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'STUDY QUES"I“ION. Does ovanan stlmulatlon af‘{ect emblyo eup[o:dy rates or Iave blrth rates (LBRS) after transfer of euploui embryos? S

-:_SUMMARY ANSWER Euploxdy rates and LBRs after transfer of | eup!ond ernbryos are net, 5|gmf' cantly mﬂuenced by gonadotropm 8
dosage, durauon of ovarran sumuiatton, estradlol lavel foll:cle skze at ovulatton tngger or number of oocytes retneved regardless of 2
woman ’sage. : KRR PR R

WHAT IS KNOWN ALREADY‘ Aneup[ond)' rates mcrease steadtly w:th age reachmg >BOA in women >42 years old The goal of ovanan
stimulation s to overcome this high aneuploidy rate through the recruitment of several folllcles. which mcreases the !lkellhcod of obtammg R
2 euplmd embryo that results in a healthy conceptus However. several studles have suggested that a high response to sumulatlon might be
embryotoxic and/ or increase aneuplmdy rates by enhancmg abnormal segregat(on of chromosomes dursng meiosis. Futhermore a recent
study demenstrated a remarkable difference in euplosdy rates, ranging from 39.5 to 82. 5%, among young oocyte donors in 42 fertllsty centres B
_potenttally suggesnng an ratrogemc etlology restsltmg from different sﬂmu]auon methods e L ; : '

STUDY DESIGN. SIZE, DURATION Thisisa retrosPectwe cohort study that ;nc[uded 2230 in wtro fertllzsaﬂon (IVF) w1th prelmplantanon :
genetic testing for. aneuplotdy (PGT A) cycles and 930 frozen thawed smgle euplmd embryo transfer (FET) cycles. performed in our.centre -
between20l3and20l7 = RTIEED R : : _ : _ . !

PART[CIPANTS/MATERIALS, SETTING » METHODS A total of l2 298 embryos were analysed for plotdy status Women were dlwded i

(<1 0 lOuE2 and > 13 days) total gonadotropln dosages (<4000, - 400(%6000 and >6000 iU) numbers of oocytes retneved (<10 10—l9 and_
=20 oocytes) peak estrad|ol Eevels (<2000 2000—3000 ancE >3000 pg/ rnl_) and sizes of the iargest folElcle on the day of tngger (<20 and
=20 mm) : SR i

MAIN RESUL‘I"S AND THE ROLE OF CHANCE. Wnrhm the same age group hoth euplozdy rates and LBRs were comparab!e between :
cycles regardless of the|r dlfferences in total gonadotropm dosage. duration of stimulatlon number of oocytes harvested size of the largest :
folElcles or peak estradml 1evels In the youngest group, (<35 years, | n==3469 embryos) euplmdy rates were comparable between cycles with -
various total gonadotropin dosages {55.6% for <4000 I, 52.9% for 4000-6000 [U and 62.3% for >6l}00 WJ; P==0.3), durations of stimulation -
{54.4% for <10 days, 55.2% for 10--12 days and 60.9% for > 12 days; P=0.2), number of oocytes harvested (59.4% for <10 oocytes, 55.2% -
for 10-19 cocytes and 33A4% for >20 oocytes; P= 0.2}, peak estradiol levels {55.7% for E2 < 2000 pg/ml., 55.4% for E2 2000-3000 pg/ml
and 54.8% for £2 = 3000 pg/ml_ P=0.9)and sizes of the largest follicle (55.6% for follicles <20 mm and 55. 1% for follicles =20 mm; P=0.8).
Similarly, in the oldest group (=42 years, n=1157 embryos) euploldy rates ranged from 8.7% for gonadotropms <4000 1U to 5.1% for -
gonadotropins >6000 IU (P=10.3}, from 10.8% for.<10 days of stimulation to 8.5% for > 12 days of stimulation (P=10.3}, from 7.3% for <0
oocytes to 7.4% for 20 oocytes (P=0.4), from 8.8% for E2 <2000 pe/ml to 7.5% for E2 > 3000 pg/ml. (P=10.8) and s'rom B 2% for the
largest follicte <20 mm to 8.9% for >20 mm (P==0.7). LBRs after single FET were also comparable between these groups, . :
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:_-.._'LiMiTATIONS, REASONS FOR CAUTIDN' Aithough thls Iarge study (2230 IVF/ PGT A cycles. i2 298 embryos and 930 smgte FET cycles)
demonstrates the sa{ety of ovarian, sumuiation interms of aneup]otdy and 1rnp1antat|on potenttal of eup!old embryos, a muiu centre study may i

: _help to prove the generalisability of our smgle centre data o

- WIDER IMPLICATIONS. OF THE FINDINGS. These i‘ndmgs reassure prowders and panents that gonaciotropm dosage durauon of -
. ovarian stirnu!at!on esr.rad:ol ievef follicle size at ovulatloﬂ tngger and number of oocytes retneved wnhln cer‘tam ranges. _do not appear to_
.- signifk camly mﬂuence euplmdy rates or, LBRs regard[ess of the woman's age BRI R : : Sl

: STUDY FUNDING/COMPETING INTEREST(S) No external fundmg was |ecewed anci there are no competmg |nterests w0 decfare

_.TRIAL REGISTRATION NUMBER. N/A

- Key words. _ovarian stimulation / oocyte yieEd / eupioldy rate / !we blrth rate / pre;mp]antatlon genettc testmg for aneup]mdy

introduction

Women face a gradual decline in fertility after reaching age 35, which
is reflected by the lower fecundability and higher miscarriage rates
seen in older women {Leriden 2004; Steiner and Jukic 2016). This
trend has been attributed to the steep increase in aneuploidy rates in
wornen older than 34 years old (y.0.) {Franasiak et al. 2014). Hence,
the principal goal of ovarian stimulation is to overcome these high
aneuploidy rates and increase the likelihood of obtaining a euploid
embryc (Sunkara et ol. 231 1; Steward et of. 2014), However, high
pocyte yield is associated with increased risks of complications, includ-
ing intra-abdorminal bleeding, ovarian torsion and ovarian hyperstimu-
lation syndrome (OHSS) (Bodri et af. 2008). OHSS, which is the most
serious and potentially life-threatening complication, has been largely
mitigated by the administration of GnRH agonist to trigger final cocyte
maturation followed by the cryopreservation of afl embryos in women
with high ovarian response (Engmann et al. 2008).

Several studies have suggested that a high response to stimulation
might be embryotoxic and/or increase aneuploidy rates by enhancing
abnormal segregation of chromosomes during meiosis (Vogel and
Spielmann 1992; Valbuena et aof. 2001; Van der Auwera and D'Hooghe
2001; Lee et al. 2605; Roberts et af, 2005; Baart et of, 2007}, Animal
studies have indicated that superovulation delays embryonic and foetal
development, and it may accelerate nuelear maturation and affect
chromosome congression during prometaphase and metaphase, thus
causing a higher risk of aneuploidies (Voge! and Spielmann 1992; Van
der Auwera and D'Hooghe 2001; Lee et al. 2005; Roberts et al.
2005). Furthermore, a sall study has suggested that stimulation with
high-dose exogenous gonadotropins might lead to higher aneuploidy
rates compared 1o mild stmutation (Baart et af. 2007). A recent small
retrospective study also showed higher aneuploidy rates in women
undergoing stimulation with higher gonadotropin dosages {Sachdeva
et al. 2018). In addition, a high fevel of estradiol (E2) has been proposed
to be embryotoxic, with a progressive reduction in embryanic adhe-
sion occurring after exposure to gradually higher E2 levels {Valbuena
et al. 2001). Moreover, a recent study demonstrated a remarkable
difference in euploidy rates, ranging from 39.5 to 82.5%, among young
aocyte donors in 42 fertility centres, potentially suggesting an iatrogenic
etiology resulting from different stimulation methods (Munne et ai.
20473,

Determining the effect of exogenous gonadotropins on embryo
ploidy in women undergoing ovarian stimulation is critical for the
selection of the best stimulation protocols. Therefore, this large study
was conducted to identify whether the duration of stmulation, total
gonadotropin dosage, number of oocytes retrieved, peak E2 level or

follicular size on the day of trigger affect embryo aneuploidy rates or
live birth rates {LBRs) of euploid embryos transferred in subsequent
single frozen-thawed embryo transfer cycles (FET).

Materials and Methods

Cycle selection

The Weili Cornell Medicine Institutionat Review Board approved this
retrospective cohort study. All IVF cyeles in which embryos were
biopsied for prefmplantation genetic testing for aneuploidy (PGT-A)
at the Ronald O. Perelman and Claudia Cohen Center for Repro-
ductive Medicine between January 2013 and December 2017 were
included.

Clinical protocols

Ovarian stimulation, trigger of final oocyte maturation, oocyte
retrieval, fertlisation, embrye cuiture and transfer were carried out
according to our standard protocols {(Huang and Resenwaks 2014).
The stimulation protocol was selected based on patient age, weight,
evaluation of ovarian reserve and response to previous stimulation.
The patients received daily exogenous genadotrepins (Gonal-F, EMD-
Serono Inc.; Follistim, Merck, Kenilworth, Nj, USA; and Menopur,
Ferring Pharmaceuticals Inc., Parsippany, NJ, USA). The response to
stimulation was assessed by measuring serum E2 levels and performing
transvaginal ultrascunds. GnRH antagonist (Ganirelix acetate, Merck,
Kenilworth, N, USA; or Cetrotide, EMD-Serono Inc,, Rockland, MA,
USA} or GnRH agonist (leuprolide acetate, Abbott Laborateries,
Chicago, iL, USA) was used for pituitary suppression. Human chorionic
gonadotropin (Novarel, Ferring Pharmaceuticals iInc., Parsippany, NJ,
USA) and/or GnRH agonist {leuprolide acetate, Abbott Laboratories,
Chicago, i, USA) were used to trigger the final oocyte maturation,
Ultrasound-guided oocyte retrieval was performed 35-37 h after the
trigger.

Blastocysts were cryopreserved after biopsy, and the euploid
embryos were transferred in FET cycles. In general, women with regu-
tar menstruat cycles underwent natural FET cycles in which they were
monitored during the last few days of the follicular phase to detect the
LH surge and ensure adequate endometrial development. The transfer
was performed 5 days after the |LH surge, Vaginal progesterone supple-
mentation (Endometrin, Ferring Pharmaceuticals inc,, Parsippany, NJ,
LSA) was administered after embryo transfer to some women based
on physician discretion. Alternatively, patients underwent programmed
FET cycles in which E2 patches were applied for ~2 weeks before
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Table ! Demographlc and embryo p!mdy data fur women who underwent iVF!PGTA cycles.

Age (years)

Parameters <35 (n=497} 35-37 (n=440) 38-40{n=604) 41-42{n=1389) >42 {n=300) P value

Age (years) 316422 360408 39.1408 41405 437409 <0.001

BMI (kg/m?) 232443 227437 13.7+£42 234+490 24,1 £45 NS

: Parity 0407 0.5+067 04407 04407 05408 NS
“# embryos biopsied 691412 6138 52433 4634 384300 <0.001
:# euploid embryos 38429 28423 1.7x 1.6 0.8+ 1.1 G307 <0.001
' Euplotdy rates (%} 554 44.8 324 182 85 <0001
:Cycles with no euploid embryos (%) 5.2 12.5 248 48.8 740 <0.001

This table compares t%\é_c'iemo.grap.hic.s, _num.bi_:.f of embrfos_biuﬁsiéd and the pléédf_dal.a be.rm_a.s_:r.\ zhe ﬁyé age groups. BMI: bodymass jnée:_:. NS: not_s‘tgr_ﬁﬁca_r.{t: . : i
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Figure | :Embrye euploidy according to the woman's age. .|
A: The association between women's age and eupkndy rates. Euplaidy
rates are highest in young women and start to gradually decline in -
women ofder than 35 years of age. The fifth degree poEynomlaI
regression line dalmeates the changes in eupioudy rates as wamen get
older. B: The prevalence of IVF cycles in whtch no euplond embryo is
obtained, relative to the woman's age. R :

starting intramuscular progesterone when the endometrial thickness
reached >7 mm, The transfer was performed & days after starting
progesterone.

Laboratory protocols

Embryos were cuitured in sequential media using the EmbryoScope
(Vitralife) time-fapse system. Embryos were biopsied on Day 5 or 6
based on the time of blastutation. After immobilising the embryo with
a holding pipette, the zona pellucida was perforated by laser puises
{ZILOS-tk Laser), and a biopsy pipette of 20-pm internal diameter
was used to aspirate three to seven cells. The specimens were washed
with a wash buffer and placed in 0.2-mL PCR wubes including 2 pl. lysis
buffer. The Weill Cornell PGS team used the llumina (BlueGnome,
Cambridge, UK) 245ureV3 chip (aCGH) to analyse the specimens.
Since 2017, the PGS team has been performing Z4-chromosome
aneuploidy screening with next-generation sequencing (NGS). The
blastocysts were cryopreserved using the Kitazato-based vitrification
method (Kuwayama 2007).

Study variabies

IVF cycles were divided into the five Society for Assisted Reproductive
Technology {SART) age groups: <35, 35-37, 38-40, 4142 and >42
v.0. Euploidy rates and LBRs were compared between different dura-
tions of stimulation (<10, 10-12 and > 13 days), total gonadotropin
dosages (<4000, 4000-6000 and 6000 IU), numbers of ococytes
retrieved (<10, 1019 and >20 oocytes}, peak E2 levels {«<2000,
2000--3000 and >3000 pg/mL) and sizes of the largest follicle on
the day of trigger {<20 and >20 mm), Of note, the foilicle size was
the mean of the largest two perpendicular diameters assessed by
transvaginal ultrasound. The euploidy rate per cycle was caleulated by
dividing the number of euploid embryes, which have 46 chromosomes,
by the total number of biopsied embryos,

Statistical analysis

Categorical variables were compared with the Chi-square {x*} and
Fisher's exact tests. The odds ratios (ORs) with 95% confidence
intervals (Cls) were calculated and controlled for confounding factors.
We accounted for repeated measures using generalised estimating
equations. Continuous variables were tested for normality. They were
expressed as mean = standard deviation, and parametric data were
compared using the analysis of variance (ANOVA) test. P < 0.05 was
considered statistically significant. Data analysis was performed with
STATA statistical software version 14 (StataCorg LP).
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Tabla Il Clncaloutcomes o IVFIPGTA eyels.

Euploidy rates (%) in women of different age groups (years)

Age (# embryos) <35 (n=13469)

Dura%i_:_m of stlmulatlon (days)"-_.'

<10 {rn =882 cycles) 544 44.1

10—-12 {n= 1092 cycles) 55.2 45.5
> 12 {n= 256 cycles) 609 44.2
P value NS NS
Gonadotropin dosages (IU) 00 L S
<4000 (1= 1414 cycles) 55.6 445
40006000 {n = 646 cycles) 529 473
>6000 (n= 170 cycles) 62.3 384
P value NS NS
# oocytes retrieved T T
<10 {n=712 cycles) 59.4 44.
10-19 (n= 1102 cycles) 55.2 44.8
220 (n =416 cycles) 53.4 45.6
Pvalue NS NS
Peak E2 levels (pg/mLy - e
<2000 (n= 1133 cycles) 557 46.2
2000-3000 (n= 676 cycles) 55.4 44.7
> 3000 (n= 421 cycles) 54.8 41.8
P value NS NS
Largest follicle size (mmy= g E I REE S C O
<20 (n= 1165 cycles) 55.6 44.6
=20 {n = 1065 cycles) 55.1 45.0
Povalue . o T N N

35-37 (n = 2694)

38-40 (nm3l55) 4142 (n_um) >42 (n*I!ST)
3.7 18.2 (0.8
30.9 186 6.9
355 16.6 8.5
NS N NS
340 18.4 8.7
30.2 167 9.7
324 226 5.4
NS NS NS
29.9 16.9 7.3
32.9 19.8 0.3
364 t7.2 7.4
NS NS NS
312 16.5 8.8
33.0 212 8.7
35.1 18.2 7.5
NS NS NS
342 16.6 8.2
303 19.8 8.9

The euploidy rates at different durations of stimulatien, ganadotropin dosages, numbers
wornien who underwent [VF/PGT-A cydes, NS: not significant.”

Results

A total of 2230 ¥VF/PGT-A cycles in which | 2298 embryos were anal-
ysed for ploidy status followed by 930 single FET cycles were included.
The demographic parameters and ploidy data are summarised in
Table I. There was no significant difference in parity or body mass
index between the five age groups, The number of embryos biopsied,
euploidy rates and number of euploid embryos were highest in the
youngest age group and declined gradually with women’s age (Table |
and Fig. |A). The prevalence of cycles in which no euploid embryo was
obtained was subsequently the lowest in women younger than 35 y.o.
(5.29) and the highest in women older than 42 y.o. (74%) (P < 0.001}
(Fig. I1B).

Different gonadotropin dosages were associated with comparable
euploidy rates in all age groups (Tablell). in the youngest group
{age < 35 y.0,, n= 3469 embryos), the prevalence of euptoid embryos
was 55.6% for the lowest gonadotropin dosage (<4000 IU}, 52.9%
for 4000-6000 HJ and 62.3% for > 6000 IU (P=10.3)., Similarly, the
euploidy rates at different gonadotropin dosages ranged from 38.4 1o
44.5% in women aged 35-37 y.o. {rr="2694 embryos) (P=0.3), 30.2
to 34% in patients aged 3840 y.0. {n=3155 embryos) (P=0.2), 16.7

of oocytes retrieved, peak estradiol levels and sizé,s of l}.1e largest foliicles on the day of triggerin

to 22.6% in those aged 4142 y.o. (n= 1823 embryos) (P=0.3}, and
5.1 to 8.7% in women older than 42 v.0. (n= 1157 embryos} (P =0.3}
(Table I1).

The duration of stimulation did not affect the euploidy rates in any
age groups (Table ). In the youngest patients (<35 y..), the euploidy
rate was 54.4% for women who had stimulation for 10 days, 55.2%
for 10—12 days and 60.9% for > {2 days {P=10.2). Similarly, the oldest
patients {42 y.0.} had comparable euploldy rates, ranging from 6.9 to
$0.8% at various durations of stimufation (P = 0,2) {Table i),

The response to stimulation as assessed by the number of oocytes
retrieved and peak E2 levels was not associated with the chromosomal
status of embryos in any age groups (Table Il}. For Instance, the
retrieval of =20 oocytes was associated with 53.4% euploidy rates
compared to 594% for <i0 oocytes in women younger than 35
v.0. (P=0.2). Euploidy rates ranged between 7.3 and 103% in
women older than 42 y.o. at different numbers of oocytes retrieved
(P= 0.4}, Elevated peak E2 tevels (> 3000 pg/mi.) were associated with
comparable euploidy rates with E2 <2000 pg/mL in all age groups:
54.8 vs, 55.7% (P =0.9) in women <35 y.0,, 35.1 v5. 31.2% (P=04) in
wormen aged 3840 y.o. and 7.5 vs. 8.8% (P = 0.8) in women older than
42 yo.
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Flgure 2 Lwe blrth rates accurdmg to ovarian st:mu!ation methuds and outcomes in dlfferent age groups of wumen There was
no significant difference in LBRs after single frozen-thawed eupimd embryo r.ransfer cycles in which patients had different {A} gonadotropin dosages. :
(B} durations of stimulation, (C) numbers of oocytes remeved (D) peak estrad:ol [evels or, (E) skzes of the largest fo]hcle on the day of the ovulatlon :

trigger during their ovarlan stimutation cycles

When cycles were stratfied according to the largest follicle size
on the day of trigger, cycles in which follictes were =20 mm were
associated with comparable euploidy rates with cycles in which folicles
were <20 mm: 55,1 vs. 55.6% (P = 0.8} in women younger than 35 y.0,,
30.3 vs. 34.2% (P = 0.08) in women aged 38-40 y.o. and 8.9 vs. 8.2%
{P =0.7) in women older than 42 y.o. (Table Il).

The effects of ovarian stmutation and cocyte yield on the implan-
tation and survival potential of euploid embryos were also evaluated
(Fig. 2). In the youngest group (age <35 y.o.), LBRs ranged from
45.4 t0 67.3% (P=0.1) in cycles of different gonadotropin dosages
(Fig. 2A). Between these groups, the LBRs ranged from 49 to 59.1%
(P ==0.2) in women aged 38-40 y.c. and from 50% to 69.7% (P=0.7) in
women older than 42 y.o. {Fig. 2A}. In addition, there was no significant
difference in the LBRs between groups with different numbers of
cocytes retrieved, peak E2 levels, durations of stimulation or sizes of
the largest follicle on the day of trigger (Fig. 2).

Discussion

This study evaluated the effects of ovarian stimulation on embryo
ploidy rates and LBRs after the transfer of euploid embryos. Our find-
ings indicate that the number of cacytes retrieved, peak E2 level, dura-
tion of stimulation, total gonadotropin dosage and size of the largest
follicle on the day of trigger all de not influence either embryo ploidy
rates or LBRs of euploid embryos within categories of the woman's
age at retrieval. The current study also shows the steep decrease with
age in euploidy rates in women older than 35 years (Fig. |A). The
number of biopsied embryos also decreased with age (Table 1). These
two factors resulted in the positive correlation between a woman's
age and the percentage of cycles in which no euploid embrye was
obtained, especially for women clder than 37 y.o, (Fig. 18).

Previous studies investigating the effects of exogenous gonadotropins
and high oocyte vield on oocyte quality, embryo ploidy and
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implantation potential present conflicting data (Golbus 1981; Vogel
and Spielmann [992; Jackson et al. 1998; Kaizaffe et al. 2005; Baart
et ol. 2007; Gianarofi et al. 2010; Labarta et ol. 2012; Tur-Kaspa
2012; Hong et al. 2019). Jackson et al. reviewed 483 IVF cycles
and suggested that higher E2 levels and a higher number of oocytes
retrieved are associated with increased embryo multinucleation and
lower clinical pregnancy rates (Jackson et al. 1998). A small study by
Baare et a!. including women younger than 38 y.c. used fluorescence
in situ hybridisation (FISH) to compare the ploidy rates of deavage-
stage embryos generated after a mild stimulation regimen with those
obtained after a conventional high-dose exogenous gonadotropin
regimen (Baart et al. 2007). The fatter was associated with a greater
number of oocytes and embryos but also a higher aneuploidy rate
compared to the former, teading to a comparable number of euploid
embryos (Baart et of. 2007). Katz-Jaffe et al. also suggested that a
higher daily gonadotropin dose during [VF is associated with a greater
nurnber of meiotic errors compared to a lower daily gonadotropin
dose (Katz-jaffe et al. 2005). Vogel et al. analysed the chromosomes
of pronuclei from mouse zygotes and reported an increased rate
of aberrations in the oocyte-derived nuclei fellowing superovulation
compared to spontaneous ovulation (Vogel and Spiefmann [992).
Conversely, Golbus et al. reported comparable mouse oocyte
aneuploidy rates between oocytes obtained after superovulation and
those from spontanecus ovulation {Golbus 1981). Hong et dl. also
reported comparable aneuploidy rates between 369 natural cycles
and 2846 gonadotropin-stimutated IVF cycdles {Hong et ai. 2019). In
addition, Labarta et al. conducted a prospective study to compare
the aneuploidy rates in oocyte donors {mean age = 25.4 + 4.0 years)
between unstimulated and stimulated IVF cycles (Labarta et of. 2012).
Of the 51 women who underwent unstimulated cycles, 46 also
completed stimulated cycles. Embryo biopsy was performed at the
cleavage stage, and FISH was used for chromosomal analysis. There
was no significant difference in the aneuploidy rates between the
unstimulated cycies {34.8%) and stimulated cycles (40.6%) (P =0.45)
{Labarta et al. 2012). The authors could not extrapolate these
interesting results to older or infertile women because they only
inclzded young oocyte donors. Our findings are consistent with their
reassuring data and, mostimportantly, include infertife women in all age
categories who were high or poor responders and received different
gonadotropin dosages.

Theimpact of ovarian stimulation and oocyte yield on the cumulative
LBR can be interpreted as an indirect indicator of their impact on
embryo development and implaniation potential. For instance, a large
multicenter retrospective study followed 14469 patients for at least
2 years after their retrieval cycles 1o assess the outcomes of fresh and
frozen cycles {Polyzos et al. 2018). They reported a steady increase in
the cumulative LBR, which did not reach a plateau, with the increase
in the number of cocytes retrieved (Polyzos et al. 2018). The positive
correlation between oocyte yield and cumulative LBR has also been
confirmed by other swidies {Ji et al. 2013; Drakepoulos et al. 2016). A
high number of retrieved mature cocytes (=20 mature cocytes) was
also correlated with comparable implantation and ongoing pregnancy
rates of euplold embryos to those with a lower number of mature
oocytes (6--10 and 10—20 mature oocytes) (Unal et al, 2009). These
results suggest that high oocyte yield is not embryotoxic, which is
consistent with our data that showed comparable aneuploidy rates and
LBRs between groups with different oocyte yields.

Given that stimulation does not seem to affect ploidy rates, the
reported differences in euploidy rates among young oocyte donors
from 42 centres could be related to other factors such as culture
conditions (e.g. variations in PH or temperature) (Pickering et al.
1990; Almeida and Bolton 1995; Munne et al. 1997; Munne et al.
2017). It is Important to note that the majority of patients included
in our study in the high E2 group (>3000 pg/mL) had E2 levels
that ranged between 3000 and 5000 pg/ml, with a mean level of
3703 £ 658 pg/mL. Furthermore, most women in the high ococyte
yield group {=20 cocytes) had 20-35 retrieved oocytes {mean 25+ 6
oocytes). Therefore, the conclusions of this single-centre study must
be interpreted with caution, as we rarely encounter women whose
E2 is >5000 pg/mL or who have >35 oocytes {Vaibuena et al. 2001).
Similarly, we cannot attest to the safety of administering hCG at follicles
>22 mm because the overwhelming majority of our patients included
in this study were triggered when the average size of the largest follicle
was <22 mm,

The reassuring findings of this study should not be misinterpretedas a
promotion to aggressively stimulate patients, especiafly since extreme
ovarian responses are linked to higher risks of complications such as
intra-abdorninal bleeding, ovarian torsion and OHSS (Bodri et a/. 2008;
Steward et al. 2014). It must also be emphasised that using GnRH
agonist triggers followed by a freeze-all policy minimises, but does
not eliminate, the risk of OHSS (Fatemi et al. 2014; Ling et af, 2014),
Another reason to avoid aggressive stimulation is the finding that some
women undergoing GnRH antagonist IVF stimulation protocols may fail
to respand to the GnRH agonist trigger, and thus may require hCG to
trigger final cocyte maturation {Meyer et al. 2015).

In conclusion, this study reassures clinicians and patients that the
total gonadotropin dosage, duration of ovarian stimulation, size of the
largest follicle on the day of trigger, peak estradic! level and oocyte
yield, within certain ranges, do not appear to influence aneuploidy rates
or the viability of the euploid embryos, in any age category.
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