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Abstract

The mechanical thrombectomy (MT) is the established standard and effective treatment for large
vessel occluded stroke patients. This research aimed to analyze whether MT was cost-effective when
compared with intravenous thrombolysis (IVT). This was a retrospective cohort study, reviewing medical
records of acute ischemic stroke patients with large vessel occlusion during 2015-2020. The study includ-
ed 106 stroke patients treated with MT (n=66) versus IVT (n=40). The total cost of MT and IVT were es-
timated at 568,587 baht and 121,582 baht, respectively. Both male and female patients treated with MT
had a greater quality-adjusted life years (QALYs) compared to those treated with IVT. The incremental
cost-effectiveness ratios for male and female patients treated with MT were 99,184 and 82,715 baht per
QALY gained, respectively. Conclusion: This study demonstrates that MT was cost-effective for treating
acute ischemic stroke judging against the willingness to pay of 160,000 baht per QALY of Thailand.

Keywords: mechanical thrombectomy, intravenous thrombolysis, acute ischemic stroke, cost utility

nUKavazIkawa

SANADALTEAANDY (stroke) NBMANAIIUNNTT
waziluanmgnismesuduiue Tudgeensy 210
nsfnulagnisdrselugusuiomanuynuedlsa
vasdonaueuartaduidudlulsznnslnedislony
45-80 U Tu 5 navesUszmelng lagdrialuyied
WA, 2547-2549 WuIThuUsEINTIINIU 19,997 AU
11 379 au Wulsavaondenauomsefnduaiuyn
Jovar 1.88" Tl w.a. 2557 driinlsalaifinsie nsu
Aunulsn isenudtienemelsavaeniiondsos
25,114 au Jstuindulgmddguesasisagalng
Uagtudsemalngladinissnwilsavasnidon
auesiuvidegadulaenslvenazardundonluvasn
doardndunnsgrunissnunludUieslsanaenien

Aa o ) = Vo o
aupsNisuiionnisvadlsaniely 4 97luanse wadadl
Jgynisihfsenasaieaudenvestae taud ns
1714 unan 4 9luaRse NIaiTeMINVDINITEASY
g1ara1aUADn UIBlISULIaTagALLADALAIE]
9INsHAUINFDE

n13$nwUielsanaenidonaueenlunsid
AN8aEIUVABMLERAENDY (mechanical thrombec-

P v A & ) aa
tomy) nelanisldiasesionalsgdadun1ssnwid
UszAnsHaun WuAMUAINTNU9In15SNElsAran
Gonauadfurioanduszoziduundutasunmsgu
Tunssnealulsewmekazanausena®® Tul a.e.
2015 7115815 New England Journal of Medicine ¢
aa '3 a v d‘ d' d' Y [ L2
AfuiNaIde 5 Fee Migatunsinugdaelse
VAOALEONANDINUNI 0 DAFULAB UNTUAIUA LAY




\)

Uil 16 AUV 4 6aIAN-5WIIAN 2565

)

21SANSIVEUS:UUAISISIUTY

%

)

NADALEDAANDY bawn MR CLEAN®, ESCAPE® RE-
VASCAT?, SWIFT PRIME®, EXTEND-IA? Fadunis
Snwlagldanvaiunanalfenauassiuiunivigun
a1m (stent retriever devices) wuiniuss@ndualu
nsiUavasnidenaussiigadulafniinissnuiny
imsguvidensivenasaneaudonluasmdens®

19 4y

1N9UIT8U89 Jeban G waTANEY
Anwlusemaingy wudeuyuYensinwe
15AYDALRENALDIAUNTORAAUTEELIAUNGUA LY

a A a °

avangdudenturasndanai 1 518 Tunsauan 20
= 1 Y] I3 ‘i! ¥ 1 v U
U Winfiu 2,953 9aans BaeenauyuYeInisinm
PYE8AIUNADALEBAFNDITWYINNU 13,803 naaans
aglsnnn Yauanizvesdienlasunissnweie
geauvaandenaNesIrainIgtentnsunsinm
mugaranedudenluvaesnieadiey 1.05 Ylunseu

d‘ o S d‘ 1 L2 Q‘I Y U
nanfiAwIn 20 U llesannaudUienlasunisinm
PIYEYAIUNADALADAFNDILLAUNAITUBEAIN &
BNTINITTOATINUINNI LDAUIUTATIAIUAUY Y
Uszandwadiuiiy (incremental cost-effectiveness
ratio: ICER) wi1fiu 11,651 Avaans Aelauniie faty
lunsfnwiiinanisasuladn nsshwideaneeany
VaeALaonaNolUTEANSHALAEAUANANTIYILAR
ANNANTT Dawdlurnausnvenssnwnaslaunung
SNWTNINNIINITTNBINILLIALANLALLR DA bUNADA
LADAM

Yananuilaudvelulsemadniaves Matteo
Ruggeri™” uaganiy wuitnsinwgUlgniganyaiu
NaRALERRANaIINAUNSHeNavaudLdenluvaen
A ° v o Aa oA = P )
oA HaNTISS N NANI wilawUSsuiguiunig
SNYINILERLANYALLRDA UNADALADARILNEIDE
Wealunsouszeznain1sfine 5 U lnedunusiy
YINNTSNWIYENYEIUVADALG DAFNDITINAUNT I

grazaneduienluvaoniennsietiy 1 518 wag

FunuveInsinudiggazatsdudonlunase
Wendigsegufefer iy 1 918 Wiy 13,414
gls wag 9,352 gls auadu dwutavnnsvesiae
fldfunssnwimemomunasadenauossiuiuen
azanvduidenluvaonidenduarlauanizvosiie
AlFsumsinwisesazasaundenlunasadons
Wigaografniniu 0.55 waz 0.17 suddu il
Aurudnsduiuyuussaniuadiuin wirfy
23,990 glsrelaunne Fauandifiuinnsinuse
angauvaandenauaiauAuaAlunsinwEaeY
15AYRDALREAHNDIAUNTDRARUTEELREUNSY
ogslsfinnu dmsuluvsanalnetdu n1ssnw
freaeatunaondenaue iy niaildanei
T¥gunsainiansunndfifisaiung dnsnisinw
vveg1edeliaseunau {Ulsdrulnglaaiuise
Pearsnwld nsAnwiidiinmesimdoyadunu
assnUstlevivasnssnudiielsavaenifonauasiu
W309AfUTE UL AUUNSUAILAYAIUVIADALAR LD
Wisuisuiunmssnudmenislienagansdudeslu
viapaiden IilauansnanLAAYaINI 3L
MmyaeauvaeniienauadluUsemalng

s:10aud3SANU

nsfnuiiumsiinseidunuessausslem
(cost-utility analysis) Wnglthuuinaaimnuasugenans
fiFoniunugiinisdadula (decision tree) fsnmil 1
lngdiasziiseuiiguiuyuluyuteweliuinig
adun1n (healthcare provider perspective) wag
Usganinaluguuuutavnie (quality-adjusted life
years: QALYs) vaansinwdiielsavaaniionduss
AUNTDEARUTEELLANUNTUAILAIEAIUNADALHDA

dupnUSeuisununisivietazatsduianlunase
LADARN

()
O



Journal of Health Systems Research

Vol. 16 No. 4 October-December 2022

I:l —--Decision node
O ——Chance node
<] —-Terminal node

Mechanical thrombectomy

mRS 0

mRS 1

Acute ischemic stroke
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i.v. rtPA = intravenous recombinant tissue plasminogen activator, mRS = modified Rankin scale
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FAUYLATIAR (total material cost)
FIFUNUNASE (total direct cost)
FUUN1TaN*

AU (total cost)

Intravenous thrombolysis
cost (baht/patient)

26,065.08 24,900.05
268,356.74 13,336.73
8,783.89 294.88
154,726.52 =
405.79 37,557.00
1,180.00 900.00
13,385.15 24,060.00
854.66 250.70
64.26 18.85
179,400.27 63,081.43
473,822.09 101,318.20
94,764.41 20,263.64
568,586.50 121,581.84
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Variable

Age (years), mean * SD
Male, n (%)

Medical history
Diabetes mellitus, n (%)
Hypertension, n (%)
Hyperlipidemia, n (%)
Atrial fibrillation, n (%)
Coronary disease, n (%)
Prior stroke / TIA, n (%)

Baseline clinical characteristics
NIHSS, mean = SD
mRS, median (Q1-Q3)

Clinical outcomes post-treatment
mRS at 3 months median (Q1-Q3)
MRS 0-1 71 3 Liew, n (%)

mRS 0

mRS 1

mRS 2

Mechanical thrombectomy Intravenous thrombolysis p-value
n=66 n=40
61.50 = 16.30 65.08 = 14.36 0.582
41 (62.1) 21 (52.5) 0.417
14 (21.2) 12 (30.7) 0.608
50 (75.8) 38 (95.0) 0.012
53(80.3) 36 (90.0) 0.315
37 (56.1) 17 (42.5) 0.406
4.(6.1) 6 (15.0) 0.378
11 (16.7) 11 (27.5) 0.072
16.39 + 6.13 15.35 £ 547 0.430
5.00 (5.00-5.00) 4.50 (4.00-5.00) < 0.001
2.00 (0.00-5.00) 4.00 (1.25-5.00) 0.097
31 (47.0%) 10 (25.0%) 0.027
22 (33.3%) 4 (10.0%) 0.093
9 (13.6%) 6 (15.0%)
4(6.1%) 4 (10.0%)
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Variable

mRS 3
mRS 4
mRS 5
mRS 6

Symptomatic ICH (type II), n (%)
Recurrent ischemic stroke, n (%)
Dead, n (%)

EQ-5D-5L utility index score
at 3 months, median (Q1-Q3)

EQ-5D-5L utility index score at 3 months
mRS 0
mRS 1
mRS 2
mRS 3
mRS 4
mRS 5
mRS 6

EQ-5D-5L visual analog scale
at 3 months, median (IQR)

Length of stay in stroke unit

Mechanical thrombectomy Intravenous thrombolysis p-value
n=66 n=40
2 (3.0%) 3 (7.5%)
9 (13.6%) 9 (22.5%)
10 (15.2%) 10 (25.0%)
10 (15.2%) 4 (10.0%)
12 (18.2) 9 (22.5) 0.621
1(1.5) 1(25) 1.000
10 (15.2) 4(10.0) 0.328
0.796 (-0.124-0.992) -0.117 (-0.283-0.735) < 0.001
1.000 (0.968-1.000) 0.893 (0.844-0.979) 0.035
0.836 (0.763-0.914) 0.766 (0.731-0.796) 0.117
0.714 (0.654-0.737) 0.692 (0.642-0.781) 0.770
0.079 (-0.56-0.214) -0.056 (-0.103-0.621) 0.767
-0.132 (-0.235- (-0.056)) -0.212 (-0.283-(-0.132)) 0.165
-0.259 (-0.283- (-0.192)) -0.283 (-0.283-(-0.283)) 0.036
0 0 -
80.00 (30.00-95.00) 25 (10-78.75) 0.001
7 (4-9.3) 10 (7-13.8) < 0.001

EQ-5D-5L = Euro quality of life - 5 dimensions - 5 levels, CH = intracerebral hemorrhage, IQR = interquartile range, mRS = modified Rankin

scale, NIHSS = National Institutes of Health stroke scale, Q = quartile, SD = standard deviation, TIA = transient ischemic attack

WaRARINDINITUAINITSNYIN 3 LHBU WU
Adenlasunmsshwimeaeauvaenidenaues den
MRS 7 3 AOUATY dAMIAY 2 (quartile 1-3, Q1-
Q3, 0.00-5.00) dugtenlasunisshwimeeiazaiy
a oA a o a1 a & W
dudenlunasaidans 4A1 MRS 91 3 wheu WAy

4 (1.25-5.00) uenanduIugUreninwisivany

auviaendonaesfidan mRS 0-1 7 3 wou wirtu
Yovay 47 Fannnidnnudtieildsunsinude
graransdudonlunaendendegefituddaynig
aBATiEl mRS 0-1 71 3 Lo wihifu¥esag 25, OR 2.657,
95% C11.120-6.302, p = 0.027 fstiu agiiuldings
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mRS at 3 months

1.000

0.836

0.714

0.079

-0.132

-0.259
0

N U0 A W N = O

mRS = modified Rankin scale

Utility of mechanical thrombectomy

Utility of intravenous thrombolysis

0.893

0.766

0.692

-0.056

-0.212

-0.283
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Treatment Total cost  Cost variance
(baht) (baht)
Mechanical thrombectomy
Male 565,566 443,351
Female 565,566 443351
Intravenous thrombolysis
Male 122,215 443,351
Female 122,215 443,351

Quality-adjusted Incremental ICER,
life year (QALYs) QALYs (baht/QALY)
(year) (year)
8.93 a.ary 99,184
10.63 5.36 82,715
4.46 - -
5.28 = .

ICER = incremental cost-effectiveness ratio, QALYs = quality-adjusted life years
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Cost-effectiveness acceptability curve in Thai male stroke patients compared between

mechanical thrombectomy and intravenous thrombolysis

160,000 Bahtper QALY gained
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Cost-effectiveness acceptability curve in Thai female stroke patients compared between
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Unit cost MT (baht 122,400, baht 287,900)
Unit cost rtPA (baht 20,865, baht 41,730)
Utiltiy in rtPA at mRS 3 (-0.103, 0.621)
Utility in MT at mRS 1 (0.763, 0.914)
Utility in rtPA at mRS 0 (0.844, 0.979)
Utility in rtPA at mRS 2 (0.642, 0.781)
Utility in MT at mRS 0 (0.968, 1.000)
Utility in MT at mRS 3 (-0.560, 0.214)
Utility in rtPA at mRS 1 (0.731, 0.796)

Utility in MT at mRS 2 (0.654,0.737)

-45.96%

-11.53%
-3.25%
4.30%
3.23%
-2.64%
-1.84% I 3%
-2.89% | 1%
1.77% I 2%

-0.92% | 1%

Percentage of changing ICER compared to mean ICER due to each parameter

lower limit W upper limit

ICER = incremental cost-effectiveness ratio, mRS = modified Rankin scale, MT = mechanical thrombectomy, rtPA = recom-

binant tissue plasminogen activator

291 4 Tomado diagram kanIN33ATIEIAULYe4 ICER 73835 one-way sensitivity analysis d1msunissnwgtiesae
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