimbursements from health insurance
companies, i.e. costs from the payer’s perspective. The costs
of the treatment of less severe cases (patients with NIHSS at
admission lower than 10) and the costs of the treatment of
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Fig. 5. Comparison of NIHSS at admission and after 7 days for patients receiving IVT (a), NIV (c) and both therapies in succession (e);
comparison of NIHSS at admission and mRS after 90 days for patients receiving IVT (b), NIV (d) and both therapies in succession (f)

(Source: Drugdova, 2018)
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Table 1. Summary of clinical results of patients with ischemic stroke

iErton e e Less severe cases More severe cases
Mean Median STD Mean Median STD
NIHSS admission 4.98 5 2.30 16.50 16 4.6
NIHSS +24 h 2.61 2 3.1 11.44 10 8.62

IV thrombolysis

NIHSS +7D or discharge 1.95 1 3.38 8.43 6 8.12
mRS D90 1.38 0.5 212 4.33 6 2.89
mTICI 2.94 3 0.14 2.61 2.6 0.45
NIHSS admission 4.00 4 1.73 16.61 153 3.90
Neuro-intervention NIHSS +24 h 2.75 2 2.55 13.14 15 6.60
NIHSS +7D or discharge 3.67 1 4.64 14.22 18 7.8
mRS D90 0.50 0.5 0.55 4.71 6 1.98
mTICI 2.83 3 0.26 2.57 B 0.86
NIHSS admission 6.22 6 2.54 17.86 16.5 5.68
Both interventions NIHSS +24 h 6.71 1 12.32 9.95 8 7.36
NIHSS +7D or discharge 2.57 1 855 9.6 8 5.98
mRS D90 1.86 0 2.61 4.38 5 1.89

Table 2. List of costs for individual treatment modalities

“Less severe cases “More severe cases
Tterenten Cost parameter (NIHSS admission < 10)” (NIHSS admisson > 10)”
Minimum Mean Maximum Minimum Mean Maximum
Hospital stay 2 10 38 4 11 23
(days)
DRG reimbursement 23961 48 722 369 853 23961 79 825 405 531
(CZK/EUR) 886.36 180232 13681.54 886.36 2952.87  15001.33
1V thrombolysis ol 35171 91181 330038 40738 105646 307271
(CZK/EUR) 1301.04 337295 1220871 150697 3908.04 11366.52
Difference -11210 -42 459 39 815 -16 777 -25821 98 260
(CZK/EUR) -414.68  -1570.64 147283  -620.61 -955.17  3634.82
Hospital stay 3 9 14 3 15 64
(days)
DRG reimbursement 116 608 230 420 485 466 210 244 239 668 553 441
(CZK/EUR) 431354  8523.66 17958.27 777731  8865.76  20472.78
Neuro-intervention Hospital costs 138876 295096 584234 227936 420647 1086099
(CZK/EUR) 5137.28 10916.14 21611.88 8431.77 15560.50 40176.78
Difference —22 267 -64 675 -98 768 -17692  -180979  -532658
(CZK/EUR) -823.70  -2392.45 -3653.61 -654.46 -6694.74 -19703.99
Hospital stay 6 16 31 4 12 31
(days)
DRG reimbursement 210 244 318 785 969 372 210 244 238 470 553 441
(CZK/EUR) 777731  11792.44 3585834 777731  8821.44  20472.79
Both interventions Hospital costs 192436 394528 916350 122068 345358 746665
(CZK/EUR) 711856  14594.31 33897.46 451552 1277542  27620.50
Difference 17 808 -75 743 53022 88176 -106888  -193 224

(CZK/EUR) 658.75 ~ -2801.87 1961.38  3261.79 -3953.98 -7147.71
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more severe cases (patients with NIHSS at admission higher
than 10) are always listed separately.

The cost-effectiveness was calculated from the healthcare
provider’s perspective, which better corresponds to the reality.
Table 3 shows the “short-term” cost-effectiveness calculated
for the first day of treatment. The clinical effect used is the dif-
ference between the 24-hour NIHSS and NIHSS at admission.
The cost-effectiveness ratio was expressed as the average costs
per day of treatment divided by the improvement in NIHSS
during the first 24 hours. For both less severe and more severe
cases, intravenous thrombolysis was the most cost-effective
treatment. For less severe cases both interventions successive-
ly proved to be least cost-effective. For more severe cases, neu-
rointerventional surgery was the least cost-effective option.

Table 3. Cost-effectiveness from the healthcare provider’s

perspective; average costs per day of hospital stay related
to the NIHSS mean improvement within the first 24 hours

NIHSS Mean C/E
(difference at Z(;S;;Z
admission and P( CZK)Y
after 24 h)

IVT < 10 NIHSS 2.37 9118 3847
IVT > 10 NIHSS 5.06 9604 1898
NIV < 10 NIHSS 1.25 32788 26230
NIV > 10 NIHSS 3.47 28043 8082
Both interventions 0.49 24658 50322
< 10 NIHSS
Both interventions 7.91 28780 3638
> 10 NIHSS

Table 4 presents the “long-term” cost-effectiveness from
the healthcare provider’s perspective. Here, the clinical effect
was the 3-month mRS. mRS lying between 0 (best result) and
6 (worst result) were “inverted” using the formula mRSinv =
1 +(6-mRS). Thus, mRSinv ranges between 1 (worst result) and
7 (best result); the technical addition of one prevents division
by zero. The intervention ranking according to cost-effective-
ness was also the same from this point of view: for both less
severe and more severe cases, intravenous thrombolysis was
the most cost-effective therapy, for less severe cases both in-
terventions could be considered to be the least cost-effective,
while for more severe cases the neurointerventional surgery
was the least cost-effective option. Therefore, the cost-effec-
tiveness assessment did not differ in short-term and long-
term results.

Hospital overhead costs represented a significant item in
the healthcare provider’s costs. However, the value was very
roughly estimated. The staff of the Economic Department es-
timated the total costs incurred for hospital administration to
be 20% (see Methodology). For this reason, sensitivity analy-
sis was performed for a change in the magnitude of this item
by +10%. This change did not cause any alteration in the order
of individual interventions.

Discussion

Compared to the selected published studies (Campbell et al.,
2015; Carvalho et al., 2017; Moore et al., 2016; Phan et al.,,
2016; Rodrigues et al., 2016), there was higher average re-

Table 4. Cost-effectiveness from the healthcare provider’s

perspective; total hospital stay costs related to the average
mRS scores after 3 months

mRS after mRSinv Total costs C/E
90 days (CZK)

IVT < 10 NIHSS 1.38 5.62 91181 16224
IVT > 10 NIHSS 4.33 2.67 105646 39568
NIV < 10 NIHSS 0.50 6.50 295096 45399
NIV > 10 NIHSS 4.71 2.29 420647 183689
Both interventions 1.86 5.14 394528 76756
< 10 NIHSS

Both interventions 4.38 2.62 345358 131816
> 10 NIHSS

spondent age (74 years) in our study, which may have affected
the higher 90-day mortality rate in the endovascular group
(27.6%) (Nam et al., 2015; Tinkov4 and Maly, 2016). The re-
sults were also distorted by incomplete 90-day mRS detection.
We do not know the 90-day mRS in 21% of all cases. The NI-
HSS median at admission appeared to be significantly better
(equal to 9) in our study than in the other studies. Intrave-
nous thrombolysis was administered to 75.4% of the patients.
In our study the intervention median time was significantly
lower (175 minutes), and recanalization was successful in
86%. mRS of 0-2, i.e. “self-sustained patient”, was reached in
36.2% of endovascularly treated patients, and in 69.6% of pa-
tients treated by intravenous thrombolysis. Thus, intravenous
thrombolysis was clinically the most effective therapy. Howev-
er, an intentional choice of the patients caused this (see Fig. 2).
This group of patients also showed a very low 90-day mortal-
ity rate (10.7%). It is evident that the results of the study did
not depart from the results of the other studies as far as the
endovascular treatment is concerned, while the results of the
intravenous thrombolysis administered in UVN were signifi-
cantly better, so that the intravenous thrombolysis overcame
the endovascular intervention in the results based on mRS
evaluation.

The main strategy in the treatment of acute ischemic
stroke remains thrombolysis with intravenous tissue-type
plasminogen activator (t-PA). With the advances in endovas-
cular techniques and a high success rate in the administration
of neurointerventional radiology, there has been a growth in
endovascular interventions in recent years. However, the ran-
domized trials published in 2013-14 did not prove the EVT
benefit compared to classic IVT in the treatment of acute is-
chemic stroke (Broderick et al., 2013; Ciccone et al., 2013;
Kidwell et al., 2013). After the design of the respective studies
was reassessed, the MR CLEAN study was published in 2014
(Berkhemer et al., 2015), which changed the view of endovas-
cular interventions. However, the issue of selecting suitable
patients is still being discussed. This has been duly illustrated
by various studies (Bracard et al., 2016; Campbell et al., 2018;
Simpson et al., 2017; Tinkov4 and Maly, 2016), as well as by
our current study.

We expected the patients with worse NIHSS at admission
(objectively more severe cases) to be more expensive on aver-
age. However, this was not confirmed in the study. It seems
that the total costs of the intervention depend on a much
more complex view. The results of cost-effectiveness were af-
fected by the number of hospital stay days (less severe cases
were hospitalized for a shorter time than the patients with
complications), by the number of complications and, above all,
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by the material actually used. It differed, particularly, in the
neurointerventional treatment, due to the variability of the
used material and its amount, which differs according to the
particular patient’s needs and cannot be fully standardized.

From the cost-effectiveness analysis (in terms of both
short-term and long-term effects) it is obvious that intrave-
nous thrombolysis is the most effective intervention for both
less severe and more severe cases from the hospitals’ per-
spective — as well as from the health insurance perspective
(assessed by the NIHSS scores at admission). For more severe
cases, neurointerventional treatment is the least effective op-
tion, while for less severe cases the use of both interventions
successively is the least effective. This corresponds to the re-
sults of the literature search presented above (Donaldson et
al., 2016; Kumar et al., 2015; Xie et al., 2016). Neither IVT,
nor neurointerventional radiology seem to be effective after
six hours has passed (Powers et al., 2018; Qureshi et al., 2013;
Tinkova and Maly, 2016; Skoda et al., 2016); such patients
were not included in our study.

The study supports the suitability of the chosen HRQoL
measures for analyses of clinical effectiveness and cost-effec-
tiveness of stroke therapies. Neurologists are used to working
with their semi-objective measures (mRS, NIHSS, mTICI) and
understand well the results expressed in these units. In stroke
patients, they are more stable and have a better predictive val-
ue than QALYs based on patient-reported values (Chiumente
et al., 2015; Ganesalingam et al., 2015). We showed that mRS
and NIHSS can be well used to compare cost-effectiveness of
various stroke therapies.

The results of the present study show that stroke treat-
ment is an example of an undervalued diagnosis in the Czech
Republic - the healthcare provider shows a total loss of be-
tween CZK 31,225 (EUR 1,155) and CZK 142,920 (EUR 5,287)
for a hospitalization. Of course, this situation is considered
unfair by the healthcare provider, who tries to negotiate high-
er reimbursement with the healthcare payers. However, these
attempts have so far failed, since, from the systematic point
of view, the result just confirms that the inpatient care reim-
bursement system does not reflect actual costs; it has incor-
porated some overvalued and/or undervalued specialties since
its introduction in the late 90’s. Thus, the solution does not
lie in negotiating reimbursement for individual specialties, but
rather in attempting to cultivate the whole inpatient care re-
imbursement system.

Limitations of the study
The interpretation of the study results presented above can be
affected by several limitations that the authors are aware of.
Most of them are due to practical aspects such as availability of
data, time horizon of the study, or ethical issues.

The main limitation is the retrospective observational de-
sign of the study. Although all patients undergoing the three

respective interventions in UVN in 2016 were included, their
particular interventions were chosen intentionally (the study
was not randomized).

Second, the data were collected from a single hospital.
Since the UVN Comprehensive Stroke Center is one of the
leaders in the field in the Czech Republic, and detailed nation-
al guidelines exist (Skoda et al., 2016), this probably poses
no problem in terms of clinical effectiveness. Cost data and
cost-effectiveness results calculated from the healthcare pro-
vider’s perspective may be affected by the particular hospital
processes and economic situation. Due to the uniform ways of
healthcare reimbursement in the country, the results will be
generally valid for all Czech Comprehensive Stroke Centers.

Third, the number of patients the study is based on is rel-
atively low (147), which might have affected some statistical
characteristics of the sample (e.g. the average age).

Finally, the follow-up check 90 days after the intervention
was executed in only 79% of patients; thus, the cost-effective-
ness results based on mRS taken 90 days after admission may
be affected. However, Fig. 5 shows the range of NIHSS in all pa-
tients (left) and those who passed the 90-day follow-up check
(right), and it does not indicate any remarkable shift.

Conclusions

The most cost-effective treatment method appears to be intra-
venous thrombolysis as it shows the greatest clinical benefit
and, at the same time, it is also the least costly method when
compared to the neurointerventional treatment and both
methods applied successively. Nevertheless, the intravenous
thrombolysis cannot be used in all cases, e.g. if a patient has
contraindications to it, or if he/she was admitted to the hos-
pital after more than 4.5 hours of the onset of symptoms. In
patients with large cerebral artery occlusion, the endovascular
treatment is used, which is costly — mainly in terms of mate-
rials.

The treatment of acute ischemic stroke belongs to the
group of interventions that are undervalued in the current
DRG reimbursement scheme. Adding up all costs to create a
true picture of the actual expenses, the provider is at a loss
ranging from CZK 31,225 (EUR 1,155.07) to CZK 142,920
(EUR 5,286.87) per hospital stay. The mean loss per inpatient
bed-day is CZK 6,581 (EUR 243.44 EUR).
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Miry zdravim podminéné kvality Zivota pro analyzu nikladové efektivity l1écby ischemické

cévni mozkové prihody

Souhrn

Lécba i prevence cévnich mozkovych ptihod (CMP) zazily v poslednich letech dramaticky vyvoj, a to zejména v rozvinutych ze-
mich. Cilem této studie bylo vy¢islit ndklady a nakladovou efektivitu 1é¢by CMP v ¢eském komplexnim cerebrovaskuldrnim cen-
tru na zékladé semiobjektivnich neurologickych nastroju — modifikované Rankinovy $kaly (mRS), NIHSS (National Institute of
Health Stroke Scale) a modifikované skaly mTICI (Modified Thrombolysis In Cerebral Infarction Scale). Byly zkoumany t#i mozné
intervence: intravenézni trombolyza, neurointervenéni radiologie a oba vykony provedené po sobé. Jak u pacienti s leh¢im, tak

u pacientt s téz3im pribéhem CMP se z pohledu kratkodobych i stfednédobych efektt jevi ndkladové nejefektivnéjsi intravenozni
trombolyza, a to z perspektivy platce i z perspektivy poskytovatele péce. To se shoduje s vysledky provedené literarni reerse. Stu-
die prokazala vhodnost zvolenych mér zdravim podminéné kvality Zivota pro analyzu klinické i ndkladové efektivity terapii CMP.
U pacient po CMP jsou mRS, NIHSS a mTICI stabilnéjsi a maji vy3si prediktivni hodnotu nez veli¢ina QALY, ktera je zaloZena na

pacientském sebehodnoceni.

Kli¢ova slova: akutni ischemicka cévni mozkova pt¥ihoda; hodnoceni zdravotnickych technologii; HTA; nadkladova efektivita;

specifické nastroje HRQoL; trombektomie; trombolyza
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