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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.
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]

MIGEK
Tum5797 1
dnfuameilidntauasnnizdudongasiu
Hunnzunsndeuiinulfiesannisnszsuly
NSIANIUATNI8TIZU I8’
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 iNeIUIsusUUIEANS A NLAZAIY
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Uananevas follitropin delta individualized fixed
dose regimen ey conventional follitropin alfa
dosing 1u;§m’1jqﬁﬁf1 IVF ;ELsﬁwﬁaum'iﬁﬂmﬁwm
1,326 518 918 18-40 U wiseaniu 2 ngu fie nqu
#il#5u follitropin delta vunendiliusuniy serum
AMH uaziimiings Tae AMH<15 pmolL 1% 12
mcg/day, AMH>15 pmol/L 1% 0.10-0.19 mcg/
kg/day vwmegeaalaiiiy 12 mcg/day LLaSﬂﬁjlﬁ‘i
1a5u follitropin alfa aunen 150 1U/day @150
Ysurueenlagegalaliiy 450 1U/day Wadwsnis
AnwudnfAe AMUUA non-inferiority margin A1
8.0% WUMSMIINSHIATIA (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%] @1udn3INISHF7 (ongoing implantation
rate) WU 35.29% U 35.8% Ternaiiu -0.6% [95%Cl:
-6.1% D9 4.8%] MIUAINU WNEANSN1IANBITOIAD
Snsnsiinvemsndifidin (live birth rate) wuly
ﬂfjmméﬁu follitropin delta 29.8% ﬂduﬁ15§u 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

Thai Journal of Hospital Pharmacy
Vol 34 No 2 May - Aug 2024:201-217

ﬁaammqmﬁié’%’u follitropin alfa g1siitiadAay
MeEdiR 70 5.6% U 8.0% (p-value=0.037) T3k
lunguiliin OHSS szfuU unansuazguLssinly
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 ajuladn nslienguuuy individualized
dosing vilnlaussansnmlndimesiunisiiewuu
supuuazteliinenslidfssyaannisiden
weaslumsnseAunMsasyessaliunniauly

2. ms@nwn STORK™ 1Wun1sAnwn rando-
mized, multicenter, assessor-blinded, noninfe-
riority trial WielUSeuisuUsEanS A muaza
Uananewes follitropin delta individualized fixed
dose regimen Lay conventional follitropin beta
dosing Tugmdjsymdiuivih IVF vie ICSI fidgam
nsfnw 347 sonvseanidu 2 nau nquitldy
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 Tuns@nwinisadiin’

SEUUVR9RIT2LUII9NY

AMURAUNRININTNLIY
ANURAUNANIVDITEUUUTEE N UInfsue
ANMURAUNRYDITLUUNLAUDINNT AAULA

v

ANURAUNAYDITEAUIUS
WAz

ANURAUNAMlULAEUSUAnYN DOUNAEY
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ALTIUTBILNNY  NaaWsNsAnwIraNAesIuIUly
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%Cl: -2.3 §i1 -0.1] aufn1sainsiAnnzsly
gnnszusnniuly (OHSS) Tunguilldsu follitro-
oin delta s follitropin beta agnafifaddy
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 waagUresnsAnwiiae nsls follitropin
delta Uy individualized dosing ’Lu@’w@wnfﬂﬁu
Laidmendnnislvi follitropin beta luguuuu conven-
tional dosing fiedualuiiAulsiannisnszdumiea-
aralusely Tunslveiuy individualized dosing
funandliifiuitannsnangfinisaives 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 Avguelvdnlvailuriiu
nwiEld Feauna Tty 1,009 s fivh IVE/ICS]
adausn dnnduatueny <35 U 35-37 T 38-60 U utiq
fuhweeniu 2 ngu naudlé3u 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
TuUsNTWAUASUSUVUIN I UANULTLYDILNNG
1n8f1uA non-inferiority margin WinAU -10.0%
NaENEISANYMENAeSRIINIRIATSS FeERsIns

#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%] sasmsiiavesmsndididinlungy foll-
tropin delta Ao 31.3% wazlungu follitropin alfa
A9 24.7% [95%Cl: 0.9% 014 11.9%)] (p-value=0.023)
gufinsalves OHSS Tuszey early wulungudilsl
$u follitropin delta sinn follitropin beta s
Nd1ANNana Ao 5.0% uaz 9.6% MIUEIGU
(p-value=0.004) namsfnwaguladntunszuiunis
nszAusely N3l follitropin delta wuv individua-
lized dosing liinadwssodnsnsnanssailiifesni
ns5l follitropin alfa WUy conventional dosing
wildinadnsininsednsnnisiinveanisniifidia
(live birth rate) wazanaufn1saliin 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 Uszwna Wadwswuing
SasnsaanssAnauazinny OHSS i u cycle
WINYaIN1SNTEAY lngunmdldvunginiuaiugi
94.5% Srunuliiiuld 10.147.03 Tu Shsimsde
a33lu cycle wsn 27.0% Fednsn1sRensssun-
WulndiAeatunisine phase 3 ik

2. msAnwdaunds 1 follitropin delta M
WWINNVEY ESHRE wag ASRM' fil1saunms@nun
919 21-42 U 157 518 #l#3U follitropin delta
§WSU U1 daust unsan A.A. 2017 de Shiey A,
2020 MnavInedowioils iudeyanisnazsu
duvan Msnsgiusnzay wiensnseduTinaLAy
1U Afvuelilaiiu 2 WeadlAa msdnwdnngug-
themy AFC, AMH uazionings msanenldaunn
gEudusnaty gvdedithmiing < 80 Alansy 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
AumMBUIAeT 4.0-6.0 mcg/day NanISANYINUIN
annsanseiuldldmingausevay 49 nseduliau-
wianFegaz 5.6 wagnseaultunniiuly Seuas 45.4
HANSANINUT follitropin delta aunsaldnsedu
Selumuuuamansinuiudagdula

Fousliuazvurneniiuugiin’

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

geldfinisAnwinnepdatinues follitropin delta
11 GnRH agonist protocol

nsaldenmsegaelinisquaveunmdd
fuszaunmsalmssnwnneiynsen lagauingd
91 follitropin delta fuumpE1T N IZAZINTE
InflusgansnmuazUasnieainnszuiun1snsemu
$ila Tneflgeuszasdiiielilddnnulyiidesnisuas
UasAun1siinn1g OHSS wuaen follitropin delta
fmhedululasniu vunnefiuugiliannsaily
U gonadotropin wfindulé

dusunmstrnissnwnlu cycle usn Tivuinen
sofunuuanzzaluggausiarenual 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 amagsaiuin 12 lulasniulagly
Fuifuthming am3fiten AMH > 15 pmol/L auin
g TuazanasiAuuduves AMH fWuty fus
0.19 &3 0.10 mcg/ke Fawandhunis1si 3 wIAE
asUsUlfasse 0.33 mce dadurodluainaves
Uinmdmsula vuinengeganeiudmsu 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

4

taviuly’

Fovialdaised

- sldludiuiianseenguivdearsuszneu
B 9

- suldlugifidesenillelnmanifaviosion
[EENER

- valdlugifisslslnndoguiflniiiosann
Mg PCOS

- vuldlugAfidonsendinssuagnlaglsl
NIIVAWNG)

- viuillugdunei5esaly uagn W

ALARULariaAITIE e

Follitropin delta Ju gonadotropin Fioilox
AnomslifisUssasdiidntiosaudaquussldl s

Tdurmisegnielanisguavesnndfide1ugised

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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AedynTEINwaTaINNTaLN luInN15eIN sl Ne-
UsrasdiiAntuld  uwnnduasynansnienIsunmg
ATHNITRARINNTSIT0E1ITEN ARRIUUTE-
ansamuazaruvasnssainnisld  follitropin
delta NIMUANDIBITIDI9A1EITN190aRT1-
Y119E1AYINTOIINAUNITINTZAU estradiol Tu
50 2w follitropin delta it muatusgress g
wgandioliuseansanuazanulasnSesonis
novaussuedilivizay neudunslven gand
asserifinneilynseinasliunisuseidiuany
wngaukas U miunsiensss amzeeslay
Insodn anelusuanduluidengs munnizeie-
Na1ATIiNISSNYIRE N zaN’

dusunisunuuine follitropin delta lu
uugihlildna AMH aneemageuUTinaf e T5au o
UDNINLDAINTD ELECSYS AMH plus immunoassay
984 Roche Lilpsndalaifinsiisuanassiu dwiu
dilesumsnseduliinisaiguosleadifaazvinly
$eldfvunlugTunaziinnudosdonisiinane
OHSS mslguunen follitropin delta muALUEIN
wazfinnued1elnalnvzdisangdinisainisiin
wisn1salianaale’

nslendorvesinalfiAnnissensssiusa
s iheiunsuiannandesieuiiogFalden'®

sunaunsldunndaendenld follitropin
delta il

Follitropin delta \uunmanensould ai-
insavduitelilduunnendaus 0.33 8 20 meg Tag
annsausumaeduldaiiay 0.33 meg ievu
Usurineenazladudssadn

1. aelle asraeulnn@aensedld 9
oilauarlifloyniaudou valdvinnidnemien
ifoumavudounieniiidnuazgy  nsaaeu
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Follitropin delta: EJﬂ‘uﬂ?j:u recombinant human follicle
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Follitropin Delta: A Recombinant Human Follicle Stimulating
Hormone for Women Undergoing Assisted Reproductive Technologies

Tnseds naliudy eananddudnenlufianiuds
w1 iethduesnainuinm Aadudne anth
Tlarhasoutinm

MUY’

rounslt: iivlugidufigamad 2 °C fa 8 °C
Wuuds

wdinsdaldndousn: iulduuie 28 Su 4
9aunQNl 2 °C §9 25 °C
anUse

n1snsedurleadifalusalvlunnieiiynsenn
Junszuaunsiifienuddy dwasesuaulafiviu
1¢f nsnseduiinnniiuluazsilsigfiaedanudesse
nMaiinn1g OHSS dwmsu follitropin delta (Ju
rhFSH iumnena91ndadu 9 ms1erdna1n human
cell line HAnuadeadsivaosluuvesuyudun-
n71 9nnsAnwlu phase 3 wuansle follitro-
pin delta WUy fixed dose individualized LW3au
WisuiunsALuU conventional dose (follitropin
alfa uag beta) FunmdanunsaUsurune ity
Ioanupnuiuwnmdlagldifurwnengan  nanis
Anwamuanusgansninves follitropin delta linoy
n31 follitropin alfa wag follitropin beta ANy
guAn1saliinn1IE OHSS HoanitegeiltudAgyni
ann > Ysuendanslieasme fixed dose aglving
Fesrnuvaenduiniinisiiuuvaiunsauduaun
el Tenstien AMH saufuihming wrdmun
yu1Ae follitropin delta tu fidayanisinuin
AMH ushvinnedidlunmsiuenisnevausses
$9l0”* Tnguansdayaves recombinant FSH uiag
yilafanse d dwdumsnszdulimnzanadu
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M3l gonadotropin TuUSunauimanzaudielile
Uinallifiiisswelneiinernsthadesiivosiian
elugmdausiazaueivaslasuiinueilivindy 3
9199 USEUIUANANANYDY rhFSH usiazslaenn

dusunmsns@nely phase 3 wuanlauladl
msAnwlungugtan PCOS Losan PCOS (uan-
mavilweansiinnziyasenn  sounldiinisdnw
wuudeundslag Trio fertility Tufudls 74 519 93
A1 PCOS wuinlungu PCOS phenotype B (hy-
per-androgenism Wag ovulatory disorder) 312U
lfiuldreutnedes” Adusuierafnmngiii
PCOS 9xdiAn AMH g4 ilvunaeniidiuaalsifiinga
fiasandu Feu msld follitropin delta Tugfthe
nguilmsfinnsundansneuausauaziiininees
Srunuliidesns

unay

nanseuliidudunouiidrdy Wosnnis
nszdulinsnzanasvilvinasonudsalunse-
vunsufausuensnenieg N3y gonadotropin Tu
yunaigmengyilildS vl Tnaivine
au vihlidnsmMainddngaazinnizunsndauain
nszuaumsinwtiesiian dwdu follitropin delta
fudy recombinant human FSH #indau1ann
human cell line ¥ilvig18 potency qam"] follitro-
oin 7il§an Chinese hamster fiuszanSamiifuas
A1 OHSS Hesnin awnsalinsedunisaiey
YoaneadlAalunIzuIuNS IVF/ICSI msivunnen
WUV individualized fixed dose 8193¢iAL g~
dufioan OHSS udenvazdeslinsAny g
vumewerthengudu 9 selulusuian
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Follitropin delta: EJﬂ‘uﬂ?j:u recombinant human follicle

stimulating hormone dwSugudeildinalulagyieasayiug

713197 4 AUWANFIVDY recombinant FSH usagyiindmiutoudly nsedunisasayvemeaiiAalussly

Tuguijeitldinaluladdienisaseyiug

Recombinant FSH

FAN1INITAN

YNV ULAAN Y

a

W

AISUSUITEN

YUINYNSUAU/TU

VUINEEER/TU

nalnn1seengmnd

YUINEWAYULNNL

kU

MILAUSNE

Follitropin alfa®
Gonal-f®

Merck Serono S.p.A
Merck Ltd.

DKSH (Thailand) Ltd.

Chinese hamster cell
line

Subcutaneous

150-225 1U

450 U

Y NILAUNITIATYD
WoadiAalussly

£778: NTEAUNNTAIN
adsuy

150 IU

Pre-filled multidose pen

delivers

av e

-« \iufigamnigifu
2°C - 8°C MUt

« Auftgaumgiilaiiu 25°C
TalsiiAu 3 heu

. nsaldudn iud
gaunilliiiu 25°C
TalsiiAu 28 u

Follitropin beta®
Puregon®
Vetter Pharma-Fertigung
GmbH & Co.KG
Organon (Thailand) Ltd.

Zuellig Pharma Ltd.

Chinese hamster cell
line

Subcutaneous

150-225 1U

450 1U

AV NTEAUNSIATHVD
WoadiAalussly

F78: NTEAUNNTAIN
Ay

150 IU

Solution for injection

use with pen

- \iufigauvnddifu
2°C - 8°C vl

« uTigaumgiilaitiu 25°C
TaluiAu 3 hou

- nsdidnldudn u
gaunilliiiu 25°C
TaluiAu 28 Ju

#5175 AnANYUEY

Follitropin delta’
Rekovelle®

Vetter Pharma-Fertigung
GmbH & Co.KG

Ferring Pharmaceuticals
Co., Ltd.

DKSH (Thailand) Ltd.

Human cell line

Subcutaneous

AMH > 15 pmol/L
: 0.1-0.19 mcg/ke

AMH < 15 pmol/L
: 12 mcg

24 mcg

Y NTLAUNTIATYYD
WoadiAalussly

g8 NTEAUNNTAIN
adsuy

10 mcg

Pre-filled multidose pen

delivers

-« \iufigamnigifu
2°C - 8°C Ui

- lifins@nwnisiiui
QUNNITDN

- N3l dalduds iui
gaunilliiiiu 25°C
IalaiiAu 28 u
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