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Abstract

Acute ischemic stroke is a common neurological disorder.
Nowadays, intravenous recombinant tissue-type plasminogen activator (rt-PA)
is a thrombolytic drug that is recommended for treatment of patients with
acute ischemic stroke who came to the hospital within 4.5 hours. The major
and serious side effect of rt-PA is intracerebral hemorrhage (ICH). Before
giving rt-PA, doctors had to check contraindications of this drug. Although
patients receiving rt-PA had no contraindication, some of them suffered from
ICH after the treatment with rt-PA. Nowadays, there are many researchs to
find out which factors related to ICH after receiving rt-PA, but different factors
were found in each study. Many researchs were studied in other countries
but only a few researchs were studied in Thailand.
Objective: To determine risk factors associated with ICH after treatment
with rt-PA for acute ischemic stroke in patients admitted in Phra Nakhon Sri
Ayutthaya Hospital.
Method: This study is a retrospective observational study. We reviewed all
patients with acute ischemic stroke who received treatment with rt-PA within
4.5 hours of stroke onset at stroke unit, Phra Nakhon Sri Ayutthaya hospital,
Thailand during October 2017 and August 2020. There were 153 patients in
this study. Patients were devided into two groups upon occurring ICH and
no ICH within 24 hours after treatment with rt-PA. Baseline characteristics,

vital signs, and other factors were collected, analyzed, and compared between
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two groups. Correlative factors were analyzed by using multivariable logistic
regression analysis.

Outcomes: There were 153 patients receiving rt-PA. 22 patients
(14.4%) developed ICH. This study showed that 4 baseline factors were
significantly associated with ICH. First, prior clopidogrel using increased risk
of ICH (OR 13.364, p = 0.008). Second, high baseline National Institutes of
Health Stroke Scale (NIHSS) was increasing risk of ICH (OR 1.132, p = 0.013).
Third, high capillary plasma glucose (CPG) was linked with risk of ICH (OR 1.012,
p = 0.011). Finally, history of receiving antihypertensive drug (IV Nicardipine)
for decreasing blood pressure below 185/110 mmHg before infusion of rt-PA
was significantly associated with ICH (OR 10.805, p = 0.003).

Conclusion: Clopidogrel using, high baseline NIHSS, high CPG and history
of receiving intravenous antihypertensive drug before infusion of rt-PA related
to ICH after treatment with rt-PA. So If patients have one or more of these
factors, doctor should aware and prepare initial treatments before giving
rt-PA to the patients.
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Juen Nicardipine Tui:m'maaanﬁju fianuuanasiuseiipddyneads lae
wud dasuzssgihelunguitinidonsenluawes 1o Nicardipine nninngs
ilsiAnianpanluanaandsannidusnacatudnidon rt-PA ity
NWANA (no ICH use nicardipine 6.9%, ICH use nicardipine 36.4%, p = 0.001)
(B157991 1)

f151971 1 ﬁ”agaﬁﬂﬂmm@ﬂw (N = 153)

ayanly No ICH ICH p-value
(n = 131) (n = 22)

Sex : Male 72 (55.0) 12 (54.5) 0.971
Age, years 63.97+13.06 70.09+13.72 0.045*
Underlying disease
- Diabetes mellitus 35 (26.7) 7 (31.8) 0.620
- Hypertension 73 (55.7) 13 (59.1) 0.768
- Atrial Fibrillation 15 (11.5) 5 (22.7) 0.147
- Dyslipidemia 46 (35.1) 6 (27.3) 0.472
- CKD IV-V 6 (4.6) 1 (4.5) 0.994
- Ischemic heart disease 14 (10.7) 4 (18.2) 0.296
- Old ischemic stroke 21 (16) 2 (9.9) 0.532
Antiplatelet
- Aspirin 34 (26) 8 (36.4) 0.311
- Clopidogrel 3 (2.3) 3 (13.6) 0.039*
Smoking 40 (30.5) 6 (27.3) 0.758
Duration, min 163.67+53.64 | 151.82+63.92 0.418
NIHSS 9.52+5.35 14.05+5.89 <0.001*
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ﬁﬂgaﬁ"ﬂﬂ No ICH ICH p-value
(n = 131) (n = 22)

Blood pressure L3051, mmHg
- SBP 156.92+35.35 | 173.09+29.66 0.044*
- DBP 86.73+19.62 89.64+15.07 0.508
- MAP 110.15421.85 | 117.45+17.83 0.139
Blood pressure niaul¥en
rt-PA, mmHg
- SBP 146.82+23.04 | 153.55+19.79 0.199
- DBP 82.49+14.61 83.50+12.58 0.760
- MAP 103.94+15.22 | 106.82+11.85 0.400
Heart rate, bpm 84.38+15.47 80.82+10.30 0.300
Dense MCA sign 15 (11.5) 5 (22.7) 0.170
INR 0.96+0.12 0.95+0.05 0.307
Platelet, 1000/mm3 258+76 238+62 0.260
Capillary plasma glucose, 132.81+49.48 | 163.41+70.32 0.013*
mg/dL
Use IV Nicardipine before rt-PA 9 (6.9) 8 (36.4) 0.001*

ICH = Intracerebral hemorrhage, CKD = Chronic kidney disease, NIHSS = National
Institutes of Health Stroke Scale, SBP = Systolic blood pressure, DBP = Diastolic
blood pressure, MAP = Mean arterial pressure, MCA = Middle cerebral artery, INR

= International normalized ratio

Data were present as number (percent) and mean+SD, *= significant at p<0.05

innansFnsioefiu 1gfinsiiladesineg finudnfianuuandreiuodig
fpfdumeRdAn e s iiaAnlauNTIATiA LU TUTILULA LS
(Multivariable logistic regression) \lavniladefidnasian1sianizifenssniuanss
nRaldisuen n-PA fuuda Tasannsiensinudn dedeffinadenisiinniie
\Wansanluanawdaldsueazatedniien r-PA agviiuddunienda Ldun
M3l Clopidogrel snnpuMsIiavianldonsupsfiudy (OR 13.364, 95%Cl
1.970-90.660, p = 0.008) UsziAnslésusnanausulain Nicardipine fau
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MsLsuen nt-PA (OR 10.805, 95%CI 2.218-52.650, p = 0.003) fn5UT=Liiu
ANHTULIITEILIATARARDANNBIALFUNIHSS (OR 1.132, 95%CI 1.026-1.249,
p = 0013) wazsrduihmaluidennaieiianeunsléfuen n-PA (Capillary
plasma glucose) (OR 1.012, 95%CI 1.003-1.020, p = 0.011) p819l3fiaN NS
AATeidiaiin §e multivariable logistic regression Wu3n 918 vaIRTBLAL
anwdulafadalnanuanivoefioe  Lidanuduiusiunisiaionssnlugues

naslFsuearatuanion rt-PA (978 p = 0.103, SBP usniv p = 0.640)

(#1599 2)

a13fl 2 Tadefidnadeniaianizifensaniuanes laaldinnsinsnzsd

Multivariable logistic regression

Aaus Odds ratio$ 95% Cl | p-value

Age 1.041 0.992-1.091 0.103
Antiplatelet : Clopidogrel 13.364 | 1.970-90.660 0.008 *
Use IV Nicardipine before rt-PA 10.805 | 2.218-52.650 0.003*
NIHSS 1.132 1.026-1.249 0.013*
SBP uwiniu 1.004 0.986-1.022 0.640
Capillary plasma glucose 1.012 1.003-1.020 0.011*

SAdjusted odds ratio, *= significant at p<0.05

31500

msfnsluadedl HunisAnwunudonedouludrmas (Retrospective
observational study) lasiflunis@nsiiieniiladaidaslunisiiniionsanluanas
Tugielsanaandenansiiviudoundy Aldsunmssnediseazaisduion
rt-PA lasanluilagiu dmabwensazasdsden -PA anlilunssnengiae
Tsanasnldoassaviufudsundusindunazunsvats Tasfn1s@nsvaianis
Anwwudn endonantl Sewtaseste u,a:ﬁﬂszﬁmﬁmwﬁﬁ[umﬁm%’nmvfﬁﬂaﬂ
Tsavapadananasfusufidnsuntssnmnely 45 Falumdaine1nis® atnels

Amn nudn msldenazasduidenadenann Adeiinatnadesiiddn fAe nsiia
nMmziReneanluansaiadu
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nnsdnnluadel Tafimaivieyanslisacanduien -PA Tugie
Tim/iaaﬂLﬁamaumﬁuﬁuLaﬂuwé’uma\ﬂiowmmawazuﬂm%'aqﬁm r?]v’\nwitﬁauqmﬂu
W.A. 2560 B9 LADURIINAN W.A. 2563 LABWUTN ﬁrﬂﬂaﬂﬁLﬁmmauﬁamaan’[uauao
naaldsueazasandandinandosay 144 Fawudn Feurusinninlun1sfinmn
289 Warinthorn Phuttharak wazamus™ Fawudn fdasmsiadenseniuanas
naldisuen r-PA fapar 7.41 winwuindidnsinsiaiieneeniuaneetisaniinig
An®1289 Brett Cucchiara wazamuc?” Fuidnsnsiinionsanlusussndaldsy
81 rt-PA fi3asar 22.9 wartpuniimsfnmzed 7930 §upa’? %\‘lﬁmﬂ’@ﬂ?ﬂ‘tu
Tsonenunasnty wuindisnsinsiiaidensanluanaavdslésuen r-PA Saway
18.4 aaiw‘liﬁmumsﬁnm‘iul,wiaaniﬁnuwﬁuﬁﬂaﬂumeﬁmﬁ’umaanz\juéfmﬂw
UYszns Feenasrdenalififinanuuandszesdnsinisinidaneanluansaasls
Supnararuiniaen n-PA 16

innsAnetuassil wudr fnanetladefifienudaiusiunsiaionssn
Tusnamdsldsueazasdsdan n-PA Tastladusenan 16w azuuunsUssifiu
ANNTULIITBILIATADALEBAANBIAY NIHSS seduthmaludenanlaieia (CPG)
AauNSLEsUEN rt-PA wazmsldenananusulafiamiaiduidansn (IV Nicardipine)
Aeuns¥enazaeaNan wonaind wnsinend wuin msldonduindaden
clopidogrel snfauty fauduiusiunsiiannzidsnsenlusnesmdsldsoen
i-PA walinuanuduiusssninensidonduindaden Aspirin fun1siinuian
panluanamasléifuen rt-PA aglsfimunudn Swougihedlden clopidogrel
TumiﬁnmﬁﬁﬁﬁmuﬁiauﬁwﬁaﬂLﬁal,ﬁﬂuﬁuaﬁmuﬁgﬂmﬁy’mm Tmﬂiumjummﬁﬂ
\Aenpaniuaues 4nsldien clopidogrel tiaesouas 2.3 dau‘iun@"uﬁlﬁmﬁmaan
Tusney finsldiendonandesas 13.6 Fepnaazdasinmafnendininselylusuian
Wafnu iuutndonnuduiusserineen clopidogrel Aunmsiiniianaaniugusy
nalisuen r-PA

innsAnsesel Idnansfnenfinseiuiunis@nenaes Brett Cucchiara
uazamie” UAznIANETRIFIR Juna‘? fiwuin ANTUTEIAUANNTULTITDY
MIAANMLaDALRDAENDIAL NIHSS ﬁgﬁmmd’uﬁu%ﬁ’unwLﬁﬂmazLﬁaﬂaan
Tuauammvﬁﬂawé’a\lﬁ%’nm rt-PA %9 NIHSS ﬁgaﬁuﬁ’uﬁuﬁﬁ’Uiaﬂiiﬂmaoauaamm
Beafiizunaniouasilomainneanssinsnniu Sefnlaniansidaiansen
TN BIANTEINTAAN I N NEN DAL DANIN T (hemorrhagic transformation)™
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Pnuumemsliisnacaednidon -PA tfu Imsszyseduanudulafniauns
TWienazapdniien A anndulafindalndn (SBP) doutipundn 185 NaAwums
UYsan wazAanndulafinlauaalnin (DBP) daetipanin 110 Nafwmsusen 398
Qﬂwmad'suﬁﬁmmﬁﬂaﬁmLﬁuizﬁuﬁﬁmum Fndudipeldsuanananusulain
medudsamnoufiaclien n-PA annsdneil Lﬁ‘wﬁagamﬂ%mammwﬁﬂaﬁm
Fopnelumsdnunidisududostisananuilain e intravenous Nicardip-
ine WU MslFananAusulafin  Nicardipine naulven rt-PA fianudnwusiu
mMaindensanluausdsldsusn rt-PA penefitudduneata deenatuani
msﬁmmﬁu‘[aﬁmﬁgaﬁ”’aLwiu,sn%’u @ dusiaaldSusnananusuladin) duiusiv
naindensenluanasmdaldsuen t-PA Feannsfnendug Wy nsfnenzes
Daniel J. Miller tazaniz™ wuin mwﬁuiaﬁmg\iﬁuﬁuﬁﬁ’ummﬁmLﬁamaanluauaa
wioldsuparawinion n-PA wiagwlsfiony nadneadeilddneseuiioy
anudulafnvesiiasluszninnguiiiinnzifoassnluaussuaznguilsiia
\Ronaanluanasndlden rt-PA delinuanudniusvassssuandulafinluszning
sasnguiun1siinidsnsanlusuey Fomsfnmil wudr msldien IV Nicardipine
LAY '3::G'fummﬁuiaﬁmw'mamnﬁjuﬁjﬂw Tgnansfnsiilisonadasiu Fof
ﬂ’)’mﬁ’]Lﬂuﬁaﬂﬁ)"vtﬁadﬁﬂ’ﬁﬁﬂ‘]ﬂ’]LLatLﬁUﬁﬂyJaQﬂ’)ﬂLﬁNLﬁNﬁiﬂIﬂluauﬂﬂﬂLﬁﬂIﬁlﬁ
HaTILTR

wananii aINmMIAnIERNUI seduianaludensinaisiia (CPG)
fukusiumsiianeiieneanluanasmasldsven rn-PA atnefitluffun1eain
Tagwuin nﬁjuﬁl,ﬁmﬁaﬂaanf(uauaa ﬁizﬁuﬁﬂmaLLsn%’uﬁgon'ﬁmfojuﬁiﬂLﬁmﬁaﬂ
sanluaney Feanuansdnend wod moﬁ’uﬁ’uﬁmﬂamsﬁﬂmwmﬂmsﬁnmﬁ
HAUNT T ixﬁuﬁwmaﬁga‘[mw:LLsnmaamiLﬁﬂma:mamLﬁamaumﬁnéfu
aziialananisiiniiensaniuanamasldfusnazarsiuiion rt-PA Fosawa
yilidnszoznamsusululsmeua uasgaieindasnImenndu 15y
N13ANE20Y Dharmasaroja LazAus"® Viﬁﬂmiﬁﬂmﬁmﬁ’mqﬂitmﬁlﬁmﬁ’uﬁu
mafnEdl wod seduthmaludesduiusiumsiadensenluaussfiienmmas
1650en rnt-PA adeiitaddmeaiif wmalm'iﬁﬂm‘iﬁmqwafjﬁzé’uﬁwmaﬁg\i
fonaliinmIuaSudaidudon dawaliianisseeniseaiioasasiioiaion
Fodowalviinidaneanmaanliinniu’ agelsimaluilagiugelainsunalnfiuidn
passziuhmaiigetensiianadwiiiudasedlsanannidoaaun’™?
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AN liBeld

2. m3fnmiifunsdneuoudsnadeulydmas FoAudayasin
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@nmaduawefegn msfieiifinelunsfnmedwdos 307 au atwls
fnuduaugihelumsdnuni Wudwugiheiovueildsue A vaslamenina
WILUATAIDESEN FILASINNTIAR stroke fast tract AUy @ IaTIvNsANE)

Crsl

Tsaviaanidananasiududsunduiisnssnediuenasasdniden n-PA
Fofinaunsndourossniiguusedoviliiiadensenlusussld Tasannisdnunil
wud1 nslden clopidogrel Azuul NIHSS fauldsue rt-PA fige seduthana
Tmﬁammnﬂmﬂﬁmin%’uﬁg\a Famem3lFsuEnanANey Nicardipine n8uN13
165081 rt-PA dniusiuanuidssiunsinionsaniugupsndinislésusn rt-PA
pENNTBENANIIEDA forulunmsinsanlierazasiuiion rt-PA wingihe
fitfadeuiduedonan ﬂmtg%ﬂmmiﬁaoLﬁﬁﬁ\ammﬁﬂm'g:Lﬁamaaniuauaa
WRINTLESEN rt-PA aealndda uazeraiarsuesaNNISNEnIee ey
guld ielnssnunldegneiuriafininiinzidenssnlusuaaiady gl
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