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Optimum Initial Dose of Warfarin and Factors Affecting
the Initial Dose of Warfarin to Achieve the Target INR
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Abstract

Background: Warfarin, an oral anticoagu-
lant, plays an important role in the treatment
of heart diseases and various blood vessel con-
ditions, especially atrial fibrillation, embolic
stroke, deep vein thrombosis, and pulmonary
embolism. Despite its efficacy, warfarin has a
narrow therapeutic range, complex pharmaco-
kinetics and pharmacodynamics, potential drug
interactions, and adverse effects.

Objectives: This study aims to determine
the appropriate initial dose of warfarin and the
attainment of the international normalized
ratio (INR) within the therapeutic range. Addi-
tionally, the study determines the factors that
influence the starting dose of warfarin to main-
tain patients’ INR within the target range.

Methods: A retrospective study was con-
ducted at a general hospital of 340 beds in Pra-

chuap Khiri Khan province. Data from October
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Optimum Initial Dose of Warfarin and Factors Affecting
the Initial Dose of Warfarin to Achieve the Target INR
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1, 2019 to September 30, 2022 of patients who
firstly received warfarin were collected. The
patients with at least one INR measurement
within 7-90 days after commencing warfarin
treatment were included in the study.

Results: The study included 95 patients
who initiated warfarin treatment. The average
age was 62.78 years. The mean time of the the-
rapeutic time in range was 35.28+26.15 days.
Patients with atrial fibrillation had the optimal
initial dose ranged from 2.0 to 2.9 mg/day, while
patients with deep vein thrombosis had higher
dose ranged from 3.0 to 5.0 mg/day. The mul-
tiple linear regression analysis indicated that
age, the presence of deep vein thrombosis, and
patients whose INR was within 7 days all influ-
enced the initial warfarin dose.

Conclusion: The initial dose equation
obtained from the study should be adapted,
and data collection should continue in com-

parison to the standard drug initiation process.

Keyword: initial dose; warfarin; INR; factors af-

fecting warfarin dose
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Optimum Initial Dose of Warfarin and Factors Affecting
the Initial Dose of Warfarin to Achieve the Target INR
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51 (53.68)
44 (46.32)
61.17+13.26

72 (75.79)
15
14
7
1 (1.05)
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45 (47.37)
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11 (11.58)
11 (11.58)
41 (43.16)
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Optimum Initial Dose of Warfarin and Factors Affecting
the Initial Dose of Warfarin to Achieve the Target INR
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Abstract
Background: The prescribed immunosup-

pressants for organ transplant patients were
adjusted according to blood level. Other drugs
were also adjusted. These patients frequently
have polypharmacy, which leads to increased
risk for drug-related problems (DRPs).

Objectives: This study aimed to deter-
mine DRPs detected during counseling to organ
transplant patients by pharmacist at pre-doctor
visit comparing to counseling at pre- and post-
doctor visit.

Method: A retrospective, observational
study was performed in the liver transplant
clinic from January 1, 2021 to December 31,
2022. In 2021, pharmacists counseled patients
at pre-doctor visit (pre-counseling) but in 2022,
pharmacists counseled twice at pre- and post-
doctor visit (pre- and post-counseling). Pharma-
cists identified DRPs using the PCNE classifica-

tion version 9.1 and DRPs were grouped into

SUunAI: 27 9aIAu 2566

unly: 7 5u21A1 2566

ABUTY: 13 L9181 2567

12 Koomeaung P, Saenton J



MNIATNFUATIUITNEIUNE
U7 34 aUu? 1 4., - .. 2567:12-20

Mieatostugiae 11 af (Fosas 73.3) 99m73lsiiie-
Ussane 2 St (3oeag 13.3) nsvuannIsieite 1
A% ($ogaz 6.7) uay msidenlden 1 as (oga 6.7)
Ingsmtutlaymainmsldeiamsotlestuls 13
Uy (Sogaz 86.7) lurrasll w.a. 2565 wutlyyiain
nsldeianun 19 o vmmsidasawiney
Uazndmuunne 314 a1 wstiymlfidu 4 ngu fe
NSTUININAEITUET 6 AT (Foeay 31.6) 9171513
Waseaed 6 A1 (308 31.6) NszUIUNISTUNE -
Foutugiae 5 A%t ($osay 26.3) uas mndenlden

2 Asa (Segay 10.5) lngamdutlywininnisldei

awrsatesiula 13 Uy (segay 68.4)

ayuna: mshimuinvidanouuas sy
unnd antynitadeaingvageg wivearagynig
aaf uazdwuliuanninlisadonislde) gunu
Iimusnwinounuunneinesoe19iae

Adnfsy: Jgyvmslaien; Yananeedeasdiy; nslv
ﬁ?ﬂ%ﬂwﬂ'ﬂ’]ﬂlﬂﬁsﬁﬂi; ﬂ'Tﬁ‘U?%ﬁTLﬁ"lEJﬂ']ﬁEJ']; AITH
Uaensdegiae

N1591999UNAIA:

fY1nud Giles, Wnadl uauveu. waveInsliAUsnm

voundnsludiredgnangeivizdu. Msasundunssulse-
WHIUNE. 2567;34(1):12-20.

Introduction

The Organ Donation Center in Thailand re-
ported numbers of liver transplant recipients in
2021 and 2022 as 54 and 100, respectively.' This
is a sharp increase in the number of recipients

as liver transplantation became a lifesaving treat-
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preventable DRPs and non-preventable DRPs.

Results: In 2021, 15 DRPs were found from
240 pre-counseling. Four categories of DRPs
were identified: patient-related problems (11,
73.3%), adverse drug effects (2, 13.3%), drug-use
process problems (1, 6.7%), and drug selection
problems (1, 6.7%). Thirteen (86.7%) of those
were classified as preventable DRPs. In 2022, 19
DRPs were found from 314 pre- and post-coun-
seling. Four categories of DRPs were identified:
drug-use process problems (6, 31.6%), adverse
drug effects (6, 31.6%), patient-related prob-
lems (5, 26.3%), and drug selection problems (2,
10.5%). Thirteen (68.4%) of those were classified
as preventable DRPs.

Conclusion: The results of the study indl-
cate that pre- and post-counseling from phar-
macists can significantly reduce patient-related
problems, and tend to decrease non-adherence

when compared with pre-counseling alone.
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ment option for more patients with end-stage
liver disease, hepatocellular carcinoma, and
acute liver failure.” Long-term care after trans-
plantation is important to maintain graft func-
tion. The most important factor is adherence to

immunosuppressive drugs, as non-adherence can
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Evaluation of Counseling from Pharmacist
to Liver Transplant Patients

lead to graft rejection.” Therefore, the identifica-
tion and management of drug-related problems
(DRPs) opens opportunities to improve medica-
tion safety. Other research indicates pharmacists
to be beneficial in the management of many
diseases and special patient populations and
contribute to patient safety, with reductions in
drug-associated mortality and hospitalizations.

Initially, pharmacists who joined the liver
transplantation clinic performed counseling to
patients only pre-doctor visit. DRPs were noted
in the follow-up consultation form. Such notes
included non-adherence and/or incorrectly cal-
culated medication quantities. Pharmacist con-
cerns such problems that leads to a post-doc-
tor visit counseling session being established
for each patient. There is currently no research
comparing the prevalence of DRPs in liver trans-
plant recipients receiving solely counseling at
pre-doctor visit (pre-counseling) with recipients
receiving both counseling at pre- and post-doc-

tor visit (pre- and post-counseling).

Objectives

This study aims to investigate the preva-
lence and types of DRPs in transplant recipients
in the outpatient surgery liver transplant clinic,
specifically by comparing pre-counseling alone

against pre- and post-counseling.

Methods

Ethics approval

This study was a retrospective, observa-
tional study conducted between January 1, 2021
— December 31, 2022 at Maharaj Nakorn Chiang

Mai Hospital and was approved by Research

Thai Journal of Hospital Pharmacy
Vol 34 No 1 Jan - Apr 2024:12-20

Ethics Committee Faculty of Medicine Chiang
Mai University (EXEMPTION 0381/2023).

Study design and setting

Liver or pancreas transplantation patients
were eligible if they were scheduled for a check-
up in outpatient surgery liver transplant clinic,
every Thursday. During this medical check-up,
patients were seen by a specialized nurse prac-
titioner, hepatologists, and pharmacists. Patients
were asked to bring their medications to the
clinic. Pharmacists perform medication reconci-
liation, check laboratory (blood chemistry and
drug level), and have conversations about how
patients take each medicine, adherence, adverse
drug reactions, herb or dietary supplement use,
and confirms patients to have blood withdrawal
before taking medicine. This process is called
pre-counseling and takes approximately 15 mi-
nutes per patient. After patients meet hepato-
logists, pharmacists check medicines that doc-
tors prescribe and explain to patients how to
take each medicine, what medicine is stopped or
started or increased dose or decreased dose or
the same dose. This process is called post-coun-
seling and takes approximately 15 minutes per
patient. A retrospective, observational study was
performed in the liver transplant clinic at Maharaj
Nakorn Chiang Mai Hospital from January 1, 2021
to December 31, 2022. In 2021, pharmacists per-
formed only pre-counseling but in 2022, phar-
macists performed pre- and post-counseling. All
findings during the check-up were written in the
patient’s medical records for further follow-up.

Patients

Liver or pancreas transplantation patients

scheduled for medical check-ups at the outpa-
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tient surgery liver transplant clinic every Thurs-
day between January 1, 2021 and December 31,
2022 were included in this analysis.

Data collection

For the analysis of the primary objec-
tive, the following baseline characteristics were
obtained from the medical record: age, gender,
indications for liver transplantation, time after
transplantation, information about re-transplan-
tation, comorbidities, and number of drugs on
the medication list during consultation.

Assessment of drug-related problems

The recorded information were catego-
rized into predefined categories of DRPs. These
categories were based on the classification of
the Pharmaceutical Care Network Europe (PCNE)
classification V9.1.” Each identified DRP was cate-
gorized as one DRP. All DRPs were independently
categorized by two pharmacists. Next, they com-
pared their classifications and when dissensus
existed, the panel members reviewed their clas-
sifications and discussed these until consensus
was reached. Pharmacists grouped DRPs into
preventable DRPs and non-preventable DRPs.
Non-preventable DRPs were side effects.

Statistical analysis

No formal sample size calculation was
performed. All patients in the study during this
period were included. Variables were described
with descriptive statistics: n (%) for nominal
and ordinal variables and median (inter-quartile
range; IQR) for continuous variables. Statistical
software, STATA for Windows, version 14.0 was
used for the analysis. For all statistical tests, a
two-sided p-value of < 0.05 was considered to

indicate statistical significance.

HavesmMItimUsnwveundunslugUlsUgnaneeiviesiv

Results

Pharmacist counseled 61 patients with
a median age of 56 years (IQR: 44-62.5) and a
median of 7 medications (IQR: 5-9.5). The most
frequent indication for transplantation was he-
patocellular carcinoma (n=36, 59.0%), and co-
morbidities in recipients were diabetes mellitus
(n=23, 37.7%). Table 1 presents the clinical and
demographic characteristics of the study.

Drug Related Problems

In 2021 from 240 visits or counseling, phar-
macists found 15 DRPs. The most frequent DRPs
in 2021 were: patient-related problems (73.3%),
side effects (13.3%), drug selection (6.7%), and
drug use process (6.7%). In 2022 from 314 visits
or counseling, 19 DRPs were found. The most
frequent DRPs in 2022 were: drug use process
(31.6%), side effects (31.6%), patient-related
problems (26.3%), and drug selection (10.5%).
Tables 2 and 3 present drug-related problems
of the study.

Table 4 shows the prevalence and exam-
ples of drug-related problems in 2021 and 2022.
In 2022, DRPs of taking tacrolimus before tacro-
limus blood level collection was lower than in
2021 (0.0% versus 20.0%) with a statistical signi-
ficance (p-value = 0.041). Less non-adherence
(26.3% versus 53.3%) was detected in 2022
compared to 2021 but not statistically signifi-
cant (p-value = 0.108). Higher DRPs as dosage
too low (21.1% versus 0.0%) were detected in
2022 compared to 2021 but not statistically sie-
nificant (p-value = 0.058).

The number of DRPs for non-adherence
and inappropriate timing of taking tacrolimus

before blood level collection in patients who
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Table 1 Clinical and demographic characteristics

No. of patients (%) [n=61]

Age (year) (median, IQR) 56 (44-62.5)
Gender
Male (n, %) 44 (72.1%)

Indication for liver transplantation

Hepatocellular carcinoma 36 (59.0%)
Cirrhosis 25 (41.0%)
Hepatitis B virus 17 (27.9%)
Other® 10 (16.4%)
Hepatitis C virus 9 (14.8%)
Acute liver failure 1(1.6%)
Time after transplantation (months) (median, IQR) 27 (1.5-52.5)
Re-transplantation 0

Comorbidities”

Other® 39 (63.9%)

Diabetes mellitus 23 (37.7%)

None 19 (31.1%)

Chronic kidney disease 9 (14.8%)

Cardiovascular disease 1(1.6%)

Gastrointestinal fistula 1(1.6%)
Number of drugs on medication list during consultation 7 (5-9.5)
(median, IQR)

? Other includes Wilson disease (n=2), biliary atresia (n=2), intraductal papillary neoplasm of the bile duct (n=1),
chronic hepatitis from autoimmune hemolytic anemia (n=1), ruptured hepatic hemangiomas (n=1),
recurrent hepatoblastoma (n=1), gastrointestinal stromal tumor with liver metastases (n=1) and
diabetes mellitus type 1 (n=1)

® Comorbidity : every comorbidity is counted separately

“Other : dyslipidemia (n=19), hypertension (n=16), hepatitis B virus (n=10), hepatitis C virus (n=3),
beta-thalassemia trait (n=3), hypothyroid (n=2), adrenal insufficiency (n=2), gout (n=1),
benign prostatic hyperplasia (n=1), acute myeloid leukemia (n=1), transient ischemic attack (n=1),
asthma (n=1), vitiligo (n=1), severe depression (n=1), biliary atresia (n=1), pulmonary hypertension (n=1),

late latent syphilis (n=1), seizure (n=1), anemia (n=1) and avascular necrosis of the femoral head (n=1)
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received pre- and post-counseling from phar-  patients who received pre- and post-counseling
macists was reduced from pre-counseling alone.  from pharmacists was increased from pre-coun-

The number of DRPs for dosage too low in  seling alone. The number of preventable DRPs in

Table 2 Prevalence of drug related problems in 2021

DRPs Definition Number 9% of DRPs

of events [n = 15]

Drug selection Inappropriate combination of drugs, or drugs and 1 6.7

herbal medications, or drugs and dietary supple-

ments
Drug use process Drug over-administered by a health professional 1 6.7
« Patient intentionally uses/takes less drug than 1

prescribed or does not take the drug at all for what-

ever reason

Patient related « Patient uses/takes more drug than prescribed 6 133
« Inappropriate timing or dosing intervals 3
« Patient unable to understand instructions properly 1

Other Other cause; specify 2 133

Table 3 Prevalence of drug related problems in 2022

DRPs Definition Number % of DRPs

of events [n = 19]

Drug selection Inappropriate combination of drugs, or drugs and 2 10.5

herbal medications, or drugs and dietary supplements

« Drug under-administered by a health professional 5

Drug use process o ) 31.6
« Drug not administered at all by a health professional 1
« Patient intentionally uses/takes less drug than 1

prescribed or does not take the drug at all for

Patient related whatever reason 26.3
« Patient uses/takes more drug than prescribed 2
* Inappropriate timing or dosing intervals 2

Other Other cause; specify 6 31.6
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patients who received pre- and post-counseling  Discussion
from pharmacists was reduced from pre-coun- In this study, non-adherence was the most

seling alone (68.4 % versus 86.7%). frequent reported DRP in 2021. Our result along

Table 4 Prevalence and examples of drug related problems (DRPs) in 2021 and 2022

Incidences of DRPs (%)

Pre-counseling  Pre- and post-

DRPs p-value Example of DRPs
in 2021 [n=15] counseling in
2022 [n=19]

Non-adherence 8 (53.3%) 5(26.3%) 0.108  Prescribed tacrolimus 3 mg (Advagraf®)
2x1 ac total 6 mg/day but patient took
tacrolimus 3 mg (Advagraf®) 1x1 ac total
3 mg/day

Side effect 2 (13.3%) 6 (31.6%) 0.212  Side effect tacrolimus induced tremor

Drug interaction

« Drug-herb 1(6.7%) 2 (10.5%) 0.698  Use herb (not know the name) with
tacrolimus. Cause decreasing tacrolimus
blood level

Indication

+ Wrong drug 0 (0.0%) 0 (0.0%) = s

« Unnecessary drug 1 (6.7%) 0 (0.0%) 0.252  Prescribed mycophenolate sodium (My-
fortic®) that was stopped already

 Untreated indica- 0 (0.0%) 2 (10.5%) 0.196  In admission, adjusted mycophenolate

tion sodium (Myfortic®) from 180 mg 1x2 pc
to 360 mg 1x2 pc but home medication
not prescribed

Not optimal dose

« Dosage too high 0 (0.0%) 0 (0.0%) - -

« Dosage too low 0 (0.0%) 4 (21.1%) 0.058 - Prescribed tacrolimus (Advagraf®) less

amount than follow up date
- In admission, medication reconciliation
is tacrolimus 3 mg (Advagraf®) 3x1 ac
total 9 mg/day. Prescribed tacrolimus
3 mg (Advagraf®) 1x1 ac total 3 mg/day
Others 3 (20.0%) 0 (0.0%) 0.041*  Took tacrolimus before tacrolimus blood

level collection

*indicates a statistically significant difference of p-value < 0.05
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with Mulder et al., non-adherence was the most
frequent reported medication-related problem.’
This study showed pre- and post-counseling can
significantly reduce patient-related problems,
especially inappropriate timing of taking tacroli-
mus before blood level collection, and tend to
decrease non-adherence when compared with
pre-counseling alone.

Pre- and post-counseling showed that
increased DRPs and dosages were too low for
the amount of medicine of less than the fol-
low-up date. So post-counseling by pharmacists
that explained instructions for use change or
same dose and reminded patients to take blood
level before taking tacrolimus at next visit can
improve adherence, patient safety, and effec-
tiveness of treatment. Overall preventable DRPs
in pre- and post-counseling were decreased
compared to pre-counseling alone.

Our study found DRP of dosage too low
in pre- and post-counseling was increased. For
example on admission, medication reconcilia-
tion is tacrolimus 3 mg (Advagraf®) 3 x 1 ac total
9 mg/day. But home medication prescribed ta-
crolimus 3 mg (Advagraf®) 1 x 1 ac total 3 mg/
day. We found these DRPs at the outpatient

surgery liver transplant clinic and the patient’s
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Abstract

Background: Morphine is a strong opioid
pain control medication. In Thailand, morphine
sulfate prefilled syringes (PFS) are currently
commercially unavailable. Therefore, morphine
PFS is prepared in hospitals.

Objectives: To investigate the stability of
1 mg/mL morphine PFS.

Method: 1 mg/mL of morphine sulfate in
normal saline solution (NSS) was prepared as
3-mL volume and stored in 5-mL polypropylene

syringe. Each syringe was packaged in a sterile
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Stability Study of Morphine Sulfate 1 mg/mL
in Polypropylene Syringes
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peel pouch and kept in a light-resistant zip-lock
bag at 30+2°C and 40+2°C along with relative
humidity (RH 75+5%). The physical, chemical,
and microbiological stability of the drug were
examined on day 0, 30, 60, 90, and 180 after
preparation.

Results: Throughout 180 days of the
study period, the morphine PFS remained
clear, colorless, and odorless when stored at
30+2°C/75+5%RH. No precipitate formation
was observed. But at 180 days of storage at
40+2°C/75+5%RH, the solutions changed from
colorless to pale yellow. The pH was 5.8-6.2.
The drug concentration of each sample were
analyzed by high-performance liquid chroma-
tography. The results showed that all samples
contained greater than 90% of their initial con-
centration. The mean percentages of labeled
to 94.9+0.5%. The

morphine PFS remained sterile in both storage

amount were 93.3+0.5%

conditions throughout the study period.

Conclusion: The 1 mg/mL of morphine
sulfate PFS was physically, chemically, and mi-
crobiologically stable within 180 days when
stored in light protection containers at 30+2°C/
75+59%0RH.

Keyword: stability; sterility; morphine; prefilled
syringe; polypropylene
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Morphine sulfate daduguitinuiinlol-
euATitnMduss (strong opioid) eangwslasduiu
mu () receptor fivinaaustazlvdundndundn
fgeusltlunisinwieinisuinszauliunasia
quLLiﬂﬁgﬂLLUULaEJUWéJuLLazLLUUL%@%&IUI?QWN 9 LU
mugutinanlsauside msrndn Wudu wenani
vosHudalusandnlilneussian 2 munse-
srutaReanAnliing w.e. 2522 wagiduen
mwmﬁmqﬂ (high alert drug) tesaniinadnades
fonaneliAnsunsedadiald Inenadadesdiny
lavee louA 0InsvinaRn 9138w 998U duau uay
Azn1InAn1sIgla N15USNUISEIAA morphine
sulfate @usavinlanaeds wu Anasndens
(intravenous injection; V) aadndie (intra-
muscular injection; IM) @ailaRmile (subcuta-
neous injection; SC) 18ud TnevunenTildsnw
a'1mﬁmmé’m%’u;ﬂmpﬁaﬁmiﬁasﬁ% IV, IM wag
SC ffneglutag 2.5-20 mg 3avn 2-6 Falue** oesls
AR nAnsfaueiendn morphine sulfate ifisimingly
Uszinalngludagduiliiesguuuuiiel A mor-
phine sulfate injection UM 10 mg/1 mL vilalaiil
a13nuLde (preservative free) UTTLUMBUYALAIEY
AeuuImsedadeaieansiivatsavatefianyay
Wy normal saline (NSS), 5% dextrose in water
(D5W) 38 Ringer’s solution Tagenileny 24 dalss
vmaumuiszyluenansiiiuer’ mswouedn
vuefUiedeenafinnuidesiioziinaunain-
waeulunmswionen warliewenfivdeld iedu
nsdaasulmannsldenegvaumena Uasnde wag
Auen vianglsangruialulssinalngdadiuleugli
MhewSneUsAIIniTe Wwisuendn morphine
sulfate luguuu prefilled syringe (morphine PFS)
TongTulsaneuia

gup3en morphine sulfate injection il
AN INPNLINTFIUNFYNTTU 919BINANTI81VBY

NNSANYIAUASANINUD DA
morphine sulfate 1 mg/mL Tu polypropylene syringes

@1358443n1 (The United States Pharmacopeia and
National Formulary; USP-NF) aUu USP43/NF38°
agdodlanwugnesnenmduaisazarela Lidd
luiflnzneu UsunaansanAny morphine sulfate pen-
tahydrate TusSuegluyis 90-110% veauTun
ﬁizﬂuamﬂ (% labeled amount; %LA) fiA31y
Junsnana (pH) aglutag 2.5-6.5 Tanmusiaain
Fo warusaanlnlseuvieansneld Tnoavdesd
USuneu bacterial endotoxin TusnsulydiAu 17.0 USP
endotoxin units/mg of morphine sulfate ‘1?15\‘15
morphine ansaaatedluaisazaiglaneiingin
UfRsereendinduldiduarndon 1dun pseudo-
morphine, morphine-N-oxide IL&¢ apomorphine
Hadeissnisaaredaves morphine leun nsduia
Weta qmwgﬁﬁqﬁu USnaeendiou uagen pH 7
asiu Tnpansazans morphine agdiAuAsanIng
dlefian pH tesndn 4 win pH guiu 6.4 ians
aaneiived morphine dwmalvansazasdswdu
Aivdosiuhmady™

Anderson way MacKay'® ¥inn1sAneIAu
ASANINTDI1AA morphine sulfate Tu NSS A
WaUW 1 mg/mL ﬁUiﬁﬁﬂu polypropylene syringe
wazfiuigamgiivies 20-25 °C wuiilianuaanIw
maadaznsnennlitesnit 100 Tu d@onndes
U Strong wazAms! FIWNITANWIAIIUAIENTN
V99d158¥a18 morphine sulfate AIINTU 1 Lag
5 mg/mL Tu NSS wag D5W ‘U‘iiﬁﬂu polypropylene
syringe Inenfiuflgaumndl -20, 4 wag 23 °C luaane
Wuwas wazanmzdudawas Wusveznan 12 e
NANISANEINUIN @158¥a18 morphine sulfate i
AUITUTY 1 me/mL uag 5 me/mL fA11uAs-
anm 6 damidlodivluanmeiuuas dudedis
Advluannedufauamuindnisaatedives mor-
phine sulfate 11nNITUAAIZNULES 2-6 L¥I1 mor-
phine sulfate 780915l NSS fanuasanmania
Tu Dsw \leifiufigamniivies uenaNil Grassby
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Stability Study of Morphine Sulfate 1 mg/mL
in Polypropylene Syringes

waz Hutchings' 1avI1nN15ANYIAINUAIANINYDS
#15aza18 morphine sulfate Tu NSS anuiudy 2
me/mL Wisuiisuszninsgnsinfuiiiuaglifans
AueaNTAtY 0.1% sodium metabisulphite U559
Tunnvug 3 ULy Taun polypropylene syringe
nITUONANeLAT wag vauia inumednsluaniy
Tunasignmgivies WWuszezinan 6 dUaw vhns
vadouALAsAN YD TLUEUAAT 0, 1, 2 waw
6 NaN1SANWINUT1 morphine sulfate 2 mg/mL 7
U539l polypropylene syringe qmﬁﬁumajﬁmi
AUDDNTLATULIANUASANIN 6 FUA9 Laadiu3uiu
g1AUMERIINNT 95% WiawSeuifiuiunalSud
warliny peak vosansidon pseudomorphine 470
NTAATIENRAI HPLC (high performance liquid
chromatography) a"suqme‘h%’Uﬁﬁaﬁé{’maaﬂ%m—
TULNTEA8AIUDY morphine sulfate 110N 15%
Tuduaniif 6 Tneldny peak Y89 pseudomorphine
WANU peak Uosa1sUTENOUTNToUlinIUTTn AR
71 morphine vUseinasUsENaUTdauiU
sodiurn metabisulphite Tuanmzfivhnisvaaes m
oH  futhltugeiunnszesnanfiiuinm  wanns
Sansssneresansazats WuTEURT 6 thmiin
vasogrsanadliiiu 0.07% vowhmiinGdudy wa
NN5NABUNNSTURIUTBT Oxygen Wudn USuad pO,
Tuansazarsenfuuliiugetunusseznaiiiiy
CIMWAE AR 6 oxygen 1N15PUNIU polypropylene
syringe 1 dhushegsiussglunvugiiannuid
NN3Ea1861903 morphine sulfate 7% uag 27% 1u
NITTUDNAALILNILAZVIALAD AINAIAU LAZATIANY
peak U84 pseudomorphine

ludszinalng wana wazailugn” Waugns
A5UTD9E1An morphine sulfate 10 mg/mL Tu
sterile water for injection (SWI) sfialsifiansiuide
4 gnsensu lawn wuull wagldll sodium chloride
wazgmsTiiuaglifiansusu pH Tnevia 4 i3y 735
n15U539 2 wuu e wuuldielulasiauuazlild
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Aglulnsiuludunouvssyieulaninueumaui
don \iusnwiigaumnil 25°C/50%RH vinnsvaaey
AUASANMNINIEAIN LAT WazanNUTIRINTD
o §Un9i 0, 4, 10, 13, 22, 31, 37, 44 ua 58 WA
nsAnwInUI NdFulianuasanInmaailiag
UnAnndenasnszeziian 12 wiou TnefiuSuia
morphine sulfate ALLEDNINNTT 90% VOIUIHI
Sudu Taesifufidianieg swi dusvhazatsen
pgufeafanuasanninitdyudu lnefiusuna
morphine sulfate AILADUINAIT 98% dleviuen
Widuszoznan 6 Weu ynm3uinavasuuda
yosdidudindesosuiuniondy wasnunisaaiud
294 morphine sulfate Inewu peak vasasidenly
sl HPLC shsuilldielulasaulusuneurouln
HinLeNNaIn1TEA1LAIYed morphine sulfate Yoy
nuazansaranedsududiviesdininmiuiily
Tamalulasiau SedudvgruiAelulasauidlu
Miuo1tisanUsuiaeandiaulugnsimsunas
pondlaufieguinudisuaevesieuma 9taan
N13aan8fived morphine 3nUfAsev0nTATUlA
Hailaausiivednsnuisfuauaanineecen
w3eu morphine PFS Tumsusewe wsiludszlneg
F9lanuUsI189IUNITANYIAIIUASANINTDIL LA TL
morphine PFS fiw3suniglulsmenviauinou

TngUszaa
nsfnwiiifnguszasdifiefinuiaruns-
gonmmamen el warauUTIAINdeveE
W38 morphine sulfate AMAWNTW 1 mg/mL Tu
NSS 9UIMUTTY 3 mL ‘U'ﬁ'iﬁﬂu polypropylene sy—
ringe YUIA 5 mL wuuldndaiien (single-dose pre-
filled syringe) Fusealnemmenanedseanite
Tssmeunasvid Tnewfuluanmeiunas Hgamgd
30+2°C/75+5%RH  wazluan1igise (accelerated
stability) figaunail 40+2°C/75+5%RH (Juszeia
180 Ju muvanIMun ASEAN guideline on stability
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study of drug product BesUszmAlneFaidnuae
yagivszmadeudu (climatic zone IVb)* wan1s
Anwilfasfulselovilunslddvuniununeny
Y38 uAIeL morphine PFS iwSeulnsniiendne
Usnrnidevedsmenuian q lulszmelne

ada v

eAUaITIY

ATAldMIUATEUAIDENN

Active ingredient: morphine sulfate injec-
tion 10 mg/mL (preservative free, U3 DuULoUn
LSGULLEJHLLWF]LR]E]%Q e Useindlneg)

Inactive ingredient: normal saline solution
for injection 1,000 mL (NSS, U3&n wila winea
0 Usewealny)

o

dsialidnsuiasiziniUsuiaasdrfgy
morphine sulfate

@13017357U (reference standard; RS): mor-
phine sulfate pentahydrate (f11nguag IngLan-
AR NTUINYIMIAATAITUINNE NTENTIETITUEY
Uszinelng)

Acetonitrile (HPLC grade, Fisher Scientific,
Korea)

Methanol (HPLC grade, Fisher Scientific,
Korea)

Sodium 1-heptanesulfonate (analytical rea-
gent (AR) grade, TCl, Japan)

Phenol (AR grade, Fisher Scientific, UK)

NNSANYIAUASANINUD DA
morphine sulfate 1 mg/mL Tu polypropylene syringes

Glacial acetic acid (AR grade, Merck, Ger-
many)
‘13%’%?11/1%‘@& (ultrapure water, Elga, Germa-—
ny)

NITATLNAIDES

THnalaUasnde (aseptic technique) w3
#19819 morphine sulfate 1 mg/mL lu NSS sUuuy
prefilled syringe Y¥UNAUTTY 3 mL (5U7 1) §1u7u 3
sunsudn Ineweungluguaondeiifieuazein
1999MNATEAU 1SO 5 aeluniesazen (clean-
room) 1SO 7 munsI 1SO 14644 Tnefituney
nswSeudil 14 disposable syringe 50 mL (UTuw
weglu 1in Useinelng) gaeda morphine sul-
fate 10 mg/mL U3u1AT 114 mL 2nku syringe fil-
ter aum 0.22 lalAsiuns (um) (Minisart, Sartorius,
Germany) t#slu NSS for injection 1,000 mL Y
vnlvasavatediiu azldansazaty  morphine
sulfate 1 mg/mL Tu NSS THedeq repeater pump
(USEM Baxter 911A) WUaUsIIETavasUTINmg 3
mL T&lu polypropylene syringe 49 5 mL (U369
weglu 9110 Uszinalne) wglavlesennialy sy-
ringe Tinuaneulavane syringe fY syringe cap
(Multi-Cap, USE% anlnndunds 9in Useindlne)
AnaainuarusIyiieg1sldyasuTsgnuinaiuse-
Ineviaiianing (peel pouch) wazlanineos
peel pouch ABAUToU Feg1sldyesgudan

Unaiin

g‘ll‘ﬁ 1 #9879 morphine sulfate 1 mg/mL Tu NSS Ul prefilled syringe

Huinn guesaniidou, 1585 WAgVEAa, uAuns fAassu
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Stability Study of Morphine Sulfate 1 mg/mL
in Polypropylene Syringes

N1IANUIUNGUADENS

Tumsitedduumaundiedns (n) Tagld
gnInNsUsEINUAANENTUSUDY Sokal wag Rohlf

n=[Z,+2) +Cl+3

oy C = 0.5 x In [(1+0/(1-1)]

n = PUUIUINIBYE 1 UAAZ NG

z ., = madinglilawnasgiu Weiun
STAUTIANANINEDRA o = 0.05 Ao 1.96
Zg,, = AEdRnNelalAwInIgIN Wanvue

syAuguRlunITVIAgeU 80% Ap 0.842

r = A1 correlation coefficients ¥89n153-
ATI¥AUIIIULETS HPLC dA1 0.965

AINA1IANYIVDY Grassby PFY

n = [(1.96+0.842)° + (2.011°]1 + 3

n=>5

oy Tunsdneiiaddmeddlunsmageu
usiazn1svadeuldtesnii 5 feg1s (n > 5)

ASANYIAINUAIENIN

11679619 morphine sulfate 1 mg/mL PFS
YUIAUTTq 3 mL Medouldunfvluannzsiuuasd
9l 30+2°C/75+5%RH UaY 40+2°C/75+5%RH
Tnatiunelugaiuauaaumngll (KBF uag KBF LQC,
BINDER GmbH, Germany) 416198 19ua&auAIl
ASENINTIAEATN MRS UaTAUYTIADNNTD
7381 0, 30, 60, 90 uaz 180 T lnausazNISAdEU
Ttshegnaeeies 5 fogs (n > 5) fnannsay
2N 3 Junsudn il

1. NAFBUAIINASEANTINN 1AL

WATIFRMIUINIUENTEAEY morphine sul-
fate pentahydrate laglinatin HPLC (Agilent
1200 series, Agilent Technologies, USA) anu351ay
annageumuiszylulalunsisl USPA3/NF38
284 morphine sulfate injection® (n=5) i

- pneadeudl (mobile phase) wiealngld
analytical balance (ED224S, Sartorius, Germany)
%3 sodium 1-heptanesulfonate 0.73 ¢ azangnig

Thai Journal of Hospital Pharmacy
Vol 34 No 1 Jan - Apr 2024:21-33

ultrapure water 720 mL L@y methanol 280 mL
ua glacial acetic acid 10 mL ilunsasnae nylon
filter membrane UM 0.45 pm LaEANINDINIA
el sonicator 15 w1t Aeut Ul

- W3ENETALAIUUINIFIUTIUTY morphine
sulfate pentahydrate 2 mg/mL Iﬂﬂ%ﬂmimmg’m
morphine sulfate pentahydrate 20 mg Tlaluvan
USRS avan8lazlind9nag mobile phase au
AU 10 mL waulwmaniu

- I3EUAITALAEUINTFIU morphine sulfate
0.24 mg/mL lasTiUna1sagansuInIgIutuTY
morphine sulfate pentahydrate 2 mg/mL U3uns
0.6 mL laluriaiausuinsuuin 5 mL @oa1ese
mobile phase auATUUSIIAS 1lUnTeM8 nylon
filter membrane wuA 0.45 pm Aeudadiedes
HPLC

~ w3buasavats system suitability Tngd
13 phenol 3 mg ldluriniausung WAuansazane
mmg’luu‘ﬁlwﬂju morphine sulfate pentahydrate
2 mg/mL U311015 2.4 mL Lazie913028 mobile
phase AuATU 20 mL wanlidiu nseee nylon
filter membrane wuA 0.45 pm Aeudadiedes
HPLC

- IpRENATTATAIUFI0E19 (sample solution)
Inediun morphine sulfate 1 mg/mL PFS USuns
2.4 mLldlurindausung wazusuusuinsnae mo-
bile phase auAsy 10 mL waulwdduazle ans-
avanefee1e@sdl morphine sulfate pentahydrate
ALY 0.24 mg/mL waznsednig nylon filter
membrane YUIA 0.45 pm dauﬁwﬁﬁm%q HPLC

- @annznTiaTgimematia HPLC:
column Pursuit 10 C18 (4.6 x 250 mm, 10 um),
column temperature 25°C, flow rate 1.5 mL/min,
injection volume 25 pL, diode array detector
284 nm

- VIAADUANULNUIZAUYDITEUU (system sui-
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tability) nﬂﬁ;mmﬁﬁwmﬁmwﬁ \enadeuny
wnzaLvefitinssiluniazads Tnsdnansazane
system suitability 971U 1 ﬂ%’ja 2n standard solu-
tion §mwau 5 A%t Tufinnauaziasulaunsy uén
fnaAndmesaannasitivua il (1) rela-
tive standard deviation ldiAu 2.0% (standard
solution) (2) tailing factor laitiiu 2.0 (system suita—
bility solution) (3) resolution §¢%#318 peak V83
phenol tag morphine sulfate laitaani 2.0 (sys-
tem suitability solution)

-MTRATIER i lndnansazaedinguAay
syringe $Muau 2 ASs Tuiinranazlasulaunsy was
thaiuitld peak uurandulSunaeansdfay
morphine sulfate pentahydrate uansnalugy
%aaazéuaw%mmﬁﬁzqwamﬂ (percentage of la-
beled amount; %LA) wazUSuiaeaundeiile
Wi uiieufunanSusiu (%drug remaining) (n=5)

- NNFAUIUNIUTUIUYBY morphine sulfate
pentahydrate I%Qmiﬁ’lmmﬁﬂﬁ

Morphine sulfate pentahydrate (%LA) =
(AU/AS) X (CS/CU) X (!\/\”/Myz) x 100

A Ao Wuils peak UBY morphine sulfate i
lAanasavatefieeng

A fi Nuilld peak vas morphine sulfate RS
Aldanansaraeunsgiu

C_fo mududures morphine sulfate Tu
#158ran8u1nsgIU (me/mL)

C Ao Amduduves morphine sulfate
pentahydrate  ifuInAINRAINYBIANSAYANERI-
98749 (mg/mL)

M e wialuanaves morphine sulfate
pentahydrate Jflen 758.83

M_ #o sialuianaves morphine sulfate B
3P 668.77

2. NAASUAIIUASENTNTINAIEN TN

Tngn1sdanednwaenisnienw @ anula

NNSANYIAUASANINUD DA
morphine sulfate 1 mg/mL Tu polypropylene syringes

avneu  fedtdessuLaInu-i Nedeunaulag
msemnay JnuTinueynelugndn (particle mat-
ter) vl subvisible particles lagld liquid particle
counting system (HIAC Royco 9703, USA) (n=10)
wazinen pH Taeldiades pH Meter (Seveneasy
S20, Mettler Toledo, Germany) (n=10) 3Lﬂ'§’13ﬁ6§’1
peetion 3 A%q

3. NeFOUAIINYSIARINGGS (sterility test)

NadoUAMLYSIAINNT B YD iBEIR 8T
membrane filtration method mua%ﬁizqiuﬁ’ﬁ’l—
#1 Thai Pharmacopeia (TP)"* lagl@aag1s 102 mL
(36 §roe19) Foomsiasate 1 vla Yifegnan
ﬂﬁ@ﬂéﬁ&lLLN'uﬂﬁaﬂﬂ’i’]ﬁﬁ]’]ﬂL%aﬁﬁﬁuu’lﬂgﬂim 0.45um
Gushugugnana 50 Tadiums nHuthusun e
wnglupvnsidsade 2 vla fe (1) fluid thioglycol-
late medium (FTM) dmSussiamuuaiiGensia
13ifls91n1# (anaerobic bacteria) wazuiafiso1n e
(aerobic bacteria) ez (2) tryptic soy broth (TSB)
dmsunTamuuaiiZeriefiaeinia Bad uass Tae
FTM Usfigaumgdl 30-35 °C uag TSB Uuil gamgil
20-25 °C \Junan 14 1w dunaanugu (turbidity)
suaqa'm'ﬁl,gml%awﬂifu wnansavangyy  wuana
Iiinsduddeunesdelushedns asedeuay
gnAedvesIsiauilIeulfiguiu positive control,
negative control W&a¥ main control ﬁgﬂﬁ positive
control  WuflenaaeuUszansamussemisiaes
L%adwaWJJWiaaﬁfuayuﬂWiLﬁfgﬁumL’galéf Toeifiude
UINIFUY laun Staphylococcus aureus, Pseudo-
monas aeruginosa, Clostridium sporogenes d1%su
27915 FTM wazliyl Bacillus subtilis, Candida albi-
cans, Aspergillus niger &M3Up1915 TSB wazUwdl
RUUNNKATAMNUAYIUA @3 negative control
Filenedeuinemnsiasadeiinnulsidainide
viielal Tnenhewnadesdevuiioumgliuasnain
AR kag main control ﬁ'}ImsJLauL%ammgmLLaz
winnsedusmsidssdendniluvy  Wonedeuin
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Stability Study of Morphine Sulfate 1 mg/mL
in Polypropylene Syringes

fhethadtansiudimsiesueadeviell

nsAaszidayauasana

WERINA %LA, %drug remaining wag pH tJu
Aade + Ei’JuLﬁEJQLuummg'm (standard deviation;
D) MnmsIasIEetaten 3 ASs s u-
Jiaunsdsunlasmes %drug remaining fivnan
#ng 9 funaBudulagldada one-way ANOVA s
PIENITIATIZN post hoc test IngsnsiUsauLiieu
w835 Bonferroni fisyfuaandesiu 95%

o

ANMLUS UL UL AINULANFNBE AU 1A NI

o

M13199 1 HANISNAFDU system suitability
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adAlliaA p-value < 0.05

NaNISANEN

AUAIENTNNILAL]

NANISNAABU system suitability Wu1 UA3
wnganfigldlunsiesed wansmadnged 1
LLazgﬂﬁ 2

NANTILATIZIMUIIUA1TE Ay morphine
sulfate pentahydrate lagldinaiia HPLC wuan
A19879 morphine sulfate 1 mg/mL PFS waLn3es

. .. NANSNAGBUY
318aZLDYN LNEUANAINUA . . . . .
02U 30 U 60 U 90 U 180 2u

Relative standard deviation; T3y 2.0% 0.2 0.03 0.4 0.1 0.1
%RSD (#158881811MTFIW)
Tailing factors laiifu 2.0 1.1 1.1 1.1 1.1 1.0
(@19azany system suitability)
Resolution laitpnin 2.0 3.7 3.4 3.4 3.5 3.4

(@19azany system suitability)

80

60

Phenol

5572

Morphine sulfate

7.747

T T T
2 4 6

8 10 12 ) min

5U7 2 lasunlasunsuvesansagany system suitability

0280
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@50 (0 M) fUsuaansdfayede 94.940.1 %LA
LazAaDAtIsIaNIvinnsAnwnGIeE1all %LA
1NN 90.0% Fsegluinmuaiiensu Ae 90.0-
110.0% enulalunsavl USPA3/NF38 484 morphine
sulfate injection® TneAadeves %LA fiiatdig 9
wandlunng il 2 uaﬂmﬂﬁﬁﬂwui’l %drug remai-
ning ¥BwNFIRENEIANINNTY 90% ARBATIIIM

NNSANYIAUASANINUD DA
morphine sulfate 1 mg/mL Tu polypropylene syringes

fvnsene 1 2 annfiudnm
AMUASEATNNIINILAN
ANWULNNNIYNINVDIAIDE1Y  morphine
sulfate 1 mg/mL PFS viaamseanasa danweawidu
ansazanela lifid Ludndu Liflezneu wazlifines
fine é’ﬂwmzmqmamwmaq&ffaaéwﬁLﬁ‘uﬁqmmﬁ
30+2°C/75+5%RH lilfinsiUasunlamasnszey

51971 2 HANSNAFBUANIUASAN TN morphine sulfate 1 mg/mL PFS A 9 deviuluantegiiu
LLmﬁQmmﬁ 3042°C/75+5%RH wag 40+£2°C/75+5%RH

N1SNAFU el @017
AT’ Ny 0 Su
%labeled 90-110% 30+2°C 94.9+0.1
amount® 40+2°C 94.9+0.1
%Drug re-  290% 30+2°C 100.0+0.0
maining* 40+2°C 100.0+0.0
pH 2.5-6.5 30+2°C 5.84+0.0
40+2°C 5.8+0.0
ANWUNNG  @sazany 30+2°C Ta ludid
ANYAIN Ta ludid lyifinznou
150 Jd- m
. 40+2°C & laidid
Widegeau .
i lyifingnou
lifingnou
AUNIATWIA 6,000 30+2°C 12
210 Um ﬂﬁéﬂ']ﬂ/ﬂ']‘ﬂuz 4Oizoc 12
AUNIATUIN <600 30+2°C 1
225 Um ﬂﬁéﬂ']ﬂ/ﬂ']sﬂuz 4Oizoc 1
Sterility test Talwuie  30+2°C linwuide
40+2°C Talnwuie

* fady + dHruletuuannsgiu (n = 5)

138
30 U 60 U 90 U 180
94.7+0.2 94.3+0.4 94.3+0.4 94.0+0.4
94.4+0.1 94.3+0.1 94.3+0.1 93.3+0.5
99.840.2  99.3+0.4  99.2+0.3 99.0+0.5"
99.540.1  99.4+0.2° 98.8+0.5  98.3+0.6
6.2+0.0 5.8+0.0 6.0+0.0 6.0+0.0
6.1+0.0 5.9+0.0 6.0+0.0 6.0+0.1
laluid Taligd  Taluid  Ta ludd
Liflszneuw  lufinzneu  liflszneu  lufinznau
Taluid Taludd  Taluid  Ta dwdes-
lufinznou  luflszneuw  liflwenau  oou
laitinznou
Tvaene
a8 57 213 155
86 81 159 300
3 1 q 9
5 2 5 7
Tinude  linude  liwude  liwude
Linwude  ldwuRe  lLinude  luwuwe

* UANANINTUEUAY (0 1) agelitdediAgy9aia p-value < 0.05
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Stability Study of Morphine Sulfate 1 mg/mL
in Polypropylene Syringes

a1 180 Tufivhnis@nw winunswasuwUasduves
ansazanedudindeseounazinesingluy syringe
gouiegafiivluan1iziseuiy 180 Yu nan1sia
UTFumu subvisible particle Tusegefiiui 2
anne wuihiviinaeglunusiieesiunululu-
N3 USPA3/NF38° @93812m morphine sulfate
AaoAYIIATTIIINISANY WATNUINBUN AT
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294 morphine sulfate injection 8198uLNFURITU
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94.9+0.1% BsApuinatios meindiavnu1aIne1dn
morphine sulfate injection 10 mg/mL UNKER
Adwseusaogrslunisdnunild s%LA Hu 97.6%
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morphine sulfate fin1saanefnNUiseaena-
widainduansdon Jsduneldann %drug re-
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anmvewiniuen wudl s SulinNAIEA I
il wazAsEN MUSIAINTe Wiy 12 Weu Wiewiu
flgaungil 25°C/50%RH TneilU3anas morphine sul-
fate AWNEDUINNT 90% VBIUTUIUEUH UANUT
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lasunlasunsy HPLC Fsduifivg1uladn morphine

30 Suksridaoduan N, Vongsutilers V, Tuesuwan B



MNIATNFUATIUITNEIUNE
U7 34 20U 1 4.0, - 1.y, 2567:21-33

sulfate iAnUfATe0on AR TuaaedaliTuasidon
fivnlansaranefidindes lnefloandudusiss
UfRTeneondiatu Ssdunaldainsiuiisingldiing
luimiLauTu%umaudauﬂmwﬁﬂLLaquaLﬁaamﬂ%mm
sanglauludfunaznelun1vugussy auinng
#8799 morphine sulfate HUpsniuazaITag—
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Stability Study of Morphine Sulfate 1 mg/mL
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Poisoning from Jellyfish
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Abstract
Jellyfish poisoning has been reported in

patients with history of sea swimming in many
parts of the world including Thailand where the
incidence of such cases remains underreported.
Redness or longitudinal burns at the site of con-
tact with the stinging jellyfish venom are com-
monly seen. In some cases, symptoms develop
rapidly and severely such as respiratory muscle
paralysis, cardiac arrhythmia followed by heart
failure leading to a fatal outcome. Some cases
of single-tentacle box jellyfish may cause Iru-
kandji syndrome as a result of catecholamine
release. The syndrome is characterized by acute
symptoms such as palpitations, tachycardia,
agitation, and hypertension which caused by
the secretion of poisonous needles from the
nematocysts. Therefore, if first aid is adminis-
tered immediately and correctly, it will greatly

increase the chances of survival.
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try ag9lnagin®’

N13ATIAINeVBIUGUANT

- dansiasaudidninslad (@1afilnunade
ludenge) Anisvinuvedls wag CBC (Nn33
PRI IGNTR R

ﬂ’]’J%ﬁHﬁ]’]ﬂLLMQﬂ%Wj‘U

-msincueauliiilasgssieiliadugUae
Nflp1n153uwss Mellananunneidaauliislau

laiflAnas (pulseless electrical activity)?’

N1UFUNIVIALAZNTTINYINIEANYIINUNING-
W3

1. thifthetunnnea dlvinsomdolitae
dosiulaimuesasadoainuasngngy Tagluse-
winnsedeudededdifiisindoulmiesiian
iiotleafunslasuiwiinainnse i fviidalails
Bty

2. vhadngrieduiiauTnaiignuany gy

3. FUNIONYIVIA  La¥YRAINTILNERIN
auduitelyindiedulgmena limslifieey
e lesangiheonanunailfesnasnids uas
8130 NTATN

4. fsunnInauTnaidudausng gy
Fretindaney (vinegar) fall

4.1 NsAlFUAAUNNEWTUNAD: TIAUTINY
fduauuangnudret duaeyiidanududy
984 acetic acid 2-10% (WinarfigalowSouiiiey
funslinsnvindu) Tnedassinagnanafie uazsn
uuag1elay 30 Fuil
4.2 nsaldudausanzwyulyl: vanidesnis

sathduaney

fadimsnahduameglildaninisuinusian
nsUaseiivannsziligiiv In15An®13IN1590
ihdumeeldldnaflunsdiduiausngnsundouay
wanengudsiud wilivandssnissaihduamey
Tupsaldudauuangngulriuazuusnesniulnvinien
desninenuinhlinssgiivldesfivesnin
1#anni

1. shulduoanesed 1in wazihdaanizan
Tnendiann osnnazdulifiAnnsiadufivdiuiy

2. Suihgthedalsmenua

3. 71eNSRINNITIRNdNaIeYLas LY
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UnAu (forceps) ﬁmamumLLmﬂzwquﬁammuﬁa
oonTneidumeyasvhaedeifionuasiusiuiiui-
VUTUIRYBLIINEN U IR sAvRRn Ay
Y nsdiflaifiuandu nldgedoudasenn vuduia
wnmeleandudunin

0. TldhufsussauBuuinuilésuun-
Guiftoussmonisuludesiu  lidasliindon
Uszauiosanenailiviaenidenuenss fivdad
dnsvuadenlfistu

N A 1

5. WesgdnllaueingvremdagUiuses
UaBnfEaInLuenenIumeg

6. &11UNHTUNIE (specific antidotes)
Tudseinalvedalidfenduiivinne agelsin
f511unislderdmuivdmiuuuangniundes

(Chironex fleckeri antivenom) lulsginAeaansiae

Thai Journal of Hospital Pharmacy
Vol 34 No 1 Jan - Apr 2024:34-41

T lufthendudausns ngundesifonnisuandalsl
a11150U55M81115UaALE NN nwdesau
lngvuranisly Ae 20,000 gile (1 wouwya) oINS
A28 normal saline solution 10 Taddns (1A Uy
1 {iadanssie normal saline solution 10 fiadans)
A masaliena1lINNIT 5-10 Wl wnlineu-
auasovUIREINaiNIUAeldEe 60,000
yiln (3 wouya) nelvisiolilesiu

7. N1599N137U9RN (enhanced elimination)
Lifunumlunsinwangivainuusngngu®’

8. Tnsshwennissng o Minannisduda
LasnEWgURY (1751571 1)

wwanen1sdasfiumsuiaduannuasnswuiie
1. lesidudimegaluuSuiiuansngy

713197 1 wwmemsldeniiesnweiniseng q Miaannsdurawsang Uiy’

o 1 e v
81113 f298195189N15819 1Y

. Audulavings magnesium sulfate

ABEINVUINYTIRAZITUSUN5E

2 151 199919k dextrose 5% in water 1138 normal

saline solution 100 1a3ans An1asndanan weld

NA19819%e8 15 W9

- aazgilaiu (hypersensitivity reaction)

50 faansu laesuuseniu

9IN5UoY diphenhydramine
817115UUNa1e  epinephrine
BINTTTUKIY epinephrine

. MaomaNnAniY  salbutamol

prednisolone

0.01 fiadinSu/Alansu Anasile YuIALIEIEn

[
U =

wAazAsY Ae 0.5 Tadndu aunsaliigilann 5-15 uii

1 fi88n5U Anvaenldenn ¥58LAlLIWIA 1-10
lalasnsu/and veadvaendenni (wiugtnliiaan
g1 1 §8dnsu Tu dextrose 5% in water 250 #adans)
2.5-5 faansy W19l normal saline solution 2-4.5
findams Toiuma nebulizer n 20 w3 ads drmau
auadlifnmsaniveluruin 2.5-10 Sadnsu vn 1-4
dlus rdndu

40-80 adnSu/U kUSUUTEMIUIUAY 2 ASY
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ynyy Antheweutnvesierluusnannuiueng-

3

v v

iU SmdawuImensufoRaulunsandudawe-

]

EWIUNY
2. wisnthdumeyluuinaifusngngu
seUNn warAsinsintheussmduiusTidiuta
iiimawEeuhdumeglognsshumida
3. wuzthldaudourugiwasnanawien
deanduimea  asldudfouiunasuuuiv

o A

adiieiunsinaenveswuanzngudluludenn

= =

finsdnwilulszinmeeansideinnisliyafiiani
Bunin ycra suit Feasiifodniudunazuuuiua-
¢ UnDartsdaudiuasiaun annnsnannsdula
wusngnunaeslanesesay 75

4. Wananeiu (stinger net) luusnameme
fnuunangngu Tnnviagiinrmeniieiunsg
Toavinluggiinuussngngusnn 1wy Tlulsemeooa-
waidevzlisinluggiou

5.l sdudaninuangnsuiinieudanis
YN

nsalAnen

ey 26 U liilsausydnen lufiuse-
Fuon fuaeliuseRinuruiivaranduimeg
fnemawioisuimiamend  dudatuuseng-
wyulinsriaiidnunradondosdivassilanui-
nawuietiterenistelle Fesuiuainihiui
nFrntulszan 5 WiRldsuNMsUsINeUIalas
nsTedethduasguulszana 1w denns
Uanfiuna 335UUsenIu paracetamol wua 500
fiadn3u 1 uin iformsuuuniion liflernisledu
fuildnaumauinmnty fernsinuasiudn-
toy unmdnmasnmenuituinaidudauueng-
nyuiisosyudunsouinnanialuimaedu  vey
sl Taidigunila

NAN1IATIVINNBLINTU:

Glasgow coma score: EV.M,

ﬂ’]’J%ﬁHﬁ]’]ﬂLLﬂNﬂsz‘u

BP 125/69 mmHg

HR 110 beats/min

RR 33 times/min

T 36.5 °C

oxygen saturation: 99% room air

pupil 2 mm RTL both eyes

N193NWN:

- QUAUIARNARTHLUININLINTTIU

- TansShwnuumueins laglien ibupro-
fen waz hydroxyzine n&UlSuUsEMUTiTY

- wwdUssiunsatiineinnsdudausang—
nyuudadslidnnefindonuaiiGe dlidedneen
Uty

- fftheliataslausudannemsilsmeuia
warvonduludunmne1nsfithy wmgdauusiligy
ﬂéfumiﬁawsnmawmﬁafm'ﬁqumwmﬁu

aAUsenIalAne

ftheeilfiusy Rdudatuunsnguldnu
vipfldnwauradondesdinaoula  USnuiduiad
sovyudunsontiona veulsidn winluumaneidy
HloUszIiunndnuzYeILLINENTY AnYaETos-
uHasanieensuansvesftaeilifennislath
91¢ Irukandji syndrome %&Iﬂ&lﬂbﬂﬂﬁﬂ’m%ﬁu
LARIDINIAINATIUTEN 5-40 WTIndsanlasy
fiv Fsaguldinnhasdudatuumengngundesyiniid
ynavaendy sainsigaeldTumsgamenua
ogagnipaazTnlnentsndeiduaeguiy
11NN17 30 U %QLﬂu%umauﬁwﬁmﬁﬁaﬂamﬂws
Udogiiwainnszieiiy  vilianAnuguusikazan
lonaldedinla

nsnwglaeeinsmuLuImisns¥nw
fdumsgiuily nanfe nsguauiausa g
SnwwuumneIns W Mstigalin i
waglidsdnsenuftuglaglisnduiodostunis
Ao’
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ndgnsenafdnsulunsdnuilaegae
Aanseuazasaaeunsdideelvigniosaumgna
Tiduurihnsldensudvae venanimnduae
fmnuinadossesunaiduiienaifinduluniends
wazliazaanumuunmgilsmeiuia ndunsens
Paeliduuriludosilufesnisquaniaunaiie
antenanisiinunadunazuugih ligUissny
ndunsiufoanuluiueiquaimiiioidenld
wAmAusTmzaslunsguaIAUa

\ndunsnnaulagianizegisdandunsiug-
SRanluiiuiinedmziedilonanuuiangnsufiv
AsiAuiANLnlalunsUgune IuIakaEns
Snwifigndes sawvsdiunumlunisimeunsosd-
ANNIAINAEIUYTDM 9 uazaduayulvilie

LONE15919949

1. AsumSmennImansiatasmeils. AIANINTNYINT
Mmzianazansil: wusnenguiy [Bumedide). nye-
WINLWILAT: ATUNSHEINTNIVZIALAZTIBRE N52NT9
VENEINssIILRLATAMINGeY; 2565 [Auduile 25
1.8, 2566]. @UAUAIN: https://km.dmcr.go.th/ c 247/
d 16318

2. dnvan newaSe, waunu Asensennsal. msuialdulag
Weinanuauenegnguity: vl Jeaiu Shw [Bu-
WA NUVINNMIUAT: AUIRYINGITINTUR Anlz—
LWNYAEAST ISINGIUIATINNTUR  Nr1Ine1deuiing;
2561 [Auduidle 25 w.e. 2566). duAuan: https//
www.rama.mahidol.ac.th/poisoncenter/th/books/
09feb2022-1512

3. WU A3ensennsal. Mwanuuanengy msdnwndos-
sukarnstesiu. T ate awmisng, wgua Winudl,
ey AnUTYY, UIINBNNS. iwandaiuasiiy. WU
aaft 1. nFuNNLIUAS: ARINAYINERT anua1In
an1N1vatng; 2552, wEn 120-32.

4. guiiving1ssud. dainealiivelnlsiiinsegndu-
7184 (invertebrate venomations) [Buwasiiinl. n3e-

WINLUAS AUSTYINGTITINNBURA Az IVEAEnS

0400
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LuM9N15 U UM TUIARURINLINENT WY

unay

Fnefiduiauuangnguiivlnemluasnusos
wnsvidesoslnsiiduuuenuinaiduda Tenis
U0 Ues1gennaliunossuuUseaIn fivme
vila wagfuivinliiamilsneg minguagldsuns
Uguneuiaeg1aiuiaeiiiazgndes Wy 1155
Uinafiduatuengnsundesiethdumeguiy
11 30 undl Pelestulallvigaelas i
P flesndiwanmstdesfivannszshiziy Tu
Usewmalnglifienduiivdme wunian1sinw
FuTuNsFNvIIILeINIT  HAZNITYUAUINLNADENS
Wiagay

TsmenunanuIBud avinedeaiing; 2561 [Fuduide
25 131.8. 2566]. @UAUDIN: https://www.rama.mahidol.
ac.th/poisoncenter/th/pois-cov/invertebrate-veno
mations

5. gn duises, aty awmmisng. nsquadnwiaydesiv
nsléfuiwandninsinnudidgyymanisume. Tu: gan
duyises, gty awmisny, ey U3, usTaEnis.
wwInensauasnugilsgnitauazlasuiivaindnd.
fvinedi 2. NIUNNUNIUAT: LINURINDY LLéﬂLaaﬂw%ﬁ;
2557. it 35-46.

6. Merative Micromedex® Chirodropid coelenterates
[Database on the internet]. Michigan: POISINDEX®
System, Merative US L.P.; 2023 [cited 2023 Apr 25].
Available from: https://www.micromedexsolutions.
com (Subscription required to view)

7. Blohm E, Brush DE. Marine envenomations. In: Hoff-
man RS, Howland MA, Lewin NA, Nelson LS, Gold-
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cologic emergencies. 11th ed. New York: McGraw-Hill
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Vortioxetine: A New Multimodal Antidepressant
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UNANEYD
17@@U”uﬁmﬁ%um%wmwﬁwﬁﬁﬂwﬁwﬁn7w
lumssnwilsaduas) undamedlgileureaouilsl
WY INUAZIDINITVANUES UBNVINNITINYIDINIT
FuersualuareInIssumsiandnmasydiers
aasaliiannisansuvedlsals 1oMeendiiu 1Tuen
A ioengnanateFULUY a0
Y94 serotonin Uagm13UYaN serotonin F9LHAIY
nssnwlsaduaTuaranaInsaIunIszanls e
msgaduldfuasdnnseiinate 66 Taluuazdia-
unvedausueuley CYP2D6 (Tunan n13dnw)
snlseansnm dalusseBeunay (6-12 §Un1v)
Uazszeze1 (52 aUn%) wua1 199ieendiu dusy-
ansnmyideniigivasn UsnI1sAnyIUTEENENIN
vavIedioandiuuSsuiousverdauesrduluny
J190V00ndumTdon18 W uATIEY 99n5laiTa-
Ussadinulaveese pauld e1vwm 10-20 dad-
nSuRoTUlASUNITIUTONRINDIANITOINITUAZE
umssimmansgawusnIlunissnwlsadaunasalus-
theglng unumvesieiieondiiue1aiivselevily
g?’i’/i:g/ﬁﬁmsj’ﬁ@Unwa"mw?mﬁwmmﬂ;fﬁoﬂnmﬁ
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Abstract
Currently, there are several effective anti-

depressant medications available for treating
depression. However, some patients still do not
fully recover and may experience residual symp-
toms. In addition to manage mood aspect, the
management of cognitive function in depressive
patient is important otherwise symptom will
exacerbate. Vortioxetine is a multimodal anti-
depressant that blocks the serotonin reuptake
transporter and several serotonin receptors. As
a consequence, it can manage depression and
reduce symptom of cognitive function. The drug
is well absorbed with an average half-life of
66 hours and undergoes metabolism primari—
ly via the CYP2D6 enzyme. Clinical efficacy of
vortioxetine has been demonstrated in many
studies both short term (6-12 weeks) and long
term (52 weeks) studlies. But the study that com-
pared to other antidepressants shows no evi-
dence for vortioxetine superiority in depression

treatments. The most reported adverse effect

suunAI: 13 NInNgIAL 2566

unly: 6 durpu 2567
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ANEnATY: B1AULASY; JeTiBeNdiiY; N13IARUANTEN

A1981999UNAL:

SUSHU @390LEUN, MUY Yrydie. 1efivendiiu: u1euas
mﬁmiwajﬁaaﬂqwélﬁmawEJEULL‘U‘U. NsasndnIIUlsIne1-
U1a. 2567;34(1):42-51.

Jefioandiiu: erdueuislvineengyslavaleguuuy

is nausea. Vortioxetine dose of 10-20 mg/day
has been approved by USFDA for treatment of
depression in adults. The role of vortioxetine
may be beneficial for patients with cognitive
impairment or experiencing sexual dysfunction

as adverse effects from other antidepressants.

Keyword: antidepressant; vortioxetine; cognitive
dysfunction
Citation:

Suansanae T, Boonlue T. Vortioxetine: a new multimodal
antidepressant. Thai J Hosp Pharm. 2024;34(1):42-51.

WUszasABangRnssungauazlasunasainnisauunam

1. a3ungnalnniseengnsvevefieandiiu ninalnniseengravialegukuy

2. 95uetauslY e 9nsluiaUseasd URsenseninsiuvevefieandiiu

3. ASUNUNUMTBNBTNenTNulun1sSnwlsARULASN

unin

1SATULAS (major depressive disorders;
MDD) Lﬁuiiﬂﬁﬁmaﬂiwuﬁaﬁﬂwﬁﬂﬁﬁmmimq
A1ue13Ual (emotional symptoms) laggUae
agfiorsuaiiaimselulinuaulansenanelalu
Ranssuunifiefionsls faudeesnane sauly
899111INAIUINNEY (neurovegetative  symp-
toms) vhlifenismiesdn Itymdunisuey &
nsiasuLasesuing LAZEINIAUNITIAN
(cognitive symptoms) yiliAan s3AnuANsadle’
nssnwlsaduas1usenaumien1ssnelnglilyen
wu Invrdn Wiy n1sShwimeladn waznis
SAwAEEIPULAST (antidepressant) lagnisiaen
wuuuRuM s duiuranetade Téun aruguuss
gadlsanazlsasiy Jaduaudanin &9 @nan
WIAEEN NINBUALBIRENIT NWTHILLN AT
walaveseronsinw W’

widndagduenduaiildluniseddnnane
nau Wy efleanguisudsnisfunduresansie
Usdm serotonin (selective serotonin reuptake
inhibitors; SSRIs) naugAuAivina (tricy-
clic antidepressant; TCA) m-jumﬁaaﬂqw%‘é’uégqmi
\AunduresansdeUszam serotonin Waz norepi-
nephrine (serotonin and norepinephrine reuptake
inhibitors; SNRIs) 10wy uadadidesiinlunis
Fnwlsaduiasiluaiuang 9 wu ausiuilelunis
91 mseengquislunssnwniidh ennislfislsvasd
Ne1 TIBeINsATTNee Wy ensinndna
91MIAUNTTIAN Faumsiauenguediitina-
Innnseengisfiusnsisanifunasduszansainly
MINYIRINIINANMERRATEINSAUBY W 81N15
sun1ssan Wuiu ediaudde® eansiandn
Lflua'm'm?iﬁaaLwﬁaagmaaﬁﬂwhﬂ%mm%ﬁ WUTIW
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Aue1nN1Teumdtazdyin1susu 81115989013
SAadnu THun vinans THgmenud dae1n157
vawdemaiansaifiuaudeddumsmiEuuas
ndudutvedsafuadle

Foyaly

10M90NnT7U (vortioxetine) AlATIAT1IMIBAL
Ao 1-[2-(2,4-dimethylphenyl-sulfanyl)-phenyl]-
piperazine %QLLamﬁﬂgUﬁ 1

WndYWaAIans

Vortioxetine datdugidiuasiaida multi-
modal iiesaniinalnlunisesngrisvanenaln Tne
finalnfiddaie sudmsfiunduvesshuuds sero-
tonin (serotonin reuptake transporter; SERT) 15
n3EFuRIIY 5-HTIA nsgduuawRFIsy 5-HT1B
uardafufasy 5-HT3, 5-HT7 wag 5-HTID® nd
arwannsolumssusiavudsnes serotonin gq
1.6 Hadluasodng)

(A1 inhibitory constant; Ki
wariiannuanunsalunisdatunisifiunduresia
YUes serotonin @4 (A1 half maximal inhibitory
concentration: 1C50 = 4.5 unuluasiedns) Ingi
ANEIN5alUNISTUTBIE IR ORI UdIUe a1 TEe
Uszamdutiossnn™ luswnendfiwusthvosnissn-
WISATULASINUTN vortioxetine wum 5 Haansu
FOTUINTTIUAUAIVUEIUDY serotonin LaUsENe
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Soway 50 luauia 10 Jadnsuneiuiin1sduiusi
YUAIVDY serotonin tAseuar 53-65 Lavluvuia 20
fadnsSudeiuausadulaunnnindesay 80° naues
nstntumsifiunduessnuuds serotonin ¥inleiil
naifinturesansiorszam serotonin Tugnusy-
auuseam (synapse)

Vortioxetine  @3130FURUUNTEAUAITUTDS
serotonin kA AI5U 5-HT1A (Ki = 15 unluluase
8019) JWUNEIUVDIAITU 5-HT1B (Ki = 33 unlulua
foans) wardunuudafuiiiadu 5-HTID (Ki = 54
wluluaneans) @isu 5-HT3 (Ki = 3.7 wiluluase
899) wagsu 5-HT7 (A1 Ki = 19 wluluanedns)’
mssufushduma vl LU e saeUsvam
fidsrasoensualuaznsiAnainnszuIums down-
stream modulation VaeFIsUse 9 ansdeUszam
ﬁLﬁ@J%ﬁL@TLLﬁ serotonin, norepinephrine, acetyl-
choline, histamine lkag dopamine®

HARONIS3ANIN vortioxetine 1NNV
fufsures serotonin tnefledufusasu 5-HT3
FlHAnmsiTuYes norepinephrine uay ace-
tylcholine NAUN159191UUDY GABA interneuron
yanNENMsTURUFSUTeT serotonin Wy 5-HT1A,
5-HT1B, 5-HT3 Way 5-HT7 gﬁLﬁS’J%@QﬁUﬂ’ﬁg@
Usgam glutamate Pnmslasuwladlaedouves
downstream  vesnsdwELaNTAeUsTAM  eluta-
mate duihliAnsarsonsiAnauan

Br

ol
C

5U7 1 lnssasranaaiives vortioxetine®
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WNFYIAUANENS

Vortioxetine WaRIANWUEYDHNFYIAUANARNS
WUULAUASIFUTUSAUTUINYIMEIRINATUTNI T8
WA 2.5-60 TeAndu Juszadwuasdigamesed
sludennaiianelu 2 dani sefuegeaniadends
9INN1SUIMISEIVUIA 5, 10 Uaw 20 Nadnsusiofudu
9, 18 uag 33 wilunsudednsMUAPULATETEAUL
geannelu 7-11 2l msFnwiluenanasinsgunim
ANUIINITUTUITINTDURIMITNIBIABINITHUT
pnshifinasion1sgaduen ATIUTEANSHAaNY TRl
YBINIAATUYDY vortioxetine AvToEay 75 13y
fulusiuludensosay 98 uaznsvaresoglue-
Ho UsinnsmsnszanedUseanas 2,600 303 N3
WNUeATUHIUNTEUIUNTeRN TN TulagLo sl
cytochrome P450 (CYP) lawn CYP3A4/5, CYP2C19,
CYP2C9, CYP2A6, CYP2C8, CYP2B6 uay CYP2D6
Tneieulwsindnde CYP206 Isidusunueladilaiil
guidwazsunzUINNS glucuronidation N13rdM
greandNTIMeEuntaanziiundniovas 59
LaTYNIgRNTTIoBAY 26 BnilAATITINUSEINN 66
s annsouimsenuazadls’

LNFvaaUAERIUaY vortioxetine lignnsenuy
MNMIFIY e WorR nsvhauvaslaunmides
lunnsgau vsemshanuvesiuunnsadluseauey
fehunans Fafudshifesuamaeludiaedd
nsvinuvatlaunnses waliwugtlildenlugdae
Afnsvhauvesdiuunnsosguusaiesanlaiingg
Anwilugfthenguil TuflhefifinnuRnuniviand
Wugenansves CYP2D6 wuinngs poor metaboli-
zers fisyugludonidu 2 wihweadidu extensive
metabolizers'* ﬁﬂﬁ?ﬂuﬂﬂ’mﬂ&ju poor metaboli-
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Abstract
Migraine is a common neurologic disor-

der that usually characterized by moderate
to severe attack of pulsating headache. Drugs
such as acetaminophen, non-steroidal anti-in-
flammatory drugs, triptans or ergots are used
for migraine treatment. At present, calcitonin
gene-related peptide (CGRP) is believed to be
crucial for migraine pathogenesis. This provided
the rationale for developing CGRP-targeted
therapies for treatment of migraine including
anti-CGRP monoclonal antibodies in injection
form and CGRP receptor antagonist (gepants) in
oral form and nasal spray. Nasal spray is the
latest dosage form received the approval from
US-FDA for the acute treatment of migraine with
or without aura in adults and it is another option
in patients with migraine who does not respond
to or having a contraindication or cannot tole-

rate with conventional anti migraine drug.

Keyword: migraine; drugs for migraine treatment;
selective s.ero‘toninlF receptor agonist; CGRP;

zavegepant
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lability Seeay 64 a1nsluiugazyiliegneady
189 91UAIUTUINTNITNILANBAWYINAU 120 AnT
wazduiulusiuluidendosas 96 egniudsuanin
Ty CYP3AG waz CYP2C9 Tiogluguieangusle

anas wugsuwuuliiUdeunUadulaansiosas 51
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LargITETovay 42"

guneiwuziilunisine fe 75 dadndy
Sutssmunsadeadlefionnisun sungeaeliais
Au 75 fednfusietu Suuszmulaemsieuudy
viseldauuazenavunnsnlngldihane vunneitlilu
nstlesiu fe 75 faansu Juiuiu lddududesusu
yurnglugiedfinishauvedlauagfuunnies
Yfosfeuunans udlvivanidssnisldenlugiinng
yhauvesiuunmseaguuss iesannuinszsuenly
Henazgetu Selifidoyamslieluiiaglnnedoss
syozganeuazgtheneniden Jauuzthlrvanides
mslterlugilelsalafifian CrCl<15 Taddngsouit®

walilficUszasdiinudes fo nauld Andelu
maputaanig®

Ubrogepant®®*®

Ubrogepant Hu potent highly selective
competitive CGRP receptor antagonist fAu
UN2LA12997U CGRP receptors tnglupaidudu
Flnadnemuin erldviilmAnnswasiveasn-
BRI coronary, cerebral la¢ middle meningeal
artery uaﬂﬁ]’m‘ﬁ ubrogepant E“J'ﬁéf’lquésuaﬂ CGRP
Fvldinnisaanefveinasndenduosendy
vaendonfiala nalnnseengyditudentu rime-
gepant™

INAIAnIMIeAALnlu phase 3 (ACHIEVE-1
way ACHIEVE-2) @sfnwusz@nSninaes ubroge-
pant UM 50 faansu way 100 dednsuiisuny
g1vaonlun1Tinw191n1sUInAser lulnTULUY
Beundu T 2 MafnweugelFsuUsEue e
UssMeINIsUInATEELuURsUNSUlARNABINTS
vdnSuUsEmuenasausn 2-48 Falue manisan-
wwwudwmjuﬁléf’%’u ubrogepant ﬁﬁ‘]’wmuﬂﬁmwm
Awglunsunddlasuen 2 Halus mnndinguitledu
gmasnegsiltedfymeeia (Soway 19.2, 21.2
uay 11.8 waslasuevuIn 50, 100 Uaansdy wag
gIVaeN AUSIRU) UAZINEIINDINITIINBY 9 V01

g lyidnsusnwlsatindswelansu

lwnsu 2 dalumdsldsuen annndnguildiuen
aenogsltud1Aeyn1seia (Sovay 38.6, 37.7 uay
27.8 vaalgSugnuuia 50, 100 Taansu wag smasn
Auanu)

AULNFYIAUAEAT NUT1e1gngaTlaeti
snnmaiiue s Inedanududugeged 1.5
s omnshifnadonisgadue v1ila1UTumg
N13n58218AYINAU 350 dns wazduiulusaulu
Fondesar 87 egnildsuaninlag CYP3Ad uag
gnudnoennsgIITLAsINAAWG  dudesud
ganmaln>"

vnefiuuziinfo 50-100 SaAndu Asuden
Sulssmunouvievdse il Suussmugidy
yurnenfiaedldlaglifulsemuriainuuiausn
ogtioy 2 FalulaevuinengegalailAu 200 Tad-
nfulu 24 Halus Tugthedfinmshauvesdiuviels
UNNFDITULT VUM UINTIuLzaiAe 50 fadniunds
FeauasSutsemusiiuruneiiaosdlusuin
50 fladnfusanuuiausnedistios 2 daludlag
yunengeanlaiin 100 Sadnulu 24 Falug*

walaifisUszasdiinuvos Ao Aawld Uanusi
wazdaeg®?

Atogepant “>

Atogepant tHuglungs gepant fleangws
\Ju CGRP receptor antagonist Hvausldlunisleos-—
Aulunsuaila episodic migraine Wag chronic mi-
graine SLWEIWIJ

Uaudldves atogepant lunisUesiuluinsu
ﬁ%a%’aé’w%ﬁauﬂamﬂmﬁﬁﬂmmmaﬁﬂLlfuu rando-
mized, multicenter, double-blind, placebo-con-
trolled trial $1u21 2 M3Anw ivinsAnulugiae
Isavnfsvrlunsuwuuiivielifionnisihuazidu
Wliitesndn 1Y

sAnwndl 1 wdedfihe 910 Au (1:1:1:1) oen
Wy 4 ngu el atogepant wuIn 10 fadndy

(n=222) 30 #aansy (n=230) 60 Haansy (n=235)
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wavemaen (n=223) Yulssmutuay 1 adaduna
12 §Uaoi MsAnwdl 2 wdsiing 652 A (1:2:2:2)
sondu 4 ngu Jiolsk atogepant wwn 10 fadnsu
(n=94) 30 #adn3u (n=185) 60 Hadnu (n=187)
wavemaen (n=186) Suuszmutuer 1 asafu
a1 12 dank saesnsnwoyaalisuUsenu
gufioussimeinistiadsyruuuidsunduldniy
fon1s (lauA triptans, ergotamine derivatives,
NSAIDs, paracetamol uag opioids) iilieuay1slv
denfloangvissie CGRP pathway Tuisaesmsine
Uselllu primary efficacy endpoint Ferades-
wuiiflonnisvedlsalunsusie 1 Wew (monthly
migraine days; MMD) aaentas 12 dUn1vidluden-
wasn baseline uenanigUsadiuiiuniiuge
Anadeduauiuiifiennisuindsuede 1 Lieu
(monthly headache days; MHD) #aentay 12
FanviasuuUasan baseline wuinnguitlesu
atogepant nﬂﬁumﬂiwﬁqamﬂflsﬁﬂmﬁmLaé"sj MMD
uaz MHD flamasann baseline 11nnINgueIvaeN
(p-value Tesaus 0.039 audl <0.001) wenanijlu
MW7 1 Ssuselumdu 9 wu Anedediuiuiu
fipanisldeuuuideunduse 1 Wounasatiy 12
damifianasan baseline drugtrefiiln MMD
anas = Souay 50 AABRYIa 12 Uai Fewudi ato-
gepant NNVWALVHARNTIEMEN (BWNULIALAA
pvalue <0.001) aweinislifisdszasdiinutes
11NNINTPYAE 4 Wavunnitevasn'

AUNFYIAUANENT NUTIIYNANTUIUT A
Wudugeanil 1-2 Hilus ewnslaifinasonisgeduen
gnilAnUSunnsnsnszanedvindy 292 dns engn
Waguanmlag CYP3Ad Wumgmmuiaimﬁsmuﬂm
lugaaseiovay 42 uaslaaniziosas 5

e ltlosiume 10, 30 Wie 60 HadAndu
Suar 1 a%s Yumunstisauiuendu Tnemnld
sauffuenfiidu strong CYP3AG inhibitors (W keto-

conazole, itraconazole, clarithromycin) YUINN
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wuzthde 10 Jadnda Suay 1 A% mnldsuiuenii
vJu CYP3A4 inducers (rifampicin, carbamazepine,
phenytoin, efavirenz) wafiuuztiie 30 wSe 60
fadn3u Suay 1 af wazmalismiueniidiu OATP
(organic anion transporting polypeptide) inhibi-
tors (W rifampicin) AwIaivuziiAe 10 wie 30
fodn3u Yuay 1 A lduusdlildluguaglsady
suusauazifinelafid CrCl<15 fadansriowit®
waliflsUszasAfinuton Ao Aduld vieayn
goua™"
Hofvoselunguifluzluvuefuussniuie
annsadudeennisuandsuslunsuldedieiiuse -
dnsn  Tovidvenaeadenunadutes fiany
Feselsanesyuuiilonasvaenidentiosnite

'
v a v A

nay triptans dudedninfidfgie MnegnuUs
anmrustuudwhlriAneyyadass Jadu reactive
metabolites e19vhlifienandsdlunmsifnfivdedy
T 3alatimsimunedalwiieandadindang
s Fo zavegepant JUMUUWLAN FelFSuay
W duelmiagalunmssnelsavindsvelunsy

Zavegepant FULUUNUAYN

Zavegepant L‘fJuEJ’fLuﬂEsz CGRP  receptor
antagonist l#¥umstunsidevlusemeansgei-
nlumsinulsetindsuglunsuiuuuiuaglad
omsluglve) deuil 9 Tuew ne. 2566 Tae
HugUuvusiuaynlugunsaimdesld wuuliadufien
fia lu 1 ndasussgen 6 Su”

nsAnwuAgafulszansawlunisinulsa
Undsvzlnnsuiwuudennisiuagldfienini
Tuglvejvas zavegepant & 2 N15ANWA Taeiia 2 M3
FAnwnduwuu randomized, double blind, place-
bo-controlled trials

nsAnET 1 (NCT04571060)° % 1Hunnsdn-
w1l phase 3 {li15uns@nwileny = 18 Y flenns
Unfsugluinsuiiunanaieguuss 2-8 adaaiiey

JUsziRUlndAswelunsunawuuideonnishaz lad
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pInNsimeg ey 1 U fonisuindsuenau
91y 50 U uazdomsvndsweluinsutlesnit 15
Tusiofiou Miolifionn1siinae 3 haunowdisu
msfne fsmmsanwgnauidu 2 ngu Aenguils
U zavegepant ¥Hanuayn 10 Tadnu (n=623) uae
lasuemasn (n=646) Naansuansau (coprimary
endpoints) 983113ANY1 AB freedom of pain (A
nsfiernstindsurliinsuanasaindintiunans
5Q§uLLiﬂLﬂu1ﬁﬂaﬂLa8 score 0-4) way freedom
from the most bothersome symptom; MBS (A9
liflermssauivhlsisunaugtng wu ennsndandes
nduas pauldenden) wddldsuen 2 dalus e
9113 MBS finuvasnouitheldsuelumsinuil
fia ndua (photophobia) ¥eway 55 Aduldenien
$ovay 28 Waznaiides (phonophobia) $oeaz 16
FENINMSANYY JUeReaduiinAuTULTS
28991M15UInATYY (4 SEAUANNTULIY) BINTW
JULSA(MBS) uazsziuvasensiines slailé (func-
tional disability) Wufifiin Tnetufinreuldetway
vdanugluud 2 FluamdaannldFuen nan1sfinw
wud gUrelungy zavegepant LisdnuinAsueiae
(pain freedom) 147 Ay 910 623 AY Anduseway
24 vuzdinguemaeni pain freedom 96 AU 91N
646 au Andusesas 15 [risk difference Sovaz
8.8; 95% Cl 4.5-13.1; p-value < 0.0001] wazyUqe
Tungu zavegepant hiflo1n1s MBS 247 au Aalu
Yovaz 40 ynurTinguevaenliifiennis MBS 201 Ay
Andufoway 31 [risk difference Sovaz 8.7; 95%
Cl 3.4-13.9; p-value = 0.0012] nsAnuiguans
NAaWS509 (secondary endpoints) ’i’]ﬁﬂwﬁléf%
zavegepant zfiormsatuniglu 2 Salumdlatu
o1 ($ovay 58.7 Tunguilléisuen Wisuiiteuiiu Soe-
ay 49.7 lunguenviaen; p-value <0.001) 81113
Unnduganmizuninelu 2 s Geway 358
Tunguilldsuen Wisuilsudu Sovay 256 Tungu
pMaen; p-value <0.001) Lare1N1TUINATYLUE

g lyidnsusnwlsatindswelansu

TWunu 2-48 ks (Fovay 12.4 Tunguitld¥uen
Wisuiieuiu Seuae 8.7 lundueviaen; p-value
= 0.031)

nalificUszasAfiny Ao n1sSusaimuiiou
(dysgeusia) Foea 20.5 sAnaiApdlulnaaynioe-
av 3.7 uazrauldSevay 3.2

MRl 2 (NCT03872453) % Junisiine
phase 2/3 {lisunisAnwiileny > 18 U HUsy iR
Undswrlunsuianuuiiennsuayladfieantsthan-
wieg1aties 11 flennisuanfsuenauany 50 Uil
omstadsuglunsunudiegielos 4-72 4alug
LifiomstinAseelunsuliunansdissuusasnnndd
8 adwaieunely 3 Woudewdhiumsinw 3
pImstanfserliunsuLuUIuNa9iaguLss > 259
weilihiin 15 pdsrerdounely 3 Weurewdhiaunis
A fswnsinugngudu 4 ngw Aenguillasy
zavegepant laNUAYNYWIN 5 TadnTu (n = 387)
1A 10 TadnFu (n=391) vu1m 20 Uadnsu (n =
402) waglasugmaen (n=401) nan15An¥Inudi §-
Uhelungy zavegepant ld3usvum 10 Jadn3u
uay 20 fadn3uil freedom pain aAnTNGLTLH
pavasnegNiltldAYy (Fevaz 22.5 way Tovay
23.1 Wisuisuiudevas 15.5; p-value = 0.0113
WAz 0.0055 audny) wavdUiglungy zavege-
pant Aléuenuia 10 Gadndy waz 20 fadndu
i MBS snnninguilldevasnetnaiituddny (See
az 41.9 uay Sevay 42.5 Wisuiisuiuiosay 33.7;
p-value = 0.0155 Wag 0.0094 muanv) Tuvesy
#insW zavegepant luvunn 5 fadnsu lifinany
unnasegslitedrAnluau freedom pain (Govag
19.6 Wisuiieuiu Seway 15.5) wag MBS (ewaz
39.0 Wisuieuiu Sesey 33.7) Tumunadngses
FosormstannduganinzunAniglu 2 $alus wud
M3l zavegepant Tuaina 5, 10, 20 fadnsu Tvina
laupnansdunisldemaen (Sevay 57.6, 60.6, 61.6
Wisuiisuiu Sevaz 53.6)
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ﬁqﬁuﬁaaqﬂlﬁfh zavegepant wHANULIIYN
e 10 fadndu awnsasnweinsvindse -
insudsunaulangsiiuszansnwm

AULNFYIaUAIERS WUd1egnandulaetng
9057 Ingszauehudendzgeganadldenyssana
30 wvaanuaLn absolute bicavailability Uszane
Jowar 5 3nN1sMaaedld zavegepant wianuaLn
Suar 1 ads fesery 14 Sy ldwumsavauvesen
gAAIUSUINTNISNTLLANINAY 1,774 8RS Lay
Juivlusiuluieniosar 90 endluejgnudnesn
yegaTssiarMaAuig uazdudesuinoenna
n

gngnideuanmanlvigllag CYP3AG, CYP2D6
(8uilay), OATP1B3 way NTCP (sodium taurocho-
late co-transporting polypeptide) WUl meta-
bolites AlFogluguiioangnd mniinislisuiveni
\Ju strong CYP3A4 inducer (W carbamazepine,
phenytoin, rifampicin) s¥6U zavegepant luiden
p19anaslazdNaliUsEAVE N NEanas 39ATaIng
Armunan1Tsnwegelnatn®

yueiuugiilunsinm Aeviuaynddadns-
wite 1 ads arlduwnmen 10 fadndu) msldsauiuen
Wuagaﬁuawammaam%m zavegepant fatiu aasld
EJ']WUR];JUﬂSuﬁ’Nﬁ]’Iﬂ zavegepant agtios 1 Halug
liuugthlsldludinelsaduifionnissuuss  (Chilo-
Pugh C) vi3effthelsunnsesiiiian CrCl<15 fadans
FouN>

gelaisin1sAnwranutasadulunsly zave-
gepant 11NN71 8 adslu 30 Su dusuuuueniu-
Usgnudsegluseninanisiinunlu phase 2/37%

nalifisUsvasdfinuves Ao mssusaRaund
(dysgeusia) visogaden1susa (ageusia) AAulA
ARYN LAy 8Reu™ >

¥ila WWINYT ToAITIE T wanaliiausyasa
gosiildsnuenisuindsurlunsunuudounduy
findnundnediu wanslusisei 2
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CGRP function-blocking monoclonal antibo-
dies (CGRP mAbs)*>*¢
enduillifoudddmiuesiulinsuiigaisiu
fidffe fanusinigsio CGRP %30 CGRP recep-
tor g4 vk CGRP eenqudlailél wasiinalsifisuss-
asdtios 8TuTI0q (biological drugs) fignyinane
grdlumaiuemsiswosimselasnsdauiiiy
Taianansasinu blood brain barrier Iiilasanivun
gy mm"wi"lLmu'qsuaqmaaanqw%aammduﬁﬂwz
9E/UILIRM trigeminal system lagianne dura vessel
%aagiuaﬂ blood brain barrier
NTBYANITANINIWNFVIAUANANTVDIE
Tunga mAbs fililasnsaadilafovids wuin szey
nanivilisgduandanutudugsaelunszuaden
uuUszanm 1-8 u uasdirnaiedinUsvann 20-45
$u yilvenguiiiteudddmiunisdesiuoinis
Undswelnsy  nelivennitertesiueinisuin
Aswrlunsululagiude ludndudesudmseves
af1 anunsausmssdaenisiadildfvtadies
Foua 1 asy udonn 3 \fou wanidlesaineign
dnaenszuIunstovaatslusiudunsaozily
lagady reticulo-endothelial cell g1azgneasy
nateduldlndauaanuaznsnezdluniudinu
HIUNY catabolism pathway uLA8INU 1gG ﬁatﬂi
aglusnanie FenusunsAtenssuinaenguiifu
g1dutiosannvizelinuiay villiasnsalieings
CGRP mAbs s lulfiaglunsdlfifuasidedu
nssnwmeenlesiulunsurliniudsemuegudd
\osannnssudsnisudaiienedu  vinliend
1A59E519984 antibody Aneiu lnediulaseas1aves
antibody 1948w fully human mAbs (i
variable domain tilauvaAuLINNINToaE 90)
38 humanized mAbs (@i variable domain
Willouvesau > Savay 85 uilifs Sovas 90)
Jaqiiuelunduilsl 4 via 1éun erenumab,

fremanezumab, galcanezumab Wag eptinezumab
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1ny fremanezumab, galcanezumab @z eptine-
zumab (715197 4) 18U humanized mAbs fismIe
#a CGRP pong3duiu CGRP ligand luwnizdi ere-
numab 15 fully human mAbs fismzsie CGRP
receptor  nsAnwIeRATnuanslRTiuinemanil
fiuszdnsamd Tnefnaansiunuiufiinenisun
dAsvelunsuilusvuifunfensiuazitodaile

B AgNNNNSAN—

Wivuisuiunguilldsuevaen
wilusynaansnud1 CGRP mAbs a111508U8a neu-
rogenic vasodilatation laglufinasednsinisau
Yo lakaysyauauauladingg> > >

gelufinsfnwianudasadelunisldeingy
CGRP mAbs luasimsasasuazansaliuuyms ey
Femsndnidosnislionduilluanisinssdude
WA liunyes wagsedinseianisidenlunquidie
Afanudedlsavasndon wu lsavaonideniiale
lsavaendendued lsavaeaidandiulaiy uas
3,15

ANUAulaing
\eanngnguiiisasdaiulunisidentden

g lyidnsusnwlsatindswelansu

iellausgleviduAuazauivauanoiia sy
winzadlugUiswsiazsy TnguuIniensiasangi
wishgaslun1sinwme CGRP mAbs uandlum15197 5

GFLY

Tsavandsurlunswdulsafisuniuaaiy
aursalunisihausaziliauaimiinanag
dagtuflomarenguitlilunisinvinazdeady
pnstindsurlnsy dangueilvsifiiaunduan
Wiednwinazdleatuenisuindswyluinsulsegnad
UseanSanAseIngu CGRP receptor antagonist
givaguiuuiutssniu @a uasiuayn Jedeidy
Snmadenvilsivsnzandmiuiteilinouaus
AogNauANAD 8NgY triptans wae ergots KU
fildevnalien vionusenalifeuszasdveselails
witesandadueilmi dilaifideyaluFesai
Uasadglunmslderszezennuinin Jsfianudniu
fosfnundoyaiisAuieriuussansamuasainy
Uaonfuvesenguilnoly

7151971 4 Feyae1ngu CGRP monoclonal antibodies S wglutssmalng® (Fudasanienans
919BIMBLEY 17)
Hoan ey Erenumab Galcanezumab Fremanezumab
Fonsdn Aimovig® Pontevia® Ajovy®
Fausly tostusmsthedswelunsy  dostuemstindswelunsy  dosdueimsvindsuelunsuy
Tugflvig) Tugflngy Tugflvg)
UoafiuansUInAsusada-
wosuuuluadinsm
L{]mmamiaanqwé CGRP receptor o-CGRP uag B—CGRP o-CGRP Uay ﬁ—CGRP
mﬁumuazna‘ln WHu fully humanized v humanized monoclonal 184 humanized monoclonal
nseangwia monoclonal antibodies 8an  antibodies vangdlasduiu  antibodies pangndlaedui
q%éi@a antagonize fiCGRP  CGRP lisand CGRP ligand
receptor
Tmax 6 U 59U 53U
Half life 28 YU 27 327
mMaAguanw proteolytic pathway fifiu proteolytic pathway ifu proteolytic pathway fifiu
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713199 4 Yayae1ngyu CGRP monoclonal antibodies nildvihelulszimelng (se)

'?iamil'zy Erenumab Galcanezumab Fremanezumab
A15USNITE subcutaneous subcutaneous subcutaneous
sUnuundusiual Fudnemiendn (prefiled  Unnnmdeudndmivldads  dinnmesdadmiuliads
syringe) 5o Wudne1omlut® il vue 120 Jadnsu/Aa-  Wed vwn 225 Gaansu/1.5
WronuuUInNINsoudn (pre-  Aans fadans
filled autoinjector) Tuauin
70 uaz 140 Hadnsu/liadany
Yuaedile 70 fiadndu vieswenadedd  Budie 240 fadndu iy 225 fadnd Weuay 1 A%
140 fiadn3u Wouar 1 a¥s e 120 fadndu Wouar  wi3e 675 Tadndu Ba 225
1 as fiodnsusioidesiu 3 i yn
3 o)
A15USUAUINLT laispauSurunnen laispaUSurunne laisipauSurunnen

Tulsaau n

Adverse effects

o - -
Anwensiumgla 1n1s
BNLAUTDUTIYINTIAUN
e Unnad eaunde 4
¥ & [ aaa
91N13AANELIUNIN YRN8
° | ala
ATIELLMUINAR (UInuau
WAg) YDIALNSNLEY AALD
madumelagiuuu iown

UfAsensesiumiande (Uin
U3 WAY) YyNsnLau fn
Wamahumelagiuuu

S SR o
Anwemuiumely Yinnea
Huauiiy UAsensasiumile
I2n (UInun uaa)

A1519% 5 Lmeqmiﬁf\mm’]rﬁﬁmmzaaﬂ,umi%’ﬂwﬁw CGRP monoclonal antibodies®

1. gnflonisuindswelunsuinnndt visewiiu 8-14 Jusaifiow viegiuindsuelunsutess

2. lasuendasiutndswelunsunudiegnades 2 3iin Wunategates 8 dUai uslianunsamuaueinsitinfsue

9 visefivemulunisldendesiudu 9

3. Tuglasuenlesiuriiniudseniuey uwinauauawonisinwiusdiu WiSumssnwse CGRP monoclonal anti-

bodies udUsziiudamnsanenusulssmurlindesiulavsol

4. TudndulunsuriinGesuazlisun1ssnwisaeg onabotulinum toxin A uslineuausonssne wugilviven

onabotulinum toxin A NauBUN53NWI9I8 CGRP monoclonal antibodies

5. Tugtheninslideunuinfunnn wugtliveaeuilinneunsoseninanissnuie CGRP monoclonal anti-

bodies

6. wusihlisnwseidondunm 6-12 wou udrfiarsamganissne wazliszifiunnudinazanuguusweslunsu

7. lugnfisnwnutuiviefsveradouantosnindesas 50 Weisuiuneunisinwilunatedieles 3 wew foill

novauaIwian1sinw N megan1ssnwIsae CGRP monoclonal antibodies

8. luuzhldluansasassdviseunsalviuiyns gndlsanasnifonilauagasniionass gnillsavasnidend iy

Uane fniinnefnueanagaanioldansianin waggnilsnn@nawuus
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Lecanemab: n1aan luddnsulsaoaluiuas

Lecanemab: A New Approach for Alzheimer’s Disease

IV AINNATVA .U
nauMuUAdYNIY lsameuiagansal
e-mail: dsb35833@gmail.com

UNANELD

Lecanemab iTueasuii 2 lungu anti-amy-
loid monoclonal antibody 6?52&7?1/07’5511?43&17811
#9997 aducanumab lng lecanemab Zé’?um'iﬁzfu
nesUulngodan 159191 5Uare 18U NATN T -
w3 luSd 6 UnTIAN WA, 2566 FMTUNITINY
Isndalmuasszozsusiuiiiniiznuganuansos
idndeeviennzaeudeudniee nalnniseengns
Ao 8198 TUAY amyloid beta 88 NTUNIE FINAETU-
dannsazaunionion amyloid beta plaques Faidly
lUsiuituiivdoauas viliausoshwlsesale-
wosls vnnsnunuIssainssneg i dussuuny-
71 &1ddszansamlunisan amyloid beta plaques
lugfthelspalnvosliesuilleanynians  aiu
JoyaluiSosniuvaenisnudn 89n1struAeeiny
vee laln  UgnseIaInnIsliemsiaeniaens
AIuARUNGTIRRINN 568 M amyloid o
1Aon08n auaIUI YINATYY agnall

AMd1ARY: lecanemab; anti-amyloid monoclonal

antibody; lsAdaliues

Suwitcha Sawekkulchol, B.Sc. in Pharm.
Pharmacy Department,

King Chulalongkorn Memorial Hospital
e-mail: dsb35833@gmail.com

Abstract

Lecanemab is the second anti-amyloid
monoclonal antibody that receives approval
after aducanumab. The United States Food
and Drug Administration granted registration to
lecanemab on January 6, 2023, for the treat-
ment of early-stage Alzheimer’s disease with
mild cognitive impairment or mild dementia.
The mechanism of action involves the drug spe-
cifically binding to amyloid beta, leading to the
inhibition of the accumulation or elimination of
amyloid beta plaques, which are proteins toxic
to the brain. This mechanism makes it possi-
ble to treat Alzheimer’s disease. A systematic
literature review has demonstrated the drug is
statistically effective in reducing amyloid beta
plaques in patients with Alzheimer’s disease.
Regarding safety information, common side
effects include infusion-related reaction and
abnormalities resulting from amyloid-related
imaging abnormalities, such as bleeding, brain

swelling, headaches, and falls.

Keyword: lecanemab; anti-amyloid monoclonal

antibody; Alzheimer’s disease
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ngUsTaIABangAnssungsuazlasunasainnisanuunaIy

1. @nsaeSuigdeyainediu lecanemab Tusundyinguagaunisfinwnaansnienain

2. ansathnnuinnunanunUssendlumsusuiamendnssulunisquagUasla

UM
= N A

NNITEURILEDHN (dementia) AB ANIENEUITN-
AINNNTYNIIUYDIFUBINANDYUNNT DI UAIUAINY
3An (cognitive function) lauA AT Mssindula
NIUHY MIFUTIUERFTS n1sldnw aund
wsearuldla anwaunsalunissusinesdudeay
SOUAT  LAgiNANSENUADAINNAINITA LN TN
Use T NSYINU wazn1sndsny wanealiden—
A5 (delirium) TsANI999LIVIDSY UIDINNANIA
JULTIVRULINARY'

Isadaloiuasidunizavendeusinnilan
i UaeddyniferiuiFesnnudl aw way
n3An anvevanvedlsndalowes’ invnnisasay
Y99 amyloid beta (AB) plaques L@y tau tangles
= < a A o Y a a ) I
FUUUIUSAUNY A AAANUEE S LA YINA AR
Usyamluauas

Tudagdunuinfigudnuauunniiiiuanudes
Tunsiinlsadalawwes @9 APOF-ed \Juduiiiiy
pudsdlunisiinlsadalawesuiniian’ APOE u
FHIAUBUUVDIUSAUNVUAIADLAALN DDA LUNT L LA
Hen nauazlasu 1 lu 3 alleles ¥o38u APOE
Toun e2, e3 ¥3a ed nvawy vinlrdauu1sdu
Maglel APOE 6 @ laln e2/e2, e2/e3, e2/ed, e3/e3,
e3/ed uay ed/ed lnan1siidu APOE Tusu ed tu
Q‘ QII a U 6 1
duanudsslumsiialsadalawesinnnitlugy e3
n1388u APOE lusU e2 anaudsslunisiialsa
Y 6 1 gj Y 1 YVaa
dalwwesunnnitlugy e3 wendntudamuingigy
APOE lusy ed insazauved AR plagues 11131

waziinlsmdaluwesluengntdesningiigu APOE Tu
U e2 vive e3
nsafiuluvedlsadalowesainligUigly
ANU150TILLNFDABILA L UNTINATRTUTEINTU
#1149 9] WU ASUASER N15971UH MSFRENSAUYARABU
Wennllanunsadnensamnnisaliig q ba sauve
o v 6 w a o a d‘
inlensual anwaldy uasnginssuUasunyasly
i3 2 a d‘ v @ [l a' &
e’ woAnssuAimsiseindusensBshio nsvas-
4" ) [ YRV = d' a <
e BeagyiigUleinnudsaianisuiaiuuas
A aa w3 ~ a I3
Fetdnld’ wagluigaanudsmeveagaduszam
nlsndalowesavvengligdiusineqvasauesivie
Tissmeviauiugule Wu nsiaulazn1snau §-
Urgazisulisuanuziduiiiefnfiosuassndu
rodlasunsguanasna wazgavinelsadaluies
vl elde®in’ (11571991 1) InnsAnwinud
Aniengnsue 65 VTuluasiidineyloiade 4-8 U nds

[V

nmsitedeindulsndalawes  waueAuALdin
agldunta 20 U dedudhmnglunisinwginelse
dalaweife fUlrganunsadiewmdediiedlunisvi
AednsUszdriumindivinlg {ireuazgnadanmdile
Tumssfiuluveslsafiennisizaes 9 udaadenan
AUty saudsanunsanneunuguasnugUie sy
MuwnndSnwautansegavnevestiinld guaelse
Saleweilandsmauusyana 32 Suay’ wagly
Uszwalnedsgalud w.e. 2563 Usvananisindy
geogfifinnzausadontis 651,950 AU 91nfgeony
12 &uau Anududosar 5.43 vesgeengian lay

fspdaluwesiduanvnveanesdonduiunis’
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A151991 1 dnwazvedlsadalsmesiussuzag o (FnUasannonalso1sds 3)

sadalwuiues

nauioIn13 (preclinical Alzheimer’s disease)

ANYULDING

falaifionnns wetduldlaan fnsidsunlasdnuae

NN UEND

ameiAnunnseuintioy
(mild cognitive impairment)
Amrausadeudnton
AmraNsdeNUIuna

NMIZANDUFDUTULT

avnveslsnauandendu iun Tsavasnidenaues
Tsnauesduvtidey lsraudnanunaluaes Wy
hippocampal sclerosis Tsnaueddonann Lewy
bodies, mixed dementia kaglsAnNISAUAY’

gritldEnunlsndalnues

Tutatueniilidnulsndalsmesliun done-
pezil, rivastigmine, galantamine WLag memantine
wazenngulual anti-amyloid monoclonal antibody
lAuA aducanumab wag lecanemab %ﬂﬂ?ﬂﬁjﬂ‘lfiﬂi
it 2 ¥ilaianunsandsuuladnuasmedanmues
TsA Fraen1izanusidonwaznIsiAngsuAIe 9
Isianas lufihelsndalumosavesGudu?

g19u 9 wonmilenyansgdlunsinwd
115Ul WU Ginkgo biloba extract (EGb 761)
TududosiansunisidedessiinssTemnaniig
wagAnuwEnzanlufUisuwsiagse diudnnfiudl
wugilildidesanilonadfiudnsinismeainise
wlauazvaeadonld uenainieingy cognitive
enhancers Way neuroprotective agents W ni-
cergoline, piracetam, cerebrolysin Wag citicoline
felsifideyaatiuayuiivszansamdmaulunisly
Snwfthoauoadion’ doyalasaguveseniiiinigi
uldsnulsadaluweslduandunisie 2

flonstosunn Feonalilldnsznusumsiiatas
Usedniu
flonsiinsgmufumsyiniaTasusesTuuiseds
flonnsiinsgmuiumsyinAaTasUsesTusuauann

fle1nsiinsenuiun1svinAvinsuseanTunnian

WndynarIans

nalnniseangnsvesen’

lsndalgwesiinainnisavauves AR plaques
wag tau tangles Ing AR plaques vinliwaduszam
Femelagludainenisdearsiuseninauad
Usgan d7u tau tangles AzUAVINNITVUAIET
omsuazluanadu o meluwaduszamndnu
dmiunisrinaunarnisedsen n1sazauves AR
plaques wAnturounuAMuRaUnRves tau tan-
gles LAz LT uTeq AB plaques Izfetosiu
nsiintures tau tangles’

Lecanemab 18u recombinant humanized
immunoglobulin gamma 1 (IgG1) monoclonal an-
tibody efithwrinlaanauszana 150 kDa ua ex-
press T cell line woasslvvyuenaines s1eengy’
Tnemsdlnedudansimeiures soluble AR uag in-
soluble AR viliannisazauves AR plaques lu
aues duduaungvdnmangBaisTine1veslsnda-
lowes

Y
a

Lecanemab an AR plaques Tudnwaieau-
furwneuarnadlewSeudisuivemann lag
NavUBY lecanemab Qﬂ“dizLﬁuimmwmamﬂm%a
PET (positron emission tomography) N15y1U3aned
dryereuw PET 1935 standard uptake value ratio
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51811581 YUINYITN UL

anslinNaUsTaA

Cholinesterase inhibitors
Donepezil* AEuY 5 TadniuseTu
AR 20 dadniureiu
Rivastigmine® . suuuuIuUsYNIU

AENEY 3 fadndusieTu
ngegn 12 dadiniusedu
« sUlUUwHULUY
B 4.6 TadnSusoTu
YIAFEn 13.3 HadnTuratu
Galantamine* nBusy 8 fadndusietu
wWwngegn 24 dadiniuseiy

NMDA receptor antagonist
Memantine® aBusy 5 Tadniusietu
WWngegn 20 dadiniuseiy
miﬂi”wuumsJﬂ,u;ﬁﬁﬁmsﬁwmmaﬂmﬂwim (GFR <
30 mL/wi)

Tiwuzihildduedesludindanusuuswedsaiiey
Anti-amyloid monoclonal antibody

el luvnniudu laun

- mslennsit 1 uag 2 vunnen 1 fadnsusenlansuy
NN 4 dUam

- nslenndsit 3 wag 4 vunen 3 Taansusenlansuy
NN 4 dUam

- nslenndsit 5 was 6 vwnen 6 Taansusienlansuy
NN 4 e

Aducanumab’

1Y A a a U Ia U U 6
UMBIUINEIAe 10 AadnsSudenlansy nn 4 dUan

Lecanemab’ Igmuvasaidens 10 dadnfusenlaniy yn 2
dUnni

ganadendu 9
Ginkgo biloba WNAENFY 120 TadnTusietu

extract (EGb 761)°  wungean 240 fadniureiu

aauld o138y Hlude weulinau
NI JUNUAER

AAuld 9Feu Uaeavies Woems
dwiingan Swasth qununaR
dusunkundy lduugihldsnuue uay
onanuUfAzendiianiieiesas 10-20

aauld 938U Woe1ms Uvtindan
AZATI INAIH JUILAER

ARIA
amegiiliiu laud angioedema fiu
AUy

ARIA
Janusnunanen

Aauld ondeu Yioude
msseTeluftaensulsemusinga
anticoagulants %50 antiplatelets 593
8

ARIA = amyloid related imaging abnormalities
GFR = glomerular filtration rate

NMDA receptor = N-methyl-D-aspartate receptor
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(SUVR) \fleUseiiiu AB plaques Tuanesduildsu
NANSENUINISADa MLWes (frontal, parietal, late—
ral temporal, sensorimotor, anterior Wy poste-
rior cingulate cortices) Wisuiflsufiuanasamuiilsl
lasunansznu (cerebellum) 35 SUVR azuandlu
1105787u Centiloid

nsAnwwuuduelininauaiunaluneg 2 wu
1M135n997Y lecanemab Tuauin 10 Tadnsu/
Alansu un 2 dUam Fwansedu AR plaques u
aued lagdin1sanasuesAl SUVR wWisumeuiungy
lgguemaan ludUnmiil 53 was 79 (p-value <0.01)
YUATeINsanatTuTUTLInsLaT e Tuthesyes
nanitlall lecanemab (Raus 9 1 59 Wou szey
naede 24 o) A1 SUVR fzuifindulusng
/88 2.6 Centiloid sl aealsfmunnuuaneisly
ms$nwndledisufueaendmmuaniwaeuns
fnw savnsaneiddmunsanases p-tau181
Tuwanauidlolien lecanemab 10 fadndu/Alansu
N 2 FUanidewieutueivaen

WnNEYAUAERS

Souimseluvunn 10 fadnsu/Alanu un
2 EUai Bnaziding steady state 71 6 dUawi wad
systemic accumulations A 1.4 11 SEAUAINNTY
Tugeanuesenludon (Cmax) Wag area under the
plasma concentration versus time curve (AUC) 9
Wstufudnauiurnaeniilnlugis 0.3-15 fad-
nsw/ilansu vdsnslienadaien

N19NILI1BAVDIEN°

Adsas volume of distribution (Vd) 7
steady state A 3.22 &m5 (95% Cl: 3.15-3.28)

A1sN1aAYN°

Lecanemab gndesaanglasioulesigoslus-
fuludnuuztaennu IgGs nelusianie A1 clea-
rance #9IUVBY lecanemab Ao 0.434 §ns/iU
(95% Cl: 0.420-0.451) hazA terminal half-life A
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5-7
Y lﬂ.d 1 = o/ 1 6
HUrenfiAlansaduunnias
lfinsAnwmeedtinieyselivndvaau-
A1anivad lecanemab lugUleniinisinauvesls
WIOAUUNNTDY 1H18937Nn lecanemab gngawaany
Insoulglgeslusiukazainililavinoannile
wIegniUasuanmineeulydify

N13NBUANBIABTTUUNIANTUYDIIIINY®
guFn1alves anti-drug antibodies Funals
%%uagjﬁ’ummhLLazmmﬁi”lwazﬁaaﬁ%mimaau
antibodies 3§ 1smeaeuiunnanafuiinasenis
WiguieugURnisalves anti-drug antibodies Tu
nsfnwegelitudfey Tudisszeznainissnw 18
eufionsfnwidesauuaende msnusios uag
Usgdninmues lecanemab lugthelsadaluiwes
sogEudu fUeRlddu lecanemab Tuwnae 10
fadn3u/Alansu n 2 dUav 91uau 63 au (Fesay
40.9) 91nvieun 154 AU WULAR anti-lecanemab
antibodies wazlugthenguilfiisdiuiu 16 au
($oray 25.4) MINTanUA 63 AU WU neutralizing
anti-lecanemab antibodies g13lsinnuISnageu
g 9 AildifieTn anti-lecanemab antibodies wa
neutralizing anti-lecanemab antibodies #1117
Tiuflazgnsunulaganududuluidenves leca-
nemab @1o19dsnarinlinisuszidiugtnisaives
n3a419 antibodies AAulY Ftusdilifdeyadi
Lﬂmwaﬁ%wqma%aﬂ anti-lecanemab antibodies
TuSeandyaaumans indswamans aruuaende
M39UsraNSNIMUD9E1 lecanemab

Unsensenineen’
Lifivoyanenfiuufisenseninge

nsAnwneumMInagauluyed
ANSAN®IUBY Tucker wazAmMy’ WU leca-
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nemab wag MAb158 (murine version) @111503U
iU AB protofibrils 1aAn Aﬁ monomers 4NN
iy antibodies WapwidwhlfAnnINIEFaY
vo1 AR flazaneldlae AR protofibrils fiazanelel
fuwhlfiAnanudufiviowadussamislunasn
naasuarluuyyd suviedadudmineyoinis
Snwsregiauiui1da (immunotherapy) Tuans-
afnfildanaussesiielsndalumos mAb158 i
feanelazanszau protofibrils luanetasiovas 42
TudnueiituiuUnaildsu udminlvinisine
srevaLayIvBrdUluynnes Tnslaniyegiads
N158AaIY0Y protofibrils (ALY soluble amy-
loid wilefiThnalinanaguasiinuveuduiy leca-
nermab) 1158 olicomers luthludunds fanasdosas
53 Faflauduiusiussiu protofibrils luauead
anas Taedanamundsnsinmszerenn Seedd
56U protofibrils %39 oligomers Tu CSF aunsald
Hu biomarker (Favsdmedanin) 18 uazdunelsl
wumsiasuudases AB42 Mdu monomers i
ogifnlumsainilinanowosaelsndalumes
NARINNTININE mADb158 lunynaass
N15AN¥1VeY Johannesson WagAms® WU
Tushegsauevesthongueinisniidannuio
Undmaslaslulongd 21 Failugmsifane sann
89 AR luanesiaznuifienudenvesnm
3An (cognition) wagngANssy LAIN1TIATIZYYLN
AB TuseganasvesrUiengueinisn1ii fUae
Tsndaluined wazngumuauilifionnsausades
WU NsEoudMETS immunohistochemical lag
19 antibody o AB ‘Suﬁ%ﬁuﬁgj@%u%& soluble
Aﬁ protofibrils, insoluble ABx—ﬂfO ok ABX—42 Tu
asataanauestsnsnlesin uarn1iiutures
AB Tuuanddififiugae antibody BAN2401 (leca-
nemab) lugtrenguainmsanituazEtielsadaly-
wesissuisuiunguanuauitlifionnsausades
ndayanisAnwiluing 2 clinical efficacy (CE)
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lecanemab  #fing mINIANUIANTDI LGN
91msnla wazlutagtudsasinis@nuilua
3CE

n1sAnemM1eAAtin

nsANYIlUNE 2 V93 Logovinsky LazAde’
Fosmnuvasadouazaumusesvesiielsnda-
loesseiuseuieuunarslunguilé¥u lecane-
mab 1un 0.1 fadnsu/Alaniy wuuafufe aus
U9 10 Hadn3u/Alansu wn 2 &am w4 hou
Wivuitsuiunguilldiuvasn wuingtaeananse
nusieenlnaluynuuIngLargUinisaluesnuin-
Unffiinainnisanenin amyloid (ARIA-E/H) i
Usziliushe MR TndlAsstungugtaeiildsugvasn

nsAnwwuudueininguauaulug 2 ves
Swanson kagany'® insAnwlugUiglsadaly-
wedszezdu filanzanuiAnunnsetazaiig
anondeudntosswauiomun 854 au Tasudady
nauTlA3y lecanemab $1uau 609 Au WiBUITiBY
funguilléiuemasndiuau 245 au wui sl
lecanemab Tuvuia 10 fadnsu/Alansu wn 2 §U-
A anunsoan AR Tuauedlsegedidedfymeata
(-0.306 SUVR giln) ilewfseuiiisudunauiléiue
vaenl 18 iieu Tnefienaruuansinsveenguiilssu
lecanemab 1 gUAUEIMABNIINNITIATISIARUY
Bayesian ua Frequentist lalA Alzheimer’s disease
composite score (ADCOMS) Sp8ay 27 way 30,
Alzheimer’s disease assessment scale-cognitive
subscale (ADAS-Cog14) Sewaz 56 wag 47, clinical
dementia rating-sum-of-boxes (CDR-SB) 3etay
33 uay 26 MUEINU WNAN1SINWIVBS lecanemab
finrsanannisiUdsuntaswes CSF biomarkers
sassfUheannsanusiesn lecanemab #lasi
BuNEAn ARAE $esaz 9.9 elvionluruin
10 fiadn3w/Alansu vn 2 dUavi

msfnwluladi 3 ves Christopher H van
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U ieuseiulssansnnwes leca-

Dyck Lazauy'
nemab  siodesmuiAnlufieiiulsndalues
szorBuiuSsuifiouiugtedilssuevaen Feilf-
theduausn 1,795 au uvadu 2 ngude nguilesu
lecanemab 2aimasaidanan 10 dadnsu/Alansy
v 2 &Uni S1uau 898 Au waznguilldiusvaen
$1uau 897 AU NUALRALYEY COR-SB (AzUueE
JEUIN 0-18 lagAzkuuIINvanene dauunned
NIAUARLNN) ﬁmﬁugwuagﬂwmm 3.2 Aade
994 adjusted least-square Wasuuasanaitu-
§1uil 18 1fouvesnguilldiu lecanemab iy
1.21 waznguitlasuemasnyiniu 1.66 Tasilana
FNNULNAY -0.45 (95% Cl, -0.67 89 -0.23; p-value
<0.001) lumsfnwigftheiFesmaiuasundamisiin
amyloid Tuanesduau 698 au (U7l leca-
nemab 117U 354 AU wazgthefldFuemaon 1-
WU 344 Au) WUINLNITANaIBINITAn amyloid
Huathanalunguilldsu lecanemab wWisuidioy
funguilléugivaen Tnesinrsumnsnayingu -59.1
(95% Cl, -62.6 4 -55.6; p-value <0.001) @ua
WAsTiuanmady Teun ADAS-cogld score (AZWUL
9g521319 0-90 lagAzuuugs vuneds dAnuun-
NIDINWANUAANIA) WNAYU —1.44 (95% Cl, -2.27
89 -0.61; p-value <0.001) A1 ADCOMS (Aziuu
98521319 0-1.97 lngAzuuugs mangna dAnuun-
WIDINANUARLIN) AU -0.050(95% Cl, -0.074
29 -0.027; p-value <0.001) wagA1 Alzheimer’s di—
sease cooperative study-activities of daily living
scale for mild cognitive impairment (ADCS-MCI-
ADL score AgULBYTEWIN 0-53 lnBAzUuL
VgAY TAUUNNTDINNANUAANIN) Wity 2.0
(95% CI, 1.2 fla 2.8; p-value <0.001) Ffheildzu
lecanemab wuujizenainnislismimasniien
Moy 26.4 LagarunUnARiAaaInnsienIw
amyloid Segay 12.6 31nnansAN¥lAdeagui
lecanemab ansnsaasUTinalUsiu AR fazauer

Lecanemab: Mmadantuddmsulsnoa lwiuas

wadldenluua 18 Ul wagieuITinIeInNIsves
Huaelsadaluwes
msfnuluBeseuasniouagUsyansam
983 lecanemab laun15ATILRALIUYBY Yue
Qiao wazAnE'? WU NSVARBIFURUUIINGUAIU-
Auitanun 4 nanaaes ffUaslsadaluaedso
3,108 AU uwundunguilé3u lecanemab dmu
1,695 AU Uz naNTildsusmasn S1uau 1,413 Ay
Snuariuguresiaonauiieuediety  eny
8u ApoE4 wazAWUU mini-mental state exami-
nation (MMSE) figanidugnuulunguilésu leca-
nemab WanN15AN¥INUI lecanemab Tuseleviily
N135n¥IAUAIIIVS0YTARN1TANAIVEY CDR-SB
(WMD: -0.45; 95% Cl: -0.64 i -0.25; p-value
<0.00001), ADCOMS (WMD: -0.05; 95% ClI: -0.07
89 -0.03; p-value <0.00001), ADAS-cog (WMD:
-1.11; 95% ClI: -1.64 83 -0.57; p-value <0.0001),
amyloid PET SUVr (WMD: -0.15; 95% Cl: -0.48
14 0.19; p-value = 0.38), amyloid burden on PET
(WMD:-35.44; 95% Cl: -65.22 811 -5.67; p-value =
0.02) gn1sallsifiaUseasd (OR: 0.73; 95% Cl: 0.25
014 2.15; p-value = 0.57), ARIA-E (OR: 8.95; 95% Cl:
5.36 £14 14.95; p-value < 0.00001) wag ARIA-H (OR:
2.00; 95% Cl:1.53 84 2.62; p-value < 0.00001) lu
fielsdalomessvoruan  MnmThaneiiuang
Tifiui lecanemab fiuszavsnmludauinluGes
AN MV wasngAnssuvesielsndaly-
WoisrezuInegiltydynisena
msfnluEesA3nyine1uia Tahami Mon-
fared AA Wazmais® Anwifisyaryaasugmansi
Juldldweanislif lecanemab Tufihelsadalawes
syogBududdianunisaldrassie Usidualidne
Y8aN15M lecanemab $3UUNTFNWIANULINTFIY
WIUMEUAUNITINYINILLIATTIUNEN8E19L5E7
Haagunud1 Nl lecanemab fiannandululely
nsUSuUgaRaansmuguamlusrere1larYIgan
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AldaremsauarUela

Jausly®
Tdmsunissnulsadalowesszes Suduiidl

AMEANUIARUNNTD (Mild cognitive impairment)

Wionmzaussdeudntos (mild dementia stage)

Y1’

YuneiLuziife 10 Sadniu/Alandu Fedes
Feaneenauly Tneldemimasndenndunian
Uszanas 1 $alus Tiemn 2 dai

nsdiwatamislfen asliennderolulneda
o

msﬁﬂmuu,azmiwqﬂ”lﬁmLﬁmﬁﬂ amyloid rela-
ted imaging abnormalities

Lecanemab il#ALAn amyloid related ima-—
ging abnormalities (ARIA) Iaendu amyloid related
imaging abnormalities-edema (ARIA-E) uag amy-

loid related imaging abnormalities-hemosiderin
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deposition (ARIA-H) 16 fheFedndusiedlasunis
911 magnetic resonance imaging (MRI) ﬁaumﬂ'au
33l lecanemab sauvadeslaZunisvi MRI 4
auasnounslveonlundait 5, 7 uay 14 etlvunmen
Fuuzduandlunised 3 ez 4 §msu ARIAE uaz
ARIA-H padau

Tuguheifidonsenluaues (intracerebral
hemorrhage) 11NN 1 WUALNAT F¥MINNITINY
A8 lecanemab Tsgdunislwenauniing MRI Qg
WARIAMLEDESVRIN NS EwareINs  OlASy
asunlunal Tiiasaneinisnieratininaglvene

V3engnlrign8e190133

nsltenlulszrnsnguiiay
wianansss®
lififeyafiiomeiioaiunsly lecanemab
TunfenanssfifioUsuidiumnudsdiioidostu
Pinsuaiiia Msuvieyns siSenailifiese-
a3¢ou q vesnsnviemsntuasss lifnnsAnuily

v 6

doinaasuiievszdliuanuduiiviossuuduiug

713197 3 URgLUzdgmSURUIeAiny amyloid related imaging abnormalities-edema (ARIA-E)

(ﬁﬂLLUﬁ\‘iﬁﬂﬂL@ﬂﬁ?iélNaﬂ 6)

FTAUAINTULIIVDY FTAUAINTULIIVDY ARIA-E 1l6a1nn15911 MRI
aa 1
NN NAAUN Juussdntoy FuUusIUIUNag JUUIIUIN

Lifienis a1alviesiale sefumsliien’

2IMSIaNLae p1aliesela lngRansun . v . v
L sedunislien sedunisliien

81N13NNARTENI A
91M1TUIUNANDITULS seiunisiven’

" pnsianides $Enlidaune walinsgvuiunisiieTasussdniu

a1nsUuna1e Fanllaune waslBunsenuiunsviiainsusedniu

91N153ULIY WAannwan ldannsanurienainsuseiniuld

2 533UN5HNIUNIT MRI 9ZLEAIAINENENITIFRALDINITATUY D1LASUNITWAILAINANTYN MRI Useidiu resolution

< I [ = I [ b4 1 a aa 1 v
Wunan 2-4 ey nasanyinu ARIA ASausn nsnauli e lminisiiansuieinsnenaingiueme
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713199 4 Yunefkuzindgnugdieninu amyloid related imaging abnormalities-hemosiderin

deposition (ARIA-H) (AALUa91NLBNETO1984 6)

FTAUAINTULIIVDY

'Eﬂﬂ'ﬁ‘l/l']\‘lﬂaﬁﬂl iuLquLgnﬁag
laiflonnns 21emala
9115 sedunshien’

FTAUAINTULIIVDY ARIA-H N16a1nN15917 MRI

JULTIUIUNANS FULTININ
sefumslvien’ 5 .

. 3 sydunislvien
sydunsien’

! 55¥un15iien9unI1 MRl 98wanInIul@n g suaanInassianasa1nis anlasumswilonds nsnduanlvenlumiais

NANFUIDININNPRLNTINSE WAV MRI Useliumnumed wunan 2-4 1hau nasainiinu ARIA-H SN

2 sz¥umslaienaunit MRI azuans radiographic waze1n1sasdl aalasunisuilonds Tarsaneinismeediinanaglen

AoviTonenlie1aeg19n173

ERRUFEEAITGINE)

wsliuuyns®

LifiTeyamsfnwfenisny lecanemab lu
ihunvesed wanszvusevaninuuLLl viena
yosgriomsadiaiiug anmsAnuly monoclo-
nal antibodies 8y q Tnevhlunuiniudilul
thuwléhuaznanislésueniiienieiisidaly
ysniauuw wuzthlifinnsandwarenisadey-
dulauazUsslevinldsulumsenliuuynsndndu
dodld¥unisinude lecanemab sasianisfians-
anenslifisUsasindssaiensniinuuausleg

nsldenluin®

Lififeyaiiesnudasnfonazssansam
904 lecanemab TugUiein

nslgenlurigeany’

TunsfnwonguesdfUneildsu lecanemab
10 fiadnsu/Alansu yn 2 dUavt agsenIne 50-90
U Tneilengiade 72 U fovar 81 flengwindunio
1NN 65 U wavSesar 39 fenguiniunseninnin
75 3 TagmuudalainuanuuandiduEesnii
UaensenieUszdvnmmues lecanemab Tugftei
fiong 65 U fthedifionguinnit 65 Tiuly wazifiae
forgtiosndt 65 U

taviulden®
uldenludeninnegiliiuse lecane-
mab %50 d@3uUsENaUdU 9 VDILIBENTUKS

NsLNBUASNsNTERINeEn ™

ﬂﬂaaﬁﬁmé’mmﬂﬁaﬁwaﬂLﬁamiamﬁu le-
canemab ﬁmmL?imqwiamil,ﬁmﬁamaaﬂ ety
MiLLuzﬁﬂﬁQjﬂwmﬁfj’ warfarin, vitamin K antago-
nists, direct oral anticoagulants (dabigatran, riva—
roxaban, edoxaban, apixaban, betrixaban) 750
heparin Tivigald lecanemab auninaziivdngiu
B9U5EININNSIA lecanemab finuvasnsiese
;:iﬂwﬁisi’f anticoagulants 8¢ N1siiAAITIREABEN
luauema1gALUUTULTY (severe multi-focal
brain hemorrhage) aevinligUedeTinla lagd
31EmufiwgﬂaUﬁiﬁ%’umi%’ﬂmé’w recombinant
tissue plasminogen activator (rtPA) dmsulsn
viaandonaunudaUNauTlaSU lecanemab 326
FEUINNTVYIN1TANWILUYU open-label lecane-
mab mmﬁummL?istiLﬁmLﬁamaamﬁdﬁﬁjﬁ’u
thrombolytic ﬁﬂﬁuﬁﬂwﬁw lecanemab lsiaasln
rtPA Aundnaelivangudieusednginnisivienaniul
ANNUannY
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Tugfthefild lecanemab anunsalsionsiuiu
antiplatelets lgn aspirin, clopidogrel, prasugrel
wag ticagrelor lurunngnunnsgiula

ﬁﬂ’sﬁlﬁlﬂu homozygous @%5U APOE4 gene
ﬁm'lm?ismﬁﬂ ARIA LﬁuﬁuLﬁaiﬁ lecanemab ey
szfmudsafiniusnilolsuiu antiplatelets

fUnefdanuiaunivesnisudsfiveaden
(intracerebral hemorrhage, cerebral hemorrhage,
vasogenic edema, cerebral contusion, aneurysm,
vascular malformation, infective lesions, multi-
ple lacunar infarcts, stroke, severe small vessel,

white matter disease) laiwugilily lecanemab

o sl eUszasa

Amyloid related imaging abnormalities
(ARIA)®

omslilfleUszasdil fio muRinndfiine n
Msaenw amyloid 1duemsiinueslugitaed
$nweie anti-amyloid monoclonal antibody
omsldun Uandswe flsoering) nsueadiuddey
Aeufiswy aduld Hiuduin drueinisiisuussliun
n nndnseiiies (status epilepticus) NAN8INTT
N9aUDY (encephalopathy) ©17158U88 (stupor)
wazauAnUnANIssTULUSTAMRNIETl (focal
neurological sign/deficit)

ARIA §i 2 Uszunn fie ARIAE Aiflonisuas-
1 war ARIAH Aidinswasuulasiiviliian hemo-
siderin deposition Taevfiluuds ARIA agflanuia
Unfegluszauiandesfsuiunaisvesninaiessd
liflonsuananseflonnisuananiendiinidntes
Lazansameetld ARIA Aatudesay 12.6 189
ﬁﬂaaﬁ”’wm auna MRl Taglunisnunszesd 3
Y94 Clarity AD gtheilonsiesay 2.8 uazlunis
Anwiszodl 2 Dfvaeilvierluvuin 10 Sadnia/
Alansu yn 2 fUam nuaaRaUnAveIn a1 S
So8ag 9.9 9nI1n194AA radiographic ARIA LAz 87131
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193 ARIA fiflormsuanssan Sdadrugeanniulug-
Ueilfl APOE €4 (APOEA) genotype wilauriu Tng
annzegsBilugtheiiil APOF4 WlaFouliisuiy
noncarriers Tun1sAnwN Clarity AD 9531 ARIA Tu
APOE4 noncarriers finsoway 5.4 1u APOE4 hete-
rozygotes AasoEay 10.9 uaylu APOE4 homozy-
cotes Aoforay 32.6 8031 ARIA filonisiedosas
1.4,1.7 uav¥ovay 9.2 mudsiu Sodanamaniaiiu-
auu APOE genotype wasithevimaniiieliidoya
TunseAusomnuidssnssnwfugUisuazumme

[

NY

EY

Infusion-related reaction®

omslaifisUszasdil Ao URASE1annaslifen
ymanasadend lumsAnwifledssifiundasna-
Ay ANunUReY1 Wagdseansn1mued lecanemab
Tughedulsadalumefszozudu wuUjise
s mvasadenditugUlssesas 26 (-
thy 237 Twangtheun 898 $18) fildsuns
$hw19e lecanemab WiguiuTawas 7 ({Uae 66 578
Mndtheieun 897 1) vesithedildsusmasn
Tnedulngdosas 75 ({Uae 178 518 ngaeia-
wam 237 518) iAATuaINnsaneIATaun Uasen
fianuguusatesiosay 69 viseuunasiovay 28
Uﬁﬁ%ﬁl’lﬁlLﬁ&J’J%@QﬁJUﬂ’IﬁﬁQGIEJ’]Lﬁﬂ%’ugaﬂaz 1 (-
28 12 e9ngUaevienun 898 518) 9105788
Uffsennmislvienmamasaiendide dlU wae
fonmsadelivin umdu Uindles $Endu uaz
Urnde) Aduld ondeu mnufuidenn anudy
\Honge uazn1ILUINBaNTIAY

pFsnliemnaaonideadindusn fuae
ovaz 38 7G5V lecanemab Suay lymphocyte
anasaumAntionnin 0.9 x10%/L Faasaidlawiieuii
fUnedovay 2 fld¥usvaen waviletesay 22 7
175U lecanemab f9112U neutrophil sy
i 7.9 x10%L Hinsidleidieuiiiieiesas 1
filssugvaen
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nsAAAINNT g

fhemslésunisin MR AeuEaly lecane-
mab swsadedldsunisin MRI Aeumsldenly
afadl 5, 7 waz 14 dewnilomain ARIA ¢ 3
mmﬁﬁwuwﬁmmL?ﬂﬂLﬁmﬁuﬁluﬂﬂwﬁLﬁu APOE4
homozygotes Lﬂ%&JULﬁEJUﬁJUﬂEjMﬁLfJu heterozy-
gotes Wa¥ noncarriers 5’1;313’;83?‘@’1?173%@ ARIA
Jududeadinsusziliuennsniemddngiuiunisyin
MRI i

TunsdlMAnuFAzenannisliemianana
Honr 813MNTNARINTINIT eI evIEReTnouY
wazBulinisnuiinzauniuetnsigieidu
sastenafimsfinsanlfeniietiosiunsifinf-
Asg1nnsiiemanasaaenanaun1sii leca—
nemab ﬂ%ﬂﬁﬂlﬂéﬁ&l antihistamines, acetamino-
phen, nonsteroidal anti-inflammatory drugs %3e

corticosteroids

ANSLATINYINBUUITNT®

= = Ao

gnwduansazansla  LufiFeudalidviessau

=

vssglurneuuuliadufion o1d 2 arwuse 16
500 Hadnsu/5 Hadans (100 Naansu/ladans) way
200 Haan3u/2 1iadans (100 Jaaniu/liadans) nou
USS lecanemab @84d0979lu 0.9% sodium
chloride injection USP U3unas 250 fadans el
nauwdlimaendendetieii q egates 1 41—

119 wazltiinsesrun 0.2 luasay

MIAUShBIIMAZANAEN TNYDEN°

efinanudnuzhldmsewiui nsdllalls
UimsewuiliAuludiduiigumad 2-8 esmuwa-
Foa videTigamgiiviesliiiin 30 ssrnwaiva il

AUASANIN 4 T21L9 Az Ave Ut DS

aAuse
Jagtulsadaluwesilulsaidmanssnusie
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nsliiinUsedrivesiaduegnunn lnsame
oghadslufinugete uumanssnwdeetulss-
NoUBeIMEn 2 NguAs 81nNgu cholinesterase
inhibitors bokA donepezil, rivastigmine, galanta—
mine sanaIN1Tvedliadaliususliinananis
WasuuUaswesanos wazengy NMDA receptor
antagonist ¢iLA memantine wivana1n15vodlin
SalwwesTaoifiuuiunavesarsdeuszamluanes
wagUntesanssainseiuasaeUszaimngaiiuni
iUl Tngngmiunazlunszduisaduszamunn
Wulduazyinliwaaiinanuideme d1msu lecane-
mab %QLfJuEJ’fLmﬂuﬂszJ anti-amyloid monoclonal
antibody fnasensdsunlamesauedlagannis
avauvas AR plaques luawes uazvzaonIsanad
yosmssuuarmsvhalugtheidulsadalowes
svpziBud Inedlowieuiiioy lecanemab ffu adu-
canumab Faduelunguiiertunuin lecanemab
a111393ufU soluble AB l9An31 aducanumab'

dmsudsenalng anuwuImansuiRny
auondon 2563 wuzthenfldishwnnzavesdou
laun donepezil, rivastigmine, galantamine Wag
memantine  Bsaenndesiunisinwniluiagu
Tnsepuilddmsusnuilsadalswesdudnlnajay
Husluguuuuudsemusisluguuuudinuaguuy
h uaﬂﬁl’lﬂﬁfug\iﬁﬂ’ﬂugﬂLLU‘ULLN'uLLUS WU rivastig-
mine Baimsnzamsugtheilranusiuiielunisiu-
Usznmueenle wadhadesiinuldvesidy Uinfsue
uazAduld 0138 du lecanemab Wugluguiuy
Aadaaendend Tnalifiaszasdrinulgves
oA Uanfiswe Uisenainnistienniavaeniion
M wazauRnUnATIinannsEEAN amyloid
Faoravilvanssuindansniedgaidensend
anodld Fatugteflésy lecanemab Fednduds
finsfnmueinsesndlnddasaufunisyi MR e
Josfunnuinun@iinannisanenin amyloid 7
Juusela
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Lecanemab llansnsaldiugthelsadaluses
lonnsg erlasunssusedililudilelsadalowes
syogluiu Jadufiheiinmeiaaunnseadniios
vieflhelsndalumeifinudndendntionindy
swsdadondugiinsanu AB 210 MRI wien1s
Anseiinlvdundadae warluagiudsliideya
AnuUasafensoussansanvoselunduiiied
fnngiAnunnseslunasfesuusiiedUlslsa

o
(VY]

dalwiesifarmdndentunanafiaguuss  fed
wnndFesndudosinisiansandselonifiazlasu
warAuLdssInn1sienegeseunauieuld leca-
nemab
oslsAnudaiinsfnwnarunanudivans
auAniudaudluidosuszansamuazainy
Uaendeues lecanemab laun n1sAnw1ves Tom-
maso Costa WaAnz’ Fawhmsiaszsdnsine
leacanemab Tuwwa 3 (Clarity AD) Tnailaelgaianuy
\wé (Bayesian) LﬁaﬂizLﬁummﬁwﬁ’zgmmaﬁml@z
FIUTIUNANFIUUTEEANTNIMVDI81 WU UaNgIY
ianlfiesgiatvayuamignidunas  (null
hypothesis) nanfAe lecanemab lifiuszansnm
n1s$nulsrsalawesifiowssuiisutuenasn
UNUSIABNI5U8 Markku Kurkinen®® @snanids
nsAnen leacanemab lwa 3 (Clarity AD) lag
wu Tun1s@inendi 18 oy lecanemab lulldazae

'
a =

ﬂ'rsamaqsuammuifﬁmiu@mgwaﬁa'hL‘f;lu?ﬁ'qa%"]ﬁ’zg
iesngwdafimnudsuinlsadalomesuinnia
HY1e8e 2 W wae lecanemab lillavzasnisanas
yosmuFAnlugfiefdunvyuesdu APOES uen-
Mnugdidaaiulifnmsanasesaudinlug-
Uhefifliu APOE4 2 alleles 8ndne Fadunaiiose
fuhelsadalumesidesaniosas 60-70 vesiled
81 APOE4 peiniley 1 allele UnAMNYDY Madhav
Thambisetty was Robert Howard!” &awiunaunis
Anw leacanemab luwla 3 (Clarity AD) wuin -
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fe¥evay 17.2 wagdthefilasy lecanemab ngaii
srumsanwdesnmunaliifisUszasduinndng-
thefllssusmasn (Fevay 6.9 \isuduosay 2.9)
suvainideserunanisiaseilaglinisld
foyaimelulagltanadeannguitldsuemaonly
uazaSsfidnsmnisinu 39 18 Wou Amadns
wanAe AruY CDR-SB WisuWeuiumsiasiey
voamsAnnountiuLane sty (039 90 Loy
fiu -0.45 99) uadailfyd Ay nneadia diumzuuu COR
Fauanafensvzasvedlsadalumesioazuuudion
iy 0.5 90 dmTumadnTunsAng 2 Adssio
o sy magidesnenusia hazard ratio Wi 0.69
Taglailsspyia 95% CI Jauandliiifiudsnadnsluns
Anwdedilidnnu fafudeyanisinuiieaty le-
canemab  fadidudsdinsfinnuetadeliouiio
WA Ussliufennuvasndouavuse@nsan
v09e1 Tfstoyavesnguithetilésulsslevian

lecanemab 934 9

GFLY

Lecanemab L‘flumiuﬂfjm anti-amyloid mo-
noclonal antibody Ga3nuiidumgueslsndaluies
Tnefanuuanadnsanendaiifldlutlagiudade
ygaemssiiuluvedlsndalsimediviniy lecane-
mab 41811499 amyloid beta plaques Tuauos
Freandymidosnnnuswaznisinfatnsuseaiu
se q IelugthelsndalowesszoEus o1nslai-
fladszasdnnuldfe Ufissranmslvsmnaasn-
Fens waz AnuRnundfiininnisenenin amy-
loid Fsduudesiinsfinniama MR fiausssuseg
Tusgminaiiliinnegiolviinisldenogamnzan 4o
Sriavesende Siliideyanisliensmiuerduseng
Wesnawenanebungy antiplatelets waglyiuuy-
thlldluftaeifinnuinundvesnisudedaves
Fondelimuidsainidensenls nsld lecanemab
Feonadudnuiamadoniivanzaulunisinuilse
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enfipasziinge Yauegnadalainn warfarin, vitamin

LONEITD9B

1. nsunsunng aanduuseamviven. Sulsadalyes
Buwesidnl. wunys: ddnarsime d1dnauldn
NITNTWATIIUGY; 2565 Aududle 13 . 2566).
duAuaTn:  https://goodhealth.moph.go.th/?url=pr/
detail/2/02/179019/

2. ShiM, ChuF, Zhu F, Zhu J. Impact of anti-amyloid-$3
monoclonal antibodies on the pathology and clini-
cal profile of Alzheimer’s disease: a focus on adu-
canumab and lecanemab. Front Aging Neurosci.
2022;14:870517. doi: 10.3389/fnagi.2022.870517.

3. The Alzheimer’s Association. 2023 Alzheimer’s di-
sease facts and figures. Alzheimers Dement. 2023;
19(4):1598-695. doi: 10.1002/alz.13016.

4. 91301 SuRauAans, Wwug Wewd, viedd du-
QusAnA. LLu;mqmﬂﬁﬁ’amazauauﬁau (aduauysal
2563) [Buwiesiilnl. njawwanues: da1dulszam
e nsumsunnd; 2564 [Fuawile 13 S8, 2566,
dUAUIN: https://neuronetworks.org/?p=3217

5. Biogen Inc. ADUHELM® (aducanumab-avwa) injec-
tion, for intravenous use [Internet]. Cambridge (MA):
Biogen Inc.; 2023. [cited 2023 Jun 12]. Available
from: https://www.biogencdn.com/us/aduhelm-pi.
pdf

6. FEisai Inc. LEQEMBI® (lecanemab-irmb) injection, for
intravenous use [Internet]. Nutley (NJ): Eisai Inc;
2023 [cited 2023 Dec 9]. Available from: https://
www.legembi.com/-/media/Files/Legembi/Pre-
scribing-Information.pdf?hash=3d7bfla2-5db2-
4990-8388-81086f415676

7. Tucker S, Moller C, Tegerstedt K, Lord A, Laudon
H, Sjodahl J, et al. The murine version of BAN2401
(mADb158) selectively reduces amyloid—B protofibrils

in brain and cerebrospinal fluid of tg-ArcSwe mice. J

YU ARANAYA

Lecanemab: Mmadantuddmsulsnoa lwiuas

K antagonists Wa¥ direct oral anticoagulants i
Freananuidsaindonsen sIuvedIsaTIRdeU
AnuAsiIreIe v satilofinsddld lecanemab
dieloteniiuszansamanndign

Alzheimers Dis. 2015;43(2):575-88. doi: 10.3233/JAD-
140741.

8. Johannesson M, Sahlin C, Séderberg L, Basun H,
Falting J, Moller C, et al. Elevated soluble amyloid
beta protofibrils in Down syndrome and Alzheimer’s
disease. Mol Cell Neurosci. 2021;114:103641. doi:
10.1016/j.mcn.2021.103641.

9. Logovinsky V, Satlin A, Lai R, Swanson C, Kaplow J,
Osswald G, et al. Safety and tolerability of BAN-
2401--a clinical study in Alzheimer’s disease with a
protofibril selective A@ antibody. Alz Res Therapy.
2016;8:14. doi: 10.1186/513195-016-0181-2.

10. Swanson CJ, Zhang Y, Dhadda S, Wang J, Kaplow J,
Lai RYK, et al. A randomized, double-blind, phase
2b proof-of-concept clinical trial in early Alzhei-
mer’s disease with lecanemab, an anti—AB proto-
fibril antibody. Alzheimers Res Ther. 2021;13(1):80.
doi: 10.1186/513195-021-00813-8.

11.Van Dyck CH, Swanson CJ, Aisen P, Bateman RJ,
Chen C, Gee M, et al. Lecanemab in early Alzhei-
mer’s disease. N Engl J Med. 2023;388(1):9-21. doi:
10.1056/NEJM0a2212948.

12.Qiao Y, Chi Y, Zhang Q, Ma Y. Safety and efficacy
of lecanemab for Alzheimer’s disease: a systematic
review and meta-analysis of randomized clinical
trials. Front Aging Neurosci. 2023;15:1169499. doi:
10.3389/fnagi.2023.1169499.

13. Tahami Monfared AA, Tafazzoli A, Chavan A, Ye W,
Zhang Q. The potential economic value of leca-
nemab in patients with early Alzheimer’s disease
using simulation modeling. Neurol Ther. 2022;11
(3):1285-307. doi: 10.1007/540120-022-00373-5.

14.Cummings J, Apostolova L, Rabinovici GD, Atri A,

Aisen P, Greenberg S, et al. Lecanemab: appropri-

0810



Thai Journal of Hospital Pharmacy

L b: A New A h for Alzheimer’s Di
ecanema ew Approach for Alzheimer’s Disease Vol 30 No 1 Jan - Apr 2024:69-82

ate use recommendations. J Prev Alzheimers Dis.  17.Thambisetty M, Howard R. Lecanemab trial in AD
2023;10(3):362-77. doi: 10.14283/jpad.2023.30. brings hope but requires greater clarity. Nat Rev

15.Costa T, Premi E, Liloia D, Cauda F, Manuello J. Neurol. 2023;19(3):132-3. doi: 10.1038/s41582-022-
Unleashing the power of Bayesian re-analysis: 00768-w.

enhancing insights into lecanemab (Clarity AD)  18.Soderberg L, Johannesson M, Nygren P, Laudon

phase Il trial through informed t-test. J Alzheimers H, Eriksson F, Osswald G, et al. Lecanemab, adu-
Dis. 2023;95(3):1059-65. doi: 10.3233/JAD-230589. canumab, and gantenerumab - binding profiles to

16. Kurkinen M. Lecanemab (Legembi) is not the right different forms of amyloid-beta might explain effi-
drug for patients with Alzheimer’s disease. Adv Clin cacy and side effects in clinical trials for Alzheimer’s
Exp Med. 2023;32(9):943-7. doi: 10.17219/acem/ disease. Neurotherapeutics. 2023;20:195-206. doi:
171379. 10.1007/513311-022-01308-6.

°© 82 ¢ Sawekkulchol S



MNIATNFUATIUITNEIUNE
U7 34 aUu? 1 4.A. - 1.y, 2567:83-97

WWINNNMIIANISNIAAE cytomesgalovirus Tudtedgneangls

% a z%l . Y 1
LUINIINIFTAIANITNTAAD cytomegalovirus 1uggﬂ'asjﬂgnms‘l,m

The Management of Cytomegalovirus Infection

algiand ednged, n.u.
AeLndunssy lsaneunads s

Q’ﬁwuﬁ“wéjﬂ e-mail: nuttawat.was@gmail.com

0NN BUSUTENASTY, N.U.
Aeundunssy lsanenunafs sy

e-mail: chanida.amo@gmail.com

UNANED

n13AAie cytomegalovirus i0uawIgWideT

WiusnTINTUFEsle sns1mImTule uazsnT)
ndeTInlugthevgnaels saudetagtudenuiy
nilslunnzunsndouimulaveelugieUgnaiels
Safumssanismsinide cytomegalovirus Tugftaes
Ugnaels Feusznaudaenistiostunisinidouas
1175791719594 Sednrusdyiivsagansns
msUfiasle snsmunsulie uasensINIsEeTIn
wonvmimueiduniadonusnlunissanisny
Fauds cytomegalovirus Zuﬁagﬁ’uﬁ’dﬁ%@"’)ﬁvﬂi//g{?
lueudodseuarensluissyarvese) lne-
lawrzn1zdudaidenviivdaialnsilas uas
amsindndens) TJaguidalatingsdnwime -
lasasalysindyssansnmuaraaiuaensouindy
umssamsmsiaids unarwiiingussaedlunts
a3UlLINTANIINITAATS cytomegalovirus Tur-
thegnaels uasasudayanisanwilutogiiuyes
g asamalmismusansnsings  cytome-
galovirus lugiaetgnaele

in Post-kidney Transplant Patients

Nuttawat Waschatpat, Pharm.D.
Pharmacy Department, Siriraj Hospital

Corresponding author e-mail: nuttawat.was@gmail.com

Chanida Amonpapatchai, Pharm.D.
Pharmacy Department, Siriraj Hospital

e-mail: chanida.amo@gmail.com

Abstract
Cytomegalovirus infections is a cause

of graft rejection, morbidity and mortality in
post-kidney transplant patients. At present, it
remains one of the most common complica-
tions affecting post-kidney transplant patients.
Therefore, the management of cytomegalovi-
rus infection in post-kidney transplant patients,
including prevention and treatment of the infec-
tion, is important to decrease g¢raft rejection,
morbidity and mortality. Moreover, at present,
the first-line drugs for the management of cyto-
megalovirus infection have limitations, including
drug resistance and adverse effects, especially
neutropenia and thrombocytopenia, resulting
in investigation of novel antiviral drugs for the
management of cytomegalovirus infection. The
aim of this article is to summarize studies on the
management of cytomegalovirus infection in
post-kidney transplant patients and update the
study of novel antiviral drugs for the manage-
ment of cytomegalovirus infection in post-kid-

ney transplant patients.
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TguszasAldanginssuigsuaglasundeainnissuunany

1. fuwnslunisianismsiaiie cytomegalovirus tugtledanatels Usznausenistesiunig

AARBLAYNITSNYINTAALD

2. awnsaazideyanisfinulutagiuvesendubiadilnd Fadumadenlunisdanisnisinde

cytomegalovirus lugtheugnenele

unin

nsAnEe cytomegalovirus (CMV) TugUae
Ugnanele duvilsluanmmiliiudniinisufasle
gn3n13ue wazdnsn1sdedin'? Yagiuny
ThgtRnsaivesnisinde CMV Tugtaeugnaiels
fiszanaifovay 8-30 Tnednlngjaviintulugas 3
Wouwsnuaansugnanele’

Fo M illuielh¥alunga Herpes azuns
Ferumaden asdanddluiniy uavetosi
1¢1nn15Ugndne (graft) ndsansranieldsuidely
afusnuds Wearmaudouluwadang q ve3319me
Taglsiuanionnisle 9 usluguaeffgfisumuun-
wies viegidumuanas wWu gtheugnaeled
#susnagiduniu Hudu Weenaneliinlsnd
Aeiosrnnsiinide CMV Asuusanuunld Gads-
HaTa9nss woeneden Taenanimssie Anndu
mmimmﬁam‘%@ CMV  (cytomegalovirus syn-
drome) uazeaiialsnfiAnaInde CMV ananud-
TUluedoazang 9 (cytomegalovirus tissue-invasive
organ disease) U lsavondniay dusniau ied
NIBNLEAUTBITLUUMNGALEIMS WUAY daunanis
doue mafiumnuidsslunsufiasls wagnnsia-

Womelond (opportunistic infection) 1@ Pneu-
mocystis jirovercii, Aspergillus spp. D!
Fedunsiaide cMV Tufhedgnaielnied
auduiuslunsiiudnsnsufasts $nsnns
Wuthe wardnsnadedinla n1stinauiiasaiy
dlafauumienisdanisnisiadio My Tufiae
Jgnanglaisnistiastuaginunisinide Jefinu
dfyazdmalinisguaguisugnansladululs
oailUszAVEA MmN DTy

AInNaAu

nsRadle CMV mneds msfidaeldzude
MV TngazasranulSunanteldalunszuadon
LLawé’qmsam%a%maawu antibodies suml,%aiu
EARGREA Tt

Isafigaiiasannisindie CMV wneds
nsiade CMV wdaiin cytomegalovirus syn-
drome %#30LAA tissue-invasive organ cytomega-
lovirus disease

Cytomegalovirus syndrome #3188 ﬂ?jll
DINTUANILALHANTIMVBIUFTRANIARAUNAT
Aaanmsings CMV Wy ernsilaglinsvan-
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i andleesneme agiwudinidesunvlied-
Tnsflasi (neutropenia) naznandens (throm-
bocytopenia) mstiistuvaseulasdiu Wud

Tissue-invasive organ cytomegalovirus
disease yneds LsafiAnanmsings cMv Tu
Fon uaziimsgnansiiluieoazsng 4 1wulsaen
INAU AUDNLEU NITONLAUYDITZUUNNLAUDINIT
seuszammsniay Wudu Tneazfionnsfiduiug
fupuAaUnAvesnsvhauveseielziignanany
Wy esviends gansuiluden nsiinTueq
wulsidu Hudu sufuiinmsasanunsidaeu-
wlasv99lATIas19v09wad (cytopathic change)
38 antibodies vaai@e CMV luioifeveatensi
gnanany

nsidademstnide CMV!

nMsidasunsinge cytomegalovirus #315-
a1NINIeATIEN lalA NgueIN15INNITHA-
L%Ja cytomegalovirus LLazmm'ﬁﬁLﬁmmm%a CMmv
ananudnlluededgsing q Wy ennsvieads 9aan-
sefudon madiutuveseuluiiy Wusu Tty
MInsanwiesUfiRn1sdu 9 fAvaelunisitads
nsfnida CMV

mMsnTaneviesfiAnisiuugihludlag iy

Wioidademsinde CMV ldun nsasiamusinm
L%Ja CMV Tuidenlaedd quantitative nucleic acid
amplification (QNAT) lngufazanIuusnIsnsIny
finsimuadwes3nades cMv Tudeaunnsins
flumsimuaiUsinaadedesnininlsuansiill
wude  Tetutuedosileuazgunsniiililunisaea
WU UNEIUUTNNTATIUYTEIWALEAZAIRUA
Uinaue CMV Wiy 150 copies/mL dhilu3una
Youndn 150 copies/mL uansiilinuids CMV Tu
Gon (Juduy

dusumaifadelsefiinanide CMV gnany
dlluetenzse q fnnsananernsiiinande

WWINNNMIIANISNIAAE cytomesgalovirus Tudtedgneangls

cmv ananudllueiedzsdne 9 Saudun1snsia
MaeUUAN15leeldds immunohistochemistry
lushessveuiiobevesetoiuiiessyindinig
WasuuUasveslasiasiveswad (cytopathic
change) %13® antibodies oo CMV waall

Hasuidesvasnisiade cMv Tugtieugndisla

ftaeugndnelnasifiunudssieonisinide
cmv lunsalsielui®

1. msldsulpanguine (donor) finide
MV Taegfsunisugnanele (recipient) laiinefinde
CMV u1nau (donor seropositive/recipient sero-
negative, cytomegalovirus 1gG D+/R) 1uiadeil
Wuenudssunsinigolisranadosas 50

2. M3kAsuINgu lymphocyte-depleting
agents U anti-thymocyte globulin (ATG), anti-
CD3 antibody (OKT?3), anti-CD52 antibody (alem-
tuzumab) 1udu

3. dUsginmsiinnsuastnegradeundu

(acute graft rejection)

nstlasfunisiinide cmv Tugtaeugndrela
nsfiade CMv nulduesludiheugndels
Tneanzdiefidarudssadunsinde fafunns
Trinnstlestunisindoogrammnzanlugasugn-
delndainnuddalunistisanlonianisinde
cmv Tufthenguills Tnsmstlostud 2 35 fail*?

1. Universal prophylaxis A n1stasnulay
nshiesubifaniely 7-10 JundalaSunsuan-
aneln uaglionroiilosszann 3-6 Wou Fatius-
ihllugthedgnaelaiifarudssgsinde CMy
Taun Qjﬂ’mﬁlﬁ cytomegalovirus I1sG D+/R- LLazﬂ—
ﬂ?&lﬁlﬁ%a’]mju lymphocyte-depleting agents

enfiuuzindususuusn Ieun valganciclo-
vir sUlUUTUUsENY Uag ganciclovir JUMUUSU-
Usgmunseguuuudaiivasniens d&usuemig
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WonleuA valacyclovir sUsuuiudsemu lngauin
gdmsunmstlestunisiindie MV uanslunisai
1 a2

PNNTANYIVRY Paya C hazamdz’ Tl w.e.
2507 ifleSeuifisuusravsninuazanuUaendy
U84 valganciclovir JURUUIUUTENIU Uag ganciclo-
vir ’EULL‘UU%Uﬂigw’miuﬂ’lﬁﬂa\‘iﬁumiaﬂL%JE] cmv Ty
ﬁﬂ’;&lﬂgﬂd’laafﬂwﬁﬁ cytomegalovirus 1gG D+/R-
Jun1sAnwiwuu randomized, prospective, dou-
ble-blind, double dummy lngfnunlugUaedgn-
dgetey (Wuithelgnanglauszunasesas 30)
7if cytomegalovirus 1gG D+/R- 97U 364 918
wusgtheeaniu 2 nau nauusndwau 239 s1e 19
$U valganciclovir 900 fiadn3a Tuaz 1 ads wazNaY
fapadnau 125 518 145U ganciclovir sULUUIU-
Usenu 1,000 Tadniy Tuay 3 ads i 2 NGy
lsugnnely 10 Tunasnisugnanele wazlasuen
soifleaduszaznannu 100 Yu wufesazvesns
\in cytomegalovirus disease a1 6 Way 12 Lhou
naslasulgnanelalduanssiulaefnlusesas
12.1 uwag 15.2 vasftheaudwiu (95% Cl; -0.042,
0.110) 2 6 wWou uazAniluiosaz 17.2 uay 184
Yoy wmuaiu (95% Cl; -0.068, 0.098) au 12
Fou dmiuanudasafenguiléiu valganciclovir
wuangduudindenuviailnsilam 1nni
ﬂfjmméﬁu ganciclovir Andudesas 8.2 uay 3.2
Yo UIEA AU

dlosan valganciclovir sUkuusuUsenu i
bioavailability Aewtinegs (Sewar 60)° Faldduu
dingreiutioandn ganciclovir JULUUTUUSTVINY
sudsludsenalng ganciclovir dwssUwuudadn
naeAldanA1 v valganciclovir imnuazaInme
ftaelumsldionmnnnd sanciclovir fetfy Tediould
valganciclovir 11nn31 ganciclovir &%3U universal
prophylaxis 1u;§ﬂ3&1ﬂ§md’mlmﬁﬁ cytomegalovi-
rus 1gG D+/R-
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N13AN®1veI Humar wazAny’ 1wl w.e. 2553
iioIeuifisulssansamuazainutaonfoes
3l valganciclovir gUsuuiudsznmudunan 200
Tu Wiguiunisi valganciclovir suuusuUsenIu
Hunan 100 Fulunisilestunsinde cmv lugiae
Ugﬂﬁﬂﬂimﬁﬁ cytomegalovirus 1gG D+/R- N13ANYN

&z

U multicenter, randomized, double-blind lag
AnwlugUaeugnaneladill cytomegalovirus 1gG
D+/R- §1u3u 318 518 wiagUheeenidu 2 ngu nay
WSNFIWIU 155 5781A5U valganciclovir Tuvua 900
fiadndu Yuaz 1 afadunm 200 fu usznduitaos
U 163 518 105U valganciclovir Tuauna 900
fadnsy Juaz 1 adudunan 100 Su wudesazves
n131AA cytomegalovirus disease i 12 LADURAS
Ugnanglalugtaenguilasuenduna 200 % e
nnaudildsusndunar 100 Yusgradidedfny
N9Enn (Sesay 16.1 Wisusunuiasas 36.8,
p-value < 0.0001) dusuautasais wuiniovas
voamainemslifislszasdanenvesta 2 ngu
Aalduansneiu fadunisli valeanciclovir lunsdl
universal prophylaxis Iuﬁﬂwﬂqmwlmﬁlﬁ cyto-
megalovirus 1gG D+/R- Fawugihlsendunan 200
Ju ieanlonmalunisiin late onset cytomegalo-
virus disease

dmiunsalfifuasugnanglafill G D+/R+
waglasuenay lymphocyte-depleting agent au
anti-thymocyte globulin (ATG) wugilnlasu uni-
versal prophylaxis 91¢ valganciclovir E‘ULLUU%"U—
Usenu v3e ganciclovir sULUUSUUSEMUYTRTU
wuudadnasndendi Tnowuzihliesaidondy
sregIa 6 Weundilasunisugnanelaviuiu’

2. Preemptive therapy Ao n1stasiulag
N13ANAUNANTIINIVBIUHURNIT WU

nsmsaRnuUIIaEe CMV ludeayn
FUamiradonluszozna 12 dUai ndsldsunns
Jgnanela lunsdifinsranutBinande oy Tuden
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wnndefidmuald wuziilinnssnwidie valgan-
ciclovir JUkuUSuUsENUY %39 ganciclovir JULUY
aviaealdenm TuIWIngId@IMSUNISSNYINISAn
&' (1571971 1 uay 2)

nstesfunisinidie CMV W 2 3304 eRuay
Fodeiunnsneiy fafunsidenisnistesiunis
fadle CMV Fufuunmdiansaniislamngauiu
fuhsusiazsne Fsmnuuansndlunisiestunisia-
Fo CMV ¥ 2 38 asudeuandlunianid 3

n3snwnisane CMV Tugdaedgndngln
degtheugnanelalasumsitadeiniinmsiie-
Wo CMV  THUURmuMLINNeaNITInNIINIShne
CMV 984 Kotton wazane” atul w.a. 2566 hugi
Idenlden ganciclovirluguwuudnivaenidensi
< YY) aa dgll (Y}
Jududuusnnsdfine CMV 5¥AUAIUTUISINN
= [ [y I aa 10 = 1d 1 Aa
satluounsienetin” wsetludieniilemnis-
AnTuen wazidenly valganciclovir nsdlfinge CMV
srAuANIULsIlReftUunana Ingvunnedmiu

WWINNNMIIANISNIAAE cytomesgalovirus Tudtedgneangls

n135nw1ves ganciclovir Tuguuuuen@ndnvasn-
Fonsn uaz valganciclovir uanslunisneil 1 wag 2

NAIAN1VD9 Asberg A wazanz' Tul w.a.
2552 \fierlFeuiisulsyansamuazainulannde
U84 valganciclovir JULUUTUUTENU Uag ganciclo-
vir gULL‘UU?mLsif'maamLﬁamﬁﬂumi%'ﬂmmiam%a
cMv lugitheUgnanee Tengfifinsiinde CMV sed
AnuguLsItosfisUunans Wunsfnwwuu multi-
center, randomized, open-label, parallel-group,
double-blind Tne@nulugileUgnaneeiesy (Ju
fhetgnaelaUssanmdosas 70) fidnde CMV
JEAUAINTULIIURETIUIUNATIWIU 321 518
wisgitheoonidu 2 ngu nauiiléi¥u valganciclovir
sULUUEN3UUsTIUSILIL 164 T8 waznguiilasy
ganciclovir JUkUUN A vaeALdenmMIuIY 157
18 71 2 nauldsuedaiioandunannu 21 u w
et 2 nduiifesazuasninind1ves cytome-
galovirus disease i Juit 21 wdslgsuenlaunnsng
fiu (Soway 15.3 Wisuiisunuiosay 14.6, p-value

7131991 3 ToRlazToLdsVRIN1TUBIAUNITAAE cytomegalovirus (CMV) aa835 universal prophylaxis

waz preemptive therapy

ASn1staenunishawio Joh

Universal prophylaxis  « fiusg@nsninlunislesiunisia
early CMV disease launnnin
. feyaiitauinnnilunisdian
HaV9SDNTRINTARTE CMV i
nsufaste msfindenislena

\Juduy

v =
Jaide
. Winlanain late-onset CMV
disease
. WiuA 8NN e
. Wulanialunisiisenisiiiauss—
Iz & v U Ay v
a9 wazn1snagvaseiulsanls
JoeunsAnLTe

Preemptive therapy ~ « dlenaifin late-onset CMV disease « ToyaligiiuNITanHANINEoHYDS

$a8n7n

« Usendnmlganeniuen

. a91ﬂ’]iLﬁ@@’]ﬂ’ﬁhjﬁﬁﬂigaQﬁ%’]ﬂ

AT lgeN

. anlanalun1siaenesN

MsAnEe CMV failogog93iin
W M3yanlonianisiinnisugsaste
MAnNNISAAED CMV

. WnAldaelunsnsanneies
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- 0.89) uardovazvosnsiingvesnsivsinade
CMV Tuidenuinnidn 600 copies/mL ldumnenaiu
(Seway 30 Wisuisuiusevas 29.1, p-value =
0.77) wenanimuiiia 2 nduiisiuaugtaefiAnnis
?TEJEJW ganciclovir #3981 valganciclovir & Sufl 49
naslasueliunnsneiu (Fevay 3.6 Wisuiisuiy
So8ay 2.3, p-value = 0.51) dmiuanulasnsy
WUI1508arU0IN1TLANDINTIIRIUTEEIANNE
vosdesnguliuandedu FefuTausiilidonld
valganciclovir dmsumsnunsande CMV sty
mmwmaﬁaaﬁamuﬂmamﬂﬂ'jw ganciclovir Lﬁm—
911 valganciclovir Wuguuuuensuusennu dawalv
fanuazainlunsusnseLazansEuzIaINITsu
mMssnwiilsaneuia
duszarnanlumslfensnuTufuennisms
AadnuazUsInande CMV Tuiden wuzihlviinig
prnfamudiinude cvv Tudeaynddaiuay
THenSnundunategades 2 dUadaunseiislld
omsvedlsauazUsinante CMV Tudensiniise-

'
v

Fuiismunethates 2 adwreileady esenns
Anw1vee Boivin G wavmue? Tul w.e. 2552 @nwl
TufftheugnaseToasiiiaide CMV S1uau 275 51
wuInsidansivsinande cMV Tudenuinndd
600 copies/mL Uusveznaiuiunin 21 Tundala
U ganciclovir jUkuvaaviaeniend1vse val-
ganciclovir sUuuUuUsEMulusungdmsung
fnwn 9ziiiuaudsslunisiinnshesveade
CMV o Sufi 49 egaflifuddaynieadn (o-value =
0.022)
dugnidunmadenseslunisinuinsinde
CMV lawn foscarnet wag cidofovir lagaunen
Fmsumsinenisanidie CMV wandlunisnad 4 us
snﬁgqgigﬂsuﬁmaaﬂmﬂmaw‘f’ﬂ,ﬁlﬁmﬁwialm ot
Sududesdinsusuruineimunisvauvedle 1ag
uneivsumunsyhauestauandun i 5

Wae 6
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nMsAne cytomegalovirus filsinauauassianis
$nwn HAZNISAEN
fausitlagiiugtnisainishesn ganciclovir
waeg valganciclovir va9Te CMV TugUredananele
wlsifoslnenusinnindosay 3 Tuftheugnanelnd
il cytomegalovirus 1gG D+/R- ilgsunistiostunis
am%jaéhal ganciclovir %59 valganciclovir Jusvey
1981 100-200 Yumdsldsunisugnanela’ usn1siosn
Yot CMV fimnuduiusiunisifiuduvessn
n13dedin 9n3n1sluIe Lazdnsinsuiaste
vouthelgnieln sudetegiufleniidumaden
Aoutatosfifiuszansnmuazanulasnsedmiy
Wlunssnwnsinde CMV Tineen? fatudededen
finnsfnwniiontenlmififiuszaniainuazainy
Uaoadeunniulunisdanisnisinide CMV fldneu
AUBIRENTINY LAZNADEN
Paduidssvainishineuaunsranissne wie
fnshosnvende CMV Usznausie n1sfigiaed
cytomegalovirus IeG D+/R- nslésueluauaiily
Wigeaneran1ssnw kaznsiasuedulisaduseey
nay Wy nslesu eanciclovir sariendunan
WUBEeteY 5 ey [udu®
Tnefonmwesnisinge CMV Aldnevaussse
ns¥nuuaznsHoETeNTe mmaaaéﬂlﬁéﬁﬁ”“
msanide CMV Filiineuaussdonissne (re-
fractory cytomegalovirus infection) #1884 N5
fiinsanasdesnindesas 90 nieilnisiiviuves
USinande CMV luiden wasnldsusndulda
aenation 2 Ui lnenshosnduamamisiivilsy
wolinevausinissnuild
nsheen (drug resistance) WuNBA M5
fnnsdsuuvaslussdusiugnssuilfiAnnisan
anulideniseangrdvesendulisasgates 1 vl
Tnenalnnsiesveaie CMV e ganciclovir lay
valganciclovir fivarenaln Wy n15An mutation i
Susumia UL9T7 vide UL54 denalififinnisdudanis
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\An phosphorylation vilsiliianunsaudey sanci-
clovir way valganciclovir [u active form 1"
Fudu Femsmagounisaeeiileliuiinade cmy
TuidenganiTnadimmuavdsinldfunssn
A28 ganciclovir #3e valganciclovir \Husyazia
UIUBYNURY 2 §UAY ware13viin1sItadunis
Aeenfiudulnenisamsa genetic resistant test
[iensraaeudniinisiin mutation vesBumumnys
UL97 uag UL54 vigelal?

Tul n.A. 2566 Kotton wagamy® laluzil
LuIMINsSnInsinde MV fildneuaussse
N33 M%@éjaﬁia ganciclovir #38 valganciclovir
el

1. anuuInvessInaQiiunuigualesy
TngLanizen mycophenolic acid (ausavile)

2. nsEiansAnide CMV inese ganciclo-
vir 38 valganciclovir TusgAuauTuLsIaeis
Urunans wugthliusuensnwidu ganciclovir an
Wviaealdensvuings (10 Tadndu/Alandu Tuay
2 a%y)

3. nsdlinnsinide CMV finesie ganciclo-
vir 1139 valganciclovir lusgAuaMuTuLsILIn 138
Husupsiene®n  wusilildewdu  foscamet
n3el¥ foscarnet $auAU ganciclovir lagauIng)
dmsunns¥nunves foscarnet wandlunisneil 4 uay
5 uAafigeeszinseidlunisly foscanet Ao pnilfie
solalnayinliiin acute tubular necrosis wag N1
lmedounduld  swinsdnsmosveadenin
91nMS mutation 7igufus UL54 a1aviliaese
foscarnet ¥uiu Tngendunadonnsdiiie
CMV Resie ganciclovir Way foscarnet Ao cidofo-
vir wilutlagdudlifnsfnuidnmuieiiuuss-
avsnmlunisinwnisindensdd wazevildiie
Nemalnuieiu InevinliAa Fanconi syndrome
waznmglaneideundy Jfianusndudesds c-
dofovir $2ufU probenecid Wiatlostufivsalnain

WWINNNMIIANISNIAAE cytomesgalovirus Tudtedgneangls

cidofovir @%SUUINENEINTUN1TTNY1UB4 cidofo-
vir wanslum15797 4 uaz 6

4. ¥R NIASUNA genetic resistant test USu
enlalunssnunlimneauiunaiils

enlnsidmsunisilasiunaznisinunisinde cy-
tomegalovirus
Hagtiugnfuuzihidususuusnlunisdostu
wazdnwmsinide CMV? TduA eanciclovir w3e val-
ganciclovir fausfenvisgagdivsyananwlunstios-
funarnsinwnisinie uslughunudasniei
valganciclovir wag ganciclovir @1u1savinluiin
o1mshiflsUszasdifeaiunmsnalunszgnldunnnin
Soray 10°° FsdwaliAnnmeduudndonun
¥iinfialnsilas war/vMienmundadons Jedinany
Jududosinmsinmuiazusurunneimusuaudu-
ysalveudimdenunuiaialvsila (absolute neu-
trophil count; ANC) wadulaunaniden (plate-
let count) Fawanslugis1e7 1 Tnenisusuanuung
g1 vemavgaliennounsuszeznaIMIfniv 3
paLiuAEseninnsaos1vesde CMV I¢
uenanfomilumadenseslumssnvinisinge
Wi foscarnet wag cidofovir faivayadnfinlusu

a a [

UszansSamwazaiuisavintmnaiusalole ety

v = A

Jaqgtuiafinnsdnwiduaiierludifielddmsy
Jostunarinmmsinde CMV lufthedgnaeled
fuszavsnm wasilarudaeadelunmssnwanniy

Arogelnldmiunistesiunasnissnw
mfade CMV Tleglussvinenisinuilutiagdud
il

1. Letermovir® {iUszAvBninAsounquie
CMV Lwiiaimamqm%a herpes 3u 9 nsdifoIns
Swmsinide herpes 81 q saudedadlisaui
grduTianansnsnun1sinde herpes du 9 16 Wy
acyclovir Wudu

nalnn1ssnw: eagluduiudineeanssuiu-
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(%
9

A3 terminase complex youda CMV vinldsuds
nsudeiveste CMv

sULUURARS eI sULUUETUUTEN L IUIR
240 uag 480 Hadn3u uazsUkUULRAKVIARALTN
N YU1A 240 Hadn3/12 dadans uay 480 Jadnisy/
12 {i8ddns

g Jagtuuwusihamgdwiunsles-
funsinde cMV Taswueeludlvejdo 480 fad-
nsu Yuay 1 A

nsufurnerlugasiinisvhauvesle
anas: ldndudesuSurune

SunsAsen: enfiqnsilu CYP3AG inhibitor 39
\AnUARTenAusTigniumusladiinu CYP3Ad

nsfnwiAeiulsaninmuazaaane-
fovesen:  Pagtufims@nwifetunaduemis-
Fenlumsdlesiunisiaide CMv lufthedgnanela
fiflnudesadumsinde

2INNITANY phase 3 U84 Limaye AP gy
aniy” T w2566 LelUuiisuUszansnm
wazAUUaRANBYRY letermovir JULUUSUUTENU
way valganciclovir sunuusuusgnulunisdeaiu
msfinde CMV TugtheUgndnelafid cytomegalo-
virus IgG D+/R- 1Jun1s@nwu randomized, dou-
ble-blind, double dummy lngfnunlugUaedgn-
fi’l&ll@lﬁﬁ cytomegalovirus 1gG D+/R- 91UU 586
518 wUsgUeeandu 2 ngu nguwsNIILI 289 518
1§15y letermovir 480 fiadndu Juaz 1 Ade saufy
acyclovir 400 fiadn{y Juay 2 ads uaznguitans
WU 297 579 195U valganciclovir 900 fiadnsu
fuar 1 ads Taedsanangulfsuedoidondusses
LAY 200 Tundsdgnanela wudi letermovir i
Usgdnsnmlunistesiuniaiin  cytomegalovirus
disease a4 52 dUavinasUgnanele ldesndn val-
ganciclovir AnduSesas 10.4 uay 11.8 auafu
(95%Cl;-6.5,3.8)dmTusuanulasnsiu vt nu-
’j’mﬁjuﬁléf% letermovir UMY acyclovir A5a8ay
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vosdnuiiheiifomyaeneunsuimuaiilesain
o1mslifisUszasdainetiosninnguiilé¥uvalgan-
ciclovir a4 28 dUaminasgnaele Andusewas
2.7 way 8.8 MNAIRU (95% Cl; -10.1, -3.8) 59109
ﬂ&juﬁléf% letermovir AU acyclovir LARNIY
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Abstract
Dexmedetomidine is a highly selective

alpha 2 adrenergic receptor agonist that exerts
its effects by inhibiting the sympathetic nervous
system and increasing the activity of the para-
sympathetic nervous system, resulting in patient
sedation and pain relief. It is a short-term seda-
tive effect, allowing patients to remain calm
while still being easily awakened and assessed
after surgery. Importantly, this medication does
not affect respiratory function. Dexmedetomi-
dine was approved by the U.S. Food and Drug
Administration at the end of 1999 for sedation of
initially intubated and mechanically ventilated
patients in the intensive care unit and sedation
of non-intubated patients before or during other
surgical procedures by continuous infusion not
exceed 24 hours. Subsequently, there have
been studies focused on preventing postopera-
tive delirium to prevent various complications
such as increased risk of dementia, prolonged
length of hospital stay, extended recovery time,
reduced ability to perform daily activities and
increased mortality rate if patients experience
postoperative delirium. The dose per hour of

dexmedetomidine demonstrated in studies
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ranges from 0.1 to 1 mceg/ke/hr, which is a main-
tenance dosage that induces sedation during
surgery. Common adverse events are bradycar-

dia and hypotension.
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uvuslbBasedsyeziTosilugUaeiinunsiny e
gINqu tyrosine kinase inhibitor uUa38e9Re
2 vilauazithugthediny T3151 mutation nalnns
pongyiAe g195lUsuUEs ABL1 kinase Tnglusudy
myristol pocket F9amnisEnwlunasanaaesuay
aninaaainyd) gilnanalusiu wild-type BCR-
ABL1 uaslusiurinidnisnareniugsng 9 saude
T3151 mutation 91ANISNUNIUITIAUNTTNDE 1T
YUUnvUI)  grheannsanusieelanuazeiveya
AInaendege msuemsluisssasAinuvee
leun nsdadeitmadumelsaauy Yinndiuile
Uaznszgn doud1 ARl i ussviouds dans
Anvndviviasufuinisinues 1dun iy
Yoi5eRAY trislyceride, creatine kinase, alanine
aminotransferase, lipase uaz amylase 571/7/7’/:7
dn13anasved hemoelobin 971431 platelet Uay
993U neutrophils

iﬁﬂﬁﬁ]ﬂiiuﬂ’ﬁﬁmﬂ’]@imﬁm 2003-1-000-001-04-2567
$rau 2.5 wiheinnsinwiseiies

Jufisused : 1 wweu 2567

Fufivsnong : 31 Tunes 2568

Suwitcha Sawekkulchol, B.Sc. in Pharm.
Pharmacy Department,

King Chulalongkorn Memorial Hospital
e-mail: dsb35833@gmail.com

Abstract

Asciminib is the first ABL1 kinase inhibi-
tor being registered by the U.S. Food and Drug
Administration on October 29, 2021, for the
treatment of chronic myeloid leukemia in the
chronic phase. This treatment is intended for
patients who have previously been treated with
at least two other tyrosine kinase inhibitors, as
well as patients who exhibit the T315] mutation.
Mechanism of action is inhibiting the ABL 1 kinase
through its binding to the myristoyl pocket. Both
in vitro and animal studies have demonstrated
the drug effectiveness against the wild-type
BCR-ABL1 protein and various mutated proteins,
including the T315] mutation. Systematic review
show that the drug is well-tolerated by patients
and has a high safety profile. The most com-
monly reported adverse events include upper
respiratory tract infections, musculoskeletal
pain, fatigue, nausea, rash, and diarrhea. Addi-
tionally, there are increases in levels of triglyce—

ride, creatine kinase, alanine aminotransferase,
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linase, and amylase, as well as decreases in
levels of hemoglobin, platelet count, and the

number of neutrophils.
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1. @snesuigteyainediiu asciminib lumuwndyinguasaunsfnynadnsneadin

2. ihanuinnunenuiyssendldlunisauagUasla

unin

Ispugsadndanynviaseswwuuiiudansn
(chronic myeloid leukemia; CML) WuUszunusoe—

[ [ & 1] Ao

ag 15 vasziiudndenuiluglvg’ Ianvazianie
Ao nuAuRnUnAvesaEsiiugnssu Badunaainnig
adusumvasdusenindasiuleugf 9 uay 22 1in
Julaslulwuiseninflaneadielasiuleu (Philadel-
phia (Ph) chromosome) ¥lALARNITINAITDIBU
BCR-ABL U WazdwHalyiiinnisasneansnseiunis
a =3 A Aa al a
NARLIAEaANRAAUNR U NLAY

CML HaUanisalnisiinlsa 1-2 s1esauseyn-
N3 100,000 AW’ luuszmenaungiunngdiedens
wasilalasun1sitdadeindulsa CML Uszunu 57
U TnegUeuinnindesas 20 de1gunnin 70 U
drudugilsinuaiouiidiuiutesninfos-
az 5 luvaenussineakaulo@ouazioniniiony
wasilalasunsitdadeindulsa CML eunin 50
PTRP R ' ) o X PR
U fuasnUszinAkaunzIuan vNlegveylg
& I (% o w = (% a
dotdulladvdraglunisidannisinwinvungay
Wagnadananaszera1sendn (overall survival;
0S) 15AT1Uv0K U UAZAIZUNINTDUANN 9 VBd
Ay dudmnevdniunissnwgUleeie  gUae

finsnovausssziuluiannaiasilaglidnduges
Lﬂgaummju tyrosine kinase inhibitor (TKI) lTun1s
Snwliingn1ie treatment-free remission (TFR)
Tneiihefifongtosnintduasilonaiiaed TFR 77
i’

CML azuUlu 3 phase lawA chronic phase
(CP), accelerated phase (AP) waz blastic phase
(BP) il CML flegfluszazusnuido chronic phase
mnlailddunisfnwazidasuduszesiguusenn
Fudy accelerated phase dufuszozszainanans
wazlufignazivdsudy blastic phase usazilgag
vssssmuunmdidelsnogluszosfisunsaasle
wuiu nsgddadedndu cvL lusseslatudos
91AUNIINTIVINNY  HANITATIVANUAUYTAIVRY
dinden (complete blood count; CBC) LagHan1s
pyrawaniulunseanusenaunsitady’

wwInenssnwtagiu’ > laun

1. msdgnanewadsuniadaden @llo-
genic stem cell transplantation) 18w3gTvilime
ynanlsaldudfidedrinlubesesiuiannsdoniy
matcher donor WagAeeia1TuI01evRIKUE T
Fanmzunsndeuainnisinunfteralidedield
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2. M3$nwcmeen eangu TKI laud imatinib,
nilotinib, dasatinib, bosutinib &g ponatinib 1ne
gnlungu TKI aglufuiueulsd BCR-ABL tyrosine
kinase demadudanisasmadueisadindonsn

LI URLUATTIYY CML Vel
NCCN (National Comprehensive Cancer Network)
ey ESMO (European Society for Medical Onco-
logy)* Izl lumadeatuie WHSuld imatinib,
nilotinib, dasatinib az bosutinib Wy first-line
therapy wilunsdliinnisaeetudalalanunsalden
Aananle vseinsnTIInuEUNa1eugYlla T315
wugthlilden ponatinib Taviansldngulmife
asciminib %QL‘i‘Jum@hLLsﬁlumju ABL1 kinase inhi-
bitor®

dmSuuszmalnedunuuuinianis$ne
uziSaladinineluglng wa. 2561 e1ndu TKI 4
wuzililglunissnen CML laua imatinib, nilo-
tinib way dasatinib NSWWU mutation T315! §9
wuztly hydroxyuria’

ilesanmanouausssziuliiana (molecu-
lar response) AuusiszezBLUson1TSNYEIE TKI
Fraviinlonanudnsaves deep molecular res—
ponse wazwELiu OS way svuziafivasnalsn
(progression-free survival, PFS) vae5U38 CML®
Fodunsiiansannsinusedinadeu leukemic
burden waganudnwizasituugves molecular
response Failmudndueg1ads wazudiindeuves
nMsmeUANBITITaLkAzNSSNwTidLmaIazl
aenpdesfulunsasiuuni uilaeiilunsfians-
mwﬁwﬁms??a&iasrmaju TKI 9915801910 5AU BCR-
ABL1 transcript @asnnniniesay 1 luszeziien
N3N 12 1HDU DINUIINITSNWIANLAI9ZF09Y
NTAATIZVINTNA18WUGYEY BCR-ABLL kinase do-
main Waglldsuusumsinwiduengy TK ddu
Wy visefinsannsUgnatewassundadinden
unu lae European Leukemia Net (ELN)® Lzl
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fnsandsuununsdnvidesnunluudndussey
1181 36 D4 48 LHDU WAINUI138AU BCR-ABL1 tran-
script Yeaniwdewiniufesay 0.1 Fauedens
Snwlsivszaunnudusa
nswasuununsinulufiaefidumaain
N135n¥19e first-line therapy Lﬁaqmmﬁmmiﬁam
nan TR fianuddgpduetneds msiinisuszidiu
NsNa1eWUgYes BCR-ABL1 kinase domain $auiu
AanumielunisldervedUisuasdunsisense-
wieen wazmsinsasueingy TK idewunns
naneiitus Tnsnsinnsannssnuastuegiulse 19
NsNA1eWugYes BCR-ABL1 kinase domain 81ngsl
TKI 748 first-line therapy A® imatinib LLasziaE;T—
{heReros imatinib wiagldenngy TKI fadu 1
1oun nilotinib, dasatinib way bosutinib 1y se—
cond-line therapy lunsdliilaifinsnanetugeris
LNIZRIZABY kinase domain 119 ELN® wuzid
T4 ponatinib 398w third-line therapy Taens
donenfiviulilunssnw CML fisimsnanesiudues
BCR-ABL1 kinase domain wagn13nauauswa TKI
fiywazBundauandlunisn 1 uag 2

nalnn1seangnivuasen

TugUae CML NM3N32AU tyrosine kinase 8814
sordoaduanngiliiAnlusiu BCR-ABLT uaz
bigeydenisaiunuludiuves N-terminus ¥4
ABL1 813 TKI Juinnazigaduiiu ATP (adenosine
5’-triphosphate) Tudauwes active kinase domain
%39 inactive conformations 984 kinase domain
N5¥119UY8 kinase AggnnAlag inhibitors filudu
allosteric manner vae ABL1 & ATP-binding
site Tummzﬁ asciminib 1Ju allosteric inhibitor i
Iun1zrnlUAL BCR-ABL1 Ingtaaniuriu myristoyl
pocket dsmaliiAnnsiudsuulasnisadralusiu
BCR-ABL1 ﬁgﬂﬂ'ﬁ:ﬁéjﬂ% myristate-binding site 7
Aefu N-terminus 983 ABL1 aeldnizunid way
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U1 34 afuil 1 a.a. - w8, 2567:110-119 madenlmidmiulsnuzsuiadonmeinGosuvutivdaens
fufan1svinaues ABLL deadudinisasiaad g1ngu TKI swnnfinisduiudmuneegsly
uziSudiadonun danandluguil 1 lanznzandosnnlildduiulusiu BCR-ABLL

7131991 1 vinali$nw CML Ainsnaneugues BCR-ABL1 kinase domain’

g1 ld3nen nsnanewusivhuldensnen
Dasatinib T315I/A, F317L/V/I/C %50 V299L
Nilotinib T315l, Y253H, E255K/V #38 F359V/C/I
Bosutinib T3151, V299L, G250 %39 F317L
Asciminib A337T %38 P465S

Ponatinib Taidl

713197 2 NINangugYas BCR-ABLI kinase domain Uagn1sneuauedsiesngs TKI°

iy BCR-ABL1  Bosutinib Dasatinib Nilotinib Ponatinib
Snen mutations  pcyR CCyR MCyR CCyR  MGyR MCyR

Bosutinib G250E 0/5 (0%) 20/60 (33%) 29/60 (48%)  3/5(60%) 3/5 (60%) 8/12 (67%)
Bosutinib way F317L 1/7 (14%) 1/14 (7%)  2/14 (14%) = = 13/29 (45%)
dasatinib V299L 0/2 (0%) - - - - 3/8 (38%)
Nilotinib E255K - 6/16 (38%)  9/16 (56%) 0/7 (0%)  3/7 (43%) 8/13 (62%)

E255V - 4/11 (36%)  4/11 (36%) = = 1/4 (25%)

F359C 1/2 (50%) 3/5 (60%) 3/5 (60%) 0/11(0%) 1/11 (9%) 1/7 (14%)
F359V 2/3 (67%) 14/27 (52%) 17/27 (63%) = = 11/20 (55%)

F359I 2/2 (100%) 7/12 (58%) 10/12 (83%) = = 3/4 (75%)

Y253H 5/6 (83%) 14/23 (61%) 15/23 (65%)  0/8 (0%) 1/8 (13%) 1/2 (50%)

CCyR = complete cytogenetic response; MCyR = major cytogenetic response

azUnd gias CML

Myristoylated BCR
N-terminus

Myristoyl pocket /?

ATP-binding site

BCR Asciminib

Active state of ABL1 Inactive state of ABL1 Constitutively active state of Inactive state of BCR::ABL1
BCR::ABL1

JUT 1 nalnn1seengysves asciminib (AnaanaNLena1se14ds 6)
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9819aNzI9ZA LUTURY tyrosine kinase Bu 9
sauﬁgq PDGFR, c-KIT, CSF1R iag the Src family
Tuvausd asciminib finmsduegiiionizanzasiios
mudlosann tyrosine kinase i myristate-binding
site TS U iR saadioussifiumnamannuans
Tuduwee human cancer cell lines, asciminib 9
Fudinisuanseanveslusiu BCR-ABLL og1aamns
1238 wieiinatosunnudeliifinatuigaddu o
laifin1suansoonueslusiu BCR-ABLL

IndYNaAIEnS

ANFUNUSVRINITROUALBIAUBUINET
1#5u (exposure-response relationships)®

nslsk asciminib lugunafiunnnda 10 8¢ 200
mg Uy 2 afs dufu 0.25 §1 5 wh veswund
wzeh (80 me Tuaz 1 ade) wut vuaitlsutiosnin
srflanuiendesiunisanasessedu BCR-ABLI
waz major molecular response (MMR) fitfaand

n3l5% asciminib luwunafiunnndn 10 8 280
mg Uy 2 afs dufu 0.25 81 7 wh veswund
wizth (80 me Juae 1 ASe) wui vwadiledSuinnnia
wzfiauisitosdunisfinduvesgidnisal
mainenslifisUszasddiunnndn endaegie wu
AsEiuTuvesTEiy lipase > 3 N15aAAIVDITEAU
hemoglobin > 3 AsILTUYesERU ALT > 2 A3
s Buweeszu bilirubin > 2 Sastan1s T ueq
seau lipase lunnsesiu

nasioasszIng i la’

Asciminib lalvinlAnAadeiifiatuves QT
interval 110 (> 20 msec) ﬁmmmmqqqmﬁuuzﬁfmw
AaTinAe 200 mg Yuaz 2 A% ustandeyanisvanes
nandinnuIndAeasiintures QTc interval
\@ntos (< 10 msec)

WndyvauA1ans®
Weliruinsening 10 89 200 mg Juay 1 49
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2 Ay (wumdu 0.25 81 5 wh vesuRTiuuzthie
80 mg Yuaz 1 a%a) axldsziy asciminib Tudendl
steady-state (L@nan8A1 AUC ey Cmax) Wisglal
udndruiurmediiudy uiduriiannninun
Audndudntios

n139ATx’

Aadeves Tmax Ao 2.5 Flus (23 F3lu)

NAYDIDIU1IsaY1°

AUC uag Cmax 9849 asciminib azanasioy—
a¥ 62 way 68 AudU WesuusEunTNAUie
onsiiTlusiugs (1,000 unae’ lusiufesay 50) wi
AUC way Cmax U84 asciminib aganasiesay 30
waz 35 mudu Wesulsmuensuiuiiesimsii
flusfus (400 wpaes lasfudesas 25) FalSeundiou
AUA35UUIENU asciminib Tuanizene1ms

U3u193n327862 (Volume of distribution;
vd)

Vd 7 steady-state ilen 151 8n5 (135%CV)
warnuinfesay 93 vee asciminib Tilvarluariow
aglunszuaiion

NNSANWI I UMABANAABY asciminib HA1
protein binding Sovay 97

n1sn1anen®

fivua 40 me Juae 2 a%a wazivun 80 mg
fuoe 1 ads Ansiinenegil 6.7 ansradalug
(48%CV) fivwim 200 mg Juay 2 a%a Arnnsidnen
ol 4.1 Anssiodalin (389%CV) daufivunm 40 mg
Suay 2 %1 uarflvunn 80 me Juaz 1 afa Aads
T (half-life; t ) Y03e10g71 5.5 Falus (38%CV)
fiuunm 200 mg Suay 2 ASY A tl/zsuaqmaguiﬁ 9.0
Falana (339%CV)

msUaesuanInen’

grgnivasuanlag CYP3Ad-mediated oxi-
dation, UGT2B17-mediated glucuronidation

n15UIne°

nmsAnwnsiiefivunn 80 me aduden
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994 radio-labeled asciminib wuin3eway 80 (1Ju
Yovay 57 hinAvugy) wariesas 11 (Hudevas
2.5 filsiAsusy) vesvunendilyt gnwulugaanss
wazdaanemudiulueaadasguam@ wenain
fudanuin e1gnadaeeniaeniavdsiifiunis

breast cancer-resistant protein (BCRP)

UNTNIBITENINEN°

HAYDIBNBUABTLHUVDY asciminib luidan

$i9991n asciminib 1@u CYP3A4 substrate
faunslfensaufu strong CYP3AG inhibitor 1
clarithromycin auifinssfiures AUC uay Cmax
904 asciminib Fseraifiuarudssdunisiineinis
laisUszasAanela

u#l itraconazole lifinaraszauues AUC way
Cmax U84 asciminib 8nLIU itraconazole 1u'3ULL°U‘U
g SuUsEmuiitduUsneuves hydroxypropy!-
B-cyclodextrin wuanstidu strong CYP3A4 in—
ducer fetuilelwsauiu asciminib asiaziing
ylsseauved AUC kay Cmax U89 asciminib an—
atdi019dmanoUsEavEn el Sehlivan-
Aean1slisauiu asciminib

HAUY asciminib faszsuvasenduluben

Asciminib 1Ju CYP3A4 inhibitor, CYP2C9
inhibitor way P-gp inhibitor satun1sldsauiuen
Suagyiilif AUC war Cmax vesenduindu sub-
strate 89 CYP3A4 (19U midazolam), CYP2C9 (u
warfarin) uay P-gp \fisty Feoradiumnundesly
madnenslifisUszasdanetduls

n1sAnemMIeAatin
n1sAnu e 1
finsAnuniiusuiiinunnen (dose escalation
study) FsvinmsAnwilugias CP CML dwu 141
Seuaztias AP CML $1uau 9 118 fiReriesvide
Aewatradesiliaunsaldodelsanmsldengs

Asciminib:

madentnldmiulsruziSusindenvnvinseswuuisdansn

TKI aehatios 2 vfia sausiedthediny T3151 muta-
tion BsléfFuengu TKI egnstien 1 wiln® udalsifinng
SnwnduRiiuszansne drudnnguderiie CP/AP
CML findunifudviseldnevaussienssnu waz
54 combination therapy 881 asciminib uag
imatinib, nilotinib, dasatinib %58 ponatinib L&y
fthae BP CML finduandudwitolunouausasients
$nwn vsegUreinulasiuley Ph+ uuuidoundy
WAZTULTY

N19IYUINEITINITa AT UTEANG AN
Y9987

sl asciminib Yuaz 2 adsflvunen 7
seaU (10, 20, 40, 80, 150, 160 tag 200 mg) Lay
guniiliuay 1 aSafivunnen 3 seefu (80, 120 wax
200 mg) WU WALfigstuRrdauieatesiy
nssfnvunefivildinnudufiviudsedu 3
Fuly (grade 23 dose limiting toxicities) funtu
way AUC waz Cmax agidudndiuivauingives
asciminib 7% 21nn15@NW preclinical xenograft
model wanslimiiuinnisliendiouin 40 me Juax
2 ads w3 80 mg Tuay 1 ade TudlAiu IC,, 370
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