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Original Article

Effectiveness of a Nicardipine Infusion Protocol with rapid titration for Prompt
Onset of recombinant tissue Plasminogen activator in Neurological Stroke
(NIPPONS) for prompt blood pressure control prior to recombinant tissue

plasminogen activator administration in acute ischemic stroke

Supitchaya Kornjirakasemsan
Pharmacy Department, Nakornping Hospital

ABSTRACT

Background: Hypertension is a major barrier leading to delays in door-to-needle
(DTN) time among patients with acute ischemic stroke (AIS).

Objective: To evaluate the effectiveness and safety of a Rapid Titration Protocol
(RTP/NIPPONS) compared with a Slow Titration Protocol (STP) for nicardipine
administration in managing blood pressure among AIS patients receiving intravenous
thrombolysis.

Methods: This retrospective cohort study was conducted at Nakornping Hospital
between January 1, 2020, and September 30, 2025. The study included AIS patients
requiring blood pressure control prior to thrombolytic therapy using either the
RTP/NIPPONS or the STP. The primary outcome was nicardipine-to-rtPA (NRT) time.

Results: A total of 218 patients were analyzed, consisting of 137 in the STP group
(62.84%) and 81 in the RTP/NIPPONS group (37.16%). The RTP/NIPPONS group
demonstrated a significantly shorter NRT time with a median of 18 minutes (IQR 11-32),
compared to 37 minutes (IQR 20-70) in the STP group (p < 0.001). The median DTN time
was 49 minutes (IQR 39-63) in the RTP/NIPPONS group and 53 minutes
(IQR 43-64) in the STP group, which was not statistically significant. Notably, despite
higher baseline stroke severity in the RTP/NIPPONS group, after adjusting for confounding
factors, this group had 3.17 times higher odds of achieving functional independence (aOR
3.17; 95% ClI: 1.63-6.16; p = 0.001). There was no significant difference in the incidence of
symptomatic intracerebral hemorrhage between the two groups.

Conclusion: The rapid nicardipine titration protocol (RTP/NIPPONS) effectively
reduces the duration to control of blood pressure prior to thrombolysis and significantly
improves clinical outcomes without increasing the risk of symptomatic intracerebral

hemorrhage.

Keywords: acute ischemic stroke, nicardipine, rapid titration, door-to-needle time,

clinical outcomes
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Slow Titration

Rapid Titration

NAAWSAIULIAN p-value
(STP) (n=137)  (RTP/NIPPONS) (n=81)

Nicardipine to rtPA (NRT) 119, median (IQR) 37 (20-72) 18 (11-32) < 0.001

Door-to-Needle (DTN) w1#, median (IQR) 53 (43-64) 49 (39-63) 0.276

dnauveaifihedl DTN < 60 uril, n (%) 95 (69.34) 56 (69.14) 1.000

dnauveaifihedl DTN < 45 wiil, n (%) 46 (33.58) 34 (41.98) 0.245

Efficiency of Blood Pressure Control
Time from Nicardipine initiation to tPA administration

Cumulative Proportion of Palients

Slow Titration Protocol (STF)

Rapid Tiration Protocol (RTPINIPPONS )

T T
120 150

Pevalue (Mann-¥Whitney U) < 0.001

T T T
180 210 240

Time (Minutes)

T T T T
27m 300 330 360

T
390

M 2 Ysgansamlunisauauanudulainsenirsnguildsueiuuaaiy (STP)
waznauiilasueILUULSasA (RTP/NIPPONS)
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lun1sauanudasade wuigdinisal
n1siintaensanluanes (Intracranial
Haemorrhage: ICH) nelu 36 Halus Tunga
AlFFuuuuisesn (RTP/NIPPONS) fidndau
TndiAsafunguilldsuenvudai (STP)
lnunuiovay 247 waz 3.65 AUEIAU
dlolinsizsidaeadf Logistic Regression
wulidimnuusnased1siidudAgyniseia
WaneuazndInsUsusulsniu (Adjusted
Odds Ratio [aOR] = 0.87; 95% CI: 0.16-4.79;
p = 0.874) LuLAgnUdnsINIT@eTI0 Ty
Tsamenua (In-hospital mortality) #ilsiwnu
ANULANANIBE T TEE Ay SEnIneaengy
(5ovay 8.64 Tungu RTP/NIPPONS wae
Sewaz 10.22 lungu STP; (@OR = 0.76 95%
C1 0.28- 2.00 p = 0.583) Fananalififiudn
WUIN19NIT9AET Nicardipine WUULIISA
(RTP/ NIPPONS) lslifinpanuide s
AzusndauTizuLss

dmunadndidedmineduas wuingu
filsisusuuuisesn (RTP/NIPPONS) fieid
Tenalusaugaomdoiedls (mRS 0-2)
fidndnganinguilésusuuudaiu (STP)
a8ty INEia (Govay 40.74 Wisuiy
Jevay 16.30 OR 3.53 ,95%Cl : 1.86-6.67

p < 0.001) waziflousudvdnavesiauusniu
AUBNE LA LATAIINTULTIVBILIARINTY
wudngu RTP/NIPPONS flontailudaa
Frgindadtadls mRS 0-2 gendngu STP
19 3.17 W1 (aOR = 3.17; 95% Cl: 1.63-6.16;
p = 0.00D) uenv1nd ludrunisiuy
AUITNNINTIINTY WUIINEGY RTP Adadu
fUneffiazuuy Barthel Index > 60 g4n71
nqu STP eg1eiideaAg (Seeay 48.15
Wisufiuseuay 25.92; aOR = 2.42; 95% Cl:
1.32-4.43; p = 0.004)

TuAuANTULIIWBI0IN TN SEA M
LAZAITUBUNNTNYIAY N1TILATIZRA2E
Linear Regression wuingulelungu RTP
finziuy NIHSS o fudniredniingu STP
peelidedAgy (Adjusted Beta = -3.06;
95% ClI: [-5.62] - [-0.50 ; p = 0.019) wazil
528212071015UsUlsINe1Ua (length of
Stay) guﬂmzju STP (4 U Wigunu 6 Tu;
b = 0.049) Fayamanialrifuinsuuen
WUULSI5A (RTP/NIPPONS) laitile siataeiss
nszuaun1snIsiienazatsdudon ued
Fuiusfunisiusamieainiinay way
n13anszeziIaINTInwIlulsIne1uIaoe 1l
Todfey 13197t 3

A15199 3: naansnsadiinuaranulasnsie (Clinical and Safety Outcomes)

Rapid Titration Unadjusted Adjusted
o g Slow Titration Y
HWAANS (RTP/NIPPONS) OR/beta p-value  OR/beta p-value
(STP) (n=137)
(n=81) (95% CI) (95% CI)
ATUUL MRS 71 0-2 u Jusamite n (%) 22 (16.30) 33 (40.74) 353 <0.001 3.17 0.001
(1.86-6.67) (1.63-6.16)
Bl Achieved MCID® (>=20), n (%) 55 (40.74) 45 (55.56) 1.81 0.035 1.55 0.137
(1.04 3.17) (0 .86 -2.78)
Barthel Index > 60 & Judwine, n (%) 35 (25.92) 39 (48.15) 2.65 0.001 242 0.004
(1.48- 4.74) (1.32- 4.43)
ICH aelu 36 ., n (%) 5 (3.65) 2 (2.47) 0.66 0.635 0.87 0.874
(0.12- 3.52) (0 .16- 4.79)
dasenglulsamgruannas, n (%) 14 (10.22) 7 (8.64) 0.83 0.703 0.76 0.583
(0.32- 2.15) (0.28 - 2.00)
AzlUL NIHSS o Judmuny, median (IQR) 8 (2-16) 4(2-9) -3.98 0.003 -3.06 0.019
(-6.60) - (-1.37) (-5.62) - (-0.50)
a ¢ A o a
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A519% 3: wadnsnAatinuaraAuUasniY (Clinical and Safety Outcomes) (#9)

Rapid Titration Unadjusted Adjusted
o ¢ Slow Titration Y
WAANS (RTP/NIPPONS) OR/beta p-value OR/beta p-value
(STP) (n=137)
(n=81) (95% CI) (95% CI)
SELLIAINITUBY SN. < 7 JU, median (IQR) 6(4-9) 4 (3-7) -0.55 0.029 -0.520 0.049
(-1.05) - (- 0.05) (-1.03) - (-0.01)

$ MCID= Minimal Clinically Important Difference # U5ugvgwaves a1g, twel axiuy NIHSS 13nfu, Lagseiuninunuy

Taausnsu

UBAMALBNWNASNSATY AZLUU MRS UA?
Lﬁaﬁmﬁmwﬁamiﬁuz\ljammmwimmﬂu
mMsUfURRTnsUsEd U wudnguillaFuen
WUULesA (RTP/NIPPONS) fidadaurUaedd
nadwEmsiusafidogstaau Tngsnann
AU Barthel Index > 60 i TUT 19U
Fangu RTP/NIPONS fidndrugsieionas
48.15 Tuvnuziinguildsunuudaiu (STP)
fiflos¥eray 25.92 Wit (1wt 3) Fauans
Tfudsrnuunandnawesdadaunisiusa
190180 (functional Recovery) 581314

goanquegalidedAnyneads (aOR = 2.42
95% Cl : 1.32-4.43, p= 0.001) NaN5ANYNT
v hmamuguanuduladalifatinne
2819535901819 n15US U LU UL IS
(RTP/NIPPONS) liiilgaatiaansyegiian
n1350n1stieazateduiden wadidamna
FIUINIAEATIRDANNAINITA IUAITNA UL
PINTOAUDIVBINUIY UATANNITENINA
awluszuzenlaegeditdednry

Functional Recovery by Protocol

Slow Titration (STP)

Rapid Titration (RTP)

p = 0.001

Hl Bl <=60
Bl > 60 (Success)

40

o

20

60 80

Percentage within Group (%)

AT 3 KAENENTHUNANTINNMTNNTY T UNALAIALILY Bartel Index M111NNT1 60
o JudmegUae
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ERRETY]
AsAnwIASel B uduiinisdiuuanig
N13USUBILUULIISA (RTP/NIPPONS) unle
daru1snanseeziian Nicardipine-to-rtPA
(NRT) aslafis 19 unil viseAmiduiosay 51
dedlsutunsldusuuusadu (STP) aes
fiTuddynieada (p < 0.001) wadwsild
A danadnediwnn ewindu
MsfigaddnsEuIuNIIAIUANANLGUlaTin
Fafnidu "9adnge Addyusznisnile
Tunszuunssnugielsavaeniionauesiy
Foundu annsausmssansiisndtuls
3L s usguy
UszavSamiimioninveauuamnenisuduen
WUULISSA (RTP/NIPPONS) Tunisanszeziian
NRT @1u1snasuieldntenuandinig
IndvaurIdnsLazsINdTNaAIan S
(Pharmacokinetics/Pharmacodynamics)
¥8381 Nicardipine lnendngiudslsedny
58U 81 Nicardipine #3Usuuauduiug
SEWINUIAE LA NS VAUDITL I A LR
(Linear dose-response relationship) waly
'gULLUUﬂ”IiMEJ@GiE]LﬁEN (Continuous infusion)
waEMIEMsEUUAS AT Bolus dose) 22
Tungquitlé3usuuuissin (RTP/NIPPONS)
nsisuAuUIMseluruIaiigania (Higher
starting dose) azdsnalasnsenonisiiiy
sgAuAILTugEalunseuaien (Cmax)
waziudilgnsa (Area Under the Curve:
AUC) 9838108719530157 3931nn15@neves
Cook wazAmE WUI1A1 Crax aELAATY
melunaniies 1 uifinasnisuinsen laed
AT uitaRusEninsuIne
wazszAuANIdudugsanlunaaun
Foifu n1sUFuFULULIINNITRNTUIAY
08199 9 TunquitldSusnuudada (STP)
unfunslimiFuduiigauazufueuuusea
Tungu RTP/NIPPONS Faidunislduselavi

mﬂ@ﬁuau'ﬂ'a Linear Pharmacokinetics Lﬁa
ssliszaueluNSTUALR 8ADIEAUANULUNTU
fiflnalun1ssnw (Minimum effective clinical
dose) la59379n71 dewalinisanainusu-
Tafndaloaniladadmuneaslunaidu
asegsilteddny Inglinslilinnsnevauss
finannlailé (Unpredictable response)
dlommnemududunswesiged”
dnsuUsyifufinuinszeziian NRT
flanateg19dnlay wiszezLIa1 Door-to-
Needle (DTN) Tun1nsiundvanadiiie
Wdntiew (4 w1 wagldfidedAynieaia
(p = 0.276) Usangnasal i 4l ifiudn
DTN Wuid¥afiazHoudanisveunuy
ANa1U13V TN (Multidisciplinary workflow)
Ferudezoznainssenansaediven
11519181800 LazdunaunIsASELen e
pg19l5fn 0 n1sfingu RTP/NIPPONS
fdndrugUaeildiveinielu 45 und
($ovay 41.98) gendngu STP u azviouls
LﬁudwLﬁmawmmm%’mmsqﬂaﬁﬂﬁm
awiuladnldlaty ssifunisiialenaly
Furengalvgirfatmnensinuniismng
il
Tugunadwinianaidn nsdnwidny
"Us1ngn1saifideuuds (Clinical Paradox)"
Aaudngu RTP/NIPPONS 9giiasuuy
ANUTULTRLLsALINTY (NIHSS) gendingu
STP eeiailuddny (p= 0.005) wililoufu
Jadusuniunieadd Multivariate Analysis
Wi nudingu RTP/NIPPONS nduillania
flusuduund (mRs 0-2) gandingu STP i
317 141 (p= 0.001) Yeyadatuayu
annfgiuiinnisananuduladinliis
Wanungeg1esanisuazdanuasd (Stable
BP contro) Hunumafglunisinu
Auaulugues (Cerebral Perfusion
Pressure) wazUniloaiotdeanodludiu
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Ischemic Penumbra ldlnaneduiioaues
Me0a125 (nfarct core) leogsiiusz@nsnin
nnsUsuenegnet 9 2
fruruvasnfe nguitld3uenuy
sealiifinanuidesienzanudulains
ﬁ§uLLiq wazlinuauuansesgUinial
\denoonluaueas (SICH) seningaaIngy
(3.65 vs 2.47) warnutaen3n1sAnwd
Tsaneutauasiealul 256177 waziidnsn
fisndudedisufunisdneives Yuan uaz
ang (Fouay 3.7)%
(Govay 4.1 wanslisiulainnisusmsen
Nicardipine Wuut3esn da1uUasndegs
LAZIIIAAAIMUAUNIUTDIAUAULAAR
(blood pressure variability) 3 s uilade
draglunistesduntizunsndauain
Mssnwheenavanednden
unasu (Conclusion)
miﬁﬂmﬁawlﬁ’hmiu"mmmw
NM3U3NMI981 Nicardipine wuuLsesa (RTP/
NIPPONS) sinldlugthelsavaenifenauasiu
@ounduiiiinnnzanuduladingeguiss
fusgansamlunisanszeziainismiuay
anudulafaliussqidimuneneunislien
avanwdudon (NRT) ldegredidodfaynis
atf lnwanasaneAlsegiu 37 Wil lunay
FFsumsUuguuURLAY (STP) wdewios
18 uriilunguitléfunisusveuvuisein
(RTP/NIPPONS) #e918ufdayninavinly
nszuuNMIsnw liegradugusssu
Tusumutasaiy MsUTUBIMUULTISA
(RTP/NIPPONS) lsiifisigin1salvesniiy
\denoonluauss (SICH) 138A1I8AINUGU-
Tadnsihdusunste delunindunisan
Anuartludiuaes NRT allanudunus
Bavanfunadnsnianainiiavu lngrUae

Wa e Jung LLasAle

Fldsusuuuisedn (RTP/NIPPONS) dlenna
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qmdm&juﬁiﬁ%’usmwu&?uﬁuﬁq 3.17 1N
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Juwumnadfiianudasass wazdwmanse
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135091 AITNANTUIUINITUTUIT8
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