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Abstract

Aim: to assess the effects of a dual trigger by gonadotrophin-releasing hormone (GnRH) agonist and low-dose human chorionic
gonadotropin (hCG) on in vitro fertilization (IVF) outcomes in women with normal ovarian response.

Materials and Methods. This case-control analysis comprised 118 patients who responded normally to ovarian stimulation with
a GnRH antagonist protocol at Hue Center for Reproductive Endocrinology and Infertility, Vietnam, between January 2018 and
October 2019. Recruitment was achieved through case-control matching: a case (with Dual trigger — group A) was paired with
control (with hCG trigger — group B) in a 1:1 ratio. The primary markers of success were the retrieval of oocytes and embryological
data, the pregnancy rate, and the incidence of ovarian hyperstimulation syndrome (OHSS).

Results. 59 patients in group A and 59 women in group B were recruited. Two groups had comparable patient characteristics and
ovarian reserve. The initial dose, total dose, duration of gonadotropin administration, and peak of estradiol level were not statistically
different across groups. The number of recovered oocytes (10.3 + 4.2 vs. 10.0 + 3.3; p = 0.663), mature oocytes (8.6 + 3.7 vs.
8.1 + 2.8; p = 0.346), and high-quality embryos (56.2 + 28.9 vs. 59.8 + 35.9; p = 0.555) was equivalent. Fertilization, clinical
pregnancy, and live birth rates were comparable between the dual trigger and hCG groups. In neither group were any occurrences
of OHSS seen.

Conclusion. Dual trigger may substitute hCG for final oocyte maturation and fresh embryo transfer in patients with normal responses
to GnRH antagonist protocol-induced ovarian stimulation without compromising IVF outcomes.
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Pe3tome

Llenb: oLeHUTL BANSIHWE ABOMHOMO TPUITEPa OBYNALMM arOHNCTA FOHAA0TPONUH-PUNN3UHT-rOpMOHA (THPT) 1 HU3KMX 03 XopKo-
HUYECKOro roOHaA0TponMHa Yyenoseka (XM) Ha ncxombl 3KCTpakopnopansHoro onnofoTeopeHns (3K0) y XEHLLMH C HOPMaTTbHbIM
0BapuanbHbIM OTBETOM.

Matepuanbl u metogbl. B nccnefoBaHue «Cny4ali—KOHTPOMb>» 6blnn BKIKOYeHbl 118 mauMeHTOK ¢ HOpMarbHbIM OTBETOM Ha
CTUMYAALMIO ANYHNKOB C NPUMEHEHNeM NPOTOKoNA ¢ aHTaroHucTom MHPT. iccneaosanue npoBoaunock B LieHTpe penpoayKTue-
HOM 3HOOKPUHOMOrMKM 1 6ecnnoguns X3 (BoetHam) B nepuof ¢ aHsaps 2018 r. no okta6pb 2019 r. Habop naumeHToK npoBoauncs
MyTeM COMOCTaBNEHNSA «CITy4ali—KOHTPONb»: CryYai (NpUMeHeHNe ABOMHOMO Tpurrepa — rpynna A) conocTaBnsncs ¢ KOHTPOsIEM
(npumeneHne Tpurrepa XM — rpynna b) B cooTHoweHun 1:1. OCHOBHbIMU Mapkepamu ycnexa Oblin: nosy4eHue 00LMTOB
1 3MOPUOSIOTrNYECKINe XapaKTEPUCTUKK, 4acTOTa HACTYNNIeHUs 6epeMeHHOCTI 1 YacToTa CUHAPOMA MNePCTUMYNALUN ANYHNKOB
(Cr).

PesynbTatbl. B uccnegosaxue 6b1nu BKITHOYEHbI 99 NALUMEHTOK U3 rpynnbl A 1 59 XeHLUMH 13 rpynnbl b ¢ CONOCTaBUMbIMY Xapak-
TEpPUCTUKAMK 1 0BapuanbHbIM pesepsomM. Mexzay rpynnamu He 0TMEYeHO CTaTUCTUYECKUX OTNMYMIA B Ha4anbHOM [03e, 06LLel
11036, NPOLOMKMTENBHOCTM BBEIEHNS FOHAA0TPONMHA U NUKOBOM YPOBHE acTpaanona. Konn4ectso chOpMUpOBaHHbIX 00LUTOB
(10,3 £4,2 npotus 10,0 + 3,3; p = 0,663), 3pensix oouutos (8,6 + 3,7 npotus 8,1 + 2,8; p = 0,346) 1 IMOPMOHOB BbICLLETO Kade-
ctBa (56,2 + 28,9 npotue 59,8 + 35,9; p = 0,555) 6bINK CXOAHBIMU B 06€MX rpynnax. Takxe Mexay rpynnamu 6bisin CONocTaBuMbl
nokasarenm pepTuimnsannm, HacTynneHns KNUHUYECKO 6ePEMEHHOCTM 11 4acTOTbl XUBOPOXAEHUS, cnyyan CI'Sl B 06emx rpynnax
He Habntoaannuch.

3akntouenue. [1BONHON Tpurrep OBYNAUMM MOXET 3ameHWTb XIY Ans OKOHYaTeNbHOrO CO3peBaHWUs OOLUTOB MpPW NepeHoce
CBEXNX AMOPUOHOB Y NALMEHTOK C HOPMalbHbIM OTBETOM Ha CTUMYIALMIO AUYHNKOB B NPOTOKOJIE C NPUMEHEHNEM aHTarOHUCTOB
THPT, 663 BnusHus Ha ucxon 3KO.

KntouyeBble cnosa: ABOWHON TPUTTEP, arOHUCT FOHaA0TPONUH-PUAU3UHI-TOPMOHa, MHPT, aHTaroHucT MHPI, HopManbHbIA PECMOH-
Aep, CUHAPOM rMNepPCTUMYNALUK an4HuKoB, GIr'd

Ins umtnposanus: Jle M.T., Jle H.C.B., Tpan H.K.T., Hryen K.X.B., Kao T.H. 3dhdhekTnBHOCTb Tpurrepa oBynsauum arosucta rPr
c nocnegytolum gobasnesnem XMy HopmanbHbIX PECNOHAEPOB Npu NepeHoce CBexnx aM6puoHOB: BoeTHamcKoe nccnegosa-
HUE «CNy4aii—KOHTPONb». AKyLuepcTso, lnHekonorus v Perpogykums. 2023;17(4):402-410. https://doi.org/10.17749/2313-7347/
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Introduction / BBegenue

In vitro fertilization (IVF) cycles require final maturation
to harvest mature oocytes from preovulatory follicles in
controlled ovarian stimulation (COH) [1]. Human chorio-
nic gonadotropin (hCG) is widely used as a surrogate
Luteinizing hormone (LH) surge to stimulate final oocyte
maturation and restart of meiosis following COH [1]. This
protocol has been the gold standard for IVF cycles [1, 2].
However, the comparatively long serum half-life of hCG
leads to a prolonged and potent luteotropic action, which
increases the risk of ovarian hyperstimulation syndrome
(OHSS) in high-risk individuals [3].

Gonadotrophin-releasing hormone (GnRH) antagonists
are supposed to be an optimal choice of therapy for
women undergoing GOH for IVF, and it has grown in favor
during the past two decades [4, 5]. There are several
theoretical advantages of GnRH antagonists over GnRH
agonists, including immediate and rapid suppression
of Gonadotrophin production, lack of flare-up effect,
absence of menopausal-like symptoms, reduced risk of
ovarian cyst formation, shorter duration of treatment,
a significantly smaller dose of Gonadotropins per cycle,
and a decreased OHSS risk [6, 7].

Furthermore, the GnRH agonist trigger may provide
a more physiological surge of LH and Follicle Stimulating
Hormone (FSH), stimulating an FSH surge comparable to

the normal mid-cycle surge [8, 9]. However, compared to
the hCG trigger, the GnRH agonist (GnRHa) trigger with
conventional luteal phase support (LPS) had a greater
miscarriage rate, lower implantation, ongoing pregnancy,
and live birth rates [10, 11].

In recent years, the most prominent are the American
and European ways of enhancing the luteal phase
in response to GnRHa stimulation. The American
technique used transdermal estradiol and intramuscular
progesterone (Progesterone IM) for severe LPS therapy.
As part of the European protocol, A. Alleyassin et al.
advocated low-dose hCG supplementation on the day of
oocyte extraction or early in the luteal phase, followed
by standard LPS [12]. A dual trigger, a combination
of GnRHa and low-dose hCG delivered at the time of
triggering, may eliminate OHSS and increase the luteal
phase without requiring further intensive LPS [13, 14].

Numerous studies have demonstrated the advantages
of the European strategy. GnRH agonist trigger followed
by a modest bolus of hCG and fresh embryo transfer
might prevent high-risk women from suffering OHSS (an
average of 25 follicles or less with 11 mm in diameter).
In high responders (with an average of 17-18 oocytes),
the predicted OHSS would decrease significantly when
employing this method [15, 16]. However, up to date, the
published research on the role of dual triggers in normal
responders has been limited. Besides, it is necessary to
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The efficacy of GnRH agonist trigger followed by hCG add-back in normal responders for fresh embryo transfer:

a case-control analysis from Vietnam

What is already known about this subject?

» Human chorionic gonadotropin (hCG) is commonly used to
stimulate the final maturation of oocytes and the resumption
of meiosis after ovarian stimulation.

» In high ovarian responders, using gonadotrophin-releasing
hormone agonist (GnRHa) in the last stages of oocyte
maturation produced comparable results to the human
chorionic gonadotropin (hCG) trigger.

» Dual triggering (GnRHa + 1000 IU hCG) resulted in higher
implantation, clinical pregnancy, and live birth rates than
hCG, but ovarian hyperstimulation syndrome (OHSS) still
exists.

What are the new findings?

» In normal responders, GnRHa can produce comparable
results to hCG in terms of the number of retrieved oocytes,
mature oocytes, usable embryos, and number of high-quality
embryos.

» Clinical pregnancy rates, live birth rates, and implantation
rates did not statistically differ between GnRHa and traditional
hCG groups in normal responders.

» GnRHa trigger in cases of normal responders showed no
incidences of OHSS.

How might it impact on clinical practice in the foreseeable
future?

» In normal responders, GnRHa can be substituted for as a safe
and effective trigger following ovarian stimulation.

» After GnRHa stimulation, a tailored dose of hCG (500-1000 IU)
may be recommended as a safe and effective technique for
luteal phase support.

determine the maximum number of oocytes in which dual
trigger should be recommended.

Aim: to assess the effects of a dual trigger by GnRH
agonist and low-dose hCG on IVF outcomes in women
with normal ovarian response.

Materials and Methods / MaTepuaixst
M METOJIbI

Study design / [lu3aitH uccnepoBaHus

Between January 2018 and October 2019, infertile
patients who had their first IVF/ICSI cycle with a normal
response to COH utilizing the GnRH antagonist protocol
at the Hue Center for Reproductive Endocrinology
& Infertility, Hue University Hospital, Vietnam, were
included in this case-control analysis.

Recruitment was accomplished by case-control
matching: a case (with Dual trigger) was followed by
a control (with hCG trigger) matched with a ratio of 1:1,
according to the homogenized factors: age (+ 2 years),
anti-Mullerian hormone (AMH) + 1.5 (ng/ml), and antral
follicle count ( 2 follicles).

OCHOBHbIE MOMEHTbI

Y10 yXe u3BECTHO 06 3Toil TEME?

» XOpWOHWYECKNA roHazoTponuH Yenoseka (XMY) 06bI4HO
1CMONb3YeTCs AN CTUMYNALUM OKOHYATENbHOrO CO3pPeBaHNs
OOLMTOB 1 BO30OHOBJIEHMS MeNo3a Mocye CTUMYNALUM
ANYHNKOB.

» Icnonb30BaHMe arOHNUCTa FOHALOTPONMUH-PUITU3NHT-TOPMOHA
(arHPl) Ha nocnegHux CTagusx CO3PEBAHUS OOLNTOB Y
)KEHLLWH C BbICOKMM YPOBHEM OTBETA SMYHUKOB AAN0 Pe3ylib-
TaTbl, CPaBHUMbIE C NpuMeHeHnem XI' B ka4ecTse Tpurrepa.

» 1o cpaBHeHuto ¢ XIY, npumeHeHWe [ABOWHOrO Tpurrepa
(arHPr + 1000 ME XI'4) npuoawno K 601ee BbICOKON YacToTe
VMMNAHTALNN, KIUHUYECKON OEPEMEHHOCTM W XKUBOPOXK[E-
HUS, HO 11 K Pa3BUTUIO CUHAPOMA TANEPCTUMYNIALNAN AUYHUKOB
(CT4).

Y10 HOBOrO faeT cTaTbA?

» YV XKEHLUMH C HOpMarbHbIM OTBETOM MpuUMeHeHne alHPT mMoxeT
[iaBatb pe3ynbTarbl, CPaBHUMbIE C UCMonb3oBaHnem XM, no
KOSINYECTBY W3BNEYEHHbIX OOLMTOB, 3PENbIX OOLMTOB, MPUrOL-
HbIX /1 UCM0Nb30BaHNs IMOPUOHOB 1 KONIMYECTBY 3MOPUOHOB
BbICLLEr0 Ka4yecTBa.

» Mexay rpynnamu XeHLWH ¢ HOpManbHbIM OTBETOM, MOJly4a-
fowymn alHPT 1 TpaguumoHHbIA XY, yactota HacTynneHns
KNUHUYECKON GEPEMEHHOCTH, XWUBOPOXAEHUS M WMNMAHTa-
LI CTATUCTNYECKM He OTNINYanach.

» Y XEHLIMH C HOPMANTbHbIM OTBETOM NpPU MPUMEHEHUN TPUT-
repa alHPI He oTmedanoch CrAl.

Kak 3To MoXeT noBnuAThL Ha KNTUHWYECKYH0 NPaKTUKY
B 0603pumom 6Gyayiiem?

» [locne CTUMYNALMM ANHHUKOB Y XKEHLLWUH C HOPMasbHbIM OTBE-
ToM alHPT MOXHO MCMOMb30BaTh B KayecTBe 6€30MacHOro u
9 EKTUBHOIO TPUrTepa.

» [locne ctumynsaumm alHPT MOXHO PeKOMeHA0BaTb NMpUMeHe-
Hue XI'Y B uHAMBMIyanbHo nogo6paHHoi Jo3uposke (500-
1000 ME) B KadyecTBe 6e30macHoil n 3(hheKTUBHOM
noAAePXKN NOTENHOBON (Pa3bl.

Inclusion and exclusion criteria / Kputepuu BknroyeHus
U UCKNHOYEHNS

The inclusion criteria for normal responders were
as follows: at least 5 follicles > 14 mm, no more than
25 follicles > 12 mm, estradiol (E2) < 4000 pg/mL on the
day of triggering, and no more than 20 oocytes retrieved
[17, 18]. Women with polycystic ovary syndrome or
endometrioma, ovarian cysts, or a history of ovarian
surgery or ovarian failure were excluded from the study.

Treatment protocol / MpoTokon neyenus

On day 2 of the cycle, the daily dose of recombinant
FSH (rFSH) (follitropin alfa; Gonal F®, Merck KGaA,
Germany) was initiated following an ultrasound to
determine the antral follicles count (AFC) and rule out the
existence of ovarian cysts. Depending on the patient's
age, AMH, and AFC, the starting dosage of rFSH is either
150 IU or 225 IU per day. Transvaginal ultrasonography
and serum estradiol levels were measured during the
whole stimulation period and on the last day of oocyte
maturation induction. GnRH-antagonist 0.25 mg/day
(Cetrorelix, Cetrotide®, Merck KGaA, Germany) was begun

m http://www.gynecology.su
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on day 5 of stimulation according to a fixed protocol and
continued until the day of triggering, as shown in Figure 1.

Patients were randomized to receive either a dual trigger
(group A) with GnRHa (Fertilpeptil® 0.1 mg/ml, Triptorelin
acetate, Ferring Pharmaceutical, Switzerland) and hCG
1500 IU (Pregnyl® 1500 IU, MSD, USA) plus hCG 1500 IU
(Pregnyl® 1500 IU, MSD, USA) on the day (group B). On
the day of the trigger, serum concentrations of estradiol
(E2) and progesterone were tested. Thirty-six hours later,
ultrasound-guided oocyte retrieval was performed.

Embryo quality was evaluated based on cleavage
and morphological scores, as indicated by L.L. Veeck
[19]. Fresh embryo transfer would be performed on day
3 following oocyte retrieval, and the number of embryos
transferred would be determined based on the patient's
age and embryo quality.

If moderate OHSS symptoms, according to criteria
proposed by A. Golan et al., were present after oocyte
retrieval until the day of transfer, the fresh embryo
transfer would be canceled [20]. When patients exhibited
abdominal distension with or without nausea, vomiting,
or diarrhea, mild OHSS was identified. In addition
to the characteristics of mild OHSS, the presence
of ultrasonographic ascites distinguished moderate
OHSS. Patients with severe OHSS exhibited moderate
OHSS symptoms, including ascites, hydrothorax,

L

hemoconcentration, coagulation problems, and/or renal/
hepatic dysfunction.

Progesterone (Crinone gel 8 %, Merck KGaA, Germany)
was administered vaginally twice daily to support the
luteal phase from the day of oocyte retrieval until either
the 10th week of gestation or a negative pregnancy
test. Fourteen days after embryo transfer, serum B-hCG
was evaluated. If the B-hCG result was greater than
50 mlU/mL (positive test), pregnant women were
followed with serial ultrasound examinations, and
four weeks following embryo transfer, the number of
gestational sacs with fetal cardiac activity was assessed
(clinical pregnancy). The implantation rate was calculated
by dividing the number of gestational sacs identified at
6 weeks of pregnancy ultrasonography screening by the
number of embryos implanted into the uterine cavity.

Outcome variables / KoHeuHble ToOu4KM

The primary outcomes were the clinical pregnancy
rate. The secondary outcomes were M, fertilization top-
quality embryo rates, and the rate of OHSS.

Ethics aspects / 3Tuyeckue acnekrbl

This study was approved by the Ethics Committee of
the University of Medicine and Pharmacy, Hue University
(Approval Nr: H2023/020, signed in February, 2023).

|

Low responders
ﬂmua C HU3KUM OTBETOM
— Exclusion
— Wcknioyersl

Normal responders: at least 5 follicles > 14 mm, not above 25 follicles > 12mm
and E2 < 4000 pg/mL on trigger day
HopmanbHble pecnoHaepsl: He MeHee 5 honnnkynos > 14 mm, He 60nee
25 ponnmukynos > 12 mm 1 E2 < 4000 nr/mn B AeHb

High responders
ﬂVIU,a C BbICOKM OTBETOM
— Exclusion
— VcKntoyeHs!

—

GnRHa trigger
0.1 mg/ml x 2 vials SC
Tpurrep oBynsauuu alPT
0,1 mr/mn x 2 chnakoHa n/k

hCG trigger
5000 IU x 2 vials IM
Tpurrep oBynauum X4
5000 ME x 2 chnakoHa B/M

Fresh embryo transfer
Plush hCG 1500 IU on day of retrieval
lepeHoc cBexix aM6pUoHOB
Bontoc XY 1500 ME B fieHb 3a60pa ALeKeTok

Freeze-all as patient’s demands or high response
(=20 oocytes retrieved)
— Exclusion
3amopo3ka no Tpe60BAHNIO NaLMeHTa UM Npu
BbICOKOM OTBETE (13BreYeHo > 20 00LNTOB)
— NckntoyeHs!

Fresh embryo transfer
MepeHoc cBexux aM6PUOHOB

\

Group A: Dual trigger
Study group: 59 women
[pynna A: 1BOVHON Tpurrep
[pynna nccnefoBanns: 59 XeHLUMH

\

Group B: hCG trigger
Control group: 59 women
[pynna b: Tpurrep X4
KoHTponbHas rpynna: 59 »eHLmH

e e

Inclusion for analysis:
Embryological data; IVF outcomes and OHSS
BknioyeHne B aHanna:
Hanu4ue aM6pUONOrNYecKNX AaHHbIX; ncxodbl IKO n Cra

Figure 1. Algorithm for inclusion of study population.

Note: E2 - estradiol; GnRHa — gonadotrophin-releasing hormone agonist; hCG — human chorionic gonadotropin; IM — intramuscular; SC — subcutaneous;

IVF — in vitro fertilization; OHSS — ovarian hyperstimulation syndrome.

PucyHok 1. Anroputm BKHOYEHUS B UCCNEAYEMYHO KOTOPTY.

Tpumeyanne: E2 — sctpagnon; alHPI — aroHCT roHagoTpPOnuH-PUANSUHI-ropMoHa; X' — XopuoHu4eckuii roHagoTpONNH Ye/10BeKa; B/M — BHYTPUMBILLIEYHO;
/K — nogkoxHo, KO — akcTpakoprnopanbHoe 0rnn0[0TeopeHne; ClrH51 — cuHapom runepctumynsiumm Su4HNKoB.
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The efficacy of GnRH agonist trigger followed by hCG add-back in normal responders for fresh embryo transfer:

a case-control analysis from Vietnam

The present study was conducted in accordance with
the Declaration of Helsinki. The informed consent form
was obtained for all participants before participation in
this study. All information and data were encrypted and
confidential. All samples were handled and processed
strictly, as an approved local review board protocol
stipulated.

Statistical analysis / CtaTucTu4eckuii ananus

Statistical analysis was performed using SPSS 20.0
statistical software (IBM, USA). Data were presented
as numbers, percentages, or Mean (M) = SD. Chi-
square or Fisher exact tests were used for categorical |
variables, and the independent-sample t-test was used
for continuous variables where appropriate. All analyses
of significance were two-sided and tested at the 5 % level.

Table 1. Patient’s general characteristics and ovarian reserve.

Ta6nuua 1. 06LMe XapakTepUCTUKM 11 0BapUanbHBbIA Pe3epB NaLMEHTOK.

A p-value of less than or equal to 0.05 was considered
statistically significant.

Results / Pe3yabTaThl

A total of 118 participants were included in the
research, with 59 patients receiving dual triggers and 59
patients receiving standard hCG triggers (Fig. 1). Several
baseline characteristics of patients in the two groups
were compared: age, location, type of infertility, length of
infertility, body mass index (BMI), waist, waist-hip ratio,
waist-height ratio, and level of basal hormones (FSH, LH,
and AMH). The two groups had no statistically significant
difference in the general features (Table 1).

In bivariate analysis, as shown in Table 2, there was
no statistically significant difference between the two

Dual trigger group hCG trigger group
Characteristics I'pynna ¢ ABONHbIM I'pynna
XapaktepucTuka TpUrrepom ¢ Tpurrepom XY p
n=>59 n=>59
Age, years / Bospacr, niet, M + SD 32.0+44 31.9+4.0 0.878
> 35 years /> 35 niet, n (%) 17 (54.8) 14 (45.2) 0.530
< 35years /< 35 net, n (%) 42 (48.3) 45 (51.7)
Geography / Teorpacus:
urban / ropogckoi xutesib, n (%) 25 (49.0) 26 (51.0) 0.853
non-urban / cenbckuin Xxntenb, n (%) 34 (50.7) 33 (49.3) )
Type of infertility / Bua 6ecnnoaus:
primary / nepsu4Hoe, n (%) 40 (50.6) 39 (49.4) 0.845
secondary / BTOpu4Hoe, n (%) 19 (48.7) 20 (51.3) '
Duration of infertility, years, M + SD 55+30 49425 0.293
[nutenbHocTb 6ecnnoauns, net, M + SD
BMI, kg/m2, MT, kr/m?, M + SD 20.4+£1.8 20.3+21 0.761
>18.5,n (%) 50 (51.5) 47 (48.5) 0.470
<18.5,n (%) 9 (42.9) 12 (57.1) )
Waist, cm, M + SD 707+ 6.8 69.5+5.8 0.284
OKpy><HOCTb Tanuu, cm, M = SD
>80, n (%) 7(70.0) 3(30.0 0.186
<80, n (%) 52 (48.1) 56 (51.9) '
Waist-Hip ratio, M + SD 0.80 + 0.06 0.79 + 0.06 0.242
OTHOLLEHME OKPYXHOCTU Tanuu K OKpyxxHocTu 6eaep, M + SD
>0.85, n (%) 12 (54.5) 10 (45.5) 0.636
<0.85, n (%) 47 (49.0) 49 (51.0) '
Waist-Height ratio, M + SD 0.46 £ 0.05 0.44 £ 0.04 0.101
OTHOLLEHME OKPYHOCTU Tanun K pocTy, M + SD
Basal FSH, mIU/mL, M + SD
VicxomHbiit OCT, MME/m, M + SD 6.77 + 2.69 6.84 £1.70 0.861
Basal LH, mIU/mL, M + SD
WexopHbiia 1T, MME/Mn, M + SD 535+2.08 516+2.93 0680
AMH, ng/mL, M £ SD
AN, Hr/wn, M % SD 3.23£1.97 3.29+1.93 0.854

Note: hCG — human chorionic gonadotropin; BMI — body mass index; FSH — follicular stimulating hormone, LH — luteinizing hormone; AMH — anti-Mullerian

hormone.

lpumeyanme: X' — xopnoHnyecknit roHagotponuH Yenoseka; UMT — ungexc maccel tena; @CI — chonnnkynoctTumynnpyroLynii ropmon; JiI —

TIOTeNHN3NPYOLYNA ropmMoH; AMIT — aHTUMKIIEPOB FOPMOH.
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Table 2. Controlled ovarian stimulation cycles and embryological data of two patient’s groups.

Ta6bnuua 2. Lnknbl KOHTPONMPYEMOIA CTUMYNIALMYA SUYHUKOB 1 SMOPUONIOTMYECKNE JaHHbIE B Fpynnax 06Cnef0BaHHbIX NaLNEHTOK.

Parameters Dual trigger g{roup hCG trigger group
n I'pynna ¢ ABOWHbIM Ipynna
oKa3artenb p
TpUrrepom ¢ Tpurrepom Xy
M SD
n=>59 n=>59
Antral follicle count / Konn4ectso aHTpasibHbIX (hOMINKYN0B 10.2+3.0 9.7+32 0.371
Starting dose of Gonadotropin 932 6 + 28.0 936.4 + 30 6 0.481
HayanbHas j03a roHafoTponuHa
Duration of Gonadotropin 8.0+08 83411 0.057
[nuTenbHOCTb NPUMEHEHNS TOHAA0TPONMUHA
Total dose of Gonadotropin / O61as fo3a roHagoTPONMHA 1853.8 £ 297.6 1972.0 £417.0 0.079
Peak E2 level, pg/ml / Muk ypoBHa E2, nr/mn 2094.3 + 687.8 2061.1 £765.1 0.805
Number of oocytes retrieval 10.3+4.2 10.0 +33 0.663
Konm4ecTBO N3BNEYEHHbIX 00LNTOB
Number of mature oocytes / Konin4ecTso 3penbix 00LMTOB 8.6+3.7 81+238 0.346
Number of zygotes / Konu4ecTso 3urot 7.0£3.2 6.1+£25 0.100
Number of usable embryos, A+B 54429 49428 0.364
KonnyecTBo NpUroaHbIX A5 NCNoSb30BaHMs AMOPUOHOB, A+B
Number of good embryos, A 33424 29493 0.455
Konn4yecTBo XopoLinx aMOpuoHoB, A
Fertilization rate, % / HacToTa onnogotsopenns, % 81.2+15.2 75.5+16.9 0.053
0,
Usable embryo rate, % 786244 79.7 £30.7 0.831
HacToTa 1cnosib30BaHNA NPUTOLHbIX AMOPUOHOB, %
0,
Good embryo rate, % 56.2 + 28.9 59.8 + 35.9 0.555
HacToTa 1cnosib30BaHNA XOPOLLUX 3MOPUOHOB, %

Note: E2 - estradiol; hCG — human chorionic gonadotropin.

Tpumeyanne: E2 — sctpagnon; X' — XopnoHnYecKknii roHafoTponnH 4ea0Bexa.

methods in terms of starting dose, total dose, duration
of gonadotropin, peak E2 level, AFC, number of retrieved
oocytes, number of mature oocytes, and number of usable
embryos, as well as fertilization rate, usable embryo rate,
and good embryo rate (p > 0.05).

In this investigation, OHSS was not observed in either
group. As indicated in Table 3, the clinical pregnancy
rate was decreased but not statistically significant in the
dual trigger group compared to the hCG group (27.1 %
versus 32.2 %; p = 0.545). Among 59 patients with GnRH

Table 3. Fresh embryo transferred cycles and in vitro fertilization outcome of two patient’s groups.

Tabnuua 3. Llnknbl nepeHoca CBEXIUX IMOPUOHOB M Pe3ynbTaTbl 3KCTPAKOPMOPabHOro OMyI0A0TBOPEHNS B rpynnax 06¢ej0BaHHbIX NaLMEHTOK.

Dual trigger group hCG trigger group
Parameters I'pynna ¢ ABOWHBIM Ipynna
Moka3zarenu TpUrrepom ¢ Tpurrepom Xy p
n=>59 n=>59
Endometrial thickness, mm, M + SD 100+16 98417 0.458
TonwwmHa aHgomeTpus, mm, M + SD
Number of embryos transferred, M + SD 24406 95405 0.405
Konu4ecTso nepeHeceHHbIX aM6puoHoB, M+ SD
Number of good embryos transferred, M + SD 19409 18410 0515
Konn4yecTBo nepeHeceHHbIX XopoLunx amopnoHos, M+ SD
Implantation rate / Hactota umnnaxtauum am6proHa 51.9+26.1 46.0 £ 29.3 0.520
Clinical pregnancy / KnuHuyeckas 6epeMeHHOCT:
Yes/ [a, n (%) 16 (27.1) 19 (32.2) 0.545
No / HeT, n (%) 3(72.9 40 (67.8) :
Live birth / )Kusopoxzerue:
Yes/ a, n (%) 11 (18.6) 15 (25.4) 0.374
No / HeT, n (%) 8 (81.4) 44 (74.6) ‘

Note: hCG — human chorionic gonadotropin.
Tpumeyanne: X' — XOpnoHNYECKNA rOHa[0TPOIMNH YE/10BEKA.
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The efficacy of GnRH agonist trigger followed by hCG add-back in normal responders for fresh embryo transfer:

a case-control analysis from Vietnam

agonist treatment, the implantation rate was 51.9 % per
100 embryos transferred. In other groups, consisting of
59 patients using the hCG trigger, the rate was 46,0 per
100 embryos transferred, and the difference between the
two groups was not statistically significant (p = 0.520).
Similar to the live birth rate, these two groups did not
differ substantially (p = 0.374).

Discussion / O0cy:KaeHue

Earlier research revealed that using GnRH agonists in
the last stages of oocyte maturation yielded comparable
or superior results to the hCG trigger [21, 22]. GnRH
agonist trigger also induced an endogenous FSH surge,
promoted the growth of cumulus cells around the oocyte,
and released proteolytic enzymes [23, 24]. However,
the initial investigations conducted in IVF donor cycles
revealed that the luteal phase length was significantly
shorter (4.16 + 0.70 days vs. 13.63 + 2.20 days) in
donors ovulated with the agonist compared to donors in
whom ovulation was induced with hCG [21, 22].

Cochrane analysis of 17 randomized controlled trials,
including 1817 women, concluded that GnRH agonist
triggers reduced the likelihood of conception and
increased the probability of early miscarriages in fresh
autologous IVF treatment cycles compared to hCG [25].
After the GnRH agonist trigger, several modifications of
normal LPS supplementation were performed, including
injection of a modest bolus of hCG or recombinant LH to
rescue the luteal phase or intense LPS with estradiol and
progesterone, resulting in decreased OHSS and a high
rate of ongoing pregnancy [26-28].

In high ovarian responders, dual triggering (GnRHa
+ 1000 IU hCG) had greater implantation, clinical
pregnancy, and live birth rates than the conventional hCG
group [13, 29]. A recent retrospective analysis reported
that dual trigger in GnRH-antagonist protocols (defined
as an Estradiol level greater than 4000 pg/mL on the day
of triggering or as the number of retrieved oocytes 20)
was capable of averting severe OHSS while maintaining
an exceptional embryo rate of good quality [30]. However,
the lack of analysis of pregnancy rates constituted
a weakness of this study.

In normal responders, our data showed the duration of
gonadotropin, total dose of gonadotropin, peak E2 level,
number of retrieved oocytes, number of mature oocytes,
number of useable embryos, and number of healthy
embryos did not differ substantially between the two
approaches. These outcomes are comparable to D. Bodri

et al. study on oocyte donor cycles [22]. In addition,
clinical pregnancy rates, live birth rates, and implantation
rates did not differ statistically between GnRH agonist
and conventional hCG groups.

Regarding OHSS, no cases were recorded in this
investigation. B.S. Shapiro et al. also observed that
the incidence of OHSS was extremely low (under 1 %)
in patients with a high risk of OHSS (Estradiol level
> 4,700 pg/ml and > 27 follicles on trigger day) who
underwent final maturation utilizing a dual trigger [30].
In individuals with an Estradiol level under 4000 pg/ml
to receive GnRH agonist paired with low-dose hCG on
the day of hCG administration, D. Griffin et al. observed
just one case of OHSS per 103 cycles [13]. K.E. O'Neill et
al., however, found that dual trigger was associated with
a significantly increased risk of severe OHSS compared
to GnRH agonist alone. In fact, the COH patients in their
study included individuals with poor, normal, and high
responses and those at high risk for OHSS [31].

This study excluded patients with an estrogen level
above 4000 pg/ml or fewer than 20 retrieved oocytes.
Enormous discrepancies in inclusion criteria include the
cutoff level of serum estradiol, number of mature follicles
or follicles exceeding 11-12 mm in diameter, or variation
in dosage of low-dose hCG (1000-1500 IU) in the trials
mentioned above contributed to the varied outcomes. In
addition, ethnicity may contribute to disparities in the
efficacy and response to LPS or triggering regimens.
More extensive prospective randomized controlled
studies utilizing the same methodology and inclusion
criteria are required to evaluate the effectiveness of dual
trigger protocol in preventing OHSS and the optimal
dosage of hCG to be administered with GnRH agonist
trigger to maintain the success of assisted reproductive
technology. A tailored dosage of hCG (500-1000 IU)
should be suggested as a safe and effective method for
achieving satisfactory results in individuals at high risk of
OHSS while utilizing GnRH antagonist regimens in COH.

Conclusion / 3axirouenue

In conclusion, the current investigation indicated that
dual triggers could substitute hCG for oocyte maturation
in normal responders without compromising IVF
outcomes or raising the risk of OHSS. To increase
pregnancy rates and reduce the risk of OHSS, larger RCTs
are necessary to determine the population-specific cutoff
level for the number of mature oocytes and maximum
peak estrogen level on the triggering day.
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