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Abstract
Background: Pharmacists have a crucial

role in providing pharmaceutical care to cancer
patients, working alongside the multidisciplinary
professional team to ensure that patients
receive the safest and most efficient therapy.

Objective: This study aims to analyze
the types of drug-related problems (DRPs), their
causes, the role of pharmacists in their resolu-
tion, the rate of physician acceptance of these
recommendations by pharmacists, and their
clinical significance.

Methods: A retrospective study was
conducted. Data from electronic databases
of patients receiving anti-cancer drugs at the
radiotherapy building at Khon Kaen Hospital, a
tertiary care hospital, from May 1, 2022, to April

30, 2023, were included. Data on patient demo-
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graphics, types of drug problems, pharmacists’
interventions, and physician acceptance rates
with clinical significance were collected. All
data were analyzed with descriptive statistics
and presented as frequency, percentage, mean,
and standard deviation.

Results: A total of 590 patients who
reported at least one episode of a drug-related
problem (DRP) were included in the study. A
total of 909 DRPs were reported. The primary
type of DRPs was safety-related (96.6%), mainly
concerning adverse effects from drug mecha-
nisms of action (82.2%). Common adverse
effects included neuropathy (17.7%), hand-foot
syndrome (15.1%), and neutropenia (8.4%).
Pharmatcists provided medication counseling to
80.5% of patients and collaborated with phy-
sicians to resolve adverse effects in 15.2% of
cases. There were 1.8% of cases that did not
achieve the intended treatment efficacy level,
attributed to lower drug intake, medication
omissions, and inadequate instructions or pres—
cription information. Overall, pharmacists pro-
vided instructions and changed labels in co-
operation with physicians, and 94.7% of these
interventions were accepted, resulting in the
prevention of chemotherapy toxicity to organs
(79.6%).

Conclusion: Pharmacists play a crucial
role in monitoring, preventing, and resolving
adverse effects caused by chemotherapy. Pro-
viding information, reviewing drug lists, and giving
recommendations on chemotherapy are thus
essential roles of pharmacists in helping patients

receive effective and safe drug therapy.

Vorasin P, Chanthawong S, Tangsitchanakul J
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Abstract

Background: The current monitoring sys-
tem for high alert drugs (HAD) is not effective.
However, implementing a participatory monito-
ring system may enhance the monitoring sys-
tem of high alert drugs.

Objective: To study the current situation
and design a participatory monitoring system for
high alert drugs in the in-patient departments.

Methods: This study was an action re-
search conducted in three in-patient wards
where five high alert drugs were frequently used.
Four steps were implemented: (1) Studying pro-
blem situations and developing system guide-
lines, (2) Designing the participatory monitoring
system and preparing for its implementation,
(3) Implementing the developed system, and (4)
Evaluating the system’s use by assessing users’
knowledge and satisfaction.

Results: Interviews with nine nurses about
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the current situation revealed that nurses
needed a HAD checklist to be included in nursing
records. The participatory monitoring system
was developed with 35 enrolled nurses. Most
were female (94.29%), with an average age of
37.20+10.30 years and an average wor—king
period of 14.37+11.33 years. Among 35 nurses,
32 were registered nurses, representing 91.43%.
The education scores before using the system
(pre-test), after the training program (post-test
1), and after implementing the system for one
month (post-test 2) were 6.13+3.30, 13.13+1.10,
and 12.75+1.93 points, respectively. There was
a significant improvement when comparing the
post-test 1 and the pre-test (p-value<0.001), but
no significant improvement between post-test
2 and post-test 1 (p-value=0.255). The satisfac-
tion with using the HAD checklist was evaluated
among 35 nurses, with responses from 34 nurses
(97.14%). The average satisfaction score for the
HAD checklist, at a high level > 4, was 85.71%.

Conclusion: The participatory monitoring
system improved nurses’ knowledge of high
alert drugs. Most nurses were highly satisfied
with the developed HAD checklist.

Keyword: high alert drugs; adverse drug reac-
tions; adverse drug events; surveillance and
monitoring system for high alert drug use; HAD
checklist
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Abstract

Background: The appropriate methods
can decrease medlication error.

Objectives: To measure the impact of
the in-patient dispensing system on medication
errors after the development of in-patient dis-

pensing system
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Method: A prospective cohort study was
conducted to assess the effects of implementing
an in-patient dispensing system tailored to the
hospital’s needs, aimed at reducing medication
errors. The implementation began in October
2022. The incidence of medication errors in the
fiscal year 2023 (October 2022 - September
2023) was compared with that in 2022 (Octo-
ber 2021 - September 2022) and analyzed using
descriptive statistics.

Results: There was no significant difference
in workload between the fiscal years 2023 and
2022. The average number of prescriptions per
month, the average number of drug items per
month, and the average number of prescrip-
tions during after-office hours showed no sig-
nificant differences. However, the number of
home medication prescriptions during office
and after-office hours per month, as well as the
number of prescriptions verified by pharmacists
per month, significantly increased, while the
number of prescriptions during after-office hours
per month significantly decreased (p-value <
0.05). Following the implementation of the in-
patient dispensing system, prescribing and dis-
pensing error rates decreased.

Conclusion: The implemented methods

effectively reduced medication errors.

Keyword: medication error; in-patient dispen—

sing system
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pre-DE= pre-dispensing error; TE = transcribing error; UD = unintentional discrepancy
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Abstract
Pediatric patients in critical care units

often experience pain due to their underlying
medical conditions and medical procedures,
including endotracheal intubation. Therefore, it
is necessary to provide analgesic and sedative
drugs. The commonly used drug for this pur-
pose is fentanyl. However, prolonged high-dose
fentanyl administration can lead to withdrawal
symptoms when stopped abruptly. Withdrawal
symptoms can be prevented by administering
fentanyl in appropriate doses and discontinuing
the medication gradually when no longer
needed. If a patient receives fentanyl for more
than five days or accumulates a dosage excee—
ding 0.48 milligrams per kilogram, it is advisable
to gradually reduce the medication dosage and
consider alternative opioids with longer half-
life, such as methadone or oral morphine. This
article presents a case study of a one-month-

old Thai male infant with congenital heart di-
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A Case Study of Fentanyl-induced Withdrawal Symptoms
in Critically Il Pediatric Patients
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sease, who received fentanyl at a dose of 1-3
micrograms per kilogram per hour for 11 days.
Upon discontinuation of fentanyl, the patient
exhibited agitation, vomiting, tachypnea, and
sweating. A withdrawal assessment tool-1 score
of 4 was indicative of drug withdrawal symp-
toms from opioids. Consequently, the patient
was started on oral morphine as a substitute,
and the dose was gradually reduced until it
could be discontinued, taking a total of 12 days
for withdrawal management.

This case study demonstrates that drug
withdrawal symptoms can be appropriately
prevented and managed. Pharmacists can play
a crucial role in assessing the risk of withdrawal
and providing recommendations for selecting
appropriate substitute medications and calcu-

lating suitable doses for individual patients.

Keyword: fentanyl; drug withdrawal symptoms;
adverse drug reactions; critically ill; pediatric

patients
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U28lAsu maintenance MSS aualyi 81A150DU-
granad Useilly WAT-1 19 0 - 4 aguuu 1A rescue
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NANTIASIVINNY
Vital signs: T 37 °C, BP 90/55 mmHg, PR
150 bpm, RR 30 bpm
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NANTINRUUANTS

Renal function: blood urea nitrogen 13
me/dL (9-20), creatinine 0.44 meg/dL (0.73-1.18)

Liver function: aspartate aminotransferase
48 U/L (5-34), alanine aminotransferase 33 U/L
(0-55), alkaline phosphatase 255 U/L (54-369),
gamma glutamyltransferase 257 U/L (<55 U/L),
total bilirubin 1.8 mg/dL (0.2-1.2), direct bilirubin
0.8 mg/dL (0.0-0.5)

senseifUasldFunaznansaasnelu
sewinsiiuaulsanenuia

serisuaulsaneuagUaglasueIeum 131

71 wag 2 waglasunisuseiu WAT-1 21AnenuUla
NNT 1I58¢ 2 58U ANUANS199 3

13199 1 Sensenfigiislasuseniniiueulsaimeua

Medications %
Cefepime 200 mg IV g 12 hr v
Domperidone (Img/mL) 1 mL TF tid ac v
Spironolactone (5mg/mL) 0.5 mL TF bid 4
Furosemide (4mg/mL) 1 mL g 8 hr
Cisatracurium.......... mcg/kg/min 1
Dobutamine.......... mcg/kg/min 5
Fentanyl.......... mcg/keg/hr 1
Fentanyl 4 mcg IV PRN g 4 hr v
Hydralazine 0.8 mg IV q 6 hr v

Midazolam 0.4 mg IV PRN
Captopril (Img/mL).......... mL g 6 hr

Dexamethasone 2 mg IV OD
mcg/kg/min = Tulasnsu/Alansu/uni
IV (intravenous) = N5l M sviasnLaansn

PRN (pro re nata) = mshignfuassnsnidedionns

SO N 289

CAS oo

VivivIiv]v]ee
Vivivivivivivive
Viviviviviviviviviv
Viviviviviviviv]y
2 2 2 2 off
5|15 |5 |5 |off
21313 32|21 |1]|1|off
Vivivivivivivivv o
Viviviviviviviviviv
Vivivivivive
04 0.8 0.8 0.8 0.8
v v

mcg/ke/hr = lalasnsu/Alansu/dalua
TF (tube feeding) = msligmmsageamsayn
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1. Juftheeny 1 idou Tnewdngaetoting
yhauesiulaylnagdiliauysel Javilvnauden
anmeuazmsvinendaildlisiud fuunlduien
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2. 195U fentanyl wuulimanaeaidenai
ogseiloadunaiu 11 fu

715199 2 Morphine sulfate syrups (MSS) ﬁﬂﬁwlﬁ%’uma TF (tube feeding) sewinsfiupulsameuia

Medications

N\ 8/10

MSS (2mg/mL) 1 mL TF q 6 hr
MSS (2mg/mL) 1.2 mL TF g 4 hr
MSS (2mg/mL) 1 mL TF q 4 hr
MSS (2mg/mL) 0.8 mL TF g 4 hr
MSS (2mg/mL) 0.8 mL TF g 6 hr
MSS (2mg/mL) 0.8 mL TF g 8 hr
MSS (2mg/mL) 0.6 mL TF g 8 hr
MSS (2mg/mL) 0.6 mL TF g 12 hr
MSS (2mg/mL) 0.4 mL TF g 12 hr
MSS (2mg/mL) 0.4 mL TF g 24 hr
MSS (2mg/mL) 0.25 mL TF prn g 2 hr 4
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715799 3 NM5USEEIUDINITOUENNIELATIID withdrawal assessment tool 1 (WAT-1)*

s

BINTHEN Wil 8/10 9/10
3 @1 d1e An W Ue

12 Faluaraunrsussdiu (@ = 1; 13d = 0)
RNGE 0/0 0/0 0/0 0/0 0/0
0/0 1/0 0/0 1/0 0/0
1 (BT >37.8°C)  0/0 0/0 0/0 0/0 0/0

Aauld/eReu

2 wrilnaunsnsedu (@ = 1; 8d = 0)

SEAUVBINTIANG

0 iilo SBS < 0 0/1 1/1 1/1 0/1 1/0
1o SBS = +1

&u 0/0 0/0 0/0 0/0 0/0
WTEAN 0/1 1/1 1/0 1/1 0/0
mavpdeulm

NAUNG U 0/0 0/0 0/0 0/0 0/0
defisuy Wy

%113/274 0/1 0/0 0/0 1/0 0/0
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Digoxin Intoxication

Thitipon Yaowaluk, B.S. (Pharm),
Ph.D. (Pharmacology and Toxicology)
Pharmacy Department, Siriraj Hospital

e-mail: thitipon.bt@gmail.com

Abstract

Digoxin is a medication used to treat heart
failure and atrial fibrillation. It inhibits sodium-
potassium adenosine triphosphatase pumps,
which raises calcium levels in myocardial cells,
thereby increasing cardiac contraction. Digoxin
has a narrow therapeutic range. Common
symptoms of digoxin intoxication include nau-
sea, vomiting, electrolyte imbalance, cardiac
arrhythmias, and visual disturbances. The cha-
racteristics of digoxin intoxication can be divided
into two types: acute toxicity and chronic toxi-
city. Hyperkalemia and bradycardia are more
predominant in acute poisoning than in chronic
poisoning. The general management of digoxin
intoxication is symptomatic treatment. For
example, calcium gluconate may be used in
cases of hyperkalemia, and atropine may be
used for bradycardia and heart block. In cases
where atropine therapy is ineffective, the anti-
dote digitalis Fab fragment should be consi-
dered. However, this antidote is not available
in Thailand.

Keyword: digoxin; digoxin intoxication; digitalis

Fab fragment
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wumglalilas Breathing-nsdaglvmelala uag
Circulation-mswnlafietsliindenlnaiou
snady) ddduunensdlonsndudestaviorremela
12 aasliansiinieanasadendiile
wissumsiiensnuiluniezanidy
1.3 Wenshwmueinisang 9 lngauingn
P ERIRIANT197 3

2. Specific treatment

M151991 3 9IUATIUINYINITINHIDINITAN 9 21NA1IEAEBIIN digoxin®®

g1lgine/Auusey/suluuen

NS

10% calcium gluconate

(10 mL injection)

10% calcium chloride

(10 mL wag 250 mL injection)
Hyperkaleria 7.5% sodium bicarbonate (50

(N3 K > 6.5 mEqy/L)

Bradycardia 39 heart block

Ventricular tachyarrhythmias

mL injection)
50% glucose (50 mL injection)
kA regular insulin (injection)

Sodium polystyrene sulfonate
%39 calcium polystyrene sulfo-

nate (powder 5 g)
Atropine 0.6 mg/mL

(1 mL injection)

2% lidocaine (10 mL injection)

Fhwa wadnwal

LRI

10-20 mL %39 0.2-0.3 mL/kg
19 IV push 1 9|

5-10 mL %39 0.1-0.2 mL/kg

19 IV push 11 ¢

1 mEg/ke

19 IV push 1 9

Glucose 0.5 g/kg Tinsouiu
insulin 0.1 Uzkg 19 IV push €1 |

Tilaen135uUsenu 0.5 g/kg
(81 15-30 N3UKANYT 30-50 mL)

0.5-2 mg

19 IV push 1 9

1-1.5 mg/kg IV bolus mnﬁ?umm
A2y 1-4 mg/min
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Digoxin Intoxication

2.1 msaansuuioulumaduenns

nsdifdsla3udsemu digoxin iuvua Tag
winfuuseyuanlaiu 1 $2lus Wviinsdnaes
(nasogastric lavage) waznsansuUsTanldiv
4 e Winsgususiug (activated charcoal) Tng
fuelilurunn 50 n¥u wauthegatios 400 fiad-
ans ludinluunn 1 n3u/Alansu nauiegnatos 8
wih Tlaenssuysemunsonuans e (naso-
gastric tube feeding)

2.2 MskAEIATUNY

2R URWUDY digoxin fe digitalis Fab frag-
ment Tulsemdalnglfienduiveiind uivonan
Dudeyaliluunenudseaziunfe digitalis Fab
fragment 88NqYslAEN1IAY digoxin 8anINGITY
filauazndsie vlvle digoxin-Fab-complex
(DFC) &3 DFC axgnindnoanmalelagld reticulo-
endothelial system iolsenlundrasBuitueinis
vosfftheRtunieluszana 30-60 w1l

Digitalis Fab fragment 1 ¥08U3una 40 mg
anIeeNaMSTuURU digoxin 1§ 0.5 mg Tnefide-
Udldiail

1. {thefiiinneiladuiinuni Wy ventricu-
lar arrhythmia, high-degree AV block 211% symp-
tomatic bradyarrhythmia waz heart block 7l
MOUAUDIRBNITINYIAE atropine

2. n3difiAnnnzfivdounduiiguaefissdy
digoxin Tutdeninnin 10 ng/mL

3. natifiAnnmgiwdeeiiihe sy digo-
xin Tuldeau1nni1 6 ng/mL

4. gUlelinneg hyperkalemia (sgsulnuna-
Wenludenuinnin 5 mEg/L)

mssesinszYamsliluguaefiuindnfusiann
ung {iuiioulest papain, chymopapain 91nszag—
no fiwitoulesl bromelain 9nduUzIAVoILIL-
Unea

anmsldfislszasafioranuld Ao hypokale-
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mia AM12¥931a278 %39 rapid ventricular response
(GaAnluftnedifinng atrial fibrillation A¥ulse-
MU digoxin aguas wag digoxin gﬂﬁﬂﬁumqwé)
serum sickness La¥ anaphylactoid reaction

Lifisnsaunsiindunsisensywing digitalis
Fab fragment ffugndu "

AMIAIUINYUINE digitalis Fab fragment i
TEShwnmegiiwan digoxin T39n15AUI 3 75 A9
wandlun3197 4 Tnswdagisitesfnfiuansnaiu

f9819n19A UMY Ul digitalis Fab
fragment fildifiadufiwain digoxin

fee9il 1 fUelivsgiRinFulsenu La-
noxin-PG™ 40 Ldin

« Lanoxin-PG™ fia digoxin vu1n 0.0625 mg/iiin

S digoxin NSUUTENIUALYINAU 0.0625 X 40
=25mg
L99nTIUTZANTHATOS digoxin VAU 80%

AatuUIIa digoxin Ml@5ULNAY 0.8 x 2.5 mg

=2mg

81 1 ¥Im 40 mg @1u1503UnU digoxin 0.5 mg
At USinuendesldnanun = 2/0.5 = 4 97a

f9e97 2 ffawiin 50 Alansu i1 serum
level digoxin 10 ng/mL
Usunaenlusnenie (mg)

0.5 (mg/vial)

5¥AU digoxin (ng/mL) x Vd (L/kg) x Yhuingn (kg)

UL =

1000 x 0.5 (mg)
10 (ng/mL) x 5 (L/kg) x 50 (kg)
1000 x 0.5 (mg)

=597n
YLy 9 ey 1000 f® conversion factor 310
Msiasw ng/mL 18U me/L d1@n Vd 11 5 Like

WNUAENS ) A3gRs gasteduenaleuliingiu A

. . 3uAU digoxin (ng/ml) x Yutingn (kg)
NN =

100
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ANSUSSE1 gt liazanensenuisnsy

]
3

Tuenansiiuen nsaifiiuDigiFab® Badunan Souei
g mnglunaneyseine Wy §angy odnslaY

ANMENwAN Digoxin

ansgewisnt Mvualild sterile water for injection
(SWI) 4 mL a¥ansudsn (reconstitute) wagiby
USTINvaandenmlaae %58 819t lUiaeand

M157199 4 Ion1sAuIUIu digitalis Fab fragment @usun1igiiwann digoxin®™®

/013
1. Complete neutralization/

equimolar dosing

1.1 Based on amount

1.2 Based on serum

digoxin level

2. Empiric dosing

3. Titration dosing

NSy

o TfdlensruyUsunal digoxin N5U-
Uszmudssiniialunsanduniig
NYLUULREUNGY

« lgAPUseansna = 80% Tunns
AU

. Tfloausainszau digoxin Tu
& v
\ianla

« 1971 vd Fadlenaglugas 5-8 L/kg
(waneanuluwsaznIsEnYI)

. SIUBLLDYANITANUILARNIAL
o 1 dl
F9e197 2

. Tdlaldinsurnineasseau
digoxin Tuiden

o ANIETAWRYUNGU: 10-20 VIR N9bu
Winuazglve) (adelaeyiluly 10
UIN)

=) d’l U 1

. AMEiwwUUEes: {lvg) 3-6 1R
(wRavlaealUly 5 1) 1hin 1-2
279

o [ NDN1TDBUNBLALAAITEAUNNS
Shwives digoxin 1iag (reverse
toxicity but maintain therapeutic
benefit)

« Tenasaay 1-3 van Tiien 1 Talug

gj a ﬂ:l d‘ a
NNTUVERdn 1 Tilusieyuseiliuna
wazlnegndlamndalilana

Fhwa wadnwal

VBAITILI

- FRmsIuVRNTISUUTENIY
agnsdneu dazduenaviily
AUIUUSHN digitalis Fab
fragment AaALAAOUL

21NAPNNLANAAWLA T

AuAn Vd Alun1sAUIN

dd' [ [~ dl ]
nsaiNkan1ssnw bailunun
Nola D1INAITUNANVUIAN
Uszunad 50%

- YUIRYINANIUYS oA
1 TngangdUienniane s
ABa3E RN

« 919V iU U8l
#wa1n digoxin NAULLA U
aad g ¥ 1 2
Wilunsannsldenagnedu

wWaes

oV v vaa o =~
- hloaneindidayanan

Uniuagliifineanidu

171



Digoxin Intoxication

siosne normal saline solution (NSS) 8n 36 mL
dielldpnududu 1 me/mL Umseuu 30 wii
FulU rnwkunsessun 0.22 luasou!

2.3 n1539n159uasn digoxin Lilesan
digoxin dlei1 Vd fige sluiamnsnvdngreanain
s1umelalaenisnlenladinseinsosiafiey (hemo-
dialysis) wagn1smerulaiamewnuxeaty (hemo-
perfusion) winsl s uAusuR U 9 (repea-—
ted-dose activated charcoal) Tunun 50 g nn 4
#lus orafiusglonlunsdiigiredimsvhauvesle
unwsne®

AuzituedsEnTEInsunIsIneIn1g
N&a1n digoxin

1. fifuuzihlymandenisld calcium lug-
Urefiinfiwann cardiac slycoside ins1zenaviilil
91115 ventricular arrthythmias wead weikiedann
muuzihfananldunnenunsaiinunfiiiuwas
syfumdeied snedsldlginsAnududi
Tudnineans fafu mslduradeuiiesnuinioy
hyperkalemia Fafugmadendusuusnlunissn-
Y7

2. fiduushlivandeensld antiarrhyth-
mic drugs class la kag Ic WU quinidine, procai-
namide, disopyramide dlosne1avilit AV block
Anannaunazdiuds vagal tone vliiAn hypoten-
sion Wag tachycardia 19

3. msldiniesnseduilaviintingiamis
naoALaDAA1 (temporary transvenous cardiac
pacemaker) axllanznsdiiisnwnny bradycar-
dia lilananselifiensmunie'’

nsfiAnwUneiinn1aziieain digoxin
AUeneene 64 U uaungnidumesinis

9 dzuIn Alspusednda Ao LU (T2DM) la-

fuludenas ngiladumandes (LVEF = 26%)
AUaelaTu digoxin Ywn 0.25 mg Fuusenu

Thai Journal of Hospital Pharmacy
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Asadin Suar 1 % dwdusnwinnsiledumen
TngsulTenugILInaen
18158 18uTIgae ATy leuA
Aspirin 81 mg 1x1 pc
Atorvastatin 40 mg 1x1 hs
Bisoprolol 5 mg ¥2x2 pc
Clopidogrel 75 mg 1x1 pc
Furosemide 40 mg 1x2 pc uaznalaiu
Isosorbide dinitrate 10 mg 1x3 pc
Losartan 50 mg %2x1 pc
Fueilnauld Goufswr 2 fudeusnlsamen-
U1a
7 Flusrouynlsamenuna Guflenisendey
20 Wwififeunlsmeua 91Fsuntnunnty
fividouud vumadluvints suesuy Fenliidnsh
1 unit andupugiFesd
AYYIUTNYINTU
BP 127/57 mmHg
HR 44 beats/min
RR 24 times/min
T 36.5 °C
NANTITATIVINNIEINTY
Glasgow Coma Score: EV.M,
Oxygen saturation: 98% room air
Pupil 2 mm RTL both eyes
HAN1575IINNABIUGUAN15UAEY 1
Hurglasunsmsianaissujiiinisuaznsin
Saszsu digoxin Twiden lenasauanslunisiei 5
avapauliihilany polymorphic ventri-
cular tachycardia
n1331aae
Digoxin intoxication ¥l#ia pulseless po—
lymorphic ventricular tachycardia
N33
wnndlmssnwunae il

1. %% atropine 0.6 mg way dopamine (2

172 Yaowaluk T



’maﬁl,ﬂé’ﬂmsukﬁwmma
U7 34 aUUN 2 W.A. - &.A. 2567:165-175

713197 5 Han1sesanaiesuuRnisvegiae

nauLinwie Fuil 1

1 iy wIN3U

BUN (mg/dL) 32.7 15.5
Cr (mg/dL) 0.57 0.86
eGFR 98.97 71.62
K (mEg/L) 4.8 3.6
AST (U/L) 70 1221
ALT (U/L) 60 445
ALP (U/L) 178 203
Serum digoxin L5 5

(ng/mL)

me/mL) Waauvia monitor SasMsiuvesiila wu
Jfintuann 44 adyund Ju 55 adeundi

2. Timsdeilududn (CPR) mougtasii
amelangasiy (cardiac arrest) Wuin ¢ laeyi
CPR w14 20 Ui ﬁ]’]ﬂﬁ?ulﬁﬁﬁ emergency coronary
artery angiography (CAG) lidnuseslsala Fivilen
Hndenmegiilaviaden (myocardial infarction) way
AUaelinnglannedeoundu (acute kidney injury;
AKD TuSud 2 veennssnen

3. TuSudl 3 ¥ean155nY) ATatRssu dico-
xin lusdendian 1.6 ng/mL (115797 5) wnnéidrvesld
1@’1’U'§ﬂm@uéﬁwﬁwml,'%'aqmﬂﬁﬁ digitalis Fab frag—
ment usifiosnnerdsnanliflulszmelne gud-
fwinerFawuzihlddnwaiuuuImienisined
naudafy Wilassa digoxin nouiainn
aaulniilasgdlnddn Saufumssnwnne AK
ulmanusanaunnaulamuun® uddeinseau
digoxin ludeslusufi 5 v0en135nw nusERU
digoxin {A1 1.18 ng/mL (M15197 5)

4. Tnsdnefiuduniuennisauennisnsd
warlionAnvosiiefionun  uazifloaningdaed

ANMENwAN Digoxin

Fudi 2 Fuii 3 Fudi 5
a1 CPR ADULTN AauUNY
30.3 37.1 19.2
2.47 3.04 1.20
20 15.56 47.87
4.0 4.4 4.0
4031 3032 658
1485 1453 123
122 125 186
- 1.60 1.18

cardiogenic shock Wazdl left ventricular ejection
fraction (LVEF) i1 $2uudl ischemic heart disease
pEifial wnmeaali Entresto® (sarcubutril/valsartan)
50 mg SUUsEIU 1x2 pc Way spironolactone 25
mg Yax1 pc Lﬁu uaﬂmﬂﬁﬁgﬂwé’aﬁ paroxysmal
AF #2834l% warfarin 5 mg Suusenu 1 Wanau
wauTudunineTuens uay warfarin 2 mg Suuse-
nu 1 daneuuewaniziumaiuayfueiiing e
taaffunsiinnizaudengasiu

5. wimdlinisinwaugUiediennislagsiud

£

YU TIUNATUDULTINGIUIAUIY 26 TU

aAUs1EnTRnE
fneTeiiniunsinudaseinisuans
aauld oo wariinunal nansMsIIsIeNIe
WU bradycardia 9819%AU UsenauiuusyIReLau
AUesulsenu digoxin viliunnéitadedngdae
1U1zlAniwan digoxin wuieds duilensrandu
Tniflwlanudnwasfidilafunnesfivain disoxin
LUUGEest Ao Ny polymorphic ventricular tachy-
cardia Iﬂ&@ﬂ?ﬂﬂ&juﬁwwu ventricular dysrhyth-
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Digoxin Intoxication

mias  Ifuesnindefisuiuiihonguilinnngiiv
970 digoxin WUUEBUNEY waziiionsiaTasesy di-
goxin ludaanuieglugasund unndlaviinisinwm
g atropine luawn 0.6 mg wareINGY inotrope
B 9 ANLAIMINZANTINTINTURLINN TN
wousld Ui fiaudividosmsldoduiv  dig-
talis Fab fragment Lﬁlaamﬂﬁﬂwﬁizﬁu digoxin Tu
Foaiuty wiiilosanlalil digitalis Fab fragment
uhglulsewalne Jsdesinn1ssneniueInis
wazen digoxin Fuflensaainsesu digoxin Tuiden
Snaddlutuil 5 vesmsdne wutsza digoxin &
A1anad wazeIn1slaTiuvesiieres 9 Avuan
aunsadumienautule

unasy
2 . . [ d’ [
AmMeiwan digoxin WWunnzinulaliveslu
WYURUR welilaiinuddnsInsideTinAeudieas
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ewneafivressiuefilinalunissneinau
Snwazensuanmepatnlilaiaudimnig  ng
guadnudmnududeu fnmslisrfnwniozing 4 7
anuany Tusnsuszmadnislteiduie Ao digi-
talis Fab fragment @wmsululsemelnedalaidion
AINETY NEUNIAITIIN digoxin JUBUUATG 9 7id
Swnheluusewalve Swanaianisnad 6 ievae
wndlunismuamuineslunsalfildiionis
Shwuasnsdiiinfiv  wenainiasliaiuinem
wuzihludnvaznislianuifugieieitunis
dunpomsfwdesiu ilelivasmsenindenis
inSumsshuilsemeunalddtulunsdfiinnne
fiwan digoxin W3pEesduAIN3ENsEWINg digoxin
fugnduiiedunistiestunisiinfivan digoxin
sufsmsiianufifeiueildlunsinungiv
910 digoxin eifietasguagtiesanduunmels
DYNALTAL

A137199 6 FURUUEHATAINLIIVEY digoxin AT melulsemelng

Fon15hn AT 495NV

Lanoxin™ tablet 0.25 mg se¥ansTneetaduiiu Tnevhlu Lanoxin-PG 92
Lanoxin-PG™ tablet 0.0625 mg I%ﬁmﬁﬂw%éijﬂmﬂ

Lanoxin™ injection 0.5 mg/2mL A15091968 NSS %39 D5W 8819188 4 19

Lanoxin™ elixir

0.05 mg/mL U959 60 mL

YesUsunseazltneuinlu@ntn o

1 alcohol wa:uagui 10% v/v

NSS = normal saline solution; D5W = 5% dextrose in water injection
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Fostemsavir: &néhul,aﬁu‘la"’meju gp120-directed attachment inhibitor
Fostemsavir: A HIV-1 gp120-Directed Attachment Inhibitor

masal 1ausaunens, a.u.
nauMULAdYNIIY 1sameuIagIansal

e-mail: juthaporn.r@chulahospital.org

UNANED
nsanidateyleiuaslsmensdaudutlyn
ae150iguisisnyvedlanuasysznalng  Ingmwus-
Fawdosielviadiaidowasdalsunsasnuln
mevm luifegvulddnauganudilafeadude
wwlofumndu dnmsdunusumieieneengnivarey
suvanniuuasdmsianneslasmerleiuas
narevin msshwigindaierleimeerinievle’
(umslieneehiados 3 vinsauiu felutfagude
FruevloTudaiinun 6 ngu uaz enlungu gp120-
directed attachment inhibitor Wuitug s uay-
Za?ﬁ@i/?%ﬂﬁ?@”ﬁ”m755uwszﬁyua7naaﬁ’nvsa7w7s
lnglasaunvesu
lasyudndusmsusnulsadndoevlodoidn  HIV-1

UAZEIYONUTHNAFN LT

Aaasiansshwmsenusentsldedulily Tnesu-
Use97U fostemsavir Y179 600 Hadn3u Juas 2 sy

slimlsegIuneaaIatiilasesuautudugign
ludenda 2 thluwe dAnssusulusiulunaiau
Souay 88.4 AIMITIMIAY 11 Falue Tnelud-
udaaususuinenlugiidinisviauvesiuysals
unnsouazdiofanunssnsuai 240 aUnas
vnlasuenmuiannsaduealaials suaudaizen
977 CD4 T dndaussniraudazonyn CD4 79
CD8 il o1msluiisussasrimmuldvesiign liun
pEUlA vioudy vindsus

Juthaporn Rojanaratanangoon, Pharm.D.
Pharmacy Department,
King Chulalongkorn Memorial Hospital

e-mail: juthaporn.r@chulahospital.org

Abstract

Human imunodeficiency virus (HIV) and
acquired immune deficiency syndrome continue
to be significant public health problems g¢lo-
bally and in Thailand. Currently, there is a better
understanding of HIV, and more drug-effective
locations have been identified. Several types
of antiretroviral drugs have been developed to
treat HIV infection. The treatment involves using
a combination of at least three drugs, and there
are now six classes of antiretroviral drugs. The
gp120-directed attachment inhibitor is a new
class registered by the Food and Drug Adminis-
tration of the United States. This drug is used in
combination with other antiretroviral drugs to
treat HIV-1 infection that is resistant to or into—
lerant of other medications. Fostemsavir, taken
at a dosage of 600 milligrams twice a day, has
a mean time to maximum blood concentra-
tion of 2 hours and its plasma protein binding
is 88.4%. The half-life is approximately 11 hours
and dose adjustment is not required for indi-
viduals with impaired liver or kidney function.
Monitoring of effectiveness at 240 weeks after

receiving the medication showed viral suppres-

suunAI: 24 NIngIAL 2566
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adnasy: waled; sdweled; gp120; fostemsa-
Vir

A15919D9UNAY:

mMnsel 15aushunens. Fostemsavir: g1duevledngu

gp120-directed attachment inhibitors. 215@13LNdYNTIU
T59ne1U1a. 2567:34(2):176-84.

Fostemsavir: 1@t 107
ﬂfjll gp120-directed attachment inhibitors

sion, an increase in CD4 white blood cell count,
and an increased CD4+/CD8+ ratio. The most
commonly observed side effects include nau-

sea, diarrhea, and headache.

Keyword: HIV; antiretroviral drug; gp120; fostem-

savir
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Tnguszasadanginssungauazldsundeainnisaruunadny

1. @1130e5uneteyainednu fostemsavir luauNFINEILALAUNTANYIRATNEN1ATIN

2. annsaidayanisly fostemsavir Wussgnalglumnavufis

unin

l5ALond 150 acquired immune deficiency
syndrome L Hunguermsfidiamnunannsinie
12%a7%e71 human immunodeficiency virus (HIV)
FatibsaivilriAngddusuunnsedluay  Tnenns
anewdadionuny CD4 WWunaliszuugiAuiuges
ﬁﬂaaﬁauaaa&hﬁmﬁa qurhuiiitestusunse
Tiuasrenelala mi%’ﬂmﬁﬁmﬁawﬂa%’wmﬁm
wiled dedldenegtos 3 vlnvuiudugasiiu
mﬁmmzamaxgﬂé}’aq Wiatudansuvsinveade
wele azhlugnssnuniimuasls fe msralsiny
h¥alunaraan vilssudiadensn CDa v3e
ofiduuTy fetRnsalveddseinideneleniaan-

Y 9 q
Y

a1 SsnsidsTinanasuasdinnnndinitu
Hosnddlifenduierledvialafianunse
fdndelovleTlivualuansrenels Sdlddins
WangduedleTegweiiles Jaguusiniswiaun
prialuifiinalnniseongnilval Suuseniudne
FIAQNAINTNAL ﬁﬂiz?{w%quqLLazﬁqméﬁaL%aﬁ
Aoemanewiln® Tay fostemsavir Wuenduieyle?

yipusnlungudugenisduiu gp120° NiiTeuslyly

" Y
a

HAneletlolnfesvangyinvsenusenisidendu
Taile Tneldsunuedueslodvinduy

wenSaasIngrvesnsindonyle?

e duidelidalunsza retrovirus dadu
h¥afflansiugnssuuuvonfidue wasdubiadd
Waonduuentu fdnwamdunsnan wWaenuen
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Abstract
Cytomegalovirus (CMV) infection is a se—

rious complication for allogeneic hematopoietic
cell transplant (allo-HCT) recipients, associated
with increased morbidity and mortality. Antivi-
ral drugs currently used to treat CMV infection
are DNA polymerase inhibitors; however, these
drugs can cause neutropenia or nephrotoxici-
ty. Therefore, they are typically used only for
treating active CMV infections, not for preven-
tion. The toxicity of DNA polymerase inhibitors
has led to the development of a new, effective,
and safer drug, letermovir. This drug has been
approved by the United States Food and Drug
Administration for the prophylaxis of CMV infec-
tion in adult CMV-seropositive allo-HCT recipi-
ents. Letermovir works by inhibiting the viral ter-
minase complex at the end of viral replication,
making it useful for patients who are resistant
to DNA polymerase inhibitors. In phase Il and

phase Il studies, letermovir has been shown
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to be effective in preventing CMV infection and
reducing mortality associated with CMV infec-
tion. Additionally, the safety profile of letermo-

vir is comparable to that of a placebo.
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3. annsnidayanisiy letermovir WUssynalglumnanvuiale

unu
lsnfnelalawnilalasa  (cytomegalovirus
infection) nan@welelawnilalida (cytomega-
lovirus; CMV) GaduhiSafinulaunflusisnielaeg
LinelvAne1nisvedlsa uilugnilgiiduiuunnses
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Wy gilasunisugnanewadauniadinigen (allo-
geneic hematopoietic cell transplant; allo-HCT)
g1vneliiine1nisvedlsaniunse@atludgniside
Fala Yagtuenldlunisshulsednelalauni-
lal¥a Aa edinuladangu DNA polymerase inhi-
bitors 1euA ganciclovir, valganciclovir, cidofovir
1 dyd o Y a Id a
wag foscamet snguiliilonaviliiAnauduiiy
G 1ae ganciclovir wag valganciclovir ¥inlwALAn
. . o Y a < P °
n1snalunszan cidofovir vilyinidadenv1e
way foscarnet fwrala Fdlddmsunissnulsn
Anwelalanilahsavingu Wlddwsudesiunns

a & [ < a
Anwelglawnilalda wazainauluiivuesen
AananTINfienususwedlsaienatlugniside
=) ] a v A gy Y a &
Fin JudlugnisAnAuenlvslivelidesiunsfiniae
lalanilalisa lawn letermovir
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CMV infection wifelsafnidalelnunilalia
\Aaannisinlda CMV dafyu double-stranded
DNA virus dnaglunguves herpesvirus tneidulasa
fanunsonulsvilulusenelagliviliiAalsanio
Liwansenisiinundle o TuauguaInd udauise
ylAnlsalumsnildsude CMV 91nu1smn 2
fdludlvgfiinnzafdudusi Wy fildsunsugn-
srewadduiudadingen (allo-HCT) gitldsuns
Ugnaneeierr fiildfunisugnanelunsegn videlu
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fRmidelada HIV'®

TunszuIunN1TLUIT09 CMV, DNA vaihia
wwgnasaduaneld DNA fiuszneusiedduiud
d1iuvansyn iefi3ondn concatemers Haustay
a1dugud (monomer) Usgnauniualsnugnssy
dmsula¥aniein mnduaneld DNA azgndaoen
U unit-length monomer wanewnule Lagufay
MeegNUITadhy viral capsid wargnudsseen
unduh¥afianysal Fanszurumisdinansls DNA
LA¥N15UT5Y DNA aslu capsid fosndelusiud
fido7 “terminase complex” 1ag CMV terminase
complex Usznoumalusiudfgy 2 ¥iin Av pUL56
uag pUL8Y adusumnisdl letermovir sangna®®

91NUARIYBI CMV infection lumsn fie 11—
niinddoy dule dule Fuvassnudes 9n Aswe
A i warlusvezeneahligapdenisliduney
mMsweadiu duornsuandluglafifigiduiuun-
N999 A UsaAdniay 29UssaIaIdniay nsinie
2IMTONLEU anldlndniau aussdniau’”

CMV @nsnsaundsinuansfnnadlusninie wu
thane daanz 1den then thus toad wavanuns
unsmnImTisansssigmsnldt

meitadelseluiiagiu 1438n9nsa PCR ile
w1 DNA v MV Taglumisnldimsasiathansuas
Jaeng dwluglvgfldnisnsiaiion

n133nw1 CMV infection Tendnulasa nau
DNA polymerase inhibitors 1A ganciclovir, val-
ganciclovir, cidofovir, foscarnet %ﬂmﬂﬁjuﬁﬁma
liAnnmedadonvdmiefiniudufivsela
Fdlfdmsunssnwwindu lWdlddmsutleatunisin-
Fo Fahlugnshedusilmiiieliesiunisinide
CMV laun letermovir®”

Letermovir
Letermovir %138 3,4 dihydro-quinazoline-4-

yl-acetic acid derivatives Lﬁuﬂﬂﬂﬁju non-nucleo-

Letermovir: endubisadmsutesiunisin@alalawnilalisa

Tufhenlasunmsgnanewadsuiiadadonainddu

side CMV inhibitors maaﬂqm‘ﬁ{haé’ug’a terminase
complex

Letermovir 5‘1.!5?@ terminase complex 7
AUNLY pULS6 tag pULBY dilnason1sasneany
unit-length monomer Lagyinlilinn15agaNvos
viral DNA #ilsiauysal Fefnadudamasansiaves
5% (viral replication) waziflesannalnnisesn-
QV37isn991neINEM DNA polymerase inhibitors 33
linelmAnmsfiedungy  uazannsalilugiinede
g1n&a DNA polymerse inhibitors 19

erleTunstunsdeuluusanelng otudl
30 fugew 2565 ludon13f Prevymis® Sdaudld
Joaftunisinide CMv videlsaluglvgfidsunis
Ugnaewadduindainidenaingduiinsaidon
NUKAUINGBITD CMV (CMV [R+]) wazlutagduen
IFSun1stunzifeuainesdnisemisuase1ui
Usziaansgowinlildlunistiesfunishade
My Tugthedldfunsugnanelaiifinnmidsegs
Aglguiu’!
NUIIEN9AELNVDY letermovir

Tutagtuiauideonieadiniidnuinsly
letermovir dusutlastunisiade cmv Tuflvg
allo-HCT finraidonnu CMVIR+ wazdmiutiesiiu
nsfiode CMV lugtheugnanslafidannuidesgs
dudvunanuinaueianiznisdnuluglug
allo-HCT finsaaidenny CMVIR+]

Phase Il study

Phase IIb*? n13@nw1999 Chemaly RF
waramy 1uUN1SANYILUY multi-center, double-
blinded, dose-range study AnwiAuUasnfauay
Uszansamaes letermovir lumsdlesfunsinide
MV Tagvhmsanuilugilasunisugnaewadsu-
Aufladiaden (CMV-seropositive allo-HCT reci-
pients) melu 40 Fuuaznsaalamuide CMV (LAS
nsugnanelagds ex vivo T-cell-depleted ﬁﬁiﬁ%ﬂ
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gutie CMV ndsn1sugnane giidvieinsi cMy
end-organ disease LLazéﬁlﬂimmmﬂ’m@mmia@—
o avgnineanainnsine

Tunsfinw fUreazgnuusesniludnindu
3.1 1fiedu letermovir vu1n 60 meg, 120 mg, 240
me wavevasn Wunan 12 dUavt anuaumal
4lasa (virological failure) gnivuAlAENITATIA
WU CMV antigen w30 DNA flaastisnanfinderiy
arlugnmssnudeedudo CMV siegtinisel
A3 CMV end-organ disease

Fe allo-HCT 131 918 awgnaulyion Gegiii-
nsainAaaudumadlunisdestunisinie
CMV Iuﬂﬁjuméf% letermovir 120 mg kag 240 mg
touninnguilésueman daunguiilesu 60 me i
frnuuandaannguildiugmaon danansdnu
wanafan13797 1 eusziiuanizanudumaimng
h¥amuinguiilssuen asanu CMV Yesningud
#5usmaen uaznsAnuillinugia MV end-or-
gan disease

ANMANANVOINITNEANITANYILANIINATT
fadle CMV Genulunguitlésugmann (evay 58)
1NNINGuTlesy Letermovir (Fowaz 26) drumna
Uaeadelifinuunnsisfussninenguiila iy
letermovir waznguitlasusmasn wazliifia hema-
tologic toxicity Tuﬂﬁjumﬁ%ﬂ letermovir @13
radesiinulivesvesiaaesnduie aduld ooy
Vioude (letermovir Seeae 66 umaaniava 61)

ATz R AL AN UIgUenqu il F T
letermovir 240 mg lagliilasu cyclosporine 3
¢ fiszeu letermovir luidonlndlAsatunguitlasu
60 mg war 120 me Fvlilaunsadestunisinde
MV l¢ wazandeyarnulasndeuazuuudines
NSABUAUDIADYY UM letermovir ARSIy
480 me Juay 1 ASs Tuﬁliﬂ’sslﬁlﬂﬁ% cyclosporine
e waw 240 mg Juaw 1 ASa ludefilésy cy-
closporine $uAY”!
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Phase Il study

Phase III*"> n15@nu1U99 Marty FM Lagaue
Wun1s@nwikuu multi-center, double-blinded,
placebo-controlled study Anmstleatufinide
CMV a3ty letermovir Tugthe allo-HCT Tu
nsRnwfUleazgnuusiuuguesndu 2 nqu lu
Snsdau 2:1 e letermovir wazemasn lag
Suledl day 0 waz day 28 audsduanvidl 14
(Uszanay 100 Tu) §Ure9zQnineaniannnisAned
dnflongesndt 18 U ln1eAuunnseseeaguuls
CrCL < 10 mL/min @323y CMV DNA Suuiliufia
$sumFerddldfuedude cMV dufineiidn
Sunsfnwazgnuusesnidunau high risk vie low
risk Tlazfnde CMV wag CMV end-organ disease
lnegUasazgndadungu high risk winidunasi
athation 1 9o Aoluil haploidentical transplant;
umbilical cord transplant; major human leuko-
cyte antigen (HLA) mismatch at HLA-A, B %58 DR
donor (related %5® unrelated); ex vivo T-cell-de-
pleted graft; wae graft-versus-host disease (GVHD)
grade Il %30 higher requiring =1 mg/kg of predni-
sone %39 equivalent Ei’;w:iﬂ’wﬁﬁﬂ’lﬁam%a CMV
pgeliludAyn1eAdiln (clinically significant CMV
infection; CS-CMVi) %wqmﬂ'ﬁﬁﬂmuazﬁuméf’m
We CMV

fhodhfumsinuifionun 565 518 gnReae
wu CMV DNA Aeuiunsdnn 70 318 Fsgndneen
MnMsAnwszdvBam wazitae 495 efivde
andmaglungu high risk ¥ CS-CMVi 175 518 (Fa8-
av 31) NARAEYBINTIBY letermovir WY MABN
Ao 9 Ju (¥ 0-28 Tu) wdalasumslanae szey
naedevensiuen fe 82 Tu (933 1-113 ) Tu
ﬂ&juﬁléf% letermovir lag 56 T4 (129 4-115 Ju) Tu
nauiilé¥ugvaen’

Uil 14 Tanuuansegiusudnvesnis
AR CS-CMV Ao ngufilsisu letermovir 1An CS-CMVi
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62 16 (Yoway 19.1) uaznguilléiueivaen 85 5o
($ouaz 50) (p-value<0.001) uardUn 9l 18 gUf-
saives CS-CMVI tisdulunguiiléisy letermovir
vdmgans¥nw uandliiiuiaeuideswosnisio-
e CMV TiinTuetwaldomTensinde CMmy
Ayl

Fenminl 24 Fnwszdvamiesiunisiie-
o CMV Tugithe 495 518 (nguiildsy Letermovir
325 519 nguitlasusmasn 170 318) Wudn gaed
19 letermovir 1im CS-CMVi §1uau 122 318 (Fos-
ag 37.5) teeninguillsfugvasndain CS-CMVi
U 103 519 (Sewaz 60.6) (p-value<0.001) &-
thefwdegndnoenainnisinyiiesainasiany
CMV DNA"

SanmadeTiniidunnin 24 ndansugnang
wuinauiliy letermovir tesninngudilesuen-
waen (letermovir §08ag 10.2[95%Cl: 6.8 - 13.6] 81
naen Souaz 15.9[95%Cl: 10.2-21.6], p-value=0.03)
widUR9AT 48 wulaifiauwansnsegnaiiveddy
YowsABINgal (letermovir 0@y 20.9 [95%Cl: 16.2
- 25.6] #1%@en souay 25.5 [95%Cl: 18.6 - 32.5], p-
value=0.12)"

MnMsAnw nuhemsihadesiAndulid
AnswAnssegsTud Ay sEninanguiilasu leter-
movir waznguilldomasn eInsthafssiinutes
fio AAUld (letermovir foway 26.5 vmaenievas
23.4) ioaide (letermovir Sosay 26 envaonogay
24.5) uare1dgu (letermovir Savay 18.5 ymaen
Joway 13.5)

Phase Il study follow-up analyses

HUa8 70 918 910 phase Il In15053anU CMV
DNA Wiilile321nn15n579 viral load #esldfszezinan
Tunssena fuhsimaisdeglumsinuuaglésy
grie uidzgndneanaNNsAnuUszaniamdes-
fumsinide CMV (primary efficacy analysis) fU2e
AldFuedeaunsy 14 danvivesmsAnuilungui

Letermovir: endubisadmsutesiunisin@alalawnilalisa

Tufhenlasunmsgnanewadsuiiadadonainddu

1650 letermovir (25 910 48) Hnnndnnagudtlsien-
AN (2 91 22) FUMANAYDINTNYANNSANYAB
An CS-CMVi Tnedndruvosiiaelunguiildsu le-
termovir fin CS-CMVi Tuguaidl 14 way 24 You
ninguitlédugmaen fe @i 14: letermovir
22 18 (fewar 45.8) nguilldfuevaen 20 1o
($owaz 90.9) p-value<0.001 FUaifl 24: letermo-
vir 31 718 ($esaz 64.6) nguilldiugmann 20 51
(5ow8¥ 90.9) p-value<0.01%*

naedevesnsiAn CS-CMVi Tunguills le-
termovir (156 14 95%Cl: 113 - not reached) U
nnguiilsismann (36 Tu 959%Ck: 29 - 41) a3
FeTAnfiduaAT 24: letermovir Soua 15 (95%Cl:
4.8 - 25.3) nauiilé¥uevaen Yeuaz 18.2 (95%Cl:
2.1 - 34.3) uazdUn Wil 48: letermovir fovag 26.5
(959%Cl: 13.6 - 39.5) nguTiléisuevasn fovay 40.9
(95%Cl: 20.4 - 61.5) p-value=0.268 DIuLINISANE
dgndrndeuiunguinegistiosuazniangia
wu CMV lusesus winanslidudauddaves
n1333lY letermovir Tnsisufletastunisiinide
CMV8,14

Post hoc analysis of phase lll study®"

Anwiravee letemovir siaMSLEEFINAINYN
avn fiodiAs1giin letermovir andngInsided-
Inleeeals

Tugithe 495 Tefingaalainy CMV DNA pou
Funsfnwmuin §Uaid 24 Sasmadedinan
ynanveInaNTlazy letermovir wagnguiilesy
gvaandanuuanAeEsililudfy LagnsiaTIzi
TngliteyansiTinegauisduniil 24 uandlviiiu
nadnifindendeiu uazdoyaildain Kaplan-
Meier §ns1msidedinanynanmdidunsii 24 Tu
naufilél letermovir (egag 12.1, 95%Cl: 8.6 - 15.7)
toeninguilldiuevan (Fovar 17.2,95%C1: 1.5
-22.9,log-rank test, 2-side, p-value=0.04) Lagdn 3N
MsideTinanynamaidanin 48 nguildsu
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letermovir (3982 23.8, 95%CI: 19.1 - 28.5) oanin
nauTilé¥uevasn (Souag 27.6,95%Cl: 20.8 - 30.4),
p-value=0.21

Cox model WwuUMUUIAEILazIAIAILUS
dmsuatAinmsaimsidedinouiisdamid 24 dna
Padodeaidulllddmsunisdedin nuiladedid
nasdnTINdsTInuenwlioannsle letermo-
vir gz baseline risk 89 CMV reactivation Ao 21Y
uaz GVHD grade I-V ndsandniladeidesizeseny
GVHD grade [I-IV uag baseline risk ¥83 CMV reac-
tivation wuiiaadssien s deTinanynanved
24 &anviveanguillésu letermovir finndnemaen
pg9lded1AYN19adA hazard ratio (HR) 0.58
[95%Cl: 0.35 — 0.98, p-value=0.04] Tuvauziiliny
Auuanenseenalitedduneadng 48 dUavi
(HR 0.74, 95%Cl: 0.49 - 1.11, p-value=0.14)

gUAn1salvesnsidediInanynanvngn
Usziiluluduamin 48 Tufthefifivielsldl Cs-CMvi
fdUnsin 24 vdagnane Tneglunguilldsuevasn
gUiAnsalnndeTinlugvaedisl Cs-CMvi unnn
AU las CS-CMVi (HR 2.34, 95%Cl: 1.17 - 4.67,
p-value=0.02) ?huﬁluﬂfjmméf%lu letermovir gU®
nsain1ndeTinvesisanengulaisnetu (HR 1.15
(959%Cl1:0.56-2.37, p-value=0.71) & iuluuinass
Cox regression WuI1 HR for all-cause mortality
fidunniidi a8 Iuﬁﬂ’mﬁﬁ CS-CMVi 984 letermovir
Wisuiugmaon Ae 0.45 (95%Cl: 0.21 — 1.00, p-
value=0.05) msfinwilatiuayun letermovir 18
angnIINISAsTINlauN13U03AUNTDD19TLADNT
LAR CS-CMVi

Retrospective, single-center, real-world
data

Foolad F wagAalz Anwianudasndouas
Uszdvisnmwes letermovir Tunsdestunisinide
MV Ingfinulugtae allo-HCT 74 s18AsU 100 U
HUae 53 518l letermovir wag 21 s1elilasuen
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wuUINGuALHEU letermovir iR CS-CMVI opnin
naufilailé3uen (Fevaz 21 uag 25, p-value= 0.01)
wazgUAnmsaimsidedin a Tudl 100 Tunguitlailsl
Sugnnnninguitlddu letermovir (Fosay 14 uag
4, p-value=0.10)"

Sharma P UazAuz ANwIN5LY letermovir
lugtaeilssunisgnaneidenmaansasiio (cord
blood transplantation; CBT) ;Eﬂ’JEJQﬂLLﬂﬂL‘ﬁJu 3 Ng
Ao naat [1] 195U letermovir JuAsU 100 Tundaan
618 (32 578) nay [2] 105U valacyclovir 2 ¢ AuATU
100 Jundsgnane (60 518) wazngyl 3] 105U va-
lacyclovir 2 ¢ 3UBBNIINLTINYIUIALALHOAIY acy—
clovir 800 mg (41 578) iglenAsu 100 Fu wud
Lififtelungu [1] A3 letermovir 1A CS-CMVi
(0%) naat [2] 1Ain CS-CMVi 6 578 (Fawaz 10) waznay
[3] 1An CS-CMVi 9 918 (Fawaz 22) p-value=0.005,
letermovir WU valacyclovir 2 ¢ uoDNAINLTI-
WYIUALaADAIY acyclovir 800 mg uag leter-
movir Wguiu valacyclovir 2 g uATU 100 U
p-value=0.06 agasu letermovir duszdnsamluy
nstlastiunisfinide My lugthefildsunisugndne
Heaneangazhe’’

Lin A uaganz Anwin1sly letermovir Tug-
11y allo-HCT nudifthenlsdu letermovir daarfu
nsAnLia CMV 1A CS-CMVI 2 578 911 39 58 (S08-
az 5) uagdithy 29 efildedieros 100 Fu wu
fffhendios 1 519 (ovar 3.4) i CS-CMVI uag
Anwnsld letermovir Jesiunisfnideslugiae
14 718 lnugiiRndesh nisfnwtuandliifiuyse-
avsnmilastunsfindio CMV vas letermovir e
THeiaiilos 100 Yuuazdsedvsnmdostiunisfinde
63',118

Tauald™™
Letermovir ¥auslidesiunisiiaie CMV
warlsaludlug M funisugnateadduiiila

190 Phadungphuak W



36

DIYULYAANUNUUALUALADNINNDU

alalaunilaly

Sutlpaiunmsand

Sadn

Letermovir: 8161141

l59ng1ua

U7 34 aUu? 2 W.A. - .. 2567:185-200

MIETLNEBNTTU

Y

=

<

a

°

5%

Y

TugUhenlasunisuan

U

ny L0°0=oNeA-d ‘00T ABREL UBBKLA ‘6'L6 RBRBE AL
Z\_gc@jarn@mﬂe_,n_@cv@@vﬁv@@@vmnw?v,@ﬁmrcg o @vmnw?vkrﬁmrcg .
’ Z10=oMeA-d ‘G'GZ RBRBE = UBBKLA ‘6'0Z A8RBE = AL
1237 Kwrr@?\_m 3P $$r@?\m @wmmmﬁrcg@\@ o
:Hﬁkvgcgjnrn@mﬂsj )4 Kw?@?%ﬁcm@_\?m:\m mo.onBm>-Q ‘6'ST nam@m = cm_@_\?m ‘701 n@m@M = AL
WUARBULLURETL ALT :\m\ﬁmmwcﬁ@mmamﬁrc%g\m . bT WALYMLE BERRIIELULLYE
| | 100°0>9MeA-d (9°09) £0T = c_%sg (§°1¢) ZZ1 = AL 19jUS>-MHNU ‘paj0iuod oq
Pz 28N Y1 (REREE) REMLE ve ALY IANIND-SD -o0eYd ‘paziwopuel ‘9Adadsold
Kﬁr@:\mﬁa\@rmmmm?m@cmg%p\mmﬁawcfoc 100°0>8MeA-d (05) 58 = LewHLA (T°6T) 29 = AL 0LT=U UGEKLR lll eseyd

m@ﬂ AL DWMHKRWCB,H INWD-SD @Gwrcﬁ@wrcw\@,@ 3 Awﬁmm\mv 3@3_\% b1 @ﬁr@?\m INWD-SD e GZe=U Al RFABYREN INH \Atm§
19 n@wmw = UGBKLRA
99 2BREE = AL
wrSr@ﬁW&
wrsb\c@wm;mw#rmowrcﬁ\@ b@??iﬁ@wmnw?vgﬂﬁwrcr\@ .
(£) 1T = UBMLR

(9) ¢ = 8W 0pZ AL
AYD1x03} 2150) (€T) v = 8W 0ZT AL
-0}PWIBY BUTMILIATE IEEUDGENARIET FLUBLBUTIN (€€) 1T = 8W 09 AL
UBBULRBREN AL D\m\@.ﬁnwcw@@ﬂ@gnw?wgﬁmrcg o An@_w@mv fEmnLe meéwrccr?@mnﬂK@wmnw?w.@ﬁwrcg .
| | (9) 1Z = UGBULR
L00°0=2meA-d (67) 0T = 8W 0bZ ALl suisuel
UBBMLRULELLYIE] SW 10°0=oMmen-d (zg) 0T = W 0ZT ALl €=U UBBWLR 3SOp ‘JSIUSD-NUW ‘P31)013U0d 0]
09 AL NEVAEBUNELE UBBULRNEWIAEBULEURGH zg0=omen-d (8p) 9T = 8w 09 AL pg=u W Opz AIT  -90e1d ‘paziwopues ‘OAidadsold
sw 0pe aem 5w 02T AL :\m\ﬁmaw_cﬁ AAD B UBBKLR NUNABAT ALT bER SMeA-d {(RBREE) NEMLE ‘AND T€=U W 0Z1 ALl qll eseyd
@@wrcﬁkw@mwrcﬁwnmﬁJam_,nrn@@mﬁrcﬁ@wrcwmw o @WJ@@wrc:kv@mwrcﬁwn@SJnm_,nrn@@mﬁrcﬁ@wrcw\@w 3 ce=u sw 09 AL AABYREN Y mewcu
Gx?wm W\_,zr\%@z vr_wmnm_?m\?rw r@cwwrcp;jc@@wrc

o121g G HULEUGEIIEIONILUNYSERRLEUBNLLUNE B ARL NG JIAOWISID) LAUKELU T LLBLELY

© 191

IITUBNT WENNIN

q



Thai Journal of Hospital Pharmacy
Vol 34 No 2 May - Aug 2024:185-200

Letermovir: Antiviral Drug for Prophylaxis of Cytomegalovi-

rus Disease in Patients Receiving an Allo-HCT

UBBULANEYATEBULLUREI AL
NEWIANBUMN] INND-SD BUIELURWIUERREIELULEYE «

IANWD-SD T8t @EUTELRLMN]FLUBLYIE
AL NEWIATEEURER 8 WALBMLEM]UELREIELULEYE «

8v puLUnERn,
FLUBLWUWTIIELE WIET] 11 UBBILRNEW]ANBULLURCHL
ALT NEVIATEBUNER HZ MALMLST] BLRREIELULLIE *

UBBULRNEVIATBUREN ALT NEVIATESU
FLPWUBLITE] 81 26T HZ ALWMLSI]SLABEIELULLEE »

Go'0=omea-d

(00T - TZ°0 1D%G6) G0 = UCBULBAUNRBWI AL
IANWD-SD AljeLiow sned-)1e YH o

20°0=meA-d (L9'h - LT'T 11D%S6) bE'Z = (8b W

L) IAND-SD [EE|RUNRUTIELRLAMN] UBBLRNGE YH *

12°:0=sMmeA-d (L¢Z - 9570 [D%G6) ST'T = (8D
WALBE) IAIND-SD maﬁp\c:aﬁmman?@ﬁ AL DGR YH *

p1 0=2nen-d

(TT'T - 60°0 11D%G6) L0 = UCBULBAUNRWI AL
8 LY AYjepow Ssned-yje yH

| $0’0=2nen-d

(86°0 - G€°0 1D%G6) 850 = UCBULBAUNRBWI AL
vz KE@P@ AJeHoW 3sned-11e YH e

89Z'0=2men-d

‘6'0b REREE = UBBKLR ‘G'9Z 3LREE = AL
8 ALY BLRRBRIELULLIE

2’81 #LREL = p@cs,rm ‘GT ABREEL = AL
T WAL WLRARIELULEE «

10°0>3MeA-d (6°06) 02 UBBKLR (9'b9) T¢ = ALl

0¢T=U UBBKLRA
Pp9Cc=uU ALT
(WLaREl 10T)
8h WALUNLE »
¢hT=u ,cm@s,%
€6C=U AL eiep
(BLRRET 69) || 9seyd jo sisAjeue >0y 350

bZ WALV o 2ABYARLN 4 UrwWSUN(T

1813 ||| @seyd woi papn|oxe

uoneziuopuel 18 AN 21981091

PZ R8N YT (RERERE) NENLE ve WKLB[LE INWD-SD -9p Yum syuaijed Jo sishieuy

EF@Pm:ﬁ&\@r%a\ﬂrm?m@ce@fap\m\ﬁwﬁwcfnc 100°0>2MeA-d (6°06) 02 cm@Srm 8'sh) 2z = Al 2C=U UGBKLR sasAjeue dn-mo04 ||| 9seyd

mmm. AL p\m\ﬁmawcﬁ INND-SD @mﬁrc%mrc@@w . (ROREE) MEMLE ‘PT WALBLL INND-SD * 8p=U Al7 AR N4 AHRW
BMER BN BLBELWMLLE LARUPELUNNIIUEELLY

AQ_gv 81-1'g

MLEMULEUEEIYITHILUMLYELRIRLEUBNELUNLYIARL (UMY IAOULISID) LAUKELU T ILBLELY

Phadungphuak W

©192 ¢



36

[
'
v

alalaunilaly

AUNISAA

Sutas
fuwasAunLngindanaNEDUY

°

25admsu

Al
TugUhenlasunisuan

Letermovir: g1011U

lsane1una

U7 34 aUu? 2 W.A. - .. 2567:185-200

MIETLNEBNTTU

Y

=

<

a

°

5%

Y

U

© 193 ¢

UOI3D94Ul AND JUBDYIUSIS A)BDIUND = IANWD-SD UIAOWIIDID) = AT ‘Ol piezey = YH ‘SNIIA0IBSDWOIAD = AND

LBCR!
WYELUMUDELLLUMMLUGILEARENERETINE 00T bEI
CUA] CIEIBRISYELUMUDELLUMIMLUGABRENIE ALT *

CGURBALELLAVEEIRLBUBNLLUNLYILRE Y
MY AND GRISYELUMUDGELUMIMLUSUEALATE ALT »

ALT NEVIATEBULEUULILR
NEV|IEAIEUN], 00T WNE 18 BLRREIELUMBELUGNG «

%@E@@m\quﬁ.

(b'e AUREE) T= ML 00T BEIICY ALT Ewnmcﬁ INWD-SD *

(S RUABY) T = ALT B]IAEBUR] IANND-SD »
ne 007

NEWMNE & Z JIAODADR eA :\m\@ﬁn_@cp\cpmﬁ AL 90°0=d «
3w 008 IN0)DAde anw@sn@j@r:ragvﬁc%cm@

F § 2 IN01DADRIRA NEWIIBUNUNABIA ALT ‘S00°0=C +
¢ RBRBL = 5W 008 L_>9u>um RLYCYRBTIBLNLRM

—DEIULBUGGHL 8 7 JIN0)DAdE A :wﬁs;@c INWD-SD »

07 =eReE

ne 00T NEWME 8 Z JIA0)DAdRIRA :mﬁsnmc IAWD-SD o
0 RBREE = AL D\m\gmn_@c INWD-SD
01°0=2Mmea-d ‘41 RURGE
= LANLY]IEATEBUN] 00T WML M3 BERRIILLUIBELULNE -
b AUREE
= AL NEYIATEDUN] 00T WAL 10 BLRBIILLUTBELUNE -

bI=U LBERIYY
wrc:\cv@m:\m_\m_\maEJ
6C=U Mg

00T BCRICKLARY ALT
6¢=U AL

Tp=U 8W 008
JINOYDADR RLYCYALT
BLALRMBE{ULEUGE
e 8 Z JINO)1DADRIeA
09=U BLU
UBnABANE 00T New
e 8 Z JINO)DADRIeA
¢e=U ALl

elep plom-1eal

‘J93UD-218UIS ‘OAIDadS01aY

AMBYREN V Ul

q

IITUBNT WENNIN

elep pliom-1eal

J93UD-218UIS ‘OAID2dS0419Y

RMLRLI 4 eulieys

e1eP P)IOM-1ea)

LRNE 10°0=2neA-d ‘gz RBRBE IANND-SD BU1 LRMELYYIE] « 1Z=U LBNREYIIE] J21U92-2)8UIS ‘DAI1Dads0A1Y
WYIEARBULEURGH IAIND-SD BUT AL NEWUAMEU « 12 RBRRE IAND-SD BUI ALT €G=U AL AMIYRLN 4 PRI
BMER MM BLREEYMEHLE LAUPELUNNTIUEEELY

AQ_gv 81-1'g

MLEMULEUEEIYITHILUMLYELRIRLEUBNELUNLYIARL (UMY IAOULISID) LAUKELU T ILBLELY



Letermovir: Antiviral Drug for Prophylaxis of Cytomegalovi-

rus Disease in Patients Receiving an Allo-HCT
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Abstract
Assisted reproductive technology com-

prises various treatments that enable couples
strugeling with infertility to have children. Data
from the United States show that approxi-
mately 1 in 5 women, or 19 percent, suffer from
infertility. In Thailand, the number of live births
per woman has been steadily decreasing, from
2.429 in 1987 to just 1.461 in 2023. As a result,
infertility treatment has become increasingly
important in the modern era. The first critical
step in treatment is ovarian stimulation, which
induces the development of multiple follicles
in the ovaries. The matured eggs are then re-
trieved, fertilized with sperm outside the body,
and implanted in the uterus. Any remaining fer-
tilized eggs or embryos can be frozen for future
use. Follitropin delta is the first recombinant
human follicle-stimulating hormone produced
in a human cell line, used to stimulate the
development of multiple ovarian follicles. A
study on the efficacy of follitropin delta found

that administering an individualized fixed dose
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based on anti-Mullerian hormone levels and
body weight showed that the in vitro fertilization
and intracytoplasmic sperm injection, the preg-
nancy rates and the number of eggs retrieved
with follitropin delta were comparable to those
with follitropin alfa and follitropin beta. How-
ever, the incidence of ovarian hyperstimulation
syndrome was significantly lower in the folli-
tropin delta group. This individualized fixed-
dose administration of follitropin delta proved
to be as effective as its predecessors but with
improved safety. However, the phase Il study
did not include certain groups, such as those
with polycystic ovarian syndrome, so further re—
search is needed to determine the appropriate

dosage for this population.

Keyword: assisted reproductive technologies;
infertility; follitropin delta; in vitro fertilization/
intracytoplasmic sperm injection; ovarian hyper-
stimulation syndrome
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avsiluansliiiufivieszuuduiugluruiaiiuin
ninvungsan ULyl

wrsa liunyns

Follitropin delta lsifidousldlusnsaitog sz
winliuayns

N1MRTYIUF

Follitropin delta ﬁ%’aﬂﬂ%’ﬁm%’uﬁﬁﬁmwﬁ
YATEIN

nguansiisslynauauaanisnszduunniiu
T

amesilvgnnszAuanniuly (ovarian hy-
perstimulation syndrome; OHSS)'™? fia 1571
Stlufinsnevaueunniiulsenisnszdulylunse-
vumamaluladtiondyiug lnenunmeiifves-
wa$dueenunansyuunasadon nnaifisiy
yosmsTurududoanosvadn Tumeiidennis
suussnuielufvuenenelngtu Sihdsdlutesde
vudeauagludesios Jaamsiosas 91n1siuans

9
o

APe  DRonklaulenod wUUYe  UTNYIDuee

'
a

Aauld 0deu vieads lumenionnsuusved
a1mswiunten Jaanvesniey nnzidenty i
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Follitropin delta: EJﬂ‘uﬂ?j:u recombinant human follicle

stimulating hormone dwSugudeildinalulagyieasayiug

hematocrit 1nnnin3esay 45 wazlusivludensn

JiTtadeduasie OHSS TéuA n1silszsu AMH
At 336 ng/mL Bl n1sfis1uau antral folli-
cle count (AFC) > 14 Tu giiTiuszAn9iAin OHSS
wnney fiiinng PCOS gitengidosnin 33 U il
TuureadiAavuIalanil 11 mm wnnan 14 Ty
A3EU estradiol 11NN 4,500 ng/L iEiANgL
Juveaszdu inhibinB mssnwdnilornsdesasly
mssnmuemslugiieiionnsguusievzsios
Wsheenandesies  Ihiindemmaendons
Tudnsn 100-150 mU/h Erdmuiniienntsvintinnas
9 albumin $2368

dayandnuuasnsigvas follitropin delta

Tun1sfinw ESTHER-1° Asliien follitropin
delta w11y individualized AMH-stratified do-
sing algorithm Wui8nI1N15LAA OHSS any grade
and/or preventive intervention ﬁaaﬂ’j'mfjumﬁ
v follitropin alfa egnsitudreneada (Govay
5.6 Wieuiy Sovar 8, p-value = 0.037 waziilog
sub group lunguithefiin OHSS g4 1w ovula-
tory PCOS WU’j’lﬂﬁjmméﬁU follitropin delta 4An
early OHSS sz unansieguusstiosningudils

o w

Su follitropin alfa eglitsdAYNISEDH

]

MIGEK
Tum5797 1
dnfuanesilidatauarnnizdudongas
Hunnzunsndeuiinulfiesannisnszsuly
N1SIANIUATN 38132 U 98’
filififeyansifindunsizeniuedu q
dayan13Anw1vas follitropin delta
n15An®1 phase 3 ¥as follitropin delta
1 3 msAnw w99 follitropin delta tU3eu
Wsunu follitropin alfa %38 follitropin beta (711374
7l 2) il
1. AsAnY1 ESTHER-1° 10ums@nwn ran-
domized, multicenter, assessor-blinded, nonin-

feriority trial tolUTyUINBUUTEANS A WILAZAIY
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Uananevas follitropin delta individualized fixed
dose regimen ey conventional follitropin alfa
dosing 1u;§mﬁqﬁﬁf1 IVF ﬁLsﬁwﬁauﬂWiﬁﬂwwﬁgﬂwmm
1,326 518 918 18-40 U wiseanidu 2 ngu fie nqu
#il#5u follitropin delta vunendiliusuniy serum
AMH uaztimiing Tae AMH<15 pmolL 1% 12
mcg/day, AMH>15 pmol/L 1% 0.10-0.19 mcg/
kg/day vwnengeaalaiiiy 12 mcg/day LLaSﬂﬁjlﬁ‘i
1a5u follitropin alfa aune1 150 1U/day @150
Ysurueenlagegalaliiy 450 1U/day Wadwsnis
AnwudnfAe AMUUA non-inferiority margin A1
8.0% WUMSMIINSHIASIA (ongoing pregnancy
rate) Iuﬂﬁjuméf% follitropin delta Wiy 30.7%
ieuiunguilésu follitropin alfa Ao 31.6% Feing
Al -0.9% [95% confidence interval (CI): -5.9% i3
4.1%] @1udnsINISHeF7 (ongoing implantation
rate) WU 35.29% U 35.8% Ternaiiu -0.6% [95%Cl:
-6.1% D9 4.8%] MUAINU WEANSN1IANWITOIAD
Snsnsiinvemsndiidin (live birth rate) wuly
ﬂfjmméﬁu follitropin delta 29.8% ﬂfjuméf’%% folli-
tropin alfa 30.7% &6y -0.9% [95%Cl: -5.8%
914 4.0%] §n31n154im OHSS Tungu any grade and/

or preventive intervention ¥84 follitropin delta
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ﬁaammqmﬁié’%’u follitropin alfa g1siitadAay
MeEdiR 70 5.6% U 8.0% (p-value=0.037) T3k
lunguiliin OHSS sefuU UNansuazFuLssinly
ﬂ&juméf% follitropin delta Wownan follitropin alfa
DLy EAYN19EDA AD 4.4% U 6.7% (p-value=
0.013) A1 p-value 1197115 adjust Tu multivariate
model a@3Ulad1 nslienguuuy individualized
dosing vilnlaussansnmlndimesiunisiiewuu
supuuazteliinensldfsUsyaannisiden
weaslumsnseAunMsasyessalinniauly

2. ms@nwn STORK™ 1Wun1sAnwn rando-
mized, multicenter, assessor-blinded, noninfe-
riority trial iiasUSeuLfisuUszansamuazainy
Uananewes follitropin delta individualized fixed
dose regimen Lay conventional follitropin beta
dosing Tugmdjaymdiiuivh IVF vie ICSI Fidgam
nsAnwy 347 1eutseanidu 2 ngu nguiilasu
follitropin delta e iliususy serum AMH
waziming e AMH<15 pmolL 1% 12 mce/
day, AMH=15 pmol/L 1% 0.10-0.19 mcg/kg/day
mummsﬁ"wqm 6 mcg/day warvuInegIEa iy 12
mcg/day LLazﬂEjuﬁleéj%JU follitropin beta Yu1A8"
150 1U/day Tu 5 Juusnsaudunisusuruing niy

M157199 1 o1nsldisUszasAannsld follitropin delta TunsAnwinisadiin’

SEUUVR9RIT2LUII9NY

AMURAUNRNINTNLIY
ANURAUNANIVDITEUUUTEE N UInfsue
ANMURAUNRYDITLUUNLAUDINNT AAULA

v

ANURAUNAYDITEAUIUS
WAz

ANURAUNAMlULAEUSUAAYN DOUNAEY
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ALTIUTBILNNY  NaawsN1sAnwIranAesIuIUly
ffiule (number of oocytes retrieved) lagA1mun
non-inferiority margin fi® -3.0 oocytes Wan13
Anwmuinguitlesu follitropin delta 16ily 9.3 Tu
Wisuiisuiunguitlésu follitropin beta éily 10.5
Tu [95%CI: -2.3 §i1 -0.1] aufn1sainsiAnnzsaly
gnnszusnnivly (OHSS) Tunguilldsu follitro-
oin delta s follitropin beta agnafifaddey
meaBAtunnszezho 11.2% war 19.8% muddy
(p-value=0.021) waz 7.1% wag 14.1% A1UAPU
(p-value=0.027) dmiun1ie OHSS seaulIunaIl
faguuss waagUresnsAnuiiae nsls follitropin
delta Uy individualized dosing ’Lu@’w@wnfﬂﬁu
Laidmendnnislvi follitropin beta luguuuu conven-
tional dosing fledmuluiiAulsannisnsdumiea-
aralusely Tunslveuuy individualized dosing
Hunansliifiuinanunsnangifinisaives OHSS ¢
pgslvd Ay n1eana

3. msAn®1 GRAPE™ 1Hun1sAnwikuy ran-
domized, controlled, assessor-blinded, parallel
groups, multicenter, noninferiority trial Lﬁal,ﬂ%'&m—
WisuUszansnmuazauvasndeves  follitropin
delta individualized fixed dose regimen Lag
conventional follitropin alfa dosing Iug’{m@ua—
Fefivh IVF vise ICSI Avdselvdnlvailuriiu
nwiald Feauna Tty 1,009 s fivh IVE/ICS]
adausn dnnduatueny <35 U 35-37 T 38-60 U utiq
fuhweenidu 2 ngu nauillé3u follitropin delta
uneTFUSURY serum AMH  waztimdngh
1m8 AMH<15 pmol/L % 12 mcg/day, AMH=15
pmol/L % 0.10-0.19 mcg/kg/day summmﬁwqﬂ 6
mcg/day WazuInenaeanliiiu 12 meg/day wag
nauTiléi$u follitropin alfa YunAen 150 1U/day Tu 5
TuUsNTIWAUASUSUVUIN I UANULTLYDILNNG
1n8f1uA non-inferiority margin AU -10.0%
NaENEISANYMENAeSNIINIRIATSS FeEnsIns

#5175 AnANYUEY

Follitropin delta: EJﬂ‘uﬂ?j:u recombinant human follicle

stimulating hormone dwSugudeildinalulagyieasayiug

(?ngmﬁﬂ‘luﬂ&jmmﬁ%ﬂ follitropin delta 31.3% uay
nauTiléi$u follitropin alfa Ao 25.7% [95%Cl: -0.2%
fla 11.0%] sasmsiinvesmsndidiFinlungy foll-
tropin delta Ao 31.3% wazlungu follitropin alfa
A9 24.7% [95%Cl: 0.9% 04 11.9%)] (p-value=0.023)
gufinsalves OHSS luszey early wulungudilsl
$u follitropin delta sinn follitropin beta s
Nd1ANNana Ao 5.0% uaz 9.6% MIUEIGU
(p-value=0.004) namsfnwasuladntunszuiunis
nseAusely N3l follitropin delta wuv individua-
lized dosing liinadnssasnsnisnanssalifesniy
ns5l follitropin alfa WUy conventional dosing
wildinadnsininsednsnnisiinveanisniifidin
(live birth rate) wazanaunIsaliian OHSS BE
NpdAgyn9ans

N15ANYIMINARENYaY follitropin delta

31 2 ns@nw laun

1. A"5AnY1 PROFILE' 184 real-world, pro—
spective multicenter, observational study AU
Yoyanisld follitropin delta Tugltnsiunis@nw
1,013 518 34 sites Tu 10 Uszna Wadwswuing
SasnsaanssAnauazinny OHSS i u cycle
WINYaIN1SNTEAY lngunmdldvunginiuaiugi
94.5% Srunuliiiuld 10.147.03 Tu Shsimsde
a33lu cycle wsn 27.0% Fednsn1sRenssiuna-
WulndiAeatunisine phase 3 ik

2. msAnwdaunds 1 follitropin delta M
WWINNVEY ESHRE wag ASRM' fil1sauns@inyn
919 21-42 U 157 518 #l#3U follitropin delta
§WSU U1 faust unsan A.A. 2017 B Shuey A,
2020 MnavInerdowisils iudeyanisnazsu
duvan Msnsgiusnzay wiensnseduTinALAy
1V Afvuelilaiiu 2 WeadlAa msdnwdnngug-
themu AFC, AMH uazionings msanenldaunn
gEususnaty gvdeiithmiing < 80 Alany e
AMH > 1.5 ng/mL %38 AFC > 10 Tu vunnenBudu
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Follitropin Delta: A Recombinant Human Follicle Stimulating
Hormone for Women Undergoing Assisted Reproductive Technologies

294 follitropin delta 2.0 9§ 3.0 mcg/day éjﬁ@aﬁ
1 AFC 6-9 Tu agl¥ follitropin delta 3.0 mcg/day
fndlafl AFC < 6 Tunie AMH < 1.5 ng/mL azl#t
3.0-4.0 mcg/day éw@qﬁﬁwwﬁﬂ > 80 Alansuazisy
AumBUIneT 4.0-6.0 mcg/day NanISANYINUIN
annsanseiuldldmingausevay 49 nszduliau-
wianFegaz 5.6 wagnseaultunniiuly Seuas 45.4
HANTSANINUT follitropin delta aunsaldnsedu
Selumuuuamansinuiudagdula

Fousliuazvunneniiuugiin’

Follitropin delta fifeudfiflonununisnsg-
éju%’qlsziLﬁ@lﬁﬁmm%zgﬁuaMaaaLﬁawma 5 Woad-
Aaluarifildinaluladvisnsiasapiug wu IVF vie
ICSI

geldfinisAnwinnepdatinues follitropin delta
11 GnRH agonist protocol

nsaldenmsegaelinisquaveunmdd
fUszaunsalnsinwineliynsenn lagauing
91 follitropin delta fuumpE1T N IZAZINTE
InflusgansnmuazUasnieainnszuiun1snsemu
$ila Tneflgeuszasdiiielilddnnulyiidesnisuas
UasAunisiinn1g OHSS wuaen follitropin delta
fmhedululasniu vunnefiuugiliannsaily
T4 gonadotropin vfindulé

dusunmstrnissnwnlu cycle usn Tivuinen
sofunuuanzzaluggausiarsenual AMH
waztmiinga A AMH ahaniidaldaasegmely 12
o Feinlagyavaaeues Roche: ELECSYS AMH

5197 3 VAL follitropin delta Al cycle wsn’
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plus immunoassay VUINLINDTUVDILABL TN
Asfinaeatasnsedusdld dmiuansiien AMH
< 15 pmol/L amaesaiuin 12 lulasniulagly
Fufuthming an3fiten AMH > 15 pmol/L auin
g TuazanasiAuuduves AMH fWuty fus
0.19 &3 0.10 mcg/ke Fawandhunis1si 3 wIAE
asUsultassie 0.33 mce dadurodluainaves
Unmdmiudn unegegasaiud vy cycle
usnAe 12 lulpsnsu

AMUILTUIY AMH uansluming pmol/L
AMULNTUVDY AMH Lansluniiig ng/ml THUSU
\Ju pmol/L Tnennsaausiae 7.14 fiaw: ng/ml x 7.14

= pmol/L
Yonuly’
Javuloinadl

- sldludiuiianseengquividearsuszneu
B 9

- suldlugiifiosenillelmmansianieson
[EENER

- salldlugifisslslnndogeih flnidiosann
Mg PCOS

- vuldlug@fidonsendlnssuagnlaglsl
NIIVAWNG)

- viuillugdunei5esaly uagn whu

ALARULariaAITIE e

Follitropin delta Ju gonadotropin Fioilox
AnoslifisUssasdidntiosaudaquussldl s

Tdurmisegnielanisguave snmdide1ugyised

AMH <15 15-16 17 18 19-20 21-22 23-24 25-27  28-32 33-39 =240
(pmol/L)

%uﬂﬂﬂﬂﬂﬂﬁ 12 0.19 018 0.17 0.16 @ 0.15  0.14 0.13 0.12 0.11 @ 0.10
AT

WY mcg mcg/kg
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ArdynTeINuaTaINNTaLn ludInnI1seINshine-
UsrasdiiAnduld  uwnnduarynansnienisunmg
ASINISARRIUNISITEN0E LNz AN ARR1UUTE-
ansnnnazainulasnnsainnislyd  follitropin
delta N13novAUDIVRITIlUO19]TITN1T9anT1-
%12119E19A8393WAUN1TINTEAU estradiol Tu
50 2w follitropin delta it muatusgess g
wgandioliuseansainuazaulasnSesonis
novauosesilvvIzay neudunslien gand
asserifinneilynseinasliunisuseidiuany
wngaukas U miunsiensss amzeeslay
Insodn anelusuanduluidengs munnizeie-
Na1ATIiNIsSNYIRE N zaN’

dmsun1smivunngn follitropin delta lu
uuzihlildia AMH aneamageuUTinMf e T5au o
UDNINLDAINTD ELECSYS AMH plus immunoassay
%84 Roche Lilpsndalaifinsiisunassiu dwu
dilesumsnseduliinisaiguosleadifaazvinly
seldfvunlugTunaziinnudosdonisiinane
OHSS mslguunen follitropin delta muALUEIN
wazfinnued1elnalnvzdisangdinisainisiin
wisn1salianaale’

nsldendonvezinalfiAnnissensssiusa
s liheiunsuinandeneuiosEalis ®

sunaunsldunndaendenld follitropin
delta il

Follitropin delta \uunmanensould a-
wsnusuitelilduunnedaus 0.33 89 20 meg Tne
annsausuruatuldediay 033 meg Wovu
Usurineenazladudssadn

1. aelle asraeulnn@aensedld 9
silauazlifioynavuidiou Fuliuinmiasmien
ifoumavudounieniiidnuazdy  nsaseu
TununarguuaanUinn@nemiewly

2. myvszneoudy dulmidmiunisia
wiazass Aehasoulannidnemienldesn i
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Follitropin delta: EJﬂ‘uﬂ?j:u recombinant human follicle

stimulating hormone dwSugudeildinalulagyieasayiug

Wordeandnily Uszneudiy vyuduauidniu
fuanies  wansildldedauiunuinazUasnde
Aorhmsoududuuensen  shafishaseududu
uen szarliiusnadufiofafundsdner A
aseududulusenuazits

3. M3ane (priming) ApuAsIgUINARR-
gmfeulindausn Tilaresornimoonanndruiiussg
g1 msanentvienadusnuesnsEngity
puluUSurIag M adiunfiniaunsensdey-
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and Invasive Candidiasis

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

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

Abstract
Rezafungin is a second-generation echino-

candin, following in the footsteps of anidula-
fungin, micafungin, and caspofungin. It works by
inhibiting 1,3—/)’—D—glucan synthase, an enzyme
involved in the synthesis of fungal cell walls.
Administered as a once-weekly intravenous
injection, it received approval from the United
States Food and Drug Administration on March
22, 2017. Rezafungin is indicated for the treat-
ment of candidemia and invasive candidiasis
in patients aged 18 years and older who have
limited or no alternative treatment options.
Additionally, rezafungin has been developed for
the prevention of fungal infections in patients
undergoing bloodstream and bone marrow
transplants. Systematic reviews have demon-
strated that its long half-life allows for weekly
administration. Rezafungin is also safer to use
than first-generation echinocandins, as it has

lower hepatotoxicity.

Keyword: rezafungin; candidemia; invasive can-
didiasis
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Amphotericin B
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nalnn1seangnd

JUAU ergosterol #1 cell membrane Y0aBI1 YIAN1ITUNUYOS

wadgnUnvINdmalieadny

Triazoles

Fluconazole, itraconazole,
voriconazole, posaconazole,
isavuconazole
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Naftifine, terbinafine

IAU219N151°0 demethylation 9849 lanosterol d@iwalun1sdudsnis
@319 ergosterol Fadudruusenauves cell membrane

gugin1svinueseulssl squalene epoxidase dwalun1sduginis

@319 ergosterol Fadudruusenauves cell membrane

Echinocandins

Anidulafungin, micafungin,

caspofungin, rezafungin

Antimetabolites

Flucytosine

nucleic acid

WuzU1dI%5U loading dose
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audnduvesneildsulugisune 50 me
(WU 0.125 Whvssuuneikugihdmsu
loading dose) §14 400 mg LAZAINAITIATIZIA
LNETAAUAENTVDIUTZVINTNUIIANNATIAUANAAS
Y84 rezafungin AzaSunglanlegULuunsindnen
three compartment model Safunssdaei
%uﬁummvﬁm%’usuaqm (linear pharmacokinetics)
waznsUanUaseenfinatln 9 JJuwuudn o uazad
(zero order drug input)’
Tuftheiiindeunuinlunssuadoavidonin-
AouAuRnuuugnadslésu rezafungin WU v in-
fusion AivWIAEN loading dose afufieaie 400 mg
LaTALFIEIUINET 200 mg dUaviay 1 ads audl
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d2uA1 AUC winAu 827 way 667 mcg.h/mL a@auan
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|Ql'd =
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98.6)"” Vd winiiu 67 &5 AIN13ANAALNAY 0.35 L/h
uazAARITInWAY 152 9alus rezafungin lailégn
Wasuanmiidu msvdnendniluajoonnagaansy
1ummaﬁmqﬁumwﬁi7ilﬁ%’u radioactive rezafungin
wugnlugeseSesay 74.3 (@lngegluzu un-
changed drug) waznuvenlulaanziovay 25.7
(dulnaoglusy inactive metabolites)’
ANNFYIAUAIANTVO rezafungin LLANAIS-
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gridsuanimsinusiu waglaile substrate woatoulssl
CYP %30 drug transporters wagldla inhibitor #38
inducer voaulysl CYP finuiily dnsudums-
AsensgminseniudinsAnuluenanadasaunnd
WU rezafungin Liifinase substrate dmsutoula
CYP %30 drug transporters oA caffeine (CYP-
1A2), digoxin (P-gp), efavirenz (CYP3A), metformin
(OCT, MATE), midazolam (CYP3A), pitavastatin
(OATP), repaglinide (CYP2C8), rosuvastatin (BCRP,
OATP) i@z tacrolimus (CYP3A, P-gp) 9V reza-
fungin ifinaseAndyaaumansvasendiliisiuiu
WU cyclosporine, ibrutinib, mycophenolate mo-
fetil waz venetoclax’®
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Ua90u oA amphotericin B deoxycholate, am-
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W1 endocarditis, myocarditis, osteomyelitis kag
meningitis g thefldsunssnudeendu-
dormmaaadeadiannnndi 48 Falus Tnegae
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Triazoles
Fluconazole 6-20 400-800 10 Fiv 16 27-34
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Abstract
Diabetes Mellitus is a metabolic disorder

that causes hyperglycemia. It is well-known that
the main cause of death in diabetics are cardio-
vascular and cerebrovascular disease. Maintai-
ning blood glucose levels within the target range
is beneficial in reducing incidence of cardiovas-
cular disease. In addition, types of glucose-lo-
wering medications have different effects on
cardiovascular disease. Recently, clinical trials
revealed that some classes of new glucose-lo—-
wering medications were able to reduce car-
diovascular events, including decreasing death
rate. These resulted from direct action on heart
or reducing other risk factors of cardiovascular
disease, such as body weight, blood pressure,
or blood lipids. Therefore, diabetic patients with
cardiovascular or cerebrovascular disease or
those in risk should take glucose-lowering medi-
cations that have evidence of reducing the inci-

dence of cardiovascular disease.
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UNI
15AU1YU (diabetes mellitus) Wulsaia—

wnLﬁ@mﬂmmmwiawmaaﬁmu%wgﬁu (insulin)

a

fa¥stunnsiugou dwaliinauinuniieatu
NSTUIUNSIUUNUBATN (metabolism) vemslu-
lowsn lusiy Wsiu Tusene SeiliAnnzid
seduthnaludongs Tnglsauimudadulsald
Ansefinutssfigalulsamalne  wazdulyman-
snguiianauguamauledfiugduynd  deya
NNnsENsrasIsuguilel wa. 2561 wuiniliae
Isarumnuluensa 14,035 au Aeuszw1ns 100,000
AU Wasldedin 21.87 aunaUszyIns 100,000 Al
e daYaNANIUSLIAUIMIUWILIYA (Intermna-
tional Diabetes Federation; IDF) mmmiajmmsqﬂ
gaslsaummululssrnsilaniilud e 2019
Uszrnsilandidulsauimnuiisiuiudssaia
463 &rueu Andudosar 9.3 aziududy 578 4
au Andiufesas 10.2 Wl a.d. 2030 waviiingudy
700 anueu Anlusesar 10.9 Tudl a.a. 20452

Tsavwwnuwualu 4 wia suavmueanisiin
137

1. Tsawuwnuaiindi 1 (type 1 diabetes melli-
tus; TIDM)

2. TsAuunmnuwiadl 2 (type 2 diabetes melli-
tus; T2DM)

3. TsAUIMUTIAERIATSH (gestational diabe-
tes mellitus; GDM)

4. Iimmmmﬁﬁmmaﬁﬁmw (specific types
of diabetes due to other causes)

Tsmuwmueiiedl 2 Wuslainuvesianlu
aulne Andulszanadosay 95 veaiUaeumiu
Favn Lﬁuwamﬂm'ﬁﬁmwﬁaﬁaéuﬁau (insulin
resistance)® @alsaummuminlilssumsguainu
figndeseraiinanizunsndeulunatsszuuues
s loun a1 1o wih Wla veeadon wagaues
Falsavasmideninlanazlsanaonidenauesdy
aauanveansideisluddielsaiumniu. N
Yoyani1sAny1ves Haffner SM uazaznuingae
wwuviad 2 Alilneilsavasnidonsilamneu
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naseEng 9 MuAUgiveInYU URvesENNAY
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TunssnunummmuusiliSudes met-
formin udusn iflesniivsednsnmlunisan
seiuthmaludenldd iangn rudestioedonis
Anszauthmaludend  liwdsuwanhmiing’
waztdusnumuiusniiveyaintisannisiie
nanidenlavmden (myocardial infarction) N1
pganlsavanaieniila (coronary death) lay
Msmenynaivn (all-cause mortality)® lelel

HasasyuuiilanayvaendenludUlsiuviuiled 2 vesenansyiu
ﬁﬂmaiw,ﬁaﬂﬂa;u GLP-1 Receptor Agonist ikag SGLT-2 Inhibitors

$u metformin Turuneivsnzasudusganss
fseduthmanzay (HbAL0) annniszduitmne
maduliondadl 2 lemuausziutnaluden
lndiAesrnundanniign’ uilivanensnuiuans
THiuinisauuszduimaludenlilndifes
ArundlugUiumnudussernaiuuvsedilse
Wlanazvasniientainidznelitinnadasor-
18111031 W N15An¥1ve4 Diabetes Control and
Complications Trial Research Group (DCCT) tU3gu-
Feuszninanguitruguszduihniasgiadue
(intensive therapy) (HbA1C Wewniniewag 6) fiu
naNTlFsUNSNYIRLMSEIY (standard thera-
oy) Tungugfthelsauvmueied 1 wudilungs
intensive therapy A1 HbA1C Lﬁa?:uqmmﬁﬁﬂm
og¥ovay 7 dalungu standard therapy
HbALC iloAuannisfnwiegfifesay 9 uasdinng
ANAIYBINITNANNEUNINTOUVBINABALRBATUINA
\&n (microvascular complication) Lo lsaveedu
Uszam (neuropathy) lsAaeUsza e (retinopa-
thy) uag 15ale (nephropathy) atlasgsiitiadfay
ynaadFlunga intensive therapy wagiilofinnaly
JPULYTINUD Naé’qﬂéné’hmagjLLﬂ’j'mﬁuﬁwmasLu

715799 1 Uszansanwlunisan HbA1C vasenansesuLnNaludenLsazyin>

YUAUBIITNEN
Insulin

Metformin
Sulfonylurea
Thiazolidinedione
DPP-4 inhibitor
SGLT-2 inhibitor

GLP-1 analog %39 GLP-1 receptor agonist

Uszansnmlunisan HbALC (Sowas)
1.5-3.5 #38 11AA7

1-2

1-2

0.5-1.4

0.8

0.8

1-1.5

DPP = dipeptidyl peptidase; GLP = glucagon-like peptide; SGLT-2 = sodium-glucose co-transporter-2
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wiaviavelsy (European Society of Cardiology; ESC)
IFoanuuimanssnelnifiinnsieuwdadlian
P Tnewuzthitlumsdensnileansesuimaly
LH0AAITHTANDILIATINAN 9 WU atherosclero-
tic cardiovascular disease (ASCVD) aelaneFe-
§4 (chronic kidney disease; CKD) wazn1gialady
Wiai3e3s (chronic heart failure; HF) Yo UTI’
Feluvnanuiazreituluiinguennulsamiy
fananuidssronisiinlsailanarvaendonduy
van 1ieangUasiuviuiinudesienisiin
viaemLABALAIRUAUgINIIUTEIIN Tl BeviilviiAn
Tsaviaenideniiilauaslsavasnidenanes Lilogae
wwudanmendudemlaneasiienuguiss
ahlidulsavny fnsAnwiRedueio-
vnurllaldlawn e1ngu dipeptidyl-peptidase-4
inhibitor (DPP-4i), sodium-glucose co-transpor—
ter-2 inhibitor (SGLT-2i) wag g¢lucagon-like pep-
tide-1 receptor agonist (GLP-1RA) WioUsudiung
esgmenIsialiailalaziaondonlnense [en
11 cardiovascular outcome trial (CVOT) Inendu
MsfnwInuUguitingualuguTanadwivesnis
Anwniliedoyafiiunaiunsnade  Tnedoyanin
n1sAnwdanavilntulagduiivanguatuayu
navesguIvLiidinelsailanas naonideniiy

SUMT ANATN

HasasyuuiilanayvaendenludUlsiuviuiled 2 vesenansyiu
ﬂﬂmaiw,ﬁaﬂﬂa;u GLP-1 Receptor Agonist ikag SGLT-2 Inhibitors

1nTuethedney? Tng 3 msAnwmdnves DPP-4
laun n1sAnw EXAMINE w99 alogliptin S9u54n1s
Ainw1 SAVOR-TIMI 53 994 saxagliptin tag TECOS
W94 sitagliptin wuinn1sldeldaunsagivansdns
M3deTinsauiennvsiiudasnisusulsmenuia
nanziiladumanlu saxacliptin® Tuvaisii em—
paglifiozin Jaidungu SGLT-2i 52udle liraglutide
uaz semaglutide dufungy GLP-1RA duiivdngu
NANYITALAUINAINITAAIRIINISIARLIARL LY
LazMaDALDATINAIERTINSIALTIN LA 2

Fafuannnisinedrsdurilfendnvaun-
vusulv laun SGLT-2i ua GLP-1RA fiusgleviise
Asanaudsdlunisiialsaiale (major adverse
cardiac event; MACE) 3aUsznausnesnsnisdedin
nlsamnlalayrasaiden (cardiovascular death;
CV death) ndruilaslavindenuuuliifuniin
(nonfatal myocardial infarction) isalsavasniden
auouuulufawn®ia (nonfatal stroke) wazlsale
Feunnumulegldutiunanisanseiuinna
Tuden Fathlugnmsasundasmesuumnanvug-
Uansinwlsauimuludagiu®

WIS URvesENANLIALUINIIUTBY
ansgouisni Tul a.a. 2023 Inisuugtildeinsgs
GLP-1RA ¥3e SGLT-2i lufiduummudiflsasam
Tngasaliiduefusndesiuiuedduy wagll
Foernilafiaseeiu HbALC Aauduen fsoluil

1. fndulsnmlanaznasnidon(ASCVD)uaE
fifnnudesge Iiun o1gdausd 55 U $awduiing
AUVDIVADALADALAY carotid coronary Wisevaan—
WWondiulansuinniniesay 50 wiemlaiesansdne
10 Widenldengu SGLT-2i vise GLP-1RA

2. giangiladuvar Thdenldeings
SGLT-2i

3. fiilselncEess

3.1 frgamfun1ziilusiuneayiiuly

Jaanay (albuminuria) faust 200 me/e Thdenlden
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naw SGLT-2i usdnlalannsoldennguild Wdennda
GLP-1RA

3.2 aldilushuneayiivludaanie ua
GFR <60 mL/min/1.73m” viidenldengu SGLT-2i
%38 GLP-1RA’

El'mfjll glucagon-like peptide-1 receptor ago-
nist (GLP-1RA)

Buasiiu (incretin) Wusesluuiiadstuan
anldén uwusesnidu 2 vda leun glucagon-like
peptide-1 (GLP-1) wag glucose-dependent insuli-
notropic peptide (GIP) lngdaumnansvaigosiuu 2
¥indl Ao GLP-1 annsnannisvdsngaineuld ui
GIP lilanansoanld Weshesnends GLP-1 2efiand
ﬂszéjuﬂ'ﬁmé"a%wgauuazﬁu5&mm§mgmmau
ndugeu Tunmeidthmaludengs GLP-1 dad
qwéiumsé’uE?mﬁﬂuéffmaqmmwmwmﬁ (gastric
emptying) wazilnnslnenseiiauesdiulelusianda
ylssudssmuemsldanauassFnduitu dwma
Tbwidndianas e GLP-1 fidna3sdindu gndes
aanglalaetoulyyl dipeptidyl peptidase-a (DPP-4)
pgn5In3y Sedimsamnefifgvdmiloutu hu-
man GLP-1 usihignitanslnstoulssl DPP-4 Ty
vieenfiliguautisuds ppr-a vhlsseduthanaly
denanas wadn1sAnwintunuysslevunieile
uazviaealdenveseIngy DPP-ai luvairflelungy
GLP-1RA Twafisuiilauasviaonaiden dan1swaun
g1ngu GLP-1RA LAnanmsdsuutadluianavie
Wnansuegnadnluly human GLP-1 vinlviliign
anglateulysd DPP-4 lawnen liraglutide, dula-
slutide uaz semaglutide Mogfluguuvuedatily
Al warludaqdudl semaglutide Tuguuuuen
Sudszvnu Tnedsydvsamlunisansyiuimaves
enauiiieings uazdallnnautflunisanimiing

voagUaele™

=

HaluisUszasAnnulavegvesengull Ao
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AURAAUARYDITTUUNINAUDINT laun Todse
aauld endou Tngaznuluti 2 - 4 SUnviusnues
M3t msiiinvnaenegat q wugihliiae
snfuUszmuensidlusiugs  waznisuuseu
awnsitagiies q awnsatieananisldficszasdi
wifnduld wagvandeamsldonduiludiiivse 1
NAAARUBIUSALEU NINTBINTAUDBUSNLEULAR
Pulmegnennguil eangu GLP-1RA fidunzifenly
Usalngdlngjazeglusduuuenda laun lira-
glutide, dulaglutide, semaglutide, lixisenatide
(Liffewdlen Sannefinaudu insulin glargine) wax
semaglutide JUwuveTUUTENIU

NANISTANEINIARLN

Mndeyalunsd 3 p1iinsAnuiuaniug
anaudssielsaiilanazvasnidenagetniau
e liraglutide 91NN15ANWIYBI Marso wagAy To71
liraglutide effect and action in diabetes: evalua-
tion of cardiovascular outcome results (LEADER)
INNSAN®ILUU RCT (randomized controlled trial)
TnedmdoniUaelsaumniuriai 2 Aflsala
uazviaendonviolianandeegeilé3u liraglutide
Wisuiisuiugvaen Inedanaansidunisiiinme-
msalliifisUszasamnaiilanazvaendeniiddy 3
Us2n19 Ao nsdedinnglsalalazvaoniaon
néierlameilltuntin lsanaendonduesi
L1l auntin (3-point major adverse cardiovascular
events; 3P-MACE) laguan1sAnemuin liraglutide
Wananelsalanazvasaidantiosningivasn
Dty dAYN1seA

Semaglutide 31AA13ANYIVDY Steven P Laz
Ay o7 semaglutide and cardiovascular out-
comes in patients with type 2 diabetes (SUS-
TAIN-6) ¥imsfnwluginelsarumnuviiad 2 il
lsamilalazvaonidon 95U semaglutide TANaaNS
U 3P-MACE WwulReniunis@nwn LEADER Wanns
Anwinuiwasielsailauaznasaidoniinlungud
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19 semaglutide Hounitgmasnogsiltiod Ay
adf Tnedunandnunanisavaendendueillis
wAzIn'

Dulaglutide 97nN15ANYIUBY Hertzel C Loy
A daIn dulaglutide and cardiovascular out-
comes in type 2 diabetes: a double-blind, ran-
domised placebo-controlled trial (REWIND) %1
msfnwlugthelsaummmsind 2 uazldiu du-
laglutide  #iflsailauasvaendenniofininudes
a9 JaNaTImves 3P-MACE wudnguills dulaglu-
tide AnsNIemasnegalivddyneeda Tne
Junaurnlsanaendenauesdilifwniinanas
pUNLTYdAYNIIEDA winsiandsdetilane
Aliifoundin nadeTinanynaunn nsdedin
Pnihlauazasalden LaznN1TUBULTINGIUIAAN
nmgmladumailiaisainemasn’’

Lixisenatide 2MnA1SAN®IUDY Marc A ey
Ay Fo71 lixisenatide in patients with type 2
diabetes and acute coronary syndrome (ELIXA)
AnwlugaefiiiuszSinngilanadendoundy
(acute coronary syndrome) wlaiAu 180 Su 7ilé
$U lixisenatide WsuisuAvE a0n way InNadNS
JumsifawmgnisallafisUszasdniaiilauasvaen
Feafiddey 4 Usznis fe madeTindelsaiile
wazvaenidon ndnudorlamedilidfudiin Tsa
vaendenaueefilifuntin way nmsueulsimen-
wvaane1nsiiunttenliiaad (unstable angina
requiring hospitalization) (4-point major adverse
cardiovascular events; 4P-MACE) lanaansin li-
xisenatide lalfiaeluninevaen ednszsinawen
wuinlsaraenidonauesiilitunidnanasedied
Toddmeetn uwinsiandudotlameilaas
wiTIn Msidediinanynanvg nMsidedinainila
LAYMADALADA LAYNITUBULTINGIVIAINNIEHIA
Fumalilsnennevaen tufe ldiinusslewinig
mlalaznasniaon’
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Exenatide extended release fnan1s@nw
910N rationale and design of the exenatide study of
cardiovascular event lowering trial (EXSCEL) 1ng
Holman wagmuy ladnwnanemilanasrasnidon
984 exenatide extended release WUSyuLBURUYN
waen Tnedadenluszansaualngunniediae
Junarldldulsamlavazvasniden wan1sdne
WU exenatide extended release lulanaeningn
waenluSewarelsalanazvasnden diunaves
nsiianatewlonediliiundin Tsavasn-
Gonauasiilifunddn nsusulsmenuiaainaniy
wiladumanlusnsanevasn®

drumsfnyves semaglutide luguiuuen
Sudsgmunuinliansnsinisiin MACE agnsiite-
dAYN19edA 91NN1SANEIVBY Mansoor H Liagauy
991 oral semaglutide and cardiovascular out-
comes in patients with type 2 diabetes (PIO-
NEER-6) #vhnnsinulugihelsaumnusiief 2
fiflmnandsssiolsailanazvasadongaiilaiuen
semaglutide luguiuueniuusenu wWisuiiiguiv
gvaan”

Feduelundu GLP-1RA @nansnan MACE &
pgslitodAn1eana laun liraglutide, dulaglu-
tide, semaglutide tnefisneaziBenuanafanisn 3
wazlutlagtiuenngu GLP-1RA Sslsifidoyafiluuss-
Towddadennyiiladumainaslsaladon oS
AU

81ngu sodium-glucose cotransporter-2 inhibi-
tor (SGLT-2 inhibitor, SGLT-2i)
gfloangritudiniaganduvesnglaadivio
mdu proximal tubule dwaliiinistutimasen
sunluilaanzuazilfszduiaaludenanas Tu
anmedumeuninglaaiingessii glomerulus vo9
n %gﬂ@ﬂﬂﬁuﬁ proximal tubule FfistdadAay
i diganglaauazlmidsandy e sodium glu-
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715799 3 Cardiovascular outcome trial a4 GLP-1RA*

n13Ane LEADER
gIUAZNAUAIUAL (811ABN)
MACE, HR (CI)

CV death, HR (Cl)

liraglutide
0.87 (0.78-0.97)
0.78 (0.66-0.93)
0.86 (0.73-1.00)
0.86 (0.71-1.06)

Non-fatal MI, HR (Cl)
Non-fatal stroke, HR (Cl)
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REWIND
dulaglutide
0.88 (0.79-0.99)
0.91 (0.78-1.06)
0.96 (0.79-1.15)
0.76 (0.62-0.94)

SUSTAIN-6
semaglutide
0.74 (0.58-0.95)
0.98 (0.65-1.48)
0.74 (0.51-1.08)
0.61 (0.38-0.99)

Cl = confidence interval; CV = cardiovascular; GLP-1 RA = glucagon-like peptide-1 receptor agonist;

HR = hazard ratio; MACE= major adverse cardiovascular events; Ml = myocardial infarction)

cose cotransporter (SGLT) 2 ¥ila lawn SGLT-1 way
SGLT-2 Taedl SGLT-2 azegluvievalnsdiusiu (pro-
ximal convoluted tubule) ﬁ?%ﬁ’lﬁ@mﬂﬁuﬂizmm
Jouay 90 way WI1UNS SGLT-1 Sesaz 10 %qagﬁ
#1809 proximal tubule M;:Iﬁﬁ]mmmm%
fisuan SGLT-2 iusnTy lvin1sganaunglasa
mﬁﬂsﬁmmzﬁizﬁuﬁﬁma‘lmﬁamqﬂ mnannsaduis
N3LUIUNIIYANTUNGLAGKIUNIG SGLT-2 e v
anunsansziuimaludenld Tehlugnisiam
enfidudasihdstnd Gondieingu SGLT-21"
nadhaAssTinuUesvaselungull léun da-
amzUosuaziusinanfiaty sinulud 1 - 3 e
LSNYRIMSSNY eaLiiuALEsIsanTITYIA
amzdndefiofviawasmaiuilaanny dimin
Franas anusuladios nnzdendunsaflauain
WUIIU (diabetic ketoacidosis; DKA) Faduerns
laiflauszasduasennguilinulddosusdinuguuss
BIANITDIMNIHATEIENTTOENT (U.S. FDA) 39
I¥eonUszmaieulisiinse T Tngenaiin DKA Ty
Ioudfsrduinnaludenligs uaztagiiu US. FDA
ey Society for Perioperative Assessment and
Quality Improvement (SPAQI) kugtlvivigneLul-
vuNg SGLT-2i agetfen 3 Furiounsiidin 1lea-

MNAsseN5LAn DKA? 81ngy SGLT-2i Aiflulse-
welne loun dapaglifiozin, empaglifiozin, cana-
gliflozin

NANISANEINIAREN

mn%gaiumm@ﬁ 4 §insAnwr CVOT 989
gIndN SGLT-2i $1uam 4 msfnwfiSeuiisuna
yoseitliiugvaen Tneinnadndidunisifoume-
msafldfialszasdmeanilanaznaendoniiddy 3
U323 (3P-MACE) Tnenwuan empagliflozin 270015
fnwwes Bernard Z wazanzdiodn empaglifiozin
cardiovascular outcomes, and mortality in type 2
diabetes (EMPA-REG OUTCOME) 1Uunsaneuy
RCT ﬁﬂmiﬁﬂwﬂurggﬂwimmeﬂwuﬁmﬁ 2 fiAn
lsamlauazviaonideniaitazlasuen empagliflo-
zin wan1sAnwIMUIdNsdeTInnilalaziaen
Fon NTURUlTINEIUIAINAIEIIlAAIMAY T
fensidedinanynauvniianasegnaiidodidnmis
#aR uenanidmuindaduidssing 5 vaslsanala
Lazvaendenitu navldsu empasliflozin teun
HPALC Ymiing seuten eusuladin uaz szu
HDL"

Canagliflozin 91nN15AN®1Y09 Bruce N Lag

AMZT9I1 canaglifiozin and cardiovascular and
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renal events in type 2 diabetes (CANVAS Program)
Ievhmsanwlugiremnuviiadl 2 Aulsamle
uazviaealdenvodnundsags (high ASCVD risk)
warléi¥u canaliflozin WU WaTINUEY 3P-MACE 61
N maenegalitdd i wasiledinsen
isAunudn canaglifiozin anansaansns el
nerUIaINAIzIlasal lasgedidudAgy N9
afn Tuvazfimsidedinanynaumg  nsdedie
nnlsaslauasnaendon nditlewilanedlits
uATAn uazlsevaenidenauesiilifauitinlungud

o w

165U canagliflozin sninemaenegnslififaddry
NEnn”

M3ANYIVEY Stephen D wazAnzded da
pagliflozin and cardiovascular outcomes in type
2 diabetes (DECLARE TIMI-58) yinsfinwlugtae
wivuediedt 2 iulseilanasvaendenviod
mnm?%smqmazlé’%’u dapasgliflozin wudmejuﬁléf
dapagliflozin @131908ANARNTTINVOINITLADTIN
Mnlsamlauazraonldenuazni1susulsangiuia
nnamziladuvanlnegniidedfynieana wil
nadns 3P-MACE lanaidwiiieclisoaninenvasn
(non-inferiority) wiiileiAszriuenTIeazL AU
ﬂej:uﬁiéf dapagliflozin 8AN15UBULTINIVIAAIN
azmladumanlaunegslidsdAgynisana Tu
yuzfinadunisidedinnnlseiilouaznasniion
wazlsanaenidonayusafilifunddaliseaine
yaon dumadeinanynawmuazndunieils

o w

aefilifaundinmninevasnegeldiTeddey
NGOG

du ertugliflozin 971nA13ANYIVBY Christo-
pher P LlagAny o1 cardiovascular outcomes
with ertugliflozin in type 2 diabetes (VERTIS-CV)
vhnsanwilugUrsiumnueied 2 Aillsasiila
LaynasAlaenINAIYVAALARaALAILdLay]ASU
ertugliflozin mamﬁﬁﬂmwudwmjuﬁlé’ ertugliflozin

Lilaregluninguevaen wazlilinativan MACE
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DYNLTYFAYNIIEDA-

Fehuanmsdine CVOT
Y8IwINGY SGLT-2i 911U 4 A5ANYT WuIINg
Anwue9 empaglifiozin wag canagliflozin an
MACE lopgsiitfuddgynivata dau dapagliflozin
uay ertugliflozin liandnsinisiin MACE eoened
Fodrfynsadirawanddunisd 4 Sadufiunly
LLuWI’Nmﬁ’%Jﬂw’lLU’]M?’]UIUL’J‘UUQ“C@(%&LLG]lﬁli’N?J A.A.
2019 Igiduumuditiuseia ASCVD wugiiili
81ng3 SGLT-2i nudausin®

91NN5ANY1 CVOT v8d SGLT-2i wuineng
diluselenflunsandasnsiianziiladuman
ognsniuuadldnalndiAestuiongy Sedinisfinu
Tnhiawiglunduiiiduse tamladumarsiavia
reduced (HFrEF) wag preserved (HFpEF) ejection
fraction (EF) lneguanisfinyilusu heart failure
outcome Lunan 91nn1sANBIVBS John J wazAny
011 dapaslifiozin in patients with heart failure
and reduced ejection fraction (DAPA-HF) %1115
Anwilugtheidunasliduumnuiil heart fai-
lure wila reduced EF WU’i’lﬂEjiJﬁléf’%’U dapasgliflozin
sslovianmsldend wwmansufsinissnwm
wwuAeEufimsuuzhligi heart failure vin
reduced EF 14 dapagliflozin $nwnsaumiy laglal
Fosnilifesziuing?  wdwniuiimsfinuves
gy SGLT-2i Aldwalulumadeontu duandy
7157197 5 ananiin1sAnwves Stefan D wazAmy To
11 empagliflozin in heart failure with a preserved
gjection fraction (EMPOROR-Preserved) wWan1s
Anwinuinlselesilunisandninisiinniiziala
é’umaﬂmaﬁ'uﬁiéf empagliflozin lanadusl EF &3
oglusziuund sielugfiduuaglsiduumm dady
Foudufunvesnsuusilildenguillug fu-
wiiinneiledumaniaia reduced uay pre-
served EF saflagiilsiiduummiusae® Taenaln
189 SGLT-2i fidamaansnsnisiiannieiiladuman
warlsavilauagnaenidon AraNNTUABLLYAT
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774 hemodynamic vilddUaaniziiiudu (osmotic  Tulaanaz (natriuresis) an preload wag afterload

23-26

diuresis) wazwiun1sTUpanvadeulanan (NaY)  Tuiila

Gl’li’]\‘iﬁl 4 Cardiovascular outcome trial U89 SGLT-2i

=
N13ANEN

gILaYNaNAIUAN (81
naon)

MACE, HR (Cl)

CV death, HR (Cl)
MI, HR (Cl)

Stroke, HR (Cl)
Hospitalized heart
failure, HR (CI)
Major adverse renal
event, HR (Cl)

EMPA-REG

outcome

empagliflozin

0.86 (0.74-0.99)
0.62 (0.49-0.77)
0.87 (0.70-1.09)
1.24 (0.92-1.67)
0.65 (0.50-0.85)

0.54 (0.40-0.75)

23-26

CANVAS

canagliflozin

0.86 (0.75-0.97)
0.87 (0.72-1.06)
0.85 (0.69-1.05)
0.90 (0.71-1.15)
0.67 (0.52-0.87)

0.60 (0.47-0.77)

DECLARE-TIMI-58

dapagliflozin

0.93 (0.84-1.03)
0.98 (0.82-1.17)
0.89 (0.77-1.01)
1.01 (0.84-1.21)
0.73 (0.60-0.88)

0.53 (0.43-0.66)

VERTIS CV

ertugliflozin

0.97 (0.85-1.11)
0.92(0.77-1.11)
1.00 (0.86-1.27)
1.00 (0.76-1.32)
0.70 (0.54-0.90)

0.81 (0.63-1.04)

Cl = confidence interval; CV = cardiovascular; HR = hazard ratio; MACE= major adverse cardiovascular events;

MI = myocardial infarction; SGLT-2i = sodium-glucose cotransporter-2 inhibitor

miwﬁ 5 Heart failure outcome trial 989 SGLT-2i

=
NT13ANYN

BUANGENAIUAN (8-
waen)

CV death-hospitalized
heart failure, HR (Cl)
Hospitalized heart
failure, HR (Cl)

Major adverse renal
event, HR (Cl)

DAPA-HF

dapagliflozin

0.74
(0.65-0.85)
0.70
(0.59-0.83)
0.71
(0.44-1.16)

26-30

Cl = confidence interval; CV = cardiovascular; HR = hazard ratio; N/A = not available;

SGLT-2i = sodium-glucose cotransporter-2 inhibitor

240
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EMPOROR- SOLOIST EMPOROR-  VERTIS CV
Reduced Preserved
empagliflo- sotagliflozin  empagliflo- ertugliflozin
zin zin
0.75 0.67 0.79 0.83
(0.65-0.86)  (0.52-0.85)  (0.69-0.90)  (0.72-0.96)
0.69 0.64 0.71 0.70
(0.59-0.81)  (0.49-0.83)  (0.60-0.83)  (0.56-0.87)
0.50 N/A 0.95 N/A
(0.32-0.77) (0.73-1.24)
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Wlakazraenionrion i laumal lngengy
GLP-1RA lgiin liraglutide, dulaglutide tag sema-
slutide TmsAnufiuanmaanaudessolsaiile
LazviaemLdenoeaTnL dauengy SGLT-2i fian
arudeselsaiilaazrasndendie empagliflo-
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biguanides, amylin analogues, sodium glucose
co-transporter subtype 2 (SGLT2) inhibitors, glu-
cagon-like peptide-1 (GLP-1) receptor agonists
Uag dual glucose-dependent insulinotropic po-
lypeptides/glucagon-like peptide-1 (GIP/GLP-1)
receptor agonists fuUszansnmvialunIsansesu
hemoglobin Alc (HbAIC) uasamimings Faui
nsidenldendmsugiaelsnduidlsaimay
Ussinnil 2 Saudae Subudesitorsandienguii
Tuarrimindmsels uazaasudnidesenguii
wavh i mingauiy enanseduimaiilasunis
SUTONDINDIANITOMITHASY WAITNIFOIUTNT (U.S.
FDA) smsudavdddmsanimin laun liraglutide,
semaglutide Uag tirzepatide a1msuyseinelne
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Abstract
Obesity is a noncommunicable disease

(NCD) and an important cause of many diseases
and complications such as coronary heart di-
sease, type 2 diabetes mellitus, and chronic
kidney disease. Obesity and its complications
are public health problems at both national
and global levels, resulting in reduced quali-
ty of life, increased morbidity, and premature
mortality. One of the significant complications
is type 2 diabetes mellitus, which is on the rise
worldwide. Several studies have shown that
some g¢lucose-lowering medications, including
biguanides, amylin analogues, sodium glucose
co-transporter subtype 2 (SGLT2) inhibitors, glu-
cagon-like peptide-1 (GLP-1) receptor agonists,
and dual glucose-dependent insulinotropic po-
lypeptides/elucagon-like peptide-1 (GIP/GLP-1)
receptor agonists, can improve HbA1C levels and
decrease body weight. Therefore, when selecting
¢glucose-lowering medications for patients with
obesity and type 2 diabetes mellitus, it is crucial
to consider whether the medications affect

body weight and to avoid those associated with
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weight gain. Liraglutide, semaglutide, and tirze-
patide have been approved by the U.S. FDA
for the treatment of obesity and diabetes. The
Thai FDA has approved two drugs for obesity
and diabetes: liraglutide, which contains a 6
meg/mL solution for injection in a pre-filled pen,
and semaglutide Flextouch® with five strengths
(0.25, 0.5, 1, 1.7, and 2.4 mg/dose). The treat-
ment’s effectiveness is evaluated by conside-
ring weight loss. If weight loss is greater than
or equal to 5% after 3 months of treatment,
the medication should be continued. However,
if weight loss is less than 5% after 3 months of
treatment, discontinuation of the medication is
recommended, and alternative medications or

other treatments should be considered.
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glucose-lowering medications; weight loss
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DPP-4 = dipeptidyl peptidase 4

GIP/GLP-1 = glucose-dependent insulinotropic polypeptides/slucagon-like peptide-1

SGLT2 = sodium glucose co-transporter subtype 2
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Abstract
Ritlecitinib is the first selective Janus

kinase 3 (JAK3) and Tyrosine kinase expressed
in hepatocellular carcinoma (TEC) inhibitor to
be approved by the United States Food and
Drug Administration on June 23, 2023, for the
treatment of alopecia areata. The drug works
by inhibiting JAK3 and the TEC kinase family
through the irreversible blockade of the ade-
nosine triphosphate (ATP) binding site. This
inhibition results in the suppression of signaling
through gamma-chain receptors for cytokines
IL-15 and IL-21, as well as the prevention of the
destruction of CD8+ T cells and natural killer
cells, all of which contribute to alopecia areata.
An advantage of ritlecitinib, compared to other
JAK inhibitors, is that it does not exhibit clini-
cal effects associated with JAK1/JAKZ inhibition,
including pharmacodynamic effects such as
increased cholesterol levels and elevated liver

enzymes, as well as a reduced incidence of
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thrombocytopenia and anemia. However, there
is limited research on the long-term safety of rit-
lecitinib, therefore, additional long-term studies

are necessary.
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