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Abstract
Cost-effectiveness of thrombolysis service for patient with ST segment

elevation myocardial infarction in primary care hospital

Surasak Saokaew*, Piya HanvoravongchaiJr

* Department of Pharmacy Practice, and Center of Health Outcomes Research and Therapeutic Safety
(cohorts), School of Pharmaceutical Sciences, University of Phayao
T Department of Preventive and Social Medicine, and Thailand Research Center for Health Services

System, Faculty of Medicine, Chulalongkorn University

ST segment elevation myocardial infarction (STEMI) is a major cause of death. Recent evidences
showed that primary percutaneous coronary intervention (PPCl) can reduce mortality rate. However, in a
situation where PPCl is unavailable, facilitated percutaneous coronary intervention (FPCI) using fibrinolytic
drug before patient referral could be an important life-saving solution. Since FPCI may increase the risk of
major bleeding and it incurred more expenditure, the information on cost-effectiveness of FPCl is useful
for policy makers.

A Markov model was used to compare the lifetime cost and quality-adjusted life years (QALYs)
accrued to patients receiving FPCl before referral or PPCl at referral center from societal and health
system perspective. All analyses were performed using Microsoft Excel. Input data were retrieved from
literatures and electronic databases.

We found that FPCI program at community hospital is a dominant alternative given its lower cost
and higher effectiveness than PPCI at referral center. This means it is a cost-effective policy option.

Therefore, community hospitals with the capacity to provide FPCl service for STEMI patients
should be supported to offer such service for better access to the patients with higher overall quality of
life and lower costs to the systems. We suggest that policy makers in the Ministry of Public Health and
the hospital administrators should consider these findings and provide support to make FPCI available in
community hospitals with existing capacity. Capacity strengthening particularly in terms of manpower, and

budget should be provided especially in the areas where there is still shortage of supply.



Ninaaasvang

Isanduilevlamedeundusiaeadion (ST segment elevation myocardial infarction: STEMI) 1Ju

' v
U = o = =

anuanisanefidfydaduuilduglunnd lnedneglungulsaszuulvadieudondudulsalifadendulym

q

A157500gY NARRANSITUEY NWUNHUsEYINIMEMElIARINElEnTITIawl LarTenunsAnwnsElauae

=

gufwnlulsemalne  wudwihliagydedavnnevsegaydetiseigresnisiquainiifvesnisgadeUguanie

o

v 3
@ o v

e wendnillsavaenionaussneliinuansenudedUiswazasouass  NemuAnwIngUIaTIAeuTIegs
& Y Yo @ 0§ Yy A aa o1, 2)
Junsededlasunisguaannaseuais wazanugulswedsaeaiigdiededinla
lsananuilemlameideundurdaeaiion Inen1slalrdenluidesndsideilalaln (reperfusion
v d' Y o o o o ' = Y] a aa 2/3) o o 8 v
therapy) Wisigaduiiladdglunisihvinnziingn Fwwzauseandnsinisidediale . lnedagiuuusiili
msaseauilasazldueaguueienasadon (primary percutaneous coronary intervention: PPCI) 18u
madenusnlunsilavasaideniila iewinlasuniseensuindussd@nsnmaninnslieiavarsduiden 8nieds
o A aa 1 1% v (4) ' < v AY o w o
ansnTNsdetianaznzunsndeulauinnit . eg1slsinu Sadldediiaransusznnsliunisin PPCl Taganiy
ANUNFaNTadlseIuIa guNIal wazyaAaIns iaunsavin PPCI laegneliusedvsninuaznanniial
ns@nwimstieazanefudendadmaasniieadlugUls STEMI fsnlsaweruianiely 3 Faluausn
o v ] a a @ & aaly 1 o (5) v & A v " ]
wdaduniien nuisyavsravein1sinyiaesisldunnaeiy” dululunsdidUaseginslnanismeuiad
a111509i1 PPCl o Taglsifiszuuaudeans wieresldsyegiiailuisaaiunenuianiinnuanuisalunisvin PPC
(door-to-balloon) 1iun1 szeziailufsaniunetuiandauaansatunsiieiavateduien (door-to-needle)
| a a v a a ) Y 6) o & B3 a A . . =]
11NN 60 W agfinaliusy@nininvesnisinwise PPCl anas  satunisiienagatsduiden (fibrinolytic w3e
thrombolytic drugs) 3adusnmadennilslunisilanasadeniila Wieanvuinvesnduierlanieadls dnvs
faaganiuanuaNIsansinuvesilavetandiy uwagtesiunnzimladuval eaglinanlunisilavaen
& o Al Yo ) o a (7,8)
wwomnlalelasuenniglu 1 daluswasanilennis
1 @ o b4 [ J = a 19 & L4
aglsfinny Jagdumsiiendananidianslulsimeiuiaumingrdevselsanguianud 1sameiuia

Fandn videlsmenunagusuunauiity fededriadendnn fuisftegmennlsmeruiadisiu Ssdlenaldsy
nsnwegaiuvisiinmn fsesiituldandeyavesdnaundnussiugunmuiend Anudniiiaeldsuns
SnwdheTEdinaniifiesiosay 0.1 winiu Fafu nsevsassnge Saasuliinslioasansdudenliis
fian Inglilsmeunagusuansalioazasaudonld Tnetmuadiansensisansisugy Deudszunn 2557
gvsansii 2 (auuazdassuutinsiifnunmansgiu aseuagu Ussrsuaansadndauinmsld) daind 4
($ovazvositelsanduiiovlaviadondoundu (STEM) 1#¥usnazareduien woy/vie msveneviaenidon

wala (PPCI - Primary Percutaneous Cardiac Intervention) TwiiusnsSevas 70(9)



ails Tulsamenuiaguwutiu nisbiuinisnissenewaenidoniila (PPCY) Wululden Wewnuiaymains

wazgUnsainaunsaaniiunisld FadiuwiAnitlsaneuiagusuaisiienasarsduienuardsaiiioniinisveny

v ¥
& W

vasadonlaviensinuiluseduiigstu (FPC)  agslsAmiu msdalsfiusnisdanandidusesdaredam

gunsal uagilneusuyamnsliiianumdon SufsdeasdoFosmnuduamansygmanivesnsluinisdana
fadu fideTainsfinudunu-ssansuavosnisliuinssnasarsaudonlulsaneuiayuuudads

soludsaniugunafiannsavinnisveievasadeniialald wWisuiisuiunsdwiofineludsanuneiaiiiorh

& o 5% Y a a & ' ~ v o °
Asvenevanadaanmlalaensaaslifeddiusniseiazarsdudennau weolduselevdlunisiivuauleuisnis

dnusnsasnanlulsanenuiaguvusioll

= ad s
FLLUYUATANTN
ANSIATITUNAN

FULUUNITANY)

n1sUssiliuduyu-Usednsua lnslduuudiaemaasygamans (Markov  model) Aiasigsiselusunsy

Microsoft Excel 9nyuuenedany (societal perspective) neleinsautiainasndin (life long time horizon)

Userng

Anwiludtaelsandundevlamedeundusiaeaiion (STEM) Taefuasiiiderulunislisiasarsdu
\Fonazgndnoonainnsne Ssuszneuluse 1) fidensoni1efieuie (Bleeding diathesis) snifuiiuszsniou
2) UsziAdensenluavesiailafini 3) Usziasuminanviaendonaueseaiuniely 3 Weudiian sniiu nsdl

vnonLdonauataaiunelu 3 931U (Acute ischemic stroke) 4) fiuseintiilosonluaes 5) Huseiivaonidonly

dupslinUn® WU arteriovenous malformation 6) asdviinasadenuasive@nuia (Aortic dissection) waz 7)

waluladussdudseuiioy
nsbiusnisenazanedudentulsanenuiagususdldwiolUdanueuianaiusavinn1sveenaeniien
#3lald (facilitated percutaneous coronary intervention: FPCI) wW3guiiisufiunsdsUasludanuneuiaive

Mnsvenenasadonilalagnss (primary percutaneous coronary intervention: PPCI)



HASWEN1NGUNIN

¥ Py
o s SN

nsAnwilianaanivnsavnmlugUvesessauselovd (utility) lunfifelgunniz (quality-adjusted  life

years: QALYs) &alganuagausenineiened (life expectancy) warmziuuesiaUsylovy

0 510715U5UaR

finsusuandunuuazkadnsnsaunniinvuluewan ludnsndesas 3 sl

lassasuvudiaad
nsUsziiudunu-Usednsualunisfinull dmuely anuzavamluiuudnaes Markov model ¥ 6
= o = A o (10) ° v =
A0UEEUA M FaUTUUTINAINNSANYY PLATO Wvinluavinmelsy  laeimualvidinsiddsuwdasanueyng 1

o v

U (1-year cycle length) uazdnmuaunseiagUaslunuuiaeamauadedinas (life time) (3UN 1)

A
ST-segment evelation
myocardial infarction (STEMI)

D
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Non-fatal stroke
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Sequelae
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AUz (sat)

BRIINNY *

DTT < 30 min 0.0480 0.0408 - 0.0552 1

DTT 31-60 min 0.0690 0.0587 - 0.0794 1

DTT 60-90 min 0.1080 0.0918 - 0.1242 2

DTT >90 min 0.1440 0.1224 - 0.1656 2
ANEIABNDDNTULTY 0.0277 0.0236 - 0.0319 0
AMEVEAnAIZIAeAONTULSS 0.1400 0.1202 - 0.1598 ue
n3\An stroke 0.1040 0.0884 — 0.1196 Wy
é)"mwmsmﬂmuﬁmmamﬁamaaﬂqumﬂ 0.2062 0.1286 — 0.2726 e
Fas1mB91NN15AR stroke 0.1595 0.1356 - 0.1834 1o
é’mwmm’mm‘atﬁmm’;wé’qLﬁmmamaamaaﬂqumd 0.1668 0.1432 - 0.1899 e
9RTINNYAINATNNNIEUELAA stroke 0.2082 0.1793 - 0.2364 e
UszAnsuaves FPCI diawisuiiu PPCI (risk ratio, RR)

FOERTINY 0.96 0.77 - 1.20 Meta-analysis

G}'amumﬁaﬂaaﬂgumﬂ 1.57 1.07 - 2.30 Meta-analysis

fBN13LAA stroke 1.65 0.81 - 3.38 Meta-analysis

v 1

guyu (wiheduum lneduu s U 2557)
AUYLVNATIVNNITNNEG

mdamsnsliuinsetazaeaudeon 100,000 85,000 — 115,000 Calculated #

Anesanss
Streptokinase 8,110 . omcls, !
Alteplase 20,865 - NLEM, "
Tenecteplase 40,000 - ey

s meUIanIsiAn stroke (Aanda) 120,000 102,000 - 138,000 .

ASNYINEIUIANTANNIZIEBNONTUKT (omds) 58,128 32,727 - 73,940 w

ANSNYINEIUIANMIERANALEEReRNYSE stroke (al) 32,405 27,544 — 37,265 e

Agnwmenuansaliiuinig FPCI (Moads) 60,043 51,306 — 69,049 e

Argnwnenuansalliusnng PPCI (Renda) 161,096 136,931 — 185,260 2

A% coronary angiography (Giaﬂ%vjﬂ) 20,243 17,207 — 23,279 ey

FununmnssitliiAeafunisuinsmanmunme
Apiuma (fen) 1453 122.2 - 168.5 eos
Ao msTiinty (soada) 53.5 42.8 - 64.2 o
fuvunedeu (Andalenialunisaiwandnsdeiunueny) e

01¢ 15-29 196 -

01¢ 30-39 409 -

91 40-59 571 -

91 60-69 246 -

81 70-79 98 -

Aressauselevid (EQ-5D)
STEMI (iAnmansaBuunsndeow) 0.890 0.878 - 0.901 eo



mamﬁamaanqwm 0.836 0.711 - 0.962

n15LAA stroke 0.713 0.271-1
AMmendufnnnizidonoonguuse 0.620 0.370 - 0.870 ue
AMEndauia stroke 0.320 0.000 = 0.700 o

* DTT = Door to treatment [DTT = DTN if in FPCI group, DTT = DTB if in PPCI group]

T i?uﬁy’\i hemorrhagic, and ischemic stroke

£ AIAINAEIIENN0I9 EKG , atlunisquagievedunmd wenua wnduns LLazqﬂmﬂisu, ANMIIAANY
1 dunumuvesiineuazani 1 viw Tunmsmusnmdusiazads”

= Aunaiaseinnulinsdlsiudununieey

faga DTB, door to balloon; DTN, door to needle; EQ-5D, European Quality of Life-5 Dimensions; FPCI, facilitated

percutaneous coronary intervention; PPCI, primary percutaneous coronary intervention
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(dominant) imszsunuanuazUszansuaiiiu Janulunsalveanislden streptokinase way alteplase  lag#ivn

v Y

\Junmslden tenecteplase AdufuAmIuATUgAIERsSIMSIZA WMWY UReUszAVBHadwiin (CER) fadosndy

180,000 U (M358 1.2 Winveesrglauiasinusesnvd [GNI])

(24)

=

RoUszavdnadiuiundsUnfiaan miingy

. = sy Yo o a P s (14) i
(THB per QALY gamed) S?NL‘ﬁ‘uLﬂm%ﬁ%ﬁ’]%i‘uwf\]ﬁm’]ﬂﬁ’mﬂmmwmLﬂiiﬁ}iﬁﬂamiﬂj@ﬂﬁismﬂiwﬂ (m'i”lﬁﬁ 2)

A15197 2 NanNISIASIETIEN (n=1,000)*

Cost Effectiveness Incremental Incremental ICER**
MLdan (THB) (QALYs) Cost Effectiveness  (ATHB/AQALYs)
(ATHB) (AQALYs)
nsailden Streptokinase
yua g IiuINg
PPCI 782,011,494.89 5,921.78 - - -
FPCI 713,350,716.05 6,820.61 - 68,660,778.83 898.83 dominant
YUUDINIFIAY
PPCI 849,103,854.53 5,921.78 - - -
FPC 720,607,003.71 6,820.61 - 128,496,850.83 898.83 dominant
nsailden Alteplase
L LNAATE R
PPCI 788,958,049.24 5,921.78 - - -
FPCI 778,944,751.89 6,820.61 -10,013,297.35 898.83 dominant
UUNBINIHIAY
PPCI 849,103,854.53 5,921.78 - - -
FPC 786,201,039.54 6,820.61 -62,902,814.99 898.83 dominant
nsailden Tenecteplase
LRI ATE T
PPCI 799,379,242.31 5,921.78 - - -
FPC 877,348,662.18 6,820.61 77,969,419.88 898.83 86,745.22
UUNBINIFIAY
PPCI 849,103,854.53 5,921.78 - - -
FPCI 884,604,949.84 6,820.61 35,501,095.31 898.83 39,496.90

* YSuannau 3% mel

** \Sguieu FPCI iy PPCI
faga THB, Thai Baht; QALY, quality-adjusted life-year; ICER, incremental cost-effectiveness ratio; FPC, facilitated

percutaneous coronary intervention; PPCI, primary percutaneous coronary intervention
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350000 -
300000
250000
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100000 -
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0 T

1400 1600
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-100000 - o .
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Incremental effectiveness (QALY gained)
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20

10
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<30 31-60 60-90 >90 <30 31-60 60-90 >90

<50 ®&@ @ & @ ® @& @®
20 @ @ @ @ ® @ @
60-90 . . . . . . .

w @ @ @ @ ® & ¢
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