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STUDY QUESTION: What are the trends and developments in pre-implantation genetic testing (PGT) in 2016–2017 as compared to
previous years?

SUMMARY ANSWER: The main trends observed in this 19th and 20th data set on PGT are that trophectoderm biopsy has become
the main biopsy stage for PGT for aneuploidies (PGT-A) and that the implementation of comprehensive testing technologies is the most
advanced with PGT-A.

WHAT IS KNOWN ALREADY: Since it was established in 1997, the ESHRE PGT Consortium has been collecting and analysing data
from mainly European PGT centres. To date, 18 data sets and an overview of the first 10 years of data collections have been published.

STUDY DESIGN, SIZE, DURATION: The data for PGT analyses performed between 1 January 2016 and 31 December 2017 with a
2-year follow-up after analysis were provided by participating centres on a voluntary basis. Data were collected using a new online
platform, which is based on genetic analysis as opposed to the former cycle-based format.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Data on biopsy method, diagnostic technology and clinical outcome were
submitted by 61 centres. Records with analyses for more than one PGT for monogenic/single gene defects (PGT-M) and/or PGT for
chromosomal structural rearrangements (PGT-SR) indication or with inconsistent data regarding the PGT modality were excluded. All
transfers performed within 2 years after the analysis were included enabling the calculation of cumulative pregnancy rates. Data analysis,
calculations, figures and tables were made by expert co-authors.

MAIN RESULTS AND THE ROLE OF CHANCE: The current data collection from 2016 to 2017 covers a total of 3098 analyses for
PGT-M, 1018 analyses for PGT-SR, 4033 analyses for PGT-A and 654 analyses for concurrent PGT-M/SR with PGT-A.
The application of blastocyst biopsy is gradually rising for PGT-M (from 8–12% in 2013–2015 to 19% in 2016–2017), is status quo for
PGT-R (from 22–36% in 2013–2015 to 30% in 2016–2017) and has become the preferential biopsy stage for PGT-A (from 23–36% in
2013–2015 to 87% in 2016–2017). For concurrent PGT-M/SR with PGT-A, biopsy was primarily performed at the blastocyst stage (93%).
The use of comprehensive diagnostic technology showed a similar trend with a small increased use for PGT-M (from 9–12% in 2013–2015
to 15% in 2016–2017) and a status quo for PGT-SR (from 36–58% in 2013–2015 to 50% in 2016–2017). Comprehensive testing was the
main technology for PGT-A (from 66–75% in 2013–2015 to 93% in 2016–2017) and for concurrent PGT-M/SR with PGT-A (93%).

LIMITATIONS, REASONS FOR CAUTION: The findings apply to the data submitted by 61 participating centres and do not represent
worldwide trends in PGT. Details on the health of babies born were not provided in this manuscript.

WIDER IMPLICATIONS OF THE FINDINGS: Being the largest data collection on PGT in Europe/worldwide, the data sets provide a
valuable resource for following trends in PGT practice.
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Introduction
The main objectives of the ESHRE PGT Consortium, established in
1997, are to provide guidance and network opportunities to pre-
implantation genetic testing (PGT) centres, to promote best practice
and to collect data on PGT treatments and their outcome. Eighteen
sets of data on PGT cycles, pregnancies, deliveries and children have
been published to date (Geraedts et al., 1999, 2000; ESHRE PGD
Consortium Steering Committee, 2002; Sermon et al., 2005, 2007;
Harper et al., 2006, 2008, 2010; Goossens et al., 2008, 2009, 2012;
Moutou et al., 2014; De Rycke et al., 2015, 2017; Coonen et al.,
2020). An overview has been presented after 10 years of data
collection (Harper et al., 2012). Overall, the data collections provide a
valuable resource for data mining and for following trends in PGT
practice.

Until data collection XVI (2013), data submission from the partici-
pating centres has been retrospective, relying on pre-designed Excel
and later on FileMakerPro files (Apple Inc, Cupertino, CA, USA).
A new online data registration platform was used from data collec-
tion XIX (2016) onwards. Summary data were collected to cover
the transition period in the years 2013–2015 (Coonen et al., 2020).
The online database offers data registration in real time and has
been adapted to accommodate the increased complexity and
changes in the overall timeline of PGT treatments. Embryo biopsy,
genetic analysis and embryo transfer may occur in completely sepa-
rate time frames. Data from these different segments of a PGT
treatment are registered in connected modules, with genetic analysis
as the central module to which multiple oocyte collection modules
and multiple embryo transfer modules can be linked. The new data-
base structure is therefore analysis-based as opposed to the former
cycle-based database in which one oocyte collection was followed
by one analysis and one embryo transfer. The implementation of
the online database in 2016 was followed by a participant’s meeting,
during which representatives of many centres, the database devel-
opers and the steering committee discussed any remaining issues of
the platform.

Following a revision of definitions used in infertility care, the previous
terms of pre-implantation genetic diagnosis (PGD) and pre-
implantation genetic screening (PGS) have been replaced by the term
PGT, including PGT for aneuploidies (PGT-A), PGT for monogenic/
single gene defects (PGT-M) and PGT for chromosomal structural
rearrangements (PGT-SR) (Zegers-Hochschild et al., 2017). From the
first Consortium data collection onwards, PGT cycles for chromo-
somal numerical aberrations of high genetic risk have been combined
with cycles for chromosomal structural aberrations (the current PGT-
SR indication group) and this classification has been maintained when
developing the new database structure in 2015. PGT cycles with sex-
ing for X-linked diseases were no longer presented as a separate

category but were grouped within the PGT-SR indication group. The
implementation of comprehensive genetic testing has enabled concur-
rent PGT-M/SR and PGT-A, and data from such double indications
were considered as a distinct category.

This paper is the first to present data from PGT treatments regis-
tered in the online database.

Materials and methods
The report includes PGT analyses conducted between 1 January 2016
and 31 December 2017 and covers data on PGT indication, biopsy
method, diagnostic technology, the efficiency of the different proce-
dures and (cumulative) clinical PGT outcome in terms of positive hCG
and live births of all fresh and frozen embryo transfers reported up un-
til 2 years after the analysis date.

Data on PGT treatments were provided by 61 Consortium mem-
bers, mainly based in European countries (54/61), covering the follow-
ing treatment modalities: PGT-M, PGT-SR, PGT-A and concurrent
PGT-M or PGT-SR with PGT-A. Centres used a unique login account
to upload the data in an anonymized format onto an online platform
designed for the specific requirements of this data collection (Dynamic
Solutions, Barcelona, Spain). The database was exported to SQL
Server Management Studio Version 15 (Microsoft Corporation,
Redmond, WA, USA) and Structured Query Language (SQL) was
used to retrieve the data per analysis from the database. These data
were exported to Excel 2016 (Microsoft Corporation, Redmond,
WA, USA) where the tables with the numbers and percentages were
generated. Prism version 5 (Graphpad, San Diego, CA, USA) was
used to generate the figures. A total of 9520 genetic analyses con-
ducted within 2016 and 2017 were entered into the database. Of
these, 153 (1.6%) were analysed for more than one PGT-M/PGT-SR
indication, 57 (0.6%) concerned HLA and 15 (0.2%) a mitochondrial
mutation load analysis. Regarding the low numbers, details on these
analyses are left out of the report. Another 331 (3.5%) were excluded
because no indication for PGT was filled in and 161 (1.7%) analyses
had to be excluded because of inconsistent data regarding the PGT
modality or the number of indications. Within the included PGT analy-
ses (n¼ 8803), missing data were left blank and are reported as ‘not
reported’. Following curation, in-depth data analysis was carried out
by expert members of the ESHRE PGT Consortium Steering
Committee.

The data from 2016 to 2017 are compared to the data from 2013
to 2015 (Coonen et al., 2020) or to means from earlier datasets.

The terminology used in this report was based on the revised glos-
sary for infertility care (Zegers-Hochschild et al., 2017). A clinical preg-
nancy was defined as the presence of at least one positive heartbeat.
An ongoing pregnancy was defined as the presence of at least one
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.
positive heart beat at 12 weeks of gestation and a live birth was de-
fined as a liveborn child after 20 weeks of gestation.

Results
The current data collection covers a total of 8803 analyses initiated in
2016–2017 with PGT-M accounting for 35%, PGT-SR for 12%, PGT-A
for 46% and concurrent PGT-M/SR with PGT-A for 7% of analyses.
Overall data per PGT modality are presented in Figs 1–3, Tables I and
II and accompanying text, while detailed results, per modality and per
sub-indication, can be found in Supplementary Tables SI–SXII.

PGT-M
For 2016–2017, 3098 PGT-M analyses were reported, the majority of
which were linked with a single oocyte collection (96%) or biopsy
event (98%). The mean female age was 32.9 years (Supplementary
Table SI). Nearly two-thirds of PGT-M analyses were performed for
an autosomal dominant disease (64%), followed by autosomal reces-
sive and X-linked indications, which accounted for 21% and 15%, re-
spectively (Fig. 1A). The top 10 of the indications for which PGT-M is
applied can be seen in Fig. 2. Nine per cent of the analyses are per-
formed for Huntington’s disease, followed by cystic fibrosis (4.6%) and
neurofibromatosis, hereditary breast cancer type 1 and myotonic
dystrophy type 1 (each 4.3%). Similar to previous data sets, ICSI was
the main fertilization method (98%) and cleavage-stage biopsy was the
most widely used biopsy stage (78%) (Fig. 3). PCR was still the most
widely used first-line method of DNA amplification (82%). In compari-
son to other modalities, the application of blastocyst biopsy is still
limited and gradually rising (8% in 2013, 12% in 2015 and 19% in
2016–2017). The implementation of comprehensive diagnostic tech-
nology (9% in 2013, 12% in 2015 and 15% in 2016–2017) showed a
similar slowly increasing trend. Further detailed results on ART
method, biopsy stage and analysis method for PGT-M analyses can be
found in Supplementary Table SI.

Data on biopsy and analysis at embryo level for PGT-M are pre-
sented in Table I and Supplementary Table SII. Of the 18 126 embryos
for biopsy, 4% were thawed/warmed embryos. The majority of the
embryos analysed (88%) gave a diagnostic result of which 47% were
genetically transferable. This is in line with previous data sets (88–90%
of analysed embryos gave a diagnostic result and on average 44% was
genetically transferable in data set XVI–XVIII). Of the 12% embryos
without diagnosis, 5% showed an inconclusive result while in 7% the
analysis failed. Of all transferable embryos, 24% were freshly trans-
ferred, 53% were cryopreserved and 22% could not be used for the
patient, most likely because of poor embryo development between bi-
opsy and transfer stage. When expressed per biopsied embryo, 40%
was genetically transferable, and 10% and 22% were transferred and
cryopreserved, respectively.

From the 2-year total of 3098 analyses, 74% were coupled with at
least one embryo transfer procedure performed within the 2 years fol-
lowing the analysis. In total, 3182 transfers were performed within this
period, either in a fresh (42%) or a frozen (58%) cycle (Table II,
Supplementary Table SIII). The majority of transfers (87%) involved a
single embryo. Overall, a positive hCG was obtained in 43% of trans-
fers, yielding a clinical pregnancy rate of 35% per embryo transfer

procedure. This is in line with the clinical outcome reported in the
2013–2015 data set (34% per embryo transfer). When expressed per
analysis (n¼ 3098) and per analysis with at least one transfer
(n¼ 2298) the cumulative positive hCG and clinical pregnancy rates
2 years after the analysis were 44%/59% (positive hCG) and 36%/48%
(clinical pregnancy), respectively. In 9% of the transfers, the pregnancy
was lost to follow up after the clinical pregnancy. Of the remaining
823 clinical pregnancies, 766 (93%) went on to an ongoing pregnancy
and 743 (90%) ended in at least one live birth. The number of
reported live born children in the remaining transfers was 787.

PGT-SR
For 2016–2017, 1018 PGT-SR analyses were reported, the majority of
which were linked with a single oocyte collection (94%) or biopsy
event (98%). The mean age of women undergoing PGT-SR was
33.5 years (Supplementary Table SIV). PGT for reciprocal transloca-
tions was performed more often than for any other type of structural
rearrangement (64%) while Robertsonian translocations accounted for
22% of PGT-SR analyses (Fig. 1B). Both figures are similar to those of
previous data sets. ICSI was the preferred fertilization method (89%)
(Fig. 3). Cleavage-stage biopsy was most commonly applied (67%).
This figure indicates a status quo, compared to the figures of the previ-
ous data set (75% in 2013, 73% in 2014 and 63% in 2015). Biopsy at
the blastocyst stage was performed in 30% of cases. After an increase
from 36% to 58% between 2013 and 2015, the use of comprehensive,
whole-genome amplification (WGA)-based technology stagnated at
50% (35% array comparative genomic hybridization (array CGH) and
14% next-generation sequencing (NGS)) for the years 2016–2017. In
nearly half of the analyses (47%), FISH was still the preferred method-
ology. Further detailed results on ART method, biopsy stage and
analysis method for PGT-SR analyses can be found in Supplementary
Table SIV.

Data on biopsy and analysis at embryo level for PGT-SR are pre-
sented in Table I and Supplementary Table SV. Eight per cent of the
4928 embryos for biopsy were thawed/warmed embryos. A diagnosis
was assigned in 94% of analysed embryos. Of all transferable embryos,
39% were freshly transferred, 49% were cryopreserved and 12% could
not be used for the patient because of insufficient embryo
morphology.

Of all analyses, 60% were linked with at least one embryo transfer
procedure within the 2 years following the analysis, either in a fresh
(46%) or a frozen (54%) cycle (Table II and Supplementary Table SVI).
A single embryo was transferred in 91% of embryo transfers.

A positive hCG was obtained in 38% of transfers, with a clinical
pregnancy rate of 30% per embryo transfer, which is slightly lower
than the outcome reported in the 2013–2015 data set (34% per em-
bryo transfer). Per analysis, the cumulative positive hCG and clinical
pregnancy rates were 29% and 23%, respectively, while per analysis
with transfer the rates were 49% and 38%. Seven per cent of the
transfers with a clinical pregnancy were lost to follow up. The remain-
ing 177 clinical pregnancies resulted in 167 (94%) ongoing pregnancies
and 164 (93%) pregnancies with at least one live birth.

PGT for aneuploidies
For 2016–2017, 4033 PGT-A analyses were reported, the majority of
which were linked with a single oocyte collection (95%) or biopsy
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..event (93%). The average female age of women applying for PGT-A
was 39.1 years. As expected, the age of women referred for advanced
maternal age (AMA) (41.1, range 25.2–51.2 years) and oocyte dona-
tion (42.6 years) were highest (Supplementary Table SVII). The most
common indication for PGT-A was AMA (63%), followed by recurrent
miscarriage and repeated implantation failure (each 10%) (Fig. 1C). In
8% of analyses, PGT-A was performed without a reported medical in-
dication. The trend of performing PGT-A as a common IVF add-on

was noted for the first time in the data sets 2013–2015 (5–9% without
indication).

In 97% of all analyses, ICSI was used for fertilization (Fig. 3). The
majority of biopsies were performed at the blastocyst stage (87%).
Cleavage-stage biopsy, which was still the preferred biopsy stage in
2015 (47%), only accounted for 8% of cases in 2016–2017.

For the genetic analysis, WGA-based methodologies, coupled with
either array CGH (39%) or with NGS (54%), were the preferred

Figure 1. Distribution of PGT indications in 2016–2017. (A) Pre-implantation testing for monogenic/single gene defects (PGT-M), (B) PGT
for chromosomal structural rearrangements (PGT-SR), (C) PGT for aneuploidies (PGT-A) and (D) concurrent PGT-M/SR with PGT-A. AD,
autosomal dominant; AR, autosomal recessive; XL-D, X-linked dominant; XL-R, X-linked recessive; AMA, advanced maternal age; Rec misc,
recurrent miscarriage; RIF, repeated implantation failure; Prev abnormal pregn, previous abnormal pregnancy.
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methods. Together, these comprehensive approaches were applied in
93% of analyses, which was a further increase from the 75% figure
from 2015. Although FISH was not recommended for PGT-A (ESHRE
PGT-SR/PGT-A Working Group et al., 2020), the 2016–2017 data
showed that it was still used in 3% of analyses. Further detailed results
on ART method, biopsy stage and analysis method for PGT-A analyses
can be found in Supplementary Table SVII.

Data on biopsy and analysis at embryo level for PGT-A are pre-
sented in Table I and Supplementary Table SVIII. Only a minority of
the 14 851 embryos had been cryopreserved prior to biopsy (5%). Of
the embryos analysed, 97% gave a diagnosis: 62% of these embryos
were aneuploid, 34% were euploid and 4% of embryos were diag-
nosed as mosaic embryos. Most of the euploid and mosaic embryos
were cryopreserved (89% and 92%, respectively). This was expected,
given the frequent use of blastocyst biopsy with comprehensive analy-
sis, which is usually coupled with embryo cryopreservation and transfer
in a later cycle. The majority of the aneuploid embryos were discarded
(79%) and 21% were cryopreserved.

At least one embryo transfer procedure was carried out for 56% of
analyses, the largest part (91%) being a frozen embryo transfer and in-
volving a single embryo (88%), which was either euploid (95%) or mo-
saic (4%) (Table II and Supplementary Table SIX). A positive hCG was
obtained in 60% of transfers, leading to a clinical pregnancy rate of
52% per embryo transfer. The 2013–2015 data set showed a clinical
pregnancy rate of 47% per embryo transfer, indicating a better out-
come for the current data set. Per analysis, a cumulative positive hCG
rate of 40% and a clinical pregnancy rate of 35% was reached, while af-
ter including only the analyses with a transfer, these rates were 72%
and 63%, respectively. With a lost to follow up after a clinical preg-
nancy of 10% of the transfers, a total of 1084 live born children were
reported.

Concurrent PGT-M/PGT-SR and PGT-A
For 2016–2017, 654 analyses for this ‘double’ indication group were
reported. One-third concerned PGT-M with PGT-A (34%) and two-
thirds involved PGT-SR with PGT-A (66%) (Fig. 1D). Although the ma-
jority of analyses are again linked with a single oocyte collection (89%)
or biopsy event (86%), it is clear that the practice of accumulation be-
fore analysis is more applied for this modality. Since only 2% of the
biopsied embryos were thawed/warmed before biopsy, the embryos
are biopsied before cryopreservation and the biopsied samples are
stored and, later on, pooled into one analysis. Pooling of more than a
single cohort of embryos likely yields a larger series of samples for

Figure 2. Top 10 of the indications for which PGT-M was
applied in 2016–2017.

Figure 3. Distribution of methods used among the differ-
ent PGT modalities in 2016–2017. (A) ART method, (B) biopsy
stage and (C) analysis method.
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testing and ensures a better chance that a genetically transferable em-
bryo ensues after selection for both PGT-M/SR and PGT-A.
Accumulation at the level of analysis circumvents multiple vitrification-
warming of embryos compared to the practice of accumulation at the
level of biopsy.

The mean female age of women applying for concurrent PGT-M/
PGT-SR and PGT-A was 34.3 years (Supplementary Table SX). As
holds true for the other PGT modalities, the majority of cycles were
performed with ICSI (98%) (Fig. 3). Biopsy was primarily performed at
the blastocyst stage (93%). For the PGT-SR/PGT-A subgroup, com-
prehensive WGA methods were applied in 96% of analyses (60% ar-
ray CGH and 36% NGS). For the PGT-M/PGT-A subgroup, the most
frequent methods were WGA followed by SNP array (20%), WGA
and NGS (16%) and combined methods (56%). Further detailed
results on ART method, biopsy stage and analysis method for concur-
rent PGT-M/SR and PGT-A analyses can be found in Supplementary
Table SX.

Data on biopsy and analysis at embryo level for PGT-M/SR with
PGT-A are presented in Table II and Supplementary Table SXI. Here
again, the majority of embryos for biopsy were fresh embryos (98%).
The genetic diagnosis was successful for 95% of analysed embryos.

Within the group of embryos that are genetically transferable for
PGT-M/PGT-SR (n¼ 1353), many embryos were cryopreserved: 92%
of euploid embryos, 61% of mosaic embryos and even 23% of aneu-
ploid embryos. As can be expected, the majority of the latter embryo
group is discarded (77%), and so are 38% of mosaic embryos.

Within the group of non-genetically transferable embryos
(n¼ 1156), the majority is discarded: 71% of euploid embryos, 63% of
mosaic embryos, 84% of aneuploid embryos and 67% of embryos
without a diagnosis for PGT-A. Remarkably, a part of the non-
genetically transferable embryos is still cryopreserved (29% euploid

embryos, 38% mosaic embryos, 16% aneuploid embryos and 33% of
embryos without a diagnosis for PGT-A). In 556 embryos (18%) only
a PGT-A diagnosis was entered into the database instead of a com-
bined PGT-M/SR and PGT-A diagnosis. These were therefore labelled
as missing in Supplementary Table SXI.

At least one embryo transfer procedure was feasible for 65% of
analyses (Table II and Supplementary Table SXII). Nearly all transfers
involved a frozen embryo transfer (94%) and a single embryo (93%).
Embryos effectively transferred were usually genetically transferable
plus euploid (74%), mosaic (1%) or diagnosis for PGT-A was not
reported (4%). Three per cent of the transferred embryos were eu-
ploid, genetically non-transferable and 18% was euploid with unre-
ported genetic transferability.

A positive hCG was obtained in 58% of transfers leading to a clinical
pregnancy rate of 50% per embryo transfer. Per analysis, the cumula-
tive positive hCG rate was 48% and the clinical pregnancy rate 41%.
Per analysis with transfer, these rates are 74% and 64%. About 215
live born children have been reported.

Discussion
This data report of the ESHRE PGT Consortium involves data from
two calendar years, 2016 and 2017. The relative contributions of
PGT-M (35%), PGT-SR (13%), PGT-A (47%) and concurrent PGT-M/
SR/A (7%) do not differ from previous data sets. The major indication
of each PGT modality (AMA for PGT-A, reciprocal translocation for
PGT-SR and autosomal dominant disease for PGT-M) has not changed
either. Compared to the overview of the first 10 years of data collec-
tion (Harper et al., 2012), the top five of PGT-M indications have
evolved: cystic fibrosis, Huntington’s disease and myotonic dystrophy
type 1 remain frequent indications, while testing for hereditary breast

............................................................................................................................................................................................................................

Table I Data on biopsy and analysis at embryo level.

PGT-M PGT-SR PGT-A PGT-M/SR1PGT-A Total Total/no. of
biopsied embryos

Embryos biopsied (initial) 18 126 100% 4928 100% 14 851 100% 3218 100% 41 123 100% 100%

Fresh embryos biopsied 17 360 96% 4511 92% 14 117 95% 3145 98% 39 133 95% 95%

Thawed/warmed embryos
biopsied

66 4% 417 8% 734 5% 73 2% 1990 5% 5%

Embryos analysed 17 527 100% 4894 100% 14 559 100% 3227 100% 40 207 100% 98%

Embryos without
diagnosis

2109 12% 317 6% 454 3% 162 5% 3042 8% 7%

embryos with failed
diagnosis

1235 7% 215 4% 199 1% 102 3% 1751 4% 4%

embryos with inconclusive
results

874 5% 102 2% 255 2% 60 2% 1291 3% 3%

Embryos with diagnosis 15 418 88% 4577 94% 14 105 97% 3065 95% 37 165 92% 90%

Embryos for immediate
transfer

1764 547 428 60 2799 7%

Embryos for freezing 3902 689 6630 1500 12 721 31%

PGT-M, pre-implantation genetic testing for monogenic/single gene defects; PGT-SR, PGT for chromosomal structural rearrangements; PGT-A, PGT for aneuploidies.
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..cancer syndromes and neurofibromatosis has become more frequent
than analyses for hereditary haemoglobinopathies and fragile X.

Trophectoderm biopsy has replaced cleavage-stage biopsy as the
preferential method for biopsy for PGT-A and for concurrent PGT-M/
SR/A. This shift in the biopsy method is linked to the implementation
of comprehensive genetic testing. The turn from Day 3 to Day 5/6 bi-
opsy, as well as the use of comprehensive diagnostics, is slower for
PGT-SR and is the slowest for PGT-M. Linkage-based haplotyping for
PGT-M can be carried out with targeted multiplex PCR or with
genome-wide methods (SNP array or NGS-based). The latter generic
methods circumvent the need for locus-specific preclinical workup,

thereby reducing the workload as well as the waiting time for the cou-
ples, but the high cost of equipment and consumables may constitute
an insurmountable barrier for many centres and this could explain why
the implementation of generic methods is slow for the PGT-M indica-
tion group.

The efficiency of diagnostic testing is high (over 94%) for PGT-SR,
PGT-A and concurrent PGT-M/SR and PGT-A, whereas a slightly
poorer efficiency (88%) is obtained for PGT-M. These diagnostic effi-
ciencies are in line with previous datasets (2011–2012 and 2013–
2015) and it remains to be seen whether in the coming years of effi-
ciency can be improved with new comprehensive techniques.

............................................................................................................................................................................................................................

Table II Data on data transfer and pregnancy outcome (% are related to number of transfers).

PGT-M PGT-SR PGT-A PGT-M/SR1PGT-A Total

Analyses 3098 1018 4033 654 8803

Analyses without transfer* 800 26% 406 40% 1787 44% 229 35% 3222 37%

Analyses with transfer* 2298 74% 612 60% 2246 56% 425 65% 5581 63%

Transfers 3182 100% 773 100% 2684 0% 540 100% 7179 100%

Transfers with fresh
embryos

1322 42% 355 46% 241 9% 34 6% 1952 27%

Transfers with
thawed/warmed embryos

1850 58% 415 54% 2440 91% 505 94% 5210 73%

Transfers with fresh and
thawed/warmed embryos

9 0% 3 0% 2 0% 1 0% 15 0%

Transfers not reported 1 0% 0 0% 1 0% 0 0% 2 0%

SET 2784 87% 702 91% 2364 88% 501 93% 6351 88%

DET 388 12% 68 9% 309 12% 39 7% 804 11%

>DET 10 0% 3 0% 11 0% 0 0% 24 0%

SET_unknown 0 0% 0 0% 0 0% 0 0% 0 0%

Positive hCG 1364 43% 297 38% 1621 60% 315 58% 3597 50%

Analyses lost to FU after positive hCG test 26 1% 2 0% 30 1% 7 1% 65 1%

PUL 121 4% 46 6% 123 5% 29 5% 319 4%

Blighted ovum 104 3% 15 2% 50 2% 7 1% 176 2%

Ectopic pregnancies 10 0% 0 0% 12 0% 2 0% 24 0%

Clinical pregnancies 1103 35% 234 30% 1406 52% 270 50% 3013 42%

Analyses lost to FU after clinical pregnancies 280 9% 57 7% 278 10% 39 7% 654 9%

Pregnancy losses <12 weeks 57 2% 10 1% 89 3% 16 3% 172 2%

Ongoing pregnancies (>12 weeks) 766 24% 167 22% 1039 39% 215 40% 2187 30%

Singletons 724 23% 158 20% 972 36% 205 38% 2059 29%

Multiples 42 1% 9 1% 67 2% 10 2% 128 2%

Analyses lost to FU after ongoing pregnancy 2 0% 0 0% 3 0% 0 0% 5 0%

Pregnancy losses 12–20 weeks 11 0% 3 0% 9 0% 9 2% 32 0%

Pregnancies with no live birth 10 0% 0 0% 13 0% 2 0% 25 0%

Pregnancies with at least 1 live birth 743 23% 164 21% 1014 38% 204 38% 2125 30%

Live born children 787 175 1084 215 2261

*Per cent (%) expressed per number of analyses.
SET, single embryo transfer; DET, double embryo transfer; PUL, pregnancy of unknown location; FU, follow up.

ESHRE PGT Consortium data collection XIX-XX 7
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After PGT-A, 4% of the analysed embryos were reported to be

mosaic, which seems lower than currently reported percentages.
Only 12 out of 61 centres reported mosaic embryos. Before the
first paper on the transfer of mosaic embryos leading to healthy
babies in 2015 (Greco et al., 2015), mosaic embryos were not
transferred (Viotti, 2020). It is likely that PGT centres were still
adapting their transfer policy in 2016–2017. Moreover, array CGH,
which is less sensitive in detecting mosaicism, was used in 37% of
analyses.

The historical mean clinical pregnancy rate is stable at around 30%
per embryo transfer for all PGT modalities, but points to better out-
comes for PGT-M (35%) and PGT-A (52%) in the current data set.
Enhanced outcomes were observed already in the 2013–2015 data set
with clinical pregnancy rates per embryo transfer of 34% for PGT-M
and PGT-SR, and 47% for PGT-A, indicating that further improvement
was mainly obtained for PGT-A (52%). As the implementation of tro-
phectoderm biopsy (87%), comprehensive testing (93%) and frozen
embryo transfer (91%) is the most advanced for this indication group,
the question arises of whether these practices are somehow associ-
ated with improved clinical outcomes. A similar good clinical pregnancy
rate (50% per embryo transfer) was found for concurrent PGT-M/SR
and PGT-A, a modality with similar practices of mainly trophectoderm
biopsy (93%), comprehensive testing (78%) and frozen embryo trans-
fer (94%). There was no change for PGT-M or PGT-SR without PGT-
A, neither for the clinical outcomes nor the practices (trophectoderm
biopsy 19% and 30%, respectively, comprehensive testing 15% and
50%). It remains to be seen whether further advances in ART practi-
ces for PGT-M and PGT-SR lead to better clinical outcomes.

This report presents the first data set from the online platform.
A particular benefit of this new database is that its structure allows cal-
culating cumulative outcome rates from the multiple fresh/frozen
transfers following an analysis. This is an asset, given that since the im-
plementation of vitrification, and the introduction of a freeze-all strat-
egy related to the introduction of trophectoderm biopsies and
comprehensive testing, ART/PGT outcome measurements have
shifted to cumulative success rates.

However, with the implementation of the new online platform, the
number of registered treatments has decreased (8803 analyses in
2016–2017 versus 11 120 cycles to oocyte retrieval in 2015), although
the number of participating centres is in line with previous years (61 as
compared to the average number of 62 from 2010 to 2015). This
trend does not reflect the true activity in the PGT field. It is clear from
other registries, such as the ESHRE European IVF-Monitoring
Consortium, that the use of PGT is increasing (Wyns et al., 2020).
Data submission to the PGT Consortium is done on a voluntary basis
(compared to IVF/ICSI data submission, which is compulsory in some
countries and linked with reimbursement of IVF/ICSI cycles). Data reg-
istration is time-consuming as it involves detailed data and this may
particularly form a burden for large PGT centres. Therefore, it was ac-
cepted that some centres registered partial data. In this way, by focus-
ing on data quality and not on quantity, the data presented are reliable
and still reflect the major trends in these PGT centres. The ESHRE
PGT Consortium Steering Committee greatly acknowledges the effort
of all centres for their contribution.

The new online platform has a specific module for follow up of chil-
dren born, these data were not included in the current data report. It
was decided to collect these data over a longer period and report

them later in a separate manuscript. Data on PGT with HLA matching
were not included either. PGT for this indication is offered in a limited
number of PGT centres (11/61 (18%) of Consortium members) and
the reported data make up <4% (116/3098) of PGT-M cycles in the
current dataset. Therefore, these data may be combined over a longer
time period to generate a large and more specific dataset, as was
done before in the multi-centre ESHRE study for PGT with HLA
matching (Kakourou et al., 2018).

Supplementary data
Supplementary data are available at Human Reproduction Open online.
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