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Abstract
Background: Lampang Hospital changed

its drug distribution system for continued drug
orders in inpatient wards to an automated unit-
dose drug dispenser in February 2021. The new
system was implemented due to higher dispen-
sing errors than the target in the previous one-
day drug distribution method. The incidence of
drug administration errors was also approaching
the quality assurance target limits.

Objectives: The study aims to evaluate
the outcomes following the use of the auto-
mated unit-dose drug dispenser, focusing on the
incidence of drug dispensing errors, drug admi-
nistration errors, and stakeholder’s satisfaction.

Methods: The study employs a mixed-me—

thods approach, using a retrospective descrip-
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tive design. It includes an analysis of the dura-
tion of drug dispensing, the percentage of medi-
cations dispensed within the target time, the
incidence of drug dispensing and administra-
tion errors, and a survey on the satisfaction
of nurses and staff in the inpatient pharmacy
department.

Results: Dispensing errors of severity level
C and above decreased significantly (p-value =
0.004). However, administration errors increased,
though not significantly (p-value = 0.732). The
duration of drug dispensing lengthened (p-value
= 0.003), and the completion rate of continued
drug dispensing within the set time decreased
(p-value = 0.006). Nurses were highly satisfied
with the reduction of their workload in tablet ad-
ministration. Pharmacy support staff expressed
greater satisfaction with the drug distribution
system of an automated unit-dose drug dis-
penser than pharmacy technicians and phar-
macists.

Conclusion: The automated unit-dose
drug dispenser for inpatients reduced drug dis-
pensing errors but increased drug administration
errors of severity level C and above. Additional-
ly, the system increased the time required for
dispensing tasks. Nevertheless, both pharmacy
staff and nursing staff reported high overall sat-

isfaction.

Keyword: unit dose system; automatic dispen—

ser; medication error
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Outcome of the Developing of Unit Dose System for
Continued Drug by Using an Automated Drug Dispenser
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Abstract
Background: Keeping drug inventory at an

appropriate level can ensure the efficient bud-
get management. This study uses the normal
probability distribution theory to forecast drug
demand, which is expected to be more accu-
rate than the current practice using the moving
average method.

Objectives: To increase the efficiency of
drug inventory management by reducing the
inventory value and reserve rate.

Methods: Quantitative predictive research
was performed. The study was divided into two
phases. Phase 1: derivation phase, collecting
data on the drug use rate of group A drugs using
the ABC analysis method in fiscal year 2023.
The average drug use rate per week and the

standard deviation were analyzed. The theory

0150



Reduction of Drug Inventory Value Using Theory of
Normal Probability Distribution for Demand Forecasting
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of normal probability distribution was used to
forecast demand to determine the re-order
points, the re-order quantity and to adjust the
drug use trends allowance quantity. Phase
2: testing phase, using the new information
obtained, to implement the drug procurement
from January to June 2024. The drug inventory
value and stock reserve rate were compared
with the previous data in the same month of
2023.

Results: After the implementation, the
value of drug inventory was reduced by 13.11
million baht (23.34%), and the inventory reserve
rate decreased by 22 days (31.43%), leading to
reduce the number of inventory reserve days
remaining at only 48 days.

Conclusion: Demand forecasting using the
theory of normal probability distribution could
reduce the value of drug inventory and stock
reserve rate without affecting the availability of

drug stocks.

Keyword: normal probability distribution; re-or-
der point; re-order quantity; ABC analysis; drug
inventory value; inventory reserve rate
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Abstract
Background: The Ministry of Public Health

has set a benchmark for the use of antibiotics in
acute diarrhea as an indicator of rational drug
use, aiming for a usage rate of no more than
20%. Maharaj Nakorn Chiang Mai Hospital has
not previously assessed the appropriateness of
antibiotic use in this patient population.

Objectives: To study the patterns and
appropriateness of antibiotic prescribing for
acute diarrhea patients based on Thailand’s
rational drug use guidelines.

Methods: This retrospective descriptive
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study focused on patients aged 15-59 years
diagnosed with acute diarrhea who were pre-
scribed antibiotics at the outpatient department
in 2021. Data were analyzed using descriptive
statistics.

Results: Appropriateness assessment was
performed in 290 patients and 77.44% of pa-
tients had no indication for antibiotics. The most
frequently prescribed antibiotic was norfloxacin
400 mg twice daily for 5 days (50.84%).

Conclusion: Over 77% of acute diarrhea
patients were not indicated for antibiotic thera—
py according to rational drug use guidelines.
Excessive antibiotic use may lead to antibiotic

resistance and unnecessary healthcare costs.

Keyword: rational drug use; rational drug use of
antibiotics; diarrhea, acute diarrhea
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Abstract
Background: The initial dose of warfarin

has traditionally ranged from 0.5 to 5 milligrams
per day, with varying times for the INR to reach
the therapeutic range. Utilizing a formula-cal-
culated dosing to determine the initial dose of
warfarin may increase the likelihood of achie-
ving a therapeutic INR more effectively.

Objectives: To compare the efficacy of ini-
tial warfarin dosing using a formula-calculated
dosing versus standard physician-prescribed
dosing.

Methods: A retrospective study was con-
ducted at a general hospital with 400 beds in
Prachuapkhirikhan Province. Data of patients
who started warfarin during October 17, 2022
and March 29, 2024, with targeting an INR range
of 2.0 - 3.0 were collected. In addition, patients
must receive continued treatment and at least

one INR must be followed-up within 7-90 days
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after starting warfarin.

Results: The study included 156 patients
with an average age of 64.30+15.4 years, 85 of
whom were female (54.49%). Atrial fibrillation,
was indicated in 101 patients (64.74%). They
then were divided into two groups: 85 patients
(54.49%) received standard physician-prescribed
dosing, and 71 patients (45.51%) received the
formula-calculated dosing. The latter group had
62 times (87.32%) of achieving the therapeutic
INR range, compared to 31 times (36.47%) in the
standard physician-prescribed dosing group, the
difference was statistically significant (p-value <
0.001).

Conclusion: Initial warfarin dosing using a
formula-calculated dosing resulted in a higher
percentage of patients achieving the target INR
range compared to standard physician-pre-

scribed dosing.

Keyword: initial dose; warfarin; INR; formula-cal-
culated dosing of warfarin
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nmsaumdgnnisidewazsimnuudladom  sau-
femsdelifinsuugthnsuivsunaivangaui
ey asdugaEuduiiazyiild INR og
Tugnsmssnnlfnntunessiniitu dediuuse-
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Shwnasviiu ludeusldlsamilaiuiindanie
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FUTUsEY PCT 91930353 03ANSUNME Laznga-
UNFYNTTU NIAULNTIUNT PCT 918INTTUEUD
ThesdauilmiGewumismisldgasiuan
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furunefiduale) seund wa. 2567 Ssideya
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Authmaneaniu uagftiediaudaonisanms
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2. WAUIAMAINIUUTUIANIUNFUNTIUE—
Urelsamilauasnaenfenlilinnsg iy wavveiud
LPSENEUINTAUNN

NaN15398
MngteiiEulinsusunfiusnionun 156
AU wudiengiads 64.30+15.4 U (umands 85
au (Seway 54.49) ivevdliralsamilawiurndmg
¥ila AF 101 au (Fogay 64.74) yinaudian INR -
wnewhiu 2.0 - 3.0 WJudUleuen 80 au (Sewaz
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47.40) o lspUszimBuiTidsmAunshiumnn-
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fehef Fuldan T uadausnanunaeidn-
drkomn 156 au wisdunduilldounemuund
85 AU (Soway 54.49) waznauiligasAuinun
N§FuBEudu 71 au Govag 45.51) nuinguild
gRsAaTANSIRUGELAY Sia INR eglutas
ns¥nw 62 Asy (Feway 87.32) wnntiihendu
Tiunendfie 31 asa (Gosay 36.47) egnafiife-
dAgN9ada (p-value < 0.00l)ImﬂﬂejuﬁWﬁummm
Unddaulvgiiiszdu INR sndimssnwunndign fe
a4 p¥s Fovay 51.77) wazsis 2 nauilsedu INR ga-

o w

nin1ssnwliuanasiuegsiidedAgynieaia

=

Tnglinugiinsmmsinuniifinnzidensenguuse
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A1519% 1 YoUATIUFIUVBIRIINTINNSANY

FITVUA nguldgns  nguliimuund
daya (318) A (518)  vaduwng (518)
n= 156 n=71 n =85

01810de(d) 64.3041540  63.6241583  64.87+15.11
o1gtiosiian (1) 17 32 17
91ganTign (1) 96 96 92
LA

VIS 85 a4 a1

U418 71 27 44
dwindade @lanu) 62.25+16.10  60.46+1634 637011583
Vol

wladuradamazyila AF 101 46 55

WlanuRndsmzeiia AF Taufunziala- 24 10 14

118 (heart failure; HF)

wladuiindamesin AF safulsaauiila 19 11 8

(valve heart disease; VHD)

laduindomnzein AF Sufunnizaudon 14 8 6

gafufaNes (stroke)

nsrdmasuauilaeosin 3 1 2

(aortic valve replacement; AVR)

amrdudengasiuluviasnidonst 32 15 17

(venous thromboembolism; VTE)

dudengasuluviaenidonaiuan 17 8 9

(deep vein thrombosis; DVT)

dudengasiluviasnidondiivan 15 7 8

(pulmonary embolism; PE)

Amzdudengasiuiaes 13 7 6

Foudlddu o 7 2 5

Cerebral venous thrombosis 5 1 1

Embolism and thrombosis 2 1 1
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A1519% 1 YeyaiugIuveIliinTIuNSAn (sie)

2avin nguldgns  ngulvinudni
daya (578) AU (318)  VBIwWNE (578)
n= 156 n="7T1 n =85
lsAUszanea’
ANUAULATIRg 74 36 38
UM 52 23 29
lusiuludenas 35 18 17
AUDIUIALADA 27 15 12
Azl 24 10 14
Azilavinden (STEMI/NSTEMI) 12 7 5
Tsalndosss 4 1 3
Tsnvangafuizess 2 1 1
ladtnang 1 0 1
AmgsonlnTeyaAvinguAY 1 0 1
giildeu°

gnanludiungy statin 84 41 43
gInguanANLiulain 82 39 43
Omeprazole 59 27 32
snguansziuinaluien 52 23 29
g1azatuANon (aspirin, clopidogrel) 51 27 24
Bﬁﬂﬁ%auz (cephalosporin, meropenem, 8 3 5
clindamycin)

Amiodarone 3 1 2
g13nwINIzAeNlNTesAIULAY 1 0 1

* fithevilese flsavszddamnnnin 1 1sm

> fhevilene fusziRmsldennnnd 1 ¢

AF = atrial fibrillation

NSTEMI = Non-ST-elevation myocardial infarction

STEMI = ST-segment elevation myocardial infarction
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ag1ulidedIAY 9D (2.87+0.71 way 3.04+3.07,
p-value = 0.006) Tngszazanil INR Wtaswosiis
2 nguldunnsneiy (p-value = 0.179) Aedoyaly
P57 2

2AUTIINANITIAY
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yuAndTEuEIsuesEnuTITA uazan:® Inugns
AU ndFuEudusie Tl = 4.72+0.79 (e
iy DVT) - 0.03 (e1g @) - 0.48 (EUediAn INR
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Junmsawnvuegrandeuddduasery day
FumziugiglanigennnInisiigLuulng

MsSeudisulseansanvesennsvnsuluruinisudy

TngldgnsnisAnnnensisudisuiunsiivunemuunivesunme

YRINNG #oAADITUNUITEVDY Gao wazAy’
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1NNT LazARRABITUNNSANIVRY A LazAnY®
n33dinT’, ANAdNA wazaue'® Bestladedueny §-
Uhefiflorgunnagiimnudesnsvuinenditosning
thefifongies \flesnnnsdsuutamiandy-
JaumansiazindunamanivesUivaeny laun
9n31NNINTBBILMANAT N1FYIINUTBITEUULDULY]
Tudiuanas TsdawaanUszdniamnisiidneieen
n919n1 wardiarallisosuisdaiiuty
31NN13ANYIV0S Pongbangli kazAM’ NAaBY
nslfansAnuvungeg1aig aansavinliglae
I3urunnefimnzauiovas 41 uazvinligUele
Sugnvueaaiuluiesas 21 Weuiumsiivuiee)
suund ilaelasuenvnagaivluisiesas
43 uinansfnwiadeiina 2 nauilsedu INR gend
mMs¥nw wagguAanisalinudnen INR > 4 laiuan-
Aafuegelideddymeats  Inelanugidnsiunis
Anwfifinnzideneenguuss

M19199 2 Wigugulseansamuwinesuaunviili INR egluyienisshw

ngulfgasdwins ngulvianuun@ p-value
(n=71) Ya9unng (n = 85)
Aanu INR ¥23usn (7 — 90 Fuusn ndaduen)
agluriedne; 51 (evaz) 62 (87.32) 31 (36.47) 0.000°
ganinesne; 78 (Seway) 4 (5.63) 10 (11.76) 0.531°
INR > 4; 578 (Fovaz) 2(2.82) 6 (7.06) 0.733°
fngassne; e (Gewaz) 5 (7.05) 44 (51.77) 0.000°
yunenade GadniudeTu) 2.87+0.71 3.04+3.07 0.006"
szezanfl INR Wheas (1) 27.52+24.62 37.47+30.33 0.179"

*chi-square test

® Mann-Whitney U test (Wilcoxon rank sum test)

ANUITI WNNBY, UIFAYAN E‘j’liiiuﬁ’ﬂ 41



Comparison Efficacy of Initial Warfarin Dosing: Calculation-Based

Versus Standard Physician-Prescribed Dosing

wansAnwasel wuinguildauinad-
SumuUnfveaunng dnilviaiing INR adausnlugas
7-90 Hu fndvansin Sevag 51.77 1esan
mfnaGesgiimsainsiindensen Saduvua-
iournou wiaros q Usuiidladias fouas 10-20
PnVReTINsedUAmiveUle dnavitliia INR
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31 INR > 4 1nnndngudl INR Wheed nudiglii-
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M9EhA WueIiunsAnwIves Alamrn wazaug’
vimsAnwilugUaefizunsatu 137 au wWisu-
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ponifindu egrdlsAmumsiinnsfianiu INR o1
naga

nsnuEidunisdnulugdaeEunn gy
vl Tneiinnauazrunslasuanugizesndvingu
Auuziinsldenazn1suuamlasndunsudd
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0.03 (81 (@) - 0.48 (EfUrediAn INR Hreranely 7
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Abstract
Poisonous plant containing calcium oxa-

late crystals, resembling needle liked shaped
(raphide), is a significant toxicological group.
Contact with these plants can cause acute irri-
tation that is severe enough to require hospi-
talization. In cases of dermal contact, washing
with soap and water is advised, followed by
symptomatic treatment. Ingestion can lead to
oral and throat irritation, and severe cases may
involve upper respiratory tract swelling. Gastric
lavage and activated charcoal administration
are contraindicated, as these may exacerbate
gastrointestinal symptoms. Cold milk or ice
cream consumption is recommended to alle-
viate oral and throat pain. Patients should be
monitored in the hospital for at least 24 hours

and receive supportive care as needed.

Keyword: calcium oxalate; toxic plant; oxalic;
symptom; treatment
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Poisonous Plants containing Calcium Oxalate
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Tagtunissnwivanlugiaelsanaemiaon- The standard thrombolytic therapy for
auevInlaendgunauaztunIzsnyIse alteplase  acute ischemic stroke within 4.5 hours is alte-
Futhumnenissnyniioanmiuiinis usnudasisn  plase which is aimed at improving disability.
799 alteplase Aodonsnisinalaensenluaues  However, a significant limitation of alteplase
ﬁ'au%\?gumzsnaanqw?fﬁgu su§98m5In5lA5U s its relatively high risk of intracerebral hemor-

alteplase wao;j’ﬂwﬁﬂmmsmy?u 4.5 52lws Iy rhage and its short duration of action; only
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Advanced Pharmacotherapy of Tenecteplase
for Thrombolysis in Acute Ischemic Stroke Patients

toquudiiesosay 9.26 winfu Fednrsiuu
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AINATI INVOYAA NUNTVIAUAITNTUALA TN T Y-
WaRIaRSNUT) tenecteplase {AImSaTiaiieTand)
wazdlnuaniziarzasielWusunnni) alteplase
I vaIu150UTHI581Aen 1530 1Ma0nLE006)
melusseznaduls auuamenIsing Ameri-
can Heart Association/American Stroke Associa-
tion A.A. 2019 leuuzilinisly alteplase uae
tenecteplase FelTpyaauayUnINANTITI-
Us¥dnynwui tenecteplase TUsEdNEAINAIITE
anAINNNITUAZIANDINITTNIAL AT LAY
alteplase ugduszdninimanitlungusaelsn
naanidonauedvIndeniidnisansunaoniden
vumlng Tgedldviinonisiausensentunia
Feaa swdedteyanisAnvuiielulslugiae
IsavaonidonauasIndendsunaudy 9 1 ngu
dhelsavaenidonauasinidenniely 4.5 Falua
Asigunaain13%7 mechanical thrombectomy
uazngueielsavasaiensuasyiniboniitlszesy -
naunnnT 4.5 89 24 $alus Pagudeinishnm
9899 tenecteplase ?un@ﬁlﬁﬂayfsﬂzij7n5uw%w7o
AMYTEENENIN AIIUUADANE TINTNAIIUALAIAIY
AuyuUseansaa

AdNALY: 13ANAOAEIAANDY; YRDALEIAANDIUIN
LHOARIUNALY; Y1aaN8AUIEM; tenecteplase

N1581989UNAY:

awsivs ansas, Wwina Anlnea, inesuns 1Uniing, amvie
gaunA, WsTa Iumedlve, wiluns LWAYOINT, UaTANE.
Lﬂﬁ%ﬂwﬁm%uqqmaa tenecteplase Tumsiduenaaneau-
wendmiuinuigiielsavasaidonaueviniiondeu-
NAU. N5ASENAVNTTUITINGIUS. 2568;35(1):55-69.

Thai Journal of Hospital Pharmacy
Vol 35 No 1 Jan - Apr 2025:55-69

9.26% of patients received alteplase within 4.5
hours. Tenecteplase has been developed as an
alternative thrombolytic drug. Pharmacokinetic
and pharmacodynamic studies have shown
that tenecteplase has a longer half-life and
greater specificity for fibrin. An advantage of
tenecteplase is its ability to be administered via
intravenous bolus. According to the 2019 Guide-
lines for the Early Management of Patients with
Acute Ischemic Stroke by the American Heart
Association/American Stroke Association, throm-
bolysis is recommended for both alteplase and
tenecteplase. Additionally, evidence from pre—
vious studies indicates that tenecteplase has an
efficacy and safety profile similar to alteplase.
However, tenecteplase appears to be more
effective than alteplase in patients with ische-
mic stroke caused by large vessel occlusions
who are undergoing mechanical thrombectomy.
In addition, there is still study for evidence sup-
porting the use of tenecteplase in other popu-
lations, such as those with ischemic stroke
within 4.5 hours who are not eligible for throm-
bectomy and those with ischemic stroke occur-
ring between 4.5 to 24 hours. Currently, ongoing
studies aim to provide more evidence regarding
the benefits, safety and cost-effectiveness of
tenecteplase for a broader patient population
and its cost-effectiveness.

Keyword: cerebrovascular disease; acute ische-
mic stroke; thrombolysis; tenecteplase
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TNK faudasunainlaseasneves t-PA Tu
s19melidu recombinant fibrin specific plas-
minogen activator Inalass@sewes TNK 9zAang
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WU TNK finsduiy receptor Aifutiosnineings
(t-PA danavinlsd TNK SAna3adingnaunuanngu®?
(M151971 1)ﬁ]'1ﬂsﬁ’aaﬂaﬂszmumﬁm?iauamwmaq TNK
fignyianedisuiduvdn  Feanansaldlaluguaedd
MsvhauredleRnUnd waziiiesnn TNK s
FAndienauunda rt-PA vlasnsauinisenlaly
sULUU IV bolus Wisndaion ildavandmsu

ndyinUndugaves tenecteplase Tunmsiuenaanedudon
dmsusnwgthelsaviaenifenausaniniionideundy

NsUTMsEarnsassiegUlssenindlsmenua

nAuandaAnuadynamansuazindy-
QUANEASHINANT waRaliAuI1 TNK Tuudldy
Tun1seongniaaisdudeniifuazininudsase
nsiindeneenluanesinidiewiouiivuiy
AALURYDY rt-PA LaganAMaNuarYas TNK vin-
W TNK o1adumadeniifiussansnmuasiniig
wingaulumsdn TNK anlddugvdnlunis$hw
AIS unu rt-PA lalusuian

91N RiINUsTAA

omslifaszasdiinutes Aa

- matfnnngidensenitganansanuléna
fumeiausiseiulsuusufassfusunsouddie

- mainidensantianun sedulisuusany
Jovay 21 uarseRuTULTITosay 4.7

- MIAnEeneaN lUsTUUNAANEIMT S¥AU
ldsuuseSoray 1.9 uarszAuTuUsSaYay 1

- nsiinidensenvesvasaidenuasiile
(renal artery hemorrhage) seauliiguusssovas 3.7

wagsyiuuLsITesay 1

5UN 2 1a59a3519%04 tenecteplase Uanssumia 103, 117, uag 296 s 299 fiiinsildgunsneviily

UU tissue-plasminogen activator (t-PA)"

WY1iMs anss uaveny
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A5199 1 WSeUgUNdUNaAIANS AT AT UANERSUDY rt-PA AU TNK* !

gILAAMENTRA
Taualy

WNEYNAAEAS

Relative fibrin specificity

Fibrinogen depletion
PAI-1 resistance

BBB damage
Immunogenicity
Plasminogen activation
WnEYIAUANEAS

Distribution

Metabolism

Excretion

CL (mL/min)

Plasma half-life (min)

Alteplase (rt-PA)

STEMI, ischemic stroke

++
+++
+

o

LiinseeugiAuiu

9 9

Tnensa

dunusiuiuindiuag plasma
volume (Vd = 6-8 L)

LWRYUAN NI INIUNIFIU

gnannninfesay 50 gnidnesn
nnseididenn1ely 5 w1l was
nlAsuen LaveUsyannusouay
80 gNMNINENIINNTTUALTDNA
Melu 10 w9

565
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Tenecteplase (TNK)

STEMI, ischemic stroke

1+
+
++
a v
Lifiveya

LainsgaunliAudu

Y

RN

duiusiuuuniing way plasma
volume (Vd = 8.1 L)

WRNUAN WY INIUNIFU

@hLaﬁmmmﬁQﬂﬁﬁmaaﬂmﬂ
nszladenagi 99 - 119 mL/min

151

17-20

BBB = blood brain barrier
PAI-1 = plasminogen activator inhibitor-1
Vd = volume of distribution

++ N2V IUNAN

.Y a aa 2/
- 9RIINTLEYYINTBYRY 6.2

P a oA ~ v oA P a
- 9IN159LABIDY 9 Ainu Lol pauld ondeu
= a a =1 6
n1sAnwUSs UL U INIShuRisUsaan

S¥1319 TNK AU rt-PA wun

- 9RSINSAALADARDNIUANDY bILANFNeY
Y1319 TNK 1 rt-PA Tnenusaeay 2 warsesay 2.3

60

CL= mean systemic plasma clearance
STEMI = ST-segment elevation myocardial infarction
+ TUNIZRZAoY

+++ DIILLDNZININ

ALAIAY

- omsuamveniladeldduionils (angio-
edema) Tunguilld¥u TNK Anidusosas 2.4 uaz
nauil3u rt-PA Aaiduesas 0.4

- MsinioneaNIUUTULIILaNALNDY (Major

non-cerebral bleeding events) 1un&jm’7ﬂ§ﬁu TNK
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Andudoray 4.7 uaznguitlasu rt-PA Andufesas
59"

lutagtumsAnuinisld TNK TugUqe AIS
dlvg)idunsfnuiluguiuu RCT wagnisfiny
Wisuisumenuuaulinesnin (non-inferiority
trial) lnglUTeuiieuiu rt-PA 31NYayanaLuIng
M35NE1V0I AHA/ASA wu31 TNK aignuugilindu
graaneduideamadeondmiumsinwm AlS fifler-
msmelu 4.5 alus uazdedinmsnulungugtaed
flennsunnnin 4.5 $lus (@.5-24 $l9) Mduns
AnwiUsuitsuiunssnvauessu. Sasdy
Toyaatiuayunsld TNK dwsushw AIS Tuewian

sANEINISLASU TNK %asdinnag AlS anelu 4.5
W39

Poyan1sAnwINsly TNK lugUae AIS dn1s-
Anwrvuna TNK #aust 0.1 - 0.4 me/kg Inenisane
¥ a.a. 2014 WunsAnwidseuifisusuin TNK
381319 0.1, 0.25 way 0.4 mg/ke WIBUBUNAU
t-PA 0.9 mg/kg WuUIMsAnwEgngRnoutvua
HosnmusnsnsiAn sicH Tunguitlesu TNK 0.4
mg/kg So8az 15.8 siaulud A.A. 2017 A15ANY)
Tenecteplase versus Alteplase for Management
of Acute Ischaemic Stroke (NOR-TEST)™ Hunns
AnusniivhnsilSeudieulnensasening TNK 0.4
me/kg (VWInEgeantaitiy 40 mg) fiue rt-PA 0.9
me/kg (Vunegaalaiiu 90 mg) Tugvae AlS 7
flornsnely 4.5 $alue Tnerans@nwviesny
Uszansnmazdselliunaansaunisanaunnig
f8 modified Rankin Scale score (MRS score)ﬁ
F2aAzUUY 0-1 FauansdeseiuanuiinigingUaed
pnsiluunavdedimnuunnsesauinisiiieadn
tioy Tnoussiiunadwsil 3 1few wuiilunguitlddu
TNK wufesay 64 uagnguillisuen rt-PA Souas
63 (OR=1.08; 95%Cl: 0.84-1.38, p-value=0.52)
naansnIeANNUaeAf YA UAISIAnLRenoan Y

ndyinUndugaves tenecteplase Tunmsiuenaanedudon
dmsusnwgthelsaviaenifenausaniniionideundy

auaslunguilé¥u TNK uas rt-PA wufesay 9 uaz
Yovar 10 Awddu Indeyanisfnuinuiinig
T TNK Turuim 0.4 me/kg aunsaldlunissne
AIS Tawiuiy nsAnwisesn Effect of Intravenous
Tenecteplase Dose on Cerebral Reperfusion
before Thrombectomy in Patients with Large
Vessel Occlusion Ischemic Stroke (EXTEND-IA
TNK) part 11" ¥ a.a. 2020 dunis@nwudfionawn
TNK FlamngaslneFoudisuauingn 0.25 me/ke
(Vunengegalaiiiy 25 me) fiu 0.4 mg/kg (VuMAELN
geanliiiAy 40 me) lufithefifinnzvasaidenduss
valngjgaduiinaueuyi MT wuiinsldends 2
uuluszansanlunissne AIS luuananeiu
InUsziduaInuanis reperfusion 11nN13088% 50
Yeuinafiinsadendeunsvh MT wuldSesay
19.3 whituiisaeandu (RR=1.03; 95%Cl: 0.66-1.61,
p-value=0.89) wazdnsinsiin sICH Tvinaliuan-
ssuseafitfodiny Tnonguitlédu TNK 0.4 me/kg
waz 0.25 mg/kg 1NnSaEay 4.7 Lazsovas 1.3 ANU-
16U (RR=3.3; 95%Cl: 0.5-7.2) Mnuansanwiiny
101518 TNK Tuwwn 0.4 me/kg way 0.25 mg/kg
Tilszansnmuazanulasaslunissnw AIS 1a
Tiunnenety wazdadinisfinwidu q Wy Tenecte-
plase versus Alteplase in Acute Ischaemic Cere-
brovascular Events (TRACE-2)"" uag Intravenous
Tenecteplase Compared with Alteplase for
Acute Ischaemic Stroke in Canada (AcT)lBﬁvTﬂmﬁ
Wiguiiey TNK 0.25 me/kg (vunaengegalaiiiu
25 mg) iU rt-PA 0.9 mg/kg (Vunmezsaaliiiiu 90
mg) WuUszansnnludiun1anAuinis (MRS
score 0-1) uwaznaansaumuUasaislunisia
SICH wpidesnguliuandiedy (119197 2) n13
Ainw Tenecteplase versus Alteplase for Acute
Stroke within 4.5 h of Onset (ATTEST-2)* U A.f.
2024 1JunsAnen RCT WUU non-inferiority trial
Aeuludosdunazinisinszimnumiienda

V1N ansIns uazmuy 61
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(superiority trial) ¥innsiUSsuisuUTEVEA LAY
AUUa0nABY83n191Y TNK 0.25 mg/kg AU rt-PA
0.9 mg/kg Tumssnwigthe AIS melu 4.5 dalas
vdnEuiennts wui1 TNK uszansamlaides
171 rt-PA TneUszifiunadnsann mRS score 7 90
U (OR=1.07; 95%Cl: 0.90-1.27, p-value<0.0001
for non-inferiority) ualilafiuse@nsninmilonin
rt-PA (p-value=0.43 for superiority) Turaueiinadu
AMulaanfunUINLlsnTIN1sAa sICH ladunnsneiu
AaJeay 2 %qiuﬂajuﬁlﬁ%’u TNK wag rt-PA (OR=1.37;
95%Cl: 0.69-2.70, p-value=0.37)

Sofinnsanandeyanisfnuiiiaudstiagiu
wandliifiudanguaiiundedouazudngiuiifivh-
wiinluns$nwifiae AIS Auansennisnielu 4.5
#lug fe TNK vuin 0.25 me/kg (Wunengsgn
T3y 25 me) Tlanunsalinanissnuvnenaindia
Usgdnsnniazaudasanslaliumnaisainnsly
rt-PA 0.9 mg/kg (unenasanliiiiu 90 mg)

n1sAneINsiasu TNK lunguefiae MT

mssnwilsa AS TuthtuasfunsinuiEu
Fudhanisiieraaedudonsaufunisiiansandn
AUdeansavin MT lavelil lagauuuinienis
$nwn AHAZASA U A.e. 2019° Tanmuainausiuseiiiu
dmsuffthefimsldfumssnwdng MT dail

1.914 218 U

2. §l91m15 AIS < 6 Falu

3. Alberta Stroke Program Early Computed
Tomography Score (ASPECTS) score > 6 AZLUY

4. Pre-stroke mRS score 0-1

5. finsgaduiivasnidonvuinlgdiumia
internal carotid artery %39 middle cerebral artery
(MCA) segment 1 (M1)

6. National Institutes of Health Stroke Scale
(NIHSS) score > 6 AZLLUU

dmsunisAinw Safety and Efficacy of Te-

Thai Journal of Hospital Pharmacy
Vol 35 No 1 Jan - Apr 2025:55-69

necteplase in Older Patients with Large Vessel
Occlusion: a Pooled Analysis of the EXTEND-IA
TNK Trials (EXTEND-IA TNKY? fivinns@inwnuuy
non-inferiority trial LUSsUNBUUSZENSAINYBI TNK
0.25 mg/kg (VuAEgsgAlaiiiu 25 mg) fiu rt-PA 0.9
mg/kg (Vunmengeanlaiiy 90 me) Tugthe AIS 7
o1msmely 45 Halus Tnefiawnmunannisgasiu
dudenvunelnaluaueazifevdlumsin MT
NANIIANEIATUUTZANTAINNIITUIANNNANIT
reperfusion #iunnninfesar 50 wudanauan-
sauseaditfodfgynaainlaglunguiilddu  TNK
Yovay 22 Wisuifludunauiiléu rt-PA fosas 10
(incidence difference 5a8ay 12; 95%Cl: 2-21; inci-
denceratio=2.2;95%Cl: 1.1-4.4, p-value=0.002)
BnvlanifsegIuesnziuL mRS 7 90 Fu Tundul
165U TNK flesninnguitlé¥u rt-PA (median mRS
score, 2 vs. 3; OR=1.7; 95%Cl: 1.0-2.8, p-value=
0.04) wazauANUasAfaNUINSNTINITANNTIE
Heneonluaussioray 1 voaihevsaondy

MnmsAnwazuladngiag AlS Afiaivnun
nnsgaRuvaLduianvualugluaues laed
o1msnely 4.5 4als Srufunisvi MT wudnnnsld
$U TNK anansavinliminnis reperfusion laannnan
wazdaiinadivanauiinislainiinguildiu rt-PA
uenaniddlinumuuanssvesnsinnzden
ponluaNpIsywIsanIngy Sennsfinuifauans
TudaUsyansnmuazanuuasadisves TNK la
aoelunin rt-PA

nsAnerlunguiUaeiildsu TNK wuuveneszes
ratunsi (extending time windows)
MmN fiiunazdunslieaansau-
Fonmelu 4.5 dalus Failthednnusnnililésu
granglunafidmun Jsdinmsfnvuuureesses-
nasls TNK Tugthefifionisunnndt 4.5 dalua
(a.5-24 Falus) Inelamizlunsdvesnniin AlS va

62 Suttiwaree N, et al.
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Advanced Pharmacotherapy of Tenecteplase
for Thrombolysis in Acute Ischemic Stroke Patients

UOUMAULAEFUNANUDINSISANABALEDAENDIVY
Aulol (wake-up stroke) MislinsIuszezIaINg

a

Anensidau Tulagduisulinns@nwuseans-

4

A Y9 TNK Tun1ssnwigUlengudenaniuinidy
91AN15ANYT Tenecteplase versus Standard of
Care for Minor Ischaemic Stroke with Proven
Occlusion (TEMPO-2)°" vians@nwilugUae AlS
izﬁulzj'?ul,m (minor stroke; NIHSS score 0-5) Viﬁ
o1msmeluy 12 Hilus Tasudsdihoduaengy Ao
nawlA3y TNK 0.25 me/kg (vunaengsgalsiiiu 25
mg) Wisuiisuiungunisinuunsgiuililien
aaneduiden HadwswUIEUaeT mRS score 0-2
71 90 Ju Tunguillé$u TNK Anidufosay 72 dau
nqunssnwnasgIuAndusesas 75 (RR=0.96;
95%Cl: 0.88-1.04, p-value=0.29) lunguilldsu
TNK fifidedinuinnit Anluiesay 5 wWisuiiey
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icH Amufesay 2 Tunguiild¥u TNK Wisuiiiey
fungumsinwanpsguiintdosnitfesas 1 (RR=
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Anwssnaniwiliiuwwaldulednnisly TNK 919
Lifivsleviuaganaindunsiglunguedie minor
stroke #ioMsnely 12 Halus wazdsdinns@nw
u 9 WU N15Anw1 Tenecteplase for Stroke at
4.5 to 24 hours with Perfusion-imaging Selection
(TIMELESS)?  fFeuifisuuszansamuazaan
Uasaselunisli TNK 0.25 mg/kg (Vungngean
liiAu 25 me) Ausmasnlugthe AIS fiflenislu
a5 - 24 Pl Tnefthodnivgideudilunisi
MT 91nwamsAnsnuInawlesy TNK Tnadnsy
7 (A mRs score 1) WolSeuiieurivemasnidu
1.13 Wi uslifidedAgneana (OR=1.13; 95%CI:
0.82-1.57, p-value=0.45) d@runaniuAulasnsy
wusnsnsmeluisaesngaliiunnsnaty Ae¥eras
19.7 uagioray 18.2 AUAIAU kagNanIsAn sICH
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Ao Sevay 3.2 fudeway 2.3 Audiiu Fawanis
AnwdanAaeIiunIsAnEIuY TEMPO-2
usnnidedimsinuUsyansamues TNK
lunquuseyns wake-up stroke ABNITAN®
Safety and Efficacy of Tenecteplase in Patients
with Wake-up Stroke Assessed by Non-contrast
CT (TWISTY? Junsfinwimnspdinszesii 3 1
FnquszasALlofiansanUszAnsamues TNK 0.25
mg/kg (VWnenasanlaiiu 25 me) Tun1s¥nwigdae
wake-up stroke LUTsulipuiveIvasn laevinng
AnwilugUle 578 518 Useiliunanissnwisensi
LonwsgAaNNAes (computed tomography scan;
CT Scan) 9nHansAnwInUINgulds TNK
NadWSTiR (A1 mRs score 0-2) WlowUauiiisuive-
vaanlu 1.18 i welaififed Ayneatia (OR=1.18;
95%Cl: 0.88-1.58, p-value=0.27) uaziiiosansi-
wudsznsiivhnisdnuitlduinnedeliaunse
Preiudummnidetovemansanuils
N13AN®N Rationale and Design of Tenec—
teplase Reperfusion Therapy in Acute Ischaemic
Cerebrovascular Events IIl (TRACE II** Junng
AnwiluffieUsemadudiinng  AIS 91nnsgadiu
Yoanasnlaenvunlnguazdoinisatglu 4.5-24
s saudsnguifiae wake-up stroke Tneiiing-
UssanAifioAnuuszansanuasainulasnfeves
recombinant human TNK tissue-type plasmino-
gen activator (thTNK-tPA) 0.25 mg/kg 1UI8uULTIgy
fums¥nwmsgu Ssgihennseayladldiunish
MT wansfnwmuingthedisl mRS score 0-1 7
90 $u Tunguitlé3u TNK Amfusosay 33 uazngu
N1sSnwINIRIgIUTesay 24.2 (RR=1.37; 95%Cl:
1.04-1.81, p-value=0.03) wadwsdnsn1sned 90
fu llunnsnsfuluisaesnds Ao fevay 13.3 uay
Jovay 13.1 MIUA1RU WEWUNISLAA SICH Iumjuﬁ
1650 TNK Isnnndndel@dunmssnwanasgiu An-
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Judeway 3 Audesay 0.8 Mnuanisfnwazulen
nguiIld3u TNK inadwsaaninnisinwunnsgiu
agalsinunanis@nwidenanenataudaiunig
Anwineunindieiu Fedildauisoasududule
FauislszaninmuazauUasniuved TNK uae
FosnwiuAtlunguUsEmnsivainvansuayly
Sruunguinediefiunniy

sl TNK Tusawndoudidmsusnunlsanasnidan
ANDIVINLADALRBUNAY (mobile stroke unit; MSU)
PNAMNATAINTUAITUSIAIS TNK wuu IV
bolus Fefuwurluunisun TNK ulgluszwinenis
indeudegiisnelulsmeruianiosynindlse-
wewna  Lietieandeiiananalunisumseiway
anszezialunislie dns@ner Comparison of
Tenecteplase with Alteplase for the Early Treat-
ment of Ischaemic Stroke in the Melbourne
Mobile Stroke Unit (TASTE-AY® fi8unis@inwinig
Aadnszesd 2 lusandeudifianunsarh CT scan 18
WU UUSEANEAINNITaAVUIAUDITOELIANES
Tenaanedudon s2w3e TNK 4179 0.25 ma/ke
(VWnegeEn 25 mg) U rt-PA 0.9 mg/kg (VU
g1gean 90 mg) Tugfthe AlS Aiflennsaelu 4.5
s fnudidnsiunisinwianan 104 ey ua
Msfnwnuinguild TNK fiseslsavunaidnnin
nauTilesy rt-PA aeaiitfodfynsadn Ao 12 mL
wag 35 mL aua1nu (RR=0.55; 95%Cl: 0.37-0.81,
p-value=0.0030) uaziAnnatraidssguusslungud
1650 TNK teeninnguiils¥u rt-PA Aaidufesas 5
Lagsouay 8 MUAIAU NNANISANYIAINATILERNS
ThiudeUselevivesnisin TNK TWilusawndeui
dmsuineliAnanalaonaunIvIAaoARBUNAY
f919113n a1 sUFUALLLLIMINN T3 NI
AIS sheenaaneduidonilolvinadninianian agls
Aanudnadesiinsinwiseluiiiosannnsdnuail
nauftheTduAeuinsdiia

ndyinUndugaves tenecteplase Tunmsiuenaanedudon
dmsusnwgthelsaviaenifenausaniniionideundy

auf1ntinTusurandidululalunissnunlsa
NADALADAANDIVIALADALATUNAUAY TNK
PMNMIANEINSUTEUUSEENENG  (cost-ef-
fectiveness) 499 TNK iU rt-PA d1uiun1ssne
lsanaondenauosratfondeunaululssina
ansgeusmnuiadsaldieruvesnmsinunlulse-
wmmaiuazagLaauwﬁuuazmﬁv‘hmmam%ﬂuuv\lu
Y99 TNK 10 28,903 noaa1sansy way rt-PA 1u
40,150 moaaniansy dwiuanadeailiingluns
AUATTEYE1IYRINaN TNK nwudasniingy rt-PA
\Ju 79,563 noaansansy uaz 98,173 noaansansy
PINEIFUY UNINUsTINAEaNSFoIISNLEIEEng
Anwiluuszmeadu TRACE-2!" wuinniswaeulld
TNK anunseansunulunisshulauszunnsesas
50%" wardn1sAnuilueeansidy EXTEND-IA TNK®
Tinan1s@nuinnsld TNK Senldanetesninde
W3BULBUAY rt-PA (96,357 iU 106,304 noaans
poaIae) wazlwuselurilussazeninnnia

unay

Mnnsdnuifieglutlaat wui TNK %
Wfinnng reperfusion wagliinadwsnnanaiinlidos-
i rt-PA Tuffthedifinng AIS :mnmsgasunasn-
Genvualvaluaues waznnsld TNK lulgifiueny
Fvweansinnsidensenluaues Tefves TNK
fAoazanlumsuinsen dstelisseznainisus-
W5URINIINTUSING rt-PA BE9lsARINAIYIN
msfnwun@sAsAunslY TNK lunsshwigiae
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Safunsyin MT waznsldsawndeuiidmsusnem
TsAnaenidenauos Snmanisly TNK dmdunissne
AlS Tuussinalnadsliaunsaldlangrsunsnae
LarABIN1TYayalNN1IANYIAINANAlUTEAY
Uszrnsvesnisildsunlasmuuzimanlunisly
graanpandondngusnuin1g AIS 910 rt-PA U
Ju TNK sinld
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Abstract
Asthma is a chronic disease found in all

age groups. The patients experience chronic
airway inflammation, and are hypersensitive
to stimuli leading to exacerbating respiratory
symptoms, including asthma exacerbations.
Patients with severe asthma always take high-
dose inhaled corticosteroids plus symptom-re-
lieving drugs, and oral corticosteroids could be
added to control asthmatic diseases. However,
taking high doses of oral corticosteroids has
been associated with higher rates of morbidity
and mortality. It is found that type 2 inflam-
mation has been implicated in the pathophy-
siology of asthma, and biomarkers have been
determined so that the asthma endotype was
known and response to therapy could be pre-
dicted. Currently, there are monoclonal anti-
bodies, which are biological agents for treating
severe asthma, including omalizumab, which
acts on IgE, mepolizumab and reslizumab act
on interleukin (IL)-5, benralizumab acts on IL-5
receptor, dupilumab acts on IL-4 receptor, and

tezepelumab acts as an anti-thymic stromal
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lymphopoietin. There are also potential bio-
logical agents under investigation for the treat-
ment of severe asthma. This article reviews the
pathophysiology of severe asthma, including the
disease’s phenotype and endotype, as well as
relevant biomarkers and recommendations for
selecting biological agents suitable for patients

with severe asthma.
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WY15a35IM8" (pathophysiological mechanism)
fodu Tulsefifianududendsdingdassineuuy
HANNAUW YNLEnIsS N laefiansaanig pheno-
type awlmﬁsmwaﬁwmuaﬂsﬂiﬁ @1 endotype
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WT ANBUENIINGTEITINGT isenalnnisiie
Tsa Feilimsuianuusnsduinunisuansesn
UYOIDINT sauﬁgam'imauauaﬂumi%ﬂmmaqQ’ﬂ'sa
damalfanunsntanusgnaunsinaulafiaginis
Shwmuugatla (targeted therapy) N1511 endo-
type wildlumsufiRasestnniossysiusing
7107 (biological indicator) #38138n711 biomarker

Phenotype wadlsaita wiudu 2 nquudn
1§ non-atopic 3o intrinsic asthma Fagnnuly
winwazloguludilng wag atopic 3o extrinsic
asthma Zasinnulugaeeny eglsfinmunsudslsa
finnudnuazed phenotype lnaiia13ad1a1nAL
suusavedlsa Yadensedu orgiEuionnsuansves
Tsnfinnsiusn wut sUuuuveImssniausdiniu
AautAsakaldanunsadwuneenianiuliegis
Fouilesangiisiiasanguiina1nenaiionis
wansvaslsmviudouty dufu Fedinisdandulzaiia
lnswuinunalnszauluiana e endotype eq
Tsafin Bsanansaudsldidu 2 ngu oA type 2 (T2)-
high wag type 2 (T2)-low

1. T2-high endotype'’

NSONLEUTLA type 2 %39 type 2 inflam-
mation wulsiludwlngvesielsainvinguns
Fadmnudedestu cytokine alia T2 léun inter-
leukin (IL)-4, IL-5, IL-13, eosinophil, IgE wag alar—
mins (IL-25, IL-33, thymic stromal lymphopoietin
(TSLP)) Tpenendaisineinisiinnisdnaululsniin
waznalnniseengnivesendaing nuin cytokine
#1949 agriausinfuiiensvaueonszUIUNIS
sniauiilofifadounszduwadifoyin Wy hia
WUATILSY LaZENINETEAILLABIAN 9 VilWARB1ATS
RamEUsuIlagkIu IL-25, IL-33 wag TSLP 1A
3197 1 uanafsunumvtiiiuazunasiidaves
cytokine iigfestunedassinelsaiinuiin type 2

Tu T2-high annsawusitheeendu 2 nay
Iun ngugUnelsafingfiuiizuiennisg (early
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onset allergic asthma) LLazﬂﬁjmgﬂwIﬁﬂﬁmﬁm
eosinophil 1319111391 (late onset eosinophilic
asthma) TnanguiiUaelsaitngininEuiionnisss

v

finflennsasuaiown waznulaludlvgSesas 50

'
=

Fudulsainfinulily dnvazvosiheasiisyiu
immunoglobulin E (IgE) luidengs 3eliufisen
yeiadaduuindenageunieiands (positive
skin testing) uavenaillsasi Wu Tsmitunduwio-
il4 (atopic dermatitis) Waglsaagndntauangiui
(allergic rhinitis) dunguiielsavinuiin eosino-
phil fFsTormstinwuluglng dnvazvestag
eilseau eosinophil luldenuaviauvegs vsedl
syauilunindanlealuaunielasen (fractional
exhaled nitric oxide; FeNO) &3 LaYeNAdlsAsIU
i ledasniauidess (chronic rhinosinusitis) 32y
fUSAEA99YN (nasal polyp)

2. T2-low endotype®

JaqUudsluimderudmsugUielungy
T2-low endotype it Tunmsufufagitiaded
Julsaiiauuu T2-low endotype 31nnsasaalainu
biomarker 751z T2-high endotype @ua1s
desniauiiaaindunumddaly T2-low endotype
1§uA Thi, Th17 uag alarmins sUsznaudag IL-25,
IL-33 waw TSLP wun alarmins iuansfindannide
ymaaungla (airway epithelial cell) \iemau-

auaalunsmNinisindalisansawuniise %ol

nsdniauandanszdu uonnidsdiadedu q 4
siustunsinlsedionia Téun UssRmagu-
yvi3 Tsndnu msduifauafivnisennia gaeeny nns
Anideuuniite h¥a Wudu §1 T2-low endotype 3
2 phenotype oA

2.1 Neutrophilic phenotype wula3osay
5-22 Tugthelsadin dnasaanu neutrophil Tuaame
Yovay 64 vaewnnd uenniifnsianuansie
Sniaudu I 1L-6, IL-8, IL-13, IL-17, TNF-alpha

U088 Haemophilus influenzae wag Moraxel-

[ o

813 IngdmTuSnwlinininguuse

la catarrhalis Tumadumeladsaglunsydu Thi7
cell wazwilonilmAnnszuinnssniausiely s
finmavauswio ICS lalifuazdUieasiiusednsnmn
msvauvesUaniianas
2.2 Paucigranulocytic  phenotype  3in

sl eosinophil wazansdesniaudu 4 Tuans—
Sndsnmadumela wognslsfmugienguil
ffiomsuansvedlsaiinviaguusdld Tuftefiilon-
n15vedlsnfinyiajuussdnnsiany FeNO g4 uag
A5 IL-33 uag 1L-8 Tuansdandaninmafiu-
meflage ieiSsuiisuiugtaeifiennsuusatos
fsunan

lngasy dnwazlsainriingulsawuy T2-high
wa T2-low wanshumnsnad 2
Biomarker fifinsnsatiteitadelsaiinudingu-
h3e>e

1139533 biomarker fAgtosiulsafinuin
Juusilinsuie endotype voegUreinduriln
T2-high %39 T2-low @INasaNITEDNLITNBILUY
ot swthuenisrevaussen sl an
GINA guideline f.¢. 2024 wuzil#dn199$19 bio-
marker 5 silagerelud

1. Eosinophil Tuta@uug (sputum eosino-
phil) 14 biomarker fazasranulugaelsaiin
yiaguuss T2-high Uszannudosas 40-60 1ilasan
firnunReatestiu eosinophil fatu Fadunsasa
A1aduu1m3§1u (cold standard) Lnauein53Hady
fio WU eosinophil Tudumzannnindesay 3 Tuly
ogdlsfinnn nsnsaneiing ilddmsunsasialag
yhluidlesanAeuiisgsen
blood
eosinophil) m3asarininuilidumusiumssn-

Eosinophil ~ luiden  (peripheral
@uveILAUMelanAgUesiU eosinophil Laus—
W wiausaldatduayulunisitadenisdniauly

madumelaniinain eosinophil 1o Tum1eufus
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A15199 2 WiLULgUaN vz vedlsANAYlaTULIILUU T2-high uag T2-low’

anwzvaelsa
SEYLANNITNALSA
91015

lsApU

a

UseIRnTEuym
ANSHOUAUBIRD ICS

ANUTULTIVBLTAVDUYA

N13AIUANDINTVDILIANEUTA

536U eosinophil Tulaumne

T2-high asthma

<
k37

T2-low asthma

[

g
/14l Y

pnanula wulavos
pranula wulavos

A 1aif
Juuspeian dnagsnwen
Juogfussyana finagarunulaile
wulusgauunitiege Tlainu

pnanula wulavos

536U neutrophil Tulauny

seaufnwlunsndonlaniuaumelasan

nuluszsuunfuseinisiiy  wuluszauung

(fractional exhaled nitric oxide; FeNO)  Jun31und

2¥aM399 absolute eosinophil count (AEC) %N
WU AEC 150-400 waanalulasans azanunsauild
YMUIYNTHOVUAUDINBNITINWINIY anti-IL-5 kag
anti-IL-5R 16 Ingmuinvndl AEC a4 wagly anti-IL-5
#1398 anti-IL-5R 98¥11andns1n1stAAAAN1S U
WALLANANTTONINUBA LS
2. USuna IgE sauvianualulaen (serum
I3 . Ao v Aa PNV
total IgE) vUu biomarker NlugUenIAIwIuN
o 6 U = = [ %} 5
n35uNUG (atopy) Iaeseau IgE ludaniiauduiug
fuausuLstvedlsaiinyin allersic asthma sy
< 1 1% [y} 5
Wnuaz vy Tngansnsaldseiu 1gE yauvvualy
LH9ALUNSYINUIENSHBUAUBIRDNISSNYINIY anti-
IgE ¢l usiefaey T2-high Mllsesiu IgE avonalulad
AMEgIWinsTuRUgNNTY
3. NMINAERUNNRIMIY (allergen  sensiti-
zation panel) U biomarker iiauususzinnuas
15A99 L1299 HANUAUNUS LAERSINUTLAUYD
allergen sensitization #In1N serum-specific IgE
InganizogreBsluinfiduseifgluisuiulsnadia

minwuind allergen-specific IgE titer G ﬁmid]u%ll—

Yagatln T2-high waglagudunisitiady early-on-
set allergic asthma ¢

4. szauiglunindenlealuanmielaeen
(fractional exhaled nitric oxide; FeNO) W bio—
marker ¥alazmnuazivselewd esnwad
Hoyfmaiumela 37 eosinophil wag ma-
crophage @wnsandnnglunindenlen (nitric
oxide; NO) I@annnsasunsnesily L-arginine
Wy L-citrulline Tngldieulad nitric oxide synthase
(NOS) i Tgftae T2-high agnunsHAn NO Liisi-
B ynwuszduadudures FeNO Tuglug) (Al
fgj‘uq‘w%) 1A 50 dvuluiuaudy (parts per
billion; ppb) #seu1NNI1 35 ppb Tuidn wams
nsonaulumaiumelaiinain  eosinophil wag
TNADUANDIRDNITSNYIAIUADSALAALAEID A
uaNIN WU’hI}Eﬂ’JUﬁﬁi%ﬁU eosinophil Tuidengs
U FeNO g4 wansiiitadidssvosnsiinng
vaenaulirodenszduinunduaznsiindiniiGy

WNEUTIN1SINAREANLUINIIVDS GINA A.A.
2024 dufieviin type 2 inflammation w3e
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1 azfiansanannsdugitefldiu high dose ICS
W38lasu OCS niu uazdl biomarker lakA eosino-
phil luden > 150 wadmslulasans Laz/n3e FeNO
> 20 ppb taz/139 eosinophil Tulauny > Sevaz 2
wag/vi3e dfnMsuaInansnegiui (allergen)

nssnwgfathlulsaiinviinguuse™’

PNUUINVDY GINA A.A. 2024 Taaunen
Fringdu 4 ndu Feteludl

1. anti-IgE lauA omalizumab

.1 monoclonal antibody 7 IgE finalnns
pongsluiu IgE fleglunszuadonlnonss viali
fudla I1gE TaglUSumy IeE receptor d@malsitiosty
MsUasdesansdosniauiinszdulag IgE uazyinlyi
L\ANN1S downregulation 84 IgE receptor UUW mast
cell wag basophil ylvigUreiinnevaueweoans
neqifiutanas dnvarvesdUreimunzaulunis
Bonld anti-igt fe fthefilulsniinviaguusaann
asnenfiuW fUasfinevaussdesldfinilsz iy
eosinophil luiden > 260 wadnelulasans FeNO =
20 ppb ﬁmmﬁﬁmﬁwL’%ULﬁaé’uﬁamifiaQﬁLLﬁ uag
Hsumsitedeindulsafindausergtiosndt 18

2. anti-IL-5 wag anti-IL-5R lauA mepoli-
zumab, reslizumab wag benralizumab

IL-5 Y IAAANTZUIUNTASI LUSHD LagnTg—
#u eosinophil dmaliinmvnivesnauiiedeu
UShviaenan a59vaenidenivd (angiogenesis)
45719 mucus wazviliAnnsgeNas sasnauvinli
viamaNRuLAUTS Ineenidu monoclonal anti-
body #® IL-5 laA mepolizumab Wag reslizumab
finalnn1seengvslddu IL5 Tnenss vildsudans
JUVDY IL-5 AU alpha chain ¥4 IL-5 receptor Uu
eosinophil wag basophil @waliisedu eosino-
ohil anaslunszuadenuaziode dm3u benrali-
zumab U1 monoclonal antibody finalnnsesn
qwélﬂ%’uimamw'%nm IL-5 alpha receptor UUR

[ o

813 IngdmTuSnwlinininguuse

W94 eosinophil way basophil d@walitlasiunisiu
AUTENIN IL-5 tay IL-5 alpha receptor uana N
311509119 eosinophil tag basophil meldain
A3¥UIUNTT antibody-dependent cell-mediated
cytotoxicity

dnwauzveaftrediinunzanlunisidenld
anti-IL-5 %30 anti-IL-5R Ao fUaefiiulsafinvin
suussviln eosinophilic fUnefineuaussieyilyd
finfseeu eosinophil Twidengewn (= 150 %38 =
300 wadselulasans) dinrEunanendslugadil
fan Iisunsitadeiuulsediadousieny 18-40
U wazfiidulsaindnsaynsuse

3. anti-IL-4Ro lauA dupilumab

W1 monoclonal antibody #ie IL-4 recep-
tor U31amd alpha subunit dewalidudanszuiunis
dedyanamea IL-4 uay IL-13 é’ﬂwmzﬁaaaﬂﬂaaﬁ
wangaslunsidenld anti-IL-aRx Ae fUaeidulse
#nguuseviin eosinophilic 58 T2-high Faflsesu
eosinophil ludangs 150 - 1,500 wadsialulasiang
139 FeNO > 25 ppb #35uUszn1u OCS ae13sio-
dlemniu

4. anti-TSLP laun tezepelumab

TSLP gﬂﬁ%ﬂ@éﬁuanﬂﬂwsﬂizﬁuﬁaL?Jaqﬁasuaq
Uom 1103910 TSLP fnsnauauessoduindesig
wu hh¥a wuaiiSe asdeniu asiafifineszae-
WAoe wagn1suIaduniesienie Wudu Jedien
TSLP 1Ju upstream inflammatory cascade ety
Jedawaldagnaniraunsste cytokine sing o ile TSLP
§ufl dendritic cell dwaliiiunisnevavadly T2
inflammation (IL-4, IL-5, IL-13) tezepelumab WJu
monoclonal antibody lagnsesia TSLP receptor
wazanasaduiu TSLP luden dawalviannisnsedu
dendritic cell dnwazvesimunzaulunsidenty
anti-TSLP fe ffthefidulsaiinviaguusadeiiszsi

eosinophil Twidengs w38 FeNO a1 uananilds

% v

anunsalilugUleniiseau biomarker ¥04 T2 Ala
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madenldiis 4 nduanunsodnuldainde-
yaiuanaToudioulilumssi 3

wenwitloaneianantiwy  Sullentving
fogluszninamsfnwiiiovanldlugvaelsadie
yiaquuss (5197 @) 16uA eilungy anti-IL-33
(tozorakimab wag itepekimab) EJ’mEj:u anti-serum
stimulation 2 %38 anti-ST2 (astegolimab way
melrilimab) Tngeiia 2 ndueangadudanisduiu
51119 1L-33 ua ST2 eanguiiieadesiu chemo-
attractant receptor-homologous molecule i
agul Th2 cells (CRTH2) laun selective-CRTH2
receptor antagonist (fevipiprant) ﬁaaﬂqméﬂaaﬁu
NM5UMUTENING PGD2 wag CRTH2 receptor'®
#ngu chemokine C receptor (CCR) oA CCR3
antagonist fieengyitiasiunisduiusenineiiu
CCR3 uaz eotaxin 7ndseaN1I9IN eosinophil i
gnnsesu’’ WAy CCRA antagonist Aidudansdurty
5$NINPITU CCR4 wag chemokines thymus- and
activation-regulated chemokine (TARC) ez mo—
nocyte-derived chemokine (MDC)"®

Tutagdunuengy anti-IL-33, anti-ST2 wag
anti-TSLP fifeyannuvasadofivensuls annis
AndiatiEusazgaelunsaueulsaiinlussezdy
lwewangnguaanatenatianldluguiengulsa
Aouarnsaultawes esanilnuAfedainsuse-
WuunuImves epithelial alarmins Endlunng
murilsadinluszazen (asthma remission) $5919
Duanunislmilunissnulsaiin®

N1TAANINNITINEN’
AsaanNgUlss1eyanalaslduuinig
“Usziliu Usu numu” Tngldszezinaiuiu 4-6 hou
lunsusziiulseansuaveenning mndaldan-
wsaUszunsnevaueweeYringladniay 019
Tiemedn 6-12 Wou wazlurnsusnveenislvenans
UsziliununuUannfissanaay 1w dupilumab
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ATINsEAY eosinophil 183 ingnnutinilsneau

o

MlmAneIN1sINaAgaUSnunane Wudu wanain

PN

1 dupilumab wag mepolizumab T899 %
AansAndegaiavsegnta sgndlsinnu daludid-
LULHIINETNIIUAMLATTUNNTIMNS LAz LTRn

v

JnduileatugataviognlanouGuenfanann
wiinludagtudaladiuuwamisnisusediunig
povALIfaNTIngiTalau undsiagyioudanis
MBUAUBIWONITINYIDIANAITAUIINDINTURIK -
U2y Wy {themsandnuuunsiiainiiisu auau
omsvedlsainuaslsnsuiiietoslditu faussn-
awdonuazamniniiatulasianzestedlug-
Uhelsafinviinguusedifesddsn OCS amsamsnan
YUIALMALAIUANBINITVRILIAL LABAILUEEIRN
WWIN9VBY GINA A.A. 2024 AsannIengn OCS
noududduusnannifulifanu FeNO n1sauAx
91M57in Inszduseiluuneiven iloUssiiuay
Fosvaanisiiannedeumnnlaunnied uaza1dy
nsvgngy uendnbmsUssdiuanufisnelavess-
78 UageIn1sinaAedaIngl dmsun1sanuuIng
ICS/formoterol AISVINITANVUIABIAIDYNTT €
ueilsirnsvigaen ICS Tuftheduiinvdiaguuss
mnnuingUlsdnisnavauasses1tringld
Aulgane laedadlenislsafingunse wieinisy
Asinaunuadunsauaslsasan n1slden
F1¥nq uazermuANeINIBY 9 Wy Anusuiiely
sl wadalunsldrognagnios Wudu sauds
fisaniuinueuiverredueuioli waguwnd
A13UsZIEU phenotype Layyadonlunisitdady
fithedn eglsfimaliniavgn ICS ustannsonga
el srdvsamlunsdnule
A13NTUTEIEU phenotype wadlsain Lag
biomarker s 9 81 feufiasiinisiUasuduenda-
Snguiindu lutagtuddlifiduugilunsliod-

a I

g 2 yllanduaiu Weansengaarliivangu

(% Y =

WeUszandnvaunaUselavmilunsivensiunu
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Abstract
Osteoporosis is a significant public health

concern. It results from a metabolic disorder of
bone remodeling, leading to decreased bone
mineral density and an increased risk of frac-
tures, particularly among the elderly. Medi-
cations used in the treatment of osteoporosis
primarily work by either inhibiting osteoclast
activity to reduce bone resorption or stimula-
ting bone formation through osteoblast activity.
The selection of appropriate treatment should
be based on an individual’s fracture risk and
bone mineral density. As recommended in the
2021 Clinical Practice Guidelines for the Ma-
nagement of Osteoporosis issued by the Osteo-
porosis Foundation of Thailand, antiresorptive
agents, particularly bisphosphonates, are re-
commended as the first-line treatment for indli-
viduals at high risk of fractures. For patients who
are unable to tolerate bisphosphonates, deno-
sumab may be considered as an alternative

option. In individuals at very high fracture risk,
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continuous therapy is recommended, starting
with bone-forming agents which are teriparatide
or romosozumab, followed by antiresorptive
therapy with bisphosphonates or denosumab
to sustain the treatment effect and prevent
fractures. However, it is essential to carefully
consider each medication’s indications, poten-
tial adverse effects, limitations, precautions,
contraindications, and the patient’s adherence
to therapy to ensure effective osteoporosis

management.

Keyword: osteoporosis; antiresorptive agents;
osteoanabolic agents; osteoporotic fracture
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wuzihlinsinwsemeeIngy  bisphosphonates
wiinsuUsenIu %39 zoledronic acid 8n 1-2 Y

« N3d@fl¢FU denosumab sioidlesnuuniy
2.5 YulU uusilisnwistedns zoledronic acid
Wofl 6 WFoundsld¥y denosumab Astamving wiax
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AURARIN bone turnover marker La¥AINUNUILUY
Y2INTEANIUA 2 N3ell
RANK tiaz RANKL §38Unumanfgymeseuy

v

gidufu fo mansedunsviauees T cell iy
Fafimadatedansludfilésu denosumab Fsfinaln
miaaﬂqw%fﬁuégqmi%’waq RANK iU RANKL 919015
yharuresszuugiduiuiauuuldsuanlnetiin
LazuUUNIzas widshiideasuidaiau doya
nsfnwdeumiiuanddiiiuin nsld denosu-
mab lilAeafumaiingiinisalvedlsalein-19 dn-
i lahsnguingiudn denosumab Suadudsnis
auvessruugiiAuiuiuulasuulagiiiinues

[

Trguldninlng

Teriparatide

flassasnadu recombinant human para-
thyroid hormone analog (PTH 1-34) aaﬂqm‘éima
A33UNU PTH type 1 receptor Uu osteoblast
uay osteocyte Msumseiluramuuudutag
(intermittent PTH) danalviinsasnensegnlyaitu'
lneguuuuves teriparatide LUusndaussqoylu
Uinnuuunsedld  usmsenlaens@anlanimd
lngghedongnomniy Fsmrsussiunnugiu-
figlunisldenvesitie  wazuusilvigUiensiuda
aruddnyesnstisvaios el wniivnduiy
W gndanuaiaylianunsauniuenls envvaems
Anlaliiifiu 3 ey mndewmeAeIUIUNI 3 LADU
msUinwuwnslunsiasuueindu®

Romosozumab

fMassafradu human IsG2 monoclonal
antibody fannsadunazdudinisviaures scle-
rostin - dadulnalalusAufignaiiaain osteocyte
LLazﬁqm%‘é’U& canonical Wnt signaling pathway
1y sclerostin a¥dUAUAISTU low-density lipopro-
tein receptor-related protein 5 (LRP5) wag LRP6
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Abstract
Cervical cancer, the 3rd rank among

the most prevalent cancers in Thai women, is
caused by human papillomavirus (HPV) infec-
tion. The HPV contains over 200 serotypes,
divided into two groups which are non-onco-
genic types with a low chance of producing can-
cer and oncogenic types that are more likely to
change cervical cells and develop cancer. HPV
can be transmitted through sexual activity or
genital contact. In addition, HPV infection can
lead to genital warts and other cancers such
as vaginal cancer, vulvar cancer, anal cancer
and head and neck cancer. Males can also
develop testicular cancer. Nowadays, cervical
cancer is preventable by HPV vaccination and
cervical cancer screening. In Thailand, there is
a variety of HPV vaccines, including the biva-
lent, the 4-valent, and the 9-valent. The biva-
lent HPV vaccine, contains serotype 16 and 18.
The 4-valent HPV vaccine contains serotype 6,
11, 16, and 18, and additionally covers genital

warts prevention. The 9-valent HPV vaccine
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contains serotype 6, 11, 16, 18, 31, 33, 45, 52,
and 58 which includes five additional serotypes
from the 4-valent HPV vaccine, and is expanded
to include the prevention of oropharyngeal can-

cer, and other head and neck cancers.

Keyword: HPV; HPV vaccine; cervical cancer;
genital warts
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Breast ] - I 61.8
Colon and rectum cancer 300 T 2847
Cervix uteri* 4 - 26
ver{  53. ) 25.5
Lung 45.4 T 23.1
Carpus uteri 4 - 126
Ovary - 128
Non-Hodgkin lymphoma - 11.0 T 9-35
Thyroid 2.02 [ 8.26
Leukaemia 7.09 [T 6.06
Lip, oral cavity* - 7.87 I 5.85
Stomach - 6.43 ] 5.68
Bladder - 10.5 [ 4.07
Brain, nervous system < 4.27 [l 358
Pancreas - 6.09 [ 354
Gallbladder 4 2.92 [l 248
Kidney 4 4.31 [ 1.97
Multiple myeloma 4 2.13 if 1.92
Nasopharynx 4 4.83 [ 1.89
Oesophagus 4 8.40 [ 165
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A19199 1 stnvevindulesiunisinlasa human papillomavirus (HPV) ()
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