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Summary

Assisted reproductive technology (ART) is an efficacious
and frequently used treatment of infertility. Multiple births
resulting from the widespread practice of transfer of more
than one embryo per treatment trial have reached epidem-
ic proportions. Since the revision of the Swiss law on ART
in September 2017, up to 12 embryos per couple may
now be developed in vitro and cryopreserved in Switzer-
land. This potentially allows for the selection and transfer
of only one embryo to avoid multiple birth with ART. We
decided to offer transfer of one embryo to all infertile pa-
tients undergoing ART in our institution. In this retrospec-
tive cohort study the cumulative pregnancy and live-birth
rates after universal transfer of one embryo from January
2018 to December 2019 were analysed. The cumulative
pregnancy rate per oocyte collection and up to five trans-
fer cycles was as high as 48.9%, whereas the cumula-
tive live-birth rate reached 33.4% and none were multiple
births. These results were age-dependent, with best out-
come in patients aged 37 years or younger. When still re-
maining cryopreserved embryos were taken into account,
the cumulative birth-rates could exceed 60% per oocyte
collection in all age groups. The consequent adoption of a
single embryo transfer significantly reduced the incidence
of multiple births in the department of obstetrics and the
number of prematurely born infants resulting from multiple
pregnancies in the department of neonatology. Universal
elective single embryo transfer is feasible in Switzerland,
benefits infertile couples treated with ART and reduces the
number of multiple births in obstetrics and of newborn chil-
dren hospitalised into neonatal care.

Introduction

According to the World Health Organization (WHO), in-
fertility is a disease of the reproductive system defined by
the failure to achieve pregnancy after 12 months or more
of regular unprotected sexual intercourse [1, 2]. The inci-
dence of this condition is frequent in all populations and
may affect between 7% and 15% of all couples during
some time of their reproductive life. Assisted reproductive
technology (ART) provides the most effective medical
treatment to overcome infertility. ART usually consists of

a hormonal treatment, during which the ovaries are stim-
ulated to produce multiple ovarian follicles, from which
oocytes can be retrieved. This hormonal treatment mostly
consists of gonadotropin preparations combined with a go-
nadotropin releasing hormone (GnRH) agonist or a GnRH
antagonist to prevent premature ovulation. Subsequently,
fertilisation of all harvested oocytes takes places in a spe-
cialised laboratory. After fertilisation, several embryos
may develop. Conventionally, several embryos are trans-
ferred into the uterus of the patient, and remaining embryos
are cryopreserved and stored for later use. Current efficacy
of ART stems from the possibility to select embryos from
a cohort of oocytes that were fertilised through conven-
tional in vitro fertilisation (IVF) or with intracytoplasmic
injection of sperm (ICSI). The identification of the early
processes of fertilisation and early embryonic growth up
to the blastocyst stage, which is reached 5 days after fer-
tilisation, also adds to current efficacy of ART. However,
this widely used therapeutic strategy is not without risks.
The most common complication of the transfer of more
than one embryo per cycle consists of multiple pregnancy,
which frequently results in premature delivery with all its
inherent risks for both the mother and the infants [3-5].
Another frequent adverse event is the ovarian hyperstimu-
lation syndrome (OHSS), which in its severe form occurs
in approximately 1.7 to 8.5% of all ART treatments [6, 7].

New methods and technologies have been introduced to
avoid these complications. In comparison with the older
GnRH-agonist based protocol, the risk of OHSS is sig-
nificantly reduced by using the GnRH antagonist protocol
instead of a GnRH agonist [6]. Human chorionic go-
nadotropin (hCG) has been used to induce the final stages
of follicular maturation and to resume meiosis. However,
hCQG is also implicated in promoting OHSS [8]. In modern
ovarian hyperstimulation protocols, GnRH antagonists are
now added to ovarian stimulation with gonadotropins to
prevent premature ovulation and, once the follicles reach
the appropriate size, a GnRH agonist replaces hCG to trig-
ger the endogenous luteinising hormone (LH) surge [9].
In addition to novel ovarian stimulation protocols, ultra-
rapid vitrification has improved cryopreservation of em-
bryos such that, instead of transferring embryos imme-
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diately after oocyte collection, all embryos may now be
stored frozen with virtually no risk of damage for later
thawing and transfer. This treatment strategy, commonly
termed “freeze all”, has significantly reduced the incidence
of OHSS, as recently demonstrated in a prospective ran-
domised clinical trial [10]. Furthermore, the improvement
of in vitro culture techniques of oocytes and embryos has
paved the way to reducing the number of embryos needed
for successful pregnancy. The decision to transfer only one
embryo per treatment trial opened the gate for the concept
of elective single embryo transfer (eSET) [11]. The use of
eSET has considerably reduced the risk of multiple deliv-
ery after ART in a number of European countries, such as
Belgium, Sweden and Finland [12—-14]. Although the prac-
tice of eSET is being firmly established in those countries
and elsewhere [15], it is still not being applied universally
to all infertile couples treated with ART.

As aresult of the prevailing legal restrictions, Swiss repro-
ductive physicians have long been unable to adopt most of
these improvements in ART. In comparison with interna-
tional standards, Swiss outcome results remained moder-
ate and the incidence of multiple deliveries high [16—18].
After long and controversial debates, the new law dealing
with ART was finally introduced [19]. Since September
2017, the cryopreservation of up to 12 embryos per couple
is allowed and the principle of eSET can now be applied
potentially to all infertile couples. However, misbelieve
about the feasibility and benefits of eSET still prevails
among patients, physicians and embryologists alike.

We decided to apply the principle of eSET to all infertile
couples treated with ART in our institution. The present
communication describes the results, including the effects
of this policy on the outcome results of ART and on the in-
cidence of multiple births in the obstetrics and neonatology
intensive care departments.

Material and methods

As part of a research project funded by the Swiss National
Fund (SNF) dealing with the identification and charac-
terisation of epigenetic variation in human spermatozoa
and its impact on embryonic development (No.
320030 _189264), we systematically analysed the data of
all new patients treated with ART in 2018 and 2019
(EKNZ 2020-00330). We here describe the results of this
retrospective single-centre cohort study and also include
the number of multiple delivery births that occurred in the
department of obstetrics of the University Hospital and the
number of premature neonates hospitalised in the intensive
care unit of the neonatology department of the University
Children’s Hospital of Basel from 2016 to 2019.

Data extraction

In the Reproductive Medicine and Gynaecological En-
docrinology (RME) department, University Hospital
Basel, all data of infertile couples are systematically reg-
istered in an online database (FertiMed®, Philippe Belloni,
Reinach BL, Switzerland). Prior to ART the patients are in-
formed about the legal requirements concerning data col-
lection, including data reporting to the authorities, and all
couples signed a consent form prior to treatment. For the
purpose of this retrospective analysis, data of all infertile
couples treated with ART in 2018 and 2019 were extract-
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ed and processed. We excluded all infertile couples who
underwent thawing cycles with oocytes in the pronuclear
stage or embryos that were cryopreserved before 2018. We
also excluded all treatments with preimplantation genetic
testing (PGT) and fertility preservation. The outcome of all
pregnancies and deliveries was systematically obtained by
written letters to the respective obstetricians.

Treatment procedures

Ovarian hyperstimulation invariably consisted of daily
subcutaneous injections of either urinary or recombinant
gonadotropin preparations in a GnRH antagonist protocol,
as previously described [9]. Ovarian hyperstimulation was
monitored both with vaginal ultrasound and with repeated
measurements of the serum oestradiol and progesterone
concentrations. Except in patients diagnosed with hypog-
onadotropic hypogonadism (WHO I) the final maturation
of the ovarian follicles was always triggered with a GnRH
agonist (Decapeptyl® 0.2 mg, Ferring, Saint-Prex, Switzer-
land). Triggering was done in the presence of 1000 pmol
oestradiol concentration per mature follicle and in the pres-
ence of progesterone levels rising above the basal serum
level. Exactly 36 hours after trigger with the GnRH agonist
or 37 hours after ovulation induction with hCG, oocytes
were harvested through ultrasound-guided transvaginal as-
piration of all visible ovarian follicles. Up to 12 oocytes in
the pronuclear stage were cultured to the blastocyst stage
in a time lapse incubator (ESCO Medical Miri, Arhus,
Denmark). If more than 12 oocytes became fertilised, the
remainder were stored frozen in the zygote stage.

In all cases, only one embryo was transferred per treatment
trial. Embryo transfer was always carried out under trans-
abdominal ultrasound guidance. The remaining embryos
were vitrified in the blastocyst stage, either 5 or 6 days af-
ter fertilisation. Luteal phase support was initiated imme-
diately after oocyte collection, using vaginal progesterone
supplementation (600 mg daily, Utrogestan®, Vifor, Vil-
lars-sur-Glane, Switzerland) supplemented with low dose
hCG (Choriomon®, IBSA, Lugano, two or three times
2000 IU, every third day).

Freezing of all embryos was carried out in the following
situations:

1. In the presence of high circulating oestradiol levels at
ovulation induction (15,000 pmol/l or higher).

2. In the presence of high circulating progesterone levels
at ovulation induction (6.2 nmol/l or higher).

3. When 15 or more oocytes were harvested.

4. In the presence of any abnormality of the endometri-
um, as visualised with ultrasound, such as serometra,
polyps or adhesions.

If all embryos were stored frozen, a thawing cycle was ini-
tiated at the earliest in the subsequent treatment cycle [20]
or later.

In thawing cycles, proliferation of the endometrium was
induced with oestradiol valerate (6 mg daily, Progynova®,
Bayer, Ziirich, Switzerland). After proliferation of the en-
dometrium, as verified by ultrasound, the secretory phase
was initiated by supplementing vaginal progesterone (600
mg daily, Utrogestan®) to oestradiol valerate. One embryo
was thawed and transferred after 5 days.
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Pregnancy was defined by the presence of at least 100 IU/1
hCG in the serum 14 days after oocyte collection or 9 days
after thawing and transfer of one single blastocyst embryo.
All pregnancies were followed sequentially until week 13
of pregnancy. After that, the pregnant patients were re-
ferred back to their obstetrician.

All in house diagnostic and therapeutic procedures are de-
scribed in written protocols. Quality management is both
certified (DIN EN ISO 9001:2015) and accredited (ISO/
IEC 17025:2017). At all stages gametes and embryos are
systematically identified through a matching system, IMT
Matcher, provided by IMT International, Gynemed GmbH,
Lensahn, Germany. Semen analysis is consistently per-
formed according to the WHO guidelines (2010) [21] and
selected samples are quality controlled both internally
(monthly means) and externally (QuaDeGa). RME partici-
pates in the FIVNAT-CH data collection.

Data analysis

The cumulative pregnancy and live-birth rates were
analysed per ovarian hyperstimulation followed by oocyte
collection, and calculated based on the sequential transfer
of single embryos in the stimulated cycle and in subse-
quent thawing cycles during the observation period from
1 January 2018 to 31 December 2019. The pregnancy and
live-birth outcome rates were calculated using the method
given by Malizia and coworkers [22] with some modifica-
tions. The “optimistic” cumulative live-birth rate scenario
assumes that all patients who did not return for subsequent
treatment cycles had the same likelihood of a pregnan-
cy and live-birth. The “conservative” method was not ap-
plied in this set of patients. Instead, potential additional
live births beyond the period of observation were calculat-
ed from the number of still cryopreserved blastocysts. For
each of the four age groups, the implantation and live-birth
probability per blastocyst was calculated. By multiplying
the child/blastocyst ratio with the number of blastocysts
still available, we calculated the “maximum” live-birth
rate, if all remaining embryos would be thawed one by one
during sequential thawing cycles.

Differences between groups were analysed with the chi-
square test.

Results

The characteristics of the 381 infertile couples treated with
ART and having undergone oocyte collection for IVF and
ICSI in 2018 and 2019 (without cancelled cycles, without
PGT and leaving out fertility protection treatments) are
summarised in table 1. After ovarian hyperstimulation and
ovulation induction, 413 oocyte collections were per-
formed in 381 infertile women and 5059 oocytes were har-
vested (mean number of oocytes collected per aspiration:
12.2, fig. 1). In this cohort there were no treatments in
which no oocyte was harvested. In five treatment trials, on-
ly one oocyte was collected (1.2%). IVF was performed in
114 treatments (27.6%), ICSI in 299 treatments (72.4%).
In 16 treatment cycles, fertilisation failed to occur (3.9%).
Two pronuclei were identified in 2801 oocytes (fertilisa-
tion rate: 55.4%). In 22 treatments, none of the fertilised
oocytes developed to the blastocyst stage (6.8%). In cases
with more than 12 fertilised oocytes, a total of 119 zygotes
were stored frozen. A total of 942 embryos developed to
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the blastocyst stage (33.6%). In 415 treatment cycles, all
embryos were stored frozen without transfer to the uterus
(freeze all: 35.1%), mostly because more than 14 oocytes
were harvested. During the observation period, four cases
with OHSS were observed (0.97%), all after transfer of
an embryo in the stimulated treatment cycle supplemented
with hCG. Two severe cases needed to be hospitalised, but
recovered without late complications.

A total of 202 pregnancies resulted from the transfer of
652 single embryos (cumulative pregnancy rate per oocyte
collection: 48.7%, fig. 2). Sixty pregnancies ended in mis-
carriage (29.7%), four were ectopic pregnancies (2.0%);
138 pregnancies remained intact (68.3%). All were single-
ton pregnancies. Three children died postnatally (one tri-
somy 18, one owing to a hypertrophic cardiomyopathy of
unknown origin and one owing to multiple organ malfor-
mations, including congenital absence of the biliary ducts).
Exactly 50% of the children were boys and 50% girls.

The cumulative pregnancy and live-birth rates per oocyte
collection are depicted in fig. 1. During the observation pe-
riod (2018 and 2019) both the pregnancy and the live-birth
rates continued to rise with each subsequent transfer of one
embryo per treatment. As female age is the most signifi-
cant factor in determining the outcome of ART, both the
cumulative pregnancy and live-birth rates were calculat-

Figure 1: The stepwise fate of 5059 oocytes obtained during 413
oocyte retrievals (OPUs) in 381 infertile couples is presented
graphically. IVF or ICSI led to 2801 oocytes displaying two pronu-
clei (2PN, 55.1% per harvested oocyte), to 942 embryos in the
blastocyst stage (55.1% per oocyte), to 652 transfers of single em-
bryos (12.9% per oocyte) and to 202 pregnancies (4.0% per
oocyte). * As Swiss legislation does not allow the cryostorage of
more than 12 embryos, we cryopreserved 110 oocytes in the
pronucleate stage.

total no. of oocytes: 5059 (100 %)
12.2 (0 — 48) per OPU

2PN: 2801(55.1 %)

6.8 (0—33) per OPU 110 2PN's cryopreserved *

blastocysts:
942 (18.6 %)
2.4(0-12)

transfers:
652 (12.9%)

pregnancies:
202 (4.0 %)
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ed according to the age of the treated patients at the mo-
ment of oocyte collection (fig. 3). The age categories were
taken from Malizia and coworkers [22]. Both the cumula-
tive pregnancy and live-birth rates correlated proportional-
ly with the age of the patients.

The maximum expected cumulative live-birth rate result-
ing from the thawing and transfer of all still remaining cry-
opreserved blastocysts is given in fig. 4 and exceeded 60%
in all age groups.

The impact of universal single embryo transfer in all cou-
ples in our institution on the number of multiple deliveries
in the department of obstetrics and on the intensive care
unit of the department of neonatology of the University
Children’s Hospital (UKBB) was examined as well (fig.
5). The number of twin deliveries and the number of new-
born children from multiple births who had to be hospi-

Figure 2: Cumulative pregnancy and live-birth rate during the cy-
cle with oocyte collection and in subsequent thawing cycles of cry-
opreserved embryos. Due to low numbers cycle 4 and 5 are sum-
marised as “thawing cycles”. Only one embryo in the blastocyst
stage was transferred in all treatment cycles.

cumulative outcome per oocyte collection

talised in the department of neonatology decreased signif-
icantly between 2016-2017 and 2018-2019 (p = 0.0001).
In detail, the overall number of deliveries of twins and
triplets, respectively, decreased from 316 in 2016-2017 to
189 in 2018-2019 (—40.2%) and from 12 to 4 (—66.7%)

Figure 3: The cumulative pregnancy and live-birth rates are de-
picted according to various age groups at the moment of oocyte
collection. Due to low numbers cycle 4 and 5 are summarised as
“thawing cycles”. Only one embryo in the blastocyst stage was
transferred in all treatment cycles.

cumulative pregnancy rate per oocyte collection

% 60 585 0022
50 510 0077
40 . ————=ce7 00

345 0.011
30 /

20

—a—<35y
-a-35y-37y
—=-38y-39y
~=-40 y or more

oocyte collection  thawing cycle thawing cycle thawing cycles

cumulative live birth rate per oocyte collection

% 60 P
%
50 475 48.9 40 378 0876
433 343 0957
40 30 0.974
346
205 324 33.4 0.958
30 254 2%
% —a=—pregnancy rate —a-<35 y
—a—live birth rate 10 —=-35y-37y
10 —-38y-39y
~=—40 y or more
0 ) - - - 0
oocyte collection thawing cycle thawing cycle thawing cycles oocyte collection  thawing cycle thawing cycle thawing cycles
Table 1: Characteristics of the 413 couples during the cycle for oocyte harvest.
Characteristic | Mean value (SD) Range
Female age (years) 35.8 (3.9) 25-45
<35 years, n (%) 164 (39.7%)
35-37 years, n (%) 102 (24.7%)
38— 39years, n (%) 63 (15.2%)
240 years, n (%) 30 (20.3%)
Female BMI (kg/m?) 23.9 (4.5) 17.1-42.8
Antral follicle count (n) 18.3 (10.6) 2-73
AMH (pmol/l) 18.6 (16.8) 0.3.-181
Basal FSH (1U/1) 7.9 (2.5) 3.1-28.2
Male age (years) 38.6 (6.2) 24-67
Male BMI (kg/m?) 26.2 (4.0) 14.0-50.2
FSH (1U/) 6.7 (6.4) 0.2-53.5
Testosterone (nmol/l) 16.1 (5.7) 3.9-50.3
Normozoospermia, n (%) 183 (44.3%)
Abnormal semen quality, n (%) 187 (45.3%)
Azoospermia, n (%) 28 (6.8%)
Cryptozoospermia, n (%) 15 (3.6%)
Duration of infertility (months) 48.5 (38.0) 3-331
AMH at stimulation start (pmol/l) 14.5 (12.5) 0.8-98.1
FSH administered (IU) 3776 (1527) 1025-7800
Oestradiol level at trigger (pmol/l) 8453 (4453) 1168-37532
Progesterone level at trigger (nmol/l) 2.7 (1.3) 0.2-8.2
Oocytes harvested per case (no.) 12.2 (7.6) 1-48
Oocytes fertilised per case (no.) 6.8 (4.9) 0-33
Blastocysts (n) 3.1(2.2) 0-11
AMH = anti-Mdllerian hormone; BMI = body mass index; FSH = follicle stimulating hormone
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(p = 0.311). The number of newborns from twin pregnan-
cies decreased from 109 in 20162017 to 98 in 2018-2019
(—10.1%) and the number of newborns from triplet preg-
nancies dropped from 20 in 2016-2017 to 6 in 2018-2019
(=70.0%).

Discussion

ART has become a globally used treatment of infertility
[23]. Up to 2016 at least 1,816,760 children were born after
ART in Europe [24]. The current efficacy of ART large-

Figure 4: The number of children per transferred blastocyst was
calculated for different age groups and was multiplied by the total
number of blastocysts per infertile couple still remaining cryopre-
served (inset table). The cumulative live birth rate per oocyte col-
lection achieved during the observation period is compared with
the maximum cumulative live birth rate calculated from the total
number of blastocysts originating from the oocyte collections per-
formed in 2018 and 2019.

Age No. of children / blastocyst
<35y. 0.245
35y.-37y. 0.226
38y.-39y. 0.191
40 y. or more 0.224

®mcurrent cumulative live birth rate

% 90
% 815 Omaximal cumulative live birth rate

75

62.2 60.6

60

45

<35y 35y-37y

38y-39y 40y or more

Figure 5: The impact of the embryo transfer policy in our institu-
tion before and after the decision to transfer only one embryo in all
ART treatments on the number of multiple deliveries in the depart-
ment of obstetrics of the Women’s Hospital of the University and in
the department of neonatology of the Children’s Hospital of the
University. A decline in both twin and triplet deliveries, and twin
and triplet newborns, is observed between the time periods
2016-2017 and 2018-2019.

e 00001 _ [=20t62017
:;28.6& p=0. 35% | 20182019

300 285 975

no. 350

250

200 193

deliveries of multiples hospitalized newborns
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no.120 109
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twin deliveries  triplet deliveries

newborns from
triplet births

newborns from
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ly depends on access to a set of multiple oocytes, which
can be subjected to fertilisation and from which a num-
ber of embryos may develop (fig. 1). Retrospective analy-
sis of large-scale databases has demonstrated that, ideal-
ly, between 10 and 15 oocytes are needed to achieve the
best success rate with few complications [18, 25]. In addi-
tion, the low implantation rate per embryo has traditional-
ly been compensated by the transfer of more than one em-
bryo per treatment trial, especially in older patients. This
practice has resulted in an epidemic rise in the number of
multiple deliveries [26]. Multiple deliveries are burdened
with complications such as prematurity, discordant fetal
birth weights and placentation abnormalities [27, 28]. The
risk of these complications and their frequent long-last-
ing sequelae in both the mother and her infants are often
underestimated or not taken into consideration. For finan-
cial reasons, for reasons of public awareness and to reduce
workload both the infertile patients and the involved physi-
cians and embryologists perceive the pressure to achieve
pregnancy as fast as possible. The professional dissoci-
ation between the short-term outcome results in repro-
ductive medicine (pregnancy rate, live birth rate) on the
one hand, and much later obstetric and neonatal outcomes
(multiple delivery, long-term health of the child) on the
other, renders it difficult to convince all stakeholders to
limit the number of embryos transferred per treatment cy-
cle. Although the revised Swiss law on assisted reproduc-
tive technology now allows the cryopreservation of up to
12 embryos per treatment cycle, the principle of transfer of
only one embryo per treatment trial in all infertile couples
(regardless their age) is still far from being accepted by all
stakeholders.

Numerous studies have demonstrated the beneficial effect
of the transfer of only one embryo on the likelihood of
pregnancy and live birth, and its impact on nation-wide
recorded incidences of multiple delivery [11—13]. The fea-
sibility of this approach in older patients has also been
demonstrated repeatedly [29, 30]. The analysis of register
data on ART of the United States, of Australia and New
Zealand and of Europe demonstrate the increased use of
single embryo transfer and the concomitant decrease in the
number of multiple deliveries, including twins [15]. After
the instalment of the revised law on ART in Switzerland
in September 2017, we decided to embark on universal eS-
ET in all patients treated with ART in our institution. This
decision was motivated by the urge to avoid all complica-
tions in ART at the benefit not only of the infertile cou-
ples themselves, but also of the children. This decision was
heavily discussed among the various professional groups
within the team. Embryologists have the tendency to over-
estimate morphological assessment of embryos and both
clinicians and nurses are inclined to fulfil all wishes of
their patients, but finally the principle of eSET was ac-
cepted by all. Controversial discussions are occasionally
ongoing with some infertile couples, who wish to max-
imise their chances through the transfer of more than one
embryo. Concerns about the future wellbeing of the chil-
dren resulting from eSET is accepted by all informed cou-
ples. During the observation period 2018-2019, all patients
were universally treated with eSET and no multiple preg-
nancies and births occurred.
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In addition to universal eSET in all couples, the “freeze
all” strategy was applied to 35.1% of all treatments, mainly
to avoid OHSS. Recent data from a multicentre study
demonstrated that the pregnancy and live-birth rates are
not reduced by this option [31]. Despite this precaution,
four cases with OHSS were observed after embryo transfer
in the stimulated cycle as a result of luteal phase supple-
mentation with low doses of hCG.

During the observation interval 2018 to 2019, a cumulative
pregnancy rate of 48.9% and a live birth rate of 33.4%
per oocyte collection were achieved (fig. 1). To our knowl-
edge, only one other study has provided cumulative live-
birth rates after a single complete ART cycle (including
transfer of all blastocysts) [32]: in this study the live-birth
rate after one complete cycle varied between 63.8% in
women under 31 years to 4.7% in women over 40 years
of age. We calculated that, if all remaining blastocysts
are thawed and transferred, the maximum cumulative live
birth rate of one complete treatment would exceed 60%
in all age groups (fig. 3). This hypothetical outcome im-
plies, however, that the developmental potential of all blas-
tocysts, including those already thawed and transferred, is
similar. The cumulative likelihood of successful treatment
of up to three complete treatment cycles with ART has
demonstrated live birth rates as high as 80% [33].

The mean age of the treated patients in this cohort (35.8
years) may contribute to high miscarriage rate in the pre-
sent cohort (29.7%), together with ovarian insufficiency
[34], which was diagnosed in many infertile patients in this
cohort (table 1). Two prospective randomised clinical tri-
als have demonstrated that preimplantation genetic testing
of the chromosome complement (PGT-A) of the trophec-
toderm of blastocyst embryos has the potential to identify
embryos with a higher implantation potential and to avoid
miscarriages caused by aneuploidy [35, 36]. These find-
ings, however, have not been confirmed by all [37]. The
option of PGT-A was not included in this retrospective co-
hort analysis.

ART is a costly treatment and the infertile couples have to
carry the entire financial burden of the treatment. Financial
restrictions push many patients to wait a long time until
they embark on their first ART trial. Along with Albania,
Armenia and Georgia, Switzerland offers no financial sup-
port whatsoever to the infertile couples undergoing ART
[38]. The decision of the Federal Office of Public Health
(BAG, 1 July 2019) to fund fertility protection in individu-
als diagnosed with malignant disease provides some hope
for relief. Funding of ART will not only allow more in-
fertile couples to opt for treatment, but should be linked
to universal single embryo transfer in all couples and to a
more stringent “freeze all” to avoid OHSS. Previous health
economic studies have clearly demonstrated that through
prevention of multiple births the medical costs of ART and
its complications can be reduced to such an extent that
ART becomes money sparing [39—41], especially if more
than one child is to be born at different time points after
one ART attempt [42]. In addition, overuse of ART can
be avoided through the introduction of stringent entrance
criteria [43, 44], which may be controlled systematically
through the obligatory cantonal physician supervision vis-
its already in place.
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The present data demonstrate that iatrogenic multiple de-
liveries can be avoided almost completely through the
adoption of eSET in all couples undergoing ART. This
can only be achieved through a collaborative and convinc-
ing effort of all team members and should be facilitated
through reimbursement of treatment costs in the near fu-
ture.
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