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STUDY QUESTION: What are the trends and developments in preimplantation genetic testing (PGT) in 2013–2015 as compared to
previous years?

SUMMARY ANSWER: The main trends observed in the retrospective data collections 2013–2015, representing valuable data on PGT
activity in (mainly) Europe, are the increased application of trophectoderm biopsy at the cost of cleavage stage biopsy and the continuing
expansion of comprehensive testing technology in PGT for chromosomal structural rearrangements and for aneuploidies (PGT-SR and
PGT-A).

WHAT IS KNOWN ALREADY: Since it was established in 1997, the ESHRE PGT Consortium has been collecting data from interna-
tional PGT centres. To date, 15 data sets and an overview of the first 10 years of data collections have been published.

STUDY DESIGN, SIZE, DURATION: Collection of (mainly) European data by the PGT Consortium for ESHRE. The data for PGT
cycles performed between 1 January 2013 and 31 December 2015 were provided by participating centres on a voluntary basis. For the
collection of cycle, pregnancy and baby data, separate, pre-designed MS Excel tables were used.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Data were submitted by 59, 60 and 59 centres respectively for 2013, 2014
and 2015 (full PGT Consortium members). Records with incomplete or inconsistent data were excluded from the calculations.
Corrections, calculations, figures and tables were made by expert co-authors.

MAIN RESULTS AND THE ROLE OF CHANCE: For data collection XVI/XVII/XVIII, 59/60/59 centres reported data on
8164/9769/11 120 cycles with oocyte retrieval: 5020/6278/7155 cycles for PGT-A, 2026/2243/2661 cycles for PGT for monogenic/
single gene defects, 1039/1189/1231 cycles for PGT-SR and 79/59/73 cycles for sexing for X-linked diseases. From 2013 until 2015,
the uptake of biopsy at the blastocyst stage was mainly observed in cycles for PGT-A (from 23% to 36%) and PGT-SR (from 22%
to 36%), alongside the increased application of comprehensive testing technology (from 66% to 75% in PGT-A and from 36% to 58%
in PGT-SR).

LIMITATIONS, REASONS FOR CAUTION: The findings apply to the 59/60/59 participating centres and may not represent
worldwide trends in PGT. Data were collected retrospectively and no details of the follow-up on PGT pregnancies and babies born were
provided.

WIDER IMPLICATIONS OF THE FINDINGS: Being the largest data collection on PGT worldwide, detailed information about ongoing
developments in the field is provided.
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Introduction
The ESHRE PGT Consortium was established in 1997: its main
objectives are to collect prospective and retrospective data, produce
consensus guidelines for preimplantation genetic testing (PGT) labora-
tories and to promote best practice.

Recently, the PGT consortium in collaboration with the ESHRE
Special Interest Group Embryology issued four consensus papers on
Recommendations for good practice in Preimplantation Genetic
Testing (ESHRE PGT Consortium Steering Committee, 2020; ESHRE
PGT Consortium and SIG-Embryology Biopsy Working Group, 2020;
ESHRE PGT-M Working Group, 2020; ESHRE PGT-SR/PGT-A
Working Group, 2020).

To date, 15 data collections have been published, covering all
aspects of PGT (Geraedts et al., 1999, 2000; ESHRE PGD Consortium
Steering Committee, 2002; Sermon et al., 2005, 2007; Harper et al.,
2006, 2008, 2010a,b; Goossens et al., 2008, 2009, 2012; Moutou
et al., 2014; De Rycke et al., 2015, 2017). A 10-year overview of PGT
was published in 2012 (Harper et al., 2012). No other data of this
magnitude exists in the literature.

As of 2017, the International Committee for Monitoring Assisted
Reproductive Technologies (ICMART) revised terms and definitions
were adopted. They comprise PGT for monogenic/single gene defects
(PGT-M) for monogenic diseases, PGT for chromosomal structural
rearrangements (PGT-SR) for chromosomal structural rearrangements
and PGT for aneuploidies (PGT-A) for aneuploidies (Zegers-
Hochschild et al., 2017). Previous Consortium data collections included
a separate file for PGT cycles performed for sexing for X-linked dis-
eases and it was decided to keep this format. Traditionally, PGT cycles
for chromosomal numerical aberrations of high genetic risk have been
included in what currently is the PGT-SR category, and this structure
was maintained as well.

This article will present summary data from PGT cycles performed
between 1 January 2013 and 31 December 2015 in terms of overall
trends, highlighting how the practice of PGT has evolved over the col-
lection period. As such, these data collections have a different format
compared to that of previous years. Due to a huge increase in the
number of PGT cycles reported to the ESHRE PGT Consortium each
year, alongside the ever growing complexity of the PGT treatments, it
has become extremely difficult to mine the data and produce accurate
tables. The FileMakerPro database that has been used up until data
collection XV, has proven to be no longer fit for purpose and efforts
have been undertaken to create a new database that will meet current
needs and allows centres to register and analyse their PGT data in real
time. However, the data collection rejuvenation project has faced sig-
nificant setbacks causing serious delay for the data collections of the
following years. At the same time, new techniques in both the IVF and
genetic laboratories were being developed and implemented, changing
the PGT landscape and the way PGT cycles were being managed. In

an effort to record this transition period, members of the ESHRE PGT
Consortium were asked to submit summary data on PGT cycles per-
formed in the years 2013–2015. Concurrently, a questionnaire was
sent to ESHRE PGT Consortium members to try and make an inven-
tory of the uptake of innovations in ART and genetic diagnostic tech-
nologies in PGT practice.

The present manuscript is based on these data.

Materials and methods
The report includes PGT treatments started between 1 January 2013
and 31 December 2015, and covers data on PGT indication, biopsy
method, diagnostic technology, efficiency of the different procedures and
clinical PGT outcome in terms of positive hCG and positive heartbeat.

Summary data on PGT cycles for 2013, 2014 and 2015 were pro-
vided by 59/60/59 Consortium members, respectively, the majority
of which are based in European countries. Data cover the following
treatment modalities: PGT-A, PGT-M, PGT-SR and PGT for sexing for
X-linked diseases.

For the collection of the data, representatives of the participating
PGT centres were asked to anonymize their data, import them in pre-
designed MS Excel tables and send these to the ESHRE Central Office
Science Manager. Initial curation of the submitted data allowed the
identification of omissions and any ambivalent data entries. If data
were incomplete or inconsistencies were detected, the ESHRE Science
Manager contacted the centres’ representative for clarification. Any
remaining records with incomplete or inconsistent data were excluded
from further processing. Data from all participating centres were sub-
sequently collated and processed by expert members of the ESHRE
PGT Consortium Steering Committee for in-depth analysis.

The terminology used in this report was based on the glossary of
ICMART (Zegers-Hochschild et al., 2017). A clinical pregnancy was
defined as a pregnancy diagnosed by ultrasonographic visualization of
one or more gestational sacs or definitive clinical signs of pregnancy.

To study additional trends in the management and workflow of
PGT cycles, two questionnaires were sent to ESHRE PGT Consortium
members. The first at the end of 2013 addressing cycles carried out
between 1 January and 1 October 2013 and the second 2 years later,
addressing a comparable period.

Results
This report includes data from 59 centres, presented in Tables I–IV
and Figs 1–6. The nature of the summary data provided by the ESHRE
PGT Consortium members for 2013–2015 does not allow the calcula-
tion of cumulative data for collections I–XVIII.

Table I provides an overview of the current data collection and
covers a total of 8164 cycles in 2013, 9769 cycles in 2014 and 11 120

2 Coonen et al.
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cycles in 2015, indicating a continuing expansion of treatment numbers
in the participating centres. As seen in Fig. 1, PGT-A cycles account
for the majority of PGT treatments and distribution among the various
PGT indication categories has remained stable over the data collection
period.

For all PGT indications, ICSI was the method most often used for
fertilization. It was used almost exclusively in PGT-M (either for all
available oocytes or a proportion thereof). It was used the least in
PGT for sexing for X-linked diseases (Table I). These figures do not
differ significantly from the ones reported in the previous data collec-
tion (80% in PGT-SR, 99% in PGT-M, 80% in PGT-A and 66% in X-
linked disorders).

For the total number of cycles to biopsy in 2013, 2014 and 2015,
cleavage-stage biopsy was still the most common method applied
(70%, 65% and 58%, respectively). However, as shown in Fig. 2 and
Table I, remarkable differences were noted for the individual PGT

indication categories. In PGT-M and PGT for sexing for X-linked dis-
eases, cleavage stage biopsy was performed for the vast majority of
cases during the whole collection period, whereas in PGT-SR and
PGT-A, the percentage of cycles performed with blastocyst biopsy

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

Table II Overview of indications for PGT-A in 2013–2015.

2013 2014 2015

AMA 2189 (43.6) 2936 (46.8) 3636 (50.8)

AMA þ RM 561 (11.2) 503 (8.0) 563 (7.9)

AMA þ RIF 550 (11.0) 673 (10.7) 702 (9.8)

RM 346 (6.9) 394 (6.3) 376 (5.3)

RIF 361 (7.2) 358 (5.7) 416 (5.8)

SMF 298 (5.9) 436 (6.9) 395 (5.5)

Previous abnormal pregnancies 91 (1.8) 122 (1.9) 102 (1.4)

Carrier status of abnormal
karyotype

98 (2.0) 90 (1.4) 65 (0.9)

Ovum donation 85 (1.7) 101 (1.6) 131 (1.8)

No indication 327 (6.5) 562 (9.0) 372 (5.2)

Other 114 (2.3) 103 (1.6) 397 (5.5)

Total 5020 (100.0) 6278 (100.0) 7155 (100.0)

Data are given as number (%).
AMA, advanced maternal age; RIF, repeated implantation failure; RM, recurrent mis-
carriage; SMF, severe male factor.

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

Table III Overview of indications for PGT-M in 2013–
2015.

2013 2014 2015

Autosomal recessive 552 (27) 564 (25) 659 (25)

Autosomal dominant 981 (48) 1189 (53) 1339 (50)

X-linked (no sexing) 319 (16) 330 (15) 374 (14)

HLA only 16 (1) 7 (0) 15 (1)

HLA þ monogenic disorder 99 (5) 101 (5) 70 (3)

Other 59 (3) 38 (2) 204 (8)

Other PGD þ PGS 0 (0) 14 (1) 0 (0)

Total 2026 2243 2661

Data are given as number (%).
PGS, preimplantation genetic screening.

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

Table IV Overview of indications for PGT-SR in 2013–
2015.

2013 2014 2015

Robertsonian translocation, male
carrier

178 (17) 225 (19) 166 (13)

Robertsonian translocation, female
carrier

74 (7) 108 (9) 127 (10)

Reciprocal translocation, male carrier 350 (34) 352 (30) 371 (30)

Reciprocal translocation, female
carrier

290 (28) 332 (28) 393 (32)

Deletion 38 (4) 29 (2) 21 (2)

Inversion 60 (6) 74 (6) 82 (7)

Other 30 (3) 54 (5) 71 (6)

Unknown 19 (2) 15 (1) 0

Total 1039 1189 1231

Data are given as number (%).

Figure 1. Distribution of PGT indications in 2013–2015. In
2013, preimplantation genetic testing for aneuploidies (PGT-A),
monogenic/single gene defects (PGT-M), chromosomal structural
rearrangements (PGT-SR) and PGT for X-linked diseases (XL-D)
accounted for 61%, 25%, 13% and 1% of total number of PGT cycles,
respectively. In 2014, PGT-A, PGT-M, PGT-SR and PGT for XL-D
accounted for 64%, 23%, 12% and <1% of total number of PGT
cycles, respectively. In 2015, PGT-A, PGT-M, PGT-SR and PGT for
XL-D accounted for 64%, 24%, 11% and <1% of total number of
PGT cycles, respectively.
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..steadily increased over the years and amounted to 36% in the data
collection of 2015.

PGT-A
Supplementary Table SI summarizes the 5020, 6278 and 7155 PGT-A
cycles to oocyte retrieval (OR) per indication in 2013, 2014 and 2015,
respectively. Table II shows the different indications for the PGT-A
cycles performed. Advanced maternal age (AMA) is by far the most
common indication for PGT-A (44%, 47% and 51% in 2013, 2014 and
2015, respectively), followed by repeated implantation failure (RIF) in
combination with AMA and recurrent miscarriage (RM) in combination
with AMA. Other indications were RIF and RM as a single indication,
severe male factor, previous abnormal pregnancies and carrier status
of abnormal karyotype. A small number of PGT-A cycles was per-
formed as an integrated part of an oocyte donation treatment and a
growing number (compared to previous data collections) of PGT-A
cycles was performed without a reported medical indication.

In 90–97% of all cycles to OR, ICSI was used for fertilization (Table
I), a figure that is similar to the one from previous data sets. The vast
majority of cycles to OR (�91%) had embryos available for biopsy.
The majority of biopsies were still performed at cleavage stage, with

blastocyst biopsy advancing and accounting for 36% of all PGT-A
cycles in 2015 (Fig. 2B).

FISH as the genetic analysis was greatly outnumbered by quantitative
PCR and comprehensive, whole genome amplification (WGA)-based
methodologies, the latter of which amounted to 75% of cases in 2015
(Fig. 3B).

Of the embryos that were successfully biopsied, 96% in 2013 and
95% in 2014 gave a diagnosis. For unknown reasons, this figure was re-
markably lower in 2015 (86%) (Table I). In general, about 30% of diag-
nosed embryos were genetically transferable (Fig. 4) and between 50%
and 68% of these were actually transferred. As the percentage of
transferred embryos was lower compared to previous data collections
and decreasing over the years, this parameter might be confounded by
the fact that some participants only recorded fresh embryo transfers
whereas trophectoderm (TE) biopsy in combination with comprehen-
sive diagnosis usually requires cryopreservation of embryos and trans-
fer in a subsequent frozen cycle.

From the 3-year total of 18 453 cycles to OR, only 52% resulted in
an embryo transfer procedure (Fig. 5). This is lower than the mean
percentage reported in previous data sets (62%), which again might be
explained by the missing frozen embryo transfers.

A positive hCG was obtained in 5016 cycles (3-year total), with a
positive heartbeat in 4477 cycles (24% per OR and 47% per embryo

Figure 2. Distribution of biopsy stage in 2013–2015. (A) Overall, (B) PGT-A, (C) PGT-M, (D) PGT-SR, (E) PGT for sexing for X-linked dis-
eases. PB, polar body, d4, day 4. Exact numbers and percentages can be found in Table I.
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transfer) (Fig. 6). Historically, the clinical pregnancy rate is stable at
around 20% per OR and 30% per embryo transfer procedure. Not
surprisingly, the poorest outcome was obtained for AMA þ RIF, with
a 20% clinical pregnancy rate per OR and 41% per embryo transfer
(Supplementary Table SI).

No parameters further downstream (i.e. implantation rate, delivery
rate, miscarriage rate) could be calculated because of too many miss-
ing data.

PGT-M
Supplementary Table SII summarizes the 2026, 2243 and 2661 PGT-M
cycles to OR per indication in 2013, 2014 and 2015, respectively. Half

of all the PGT-M cycles was performed for an autosomal dominant
disease, followed by an autosomal recessive indication, which
accounted for 26% of PGT-M cycles (Table III).

In all cycles to OR, ICSI was used for fertilization (for all or part
of the oocytes), a figure that is similar to the one from previous
data sets. Nearly all cycles to OR (96%) had embryos available
for biopsy, which was most commonly applied to cleavage-stage
embryos (86%) (Fig. 2C) and PCR still being the most widely
used first-line method of DNA amplification (88%) (Fig. 3C).
The uptake of blastocyst biopsy remained low compared to
other indications (8% in 2013 and 12% in 2015), as did the use of
comprehensive diagnostic technology (9% in 2013 and 12% in
2015).

Figure 3. Method of PGT analysis in 2013–2015. (A) Overall, (B) PGT-A, (C) PGT-M, (D) PGT-SR, (E) PGT for sexing for X-linked diseases.
qPCR, quantitative PCR; WGA, whole genome amplification. Exact numbers and percentages can be found in Table I.

6 Coonen et al.

https://academic.oup.com/hropen/article-lookup/doi/10.1093/hropen/hoaa043#supplementary-data
https://academic.oup.com/hropen/article-lookup/doi/10.1093/hropen/hoaa043#supplementary-data


..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.

Of the embryos successfully biopsied, 88–90% gave a diagnostic
result, of which on average 44% was genetically transferable (Fig. 4).
As was to be expected, the lowest chance of a transferable
embryo was found in the HLA and HLA plus monogenic disorder
group (Supplementary Table SII). Of all transferable embryos, between
39% and 42% were actually transferred, either in a fresh or a frozen
cycle.

From the 3-year total of 6930 cycles to OR, 68% resulted in an em-
bryo transfer procedure, the highest proportion among the different

PGT categories. This is slightly higher than the mean percentage
reported in previous data sets (64%).

A positive hCG was obtained in 2071 cycles (3-year total), with a
positive heartbeat in 1586 cycles (23% per OR and 34% per embryo
transfer) (Fig. 6). Historically, the clinical pregnancy rate is stable at
around 24% per OR and 30% per embryo transfer procedure.

No parameters further downstream (i.e. implantation rate, delivery
rate, miscarriage rate) could be calculated because of too many miss-
ing data.

PGT-SR
Supplementary Table SIII summarizes the 1039, 1189 and 1231 PGT-
SR cycles to OR per indication in 2013, 2014 and 2015, respectively.

As for previous years, data from 2013 to 2015 showed that PGT
for reciprocal translocations was performed more often than for any
other type of structural rearrangement (62%, 58% and 62%, respec-
tively, Table IV). For reciprocal translocations, the number of cycles
performed for female carriers was very similar to that for male car-
riers, whereas for Robertsonian translocations (24%, 28% and 23% of
total), the number of cycles performed for male carriers was roughly
2-fold that of female carriers.

In 82–90% of all cycles to OR, ICSI was used for fertilization, a fig-
ure that is similar to the one from previous data sets. Nearly all cycles
to OR (�95%) had embryos available for biopsy, which was most
commonly applied to cleavage-stage embryos (75% in 2013, 73% in
2014 and 63% in 2015). Biopsy at the blastocyst stage gained ground
and increased from 22% in 2013 to 36% in 2015 (Fig. 2D). The down-
ward trend in the use of FISH as diagnostic methodology continued
and accounted for only 39% of cycles to analysis in data collection
2015. Comprehensive, WGA-based technology steadily increased its
share from 36% to 58% between 2013 and 2015 (Fig. 3D).

Of the embryos successfully biopsied, 91–94% gave a diagnostic re-
sult, of which only one out of four was genetically transferable (Fig. 4).
This figure has remained stable over the years. As was to be expected,
the lowest percentage of transferable embryos was found in the recip-
rocal translocation group (on average 23% for male and 20% for fe-
male carriers). Of all transferable embryos, between 54% and 65%
were actually transferred, either in a fresh or a frozen cycle.

From the 3-year total of 3459 cycles to OR, only 54% resulted in
an embryo transfer procedure (Fig. 5). This is lower than the mean
percentage reported in previous data sets (64%).

A positive hCG was obtained in 797 cycles (3-year total), with a
positive heartbeat in 642 cycles (19% per OR and 34% per embryo
transfer) (Fig. 6). Historically, the clinical pregnancy rate is stable at
around 18% per OR and 28% per embryo transfer procedure.

The poorest outcome, 13% positive heartbeat per OR, was found
in the group of deletion carriers. This is linked with the lowest per-
centage of transferable embryos available for this group.

No parameters further downstream (i.e. implantation rate, delivery
rate, miscarriage rate) could be calculated because of too many miss-
ing data.

PGT cycles for sexing for X-linked diseases
Supplementary Table SIV summarizes the 79, 59 and 73 PGT-sexing
for X-linked diseases cycles to OR in 2013, 2014 and 2015,
respectively.

Figure 4. Percentage of genetically transferable embryos
per number of embryos diagnosed in 2013–2015. Exact num-
bers and percentages can be found in Table I.

Figure 5. Percentage of cycles to embryo transfer per
number of oocyte retrievals in 2013–2015. Exact numbers can
be found in Table I.
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As holds true for the other PGT categories, the majority

of cycles for X-linked diseases was performed with ICSI (64%)
(Table I). Biopsy was primarily performed at cleavage-stage (82%
in 2015, Fig. 2E) and FISH, although declining, was still the most
frequently used method (59% in 2015, Fig. 3E); PCR was applied
in 10% and WGA/array comparative genomic hybridization
(CGH) showed a steep increase in 2015 and was applied in
30% of cycles.

Of the embryos successfully biopsied, 89% gave a diagnostic
result, of which 42% were transferable. Half of the cycles to
OR resulted in an embryo transfer. A positive hCG was obtained
in 47 cycles, with a positive heartbeat in 36 cycles, yielding a clini-
cal pregnancy rate of 17% per OR and 30% per embryo transfer,
comparable to previous data sets (20% per OR and 30% per em-
bryo transfer).

No parameters further downstream (i.e. implantation rate, delivery
rate, miscarriage rate) could be calculated because of too many miss-
ing data.

Pregnancies and babies
The pre-designed Excel tables included parameters on pregnancies and
babies, but as there was too many missing data, results no longer
reflected reality. From previous data collections it was known that
many centres have difficulties with collecting these data and they are
often missing or inconsistent. However, follow-up of the children born
after PGT remains of great importance.

Misdiagnoses
No misdiagnoses were reported in the current dataset.

Trends in the management and workflow
of PGT cycles
Forty PGT centres participated in both questionnaires, reporting on
practices and technologies applied in PGT. Apart from the previously
described trends that also emerged from the data collections, the
following parameters were noteworthy: numerous intra- and inter-
departmental set-ups for the collaborative provision of ART and
genetic diagnosis required for a PGT service were identified. Many
centres had achieved accreditation by 2015: 71% of IVF units and 68%
of diagnostic units. The use of time-lapse technology in PGT increased
from 21% of PGT cycles in 2013 to 25% in 2015. Oocyte and embryo
vitrification before biopsy showed a decline from 7% to 2% and from
12% to 3% of PGT cycles, respectively. By 2015, the use of Acidic
Tyrode’s solution for zona breaching was almost fully replaced by
laser-assisted zona drilling, the latter practice covering 98% of all PGT
cycles. A switch in embryo transfer strategy from classic ‘fresh embryo
transfer’ towards a ‘biopsy and freeze all’ strategy was observed con-
current with the increased uptake of TE biopsy.

Discussion
This data report of the ESHRE PGT Consortium involves summary
data from three consecutive calendar years, 2013–2015. The most
time-consuming step in data processing involves data ‘cleaning’: incon-
sistent and missing data need to be followed up by (multiple rounds
of) contact between the relevant centre and ESHRE’s Science
Manager. Increasing volumes of more complex data prompted the
Consortium to sort out a new database structure. As data analysis
had fallen behind due to serious delay during this procedure it was

Figure 6. Clinical pregnancy rate per oocyte retrieval (A) and per embryo transfer (B) in 2013–2015. ET, embryo transfer. Exact
numbers can be found in Table I.
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..decided to collect summary PGT data from multiple years in order to
record the major changes that had occurred during the period of tech-
nical transition in both the IVF and genetics labs.

Nevertheless, fewer participants than usual contributed to the cur-
rent data set. We are confident, however, that the data presented is
robust and reliably reflects the major trends in PGT at the time. Data
submission is a time-consuming activity and the steering committee
greatly acknowledges the effort of all contributing centres.

With a proportion of 61% of all reported PGT cycles in 2013 and
64% in 2014 and 2015, the relevant contribution of PGT-A to the
ESHRE PGT Consortium data set has increased, following years of sta-
bility at 52% (De Rycke et al., 2017).

The majority of centres contributing PGT-A data to the current
data set (75%) have moved away from targeted FISH analysis on cleav-
age stage embryos to applying comprehensive, WGA-based technol-
ogy on either cleavage stage embryos (64% in 2015) or blastocysts
(36% in 2015). Such was suggested by the ESHRE PGT Consortium in
the consensus paper that was published in 2010 (Harper et al.,
2010a,b). The major indication for PGT-A remains AMA, although an
increasing proportion of cycles is being performed without a recorded
medical indication.

The uptake of new technologies is much slower in PGT-M. The
proportion of cycles with blastocyst biopsy comprised 12% of the total
number performed in 2015 and this is reflected by the 12% cycles per-
formed with comprehensive diagnostic technology.

Targeted (short tandem repeat marker) analysis works well with a
single cell (Day 3) biopsy while single-cell WGA may suffer from allele
dropout and be less suitable as input for comprehensive testing strate-
gies. Apparently, the need to change the PGT procedure is less urgent
for the detection of monogenic disease than it is for other PGT
indications.

Widespread application of new technologies is visible in PGT-SR, al-
beit less strong than in PGT-A, and the uptake of blastocyst biopsy
(7% in 2012, 22% in 2013 and 36% in 2015) goes hand in hand with
that of comprehensive diagnostics (13% in 2012, 36% in 2013 and
58% in 2015). Comprehensive diagnostics provide a generic platform,
circumventing the need to develop locus-and family-specific tests, but
consumables and equipment are relatively expensive.

Turning from cleavage stage to blastocyst biopsy places high
demands on the embryo culture system and because of time restrains
is usually combined with embryo vitrification and embryo transfer in a
deferred cycle.

The number of genetically transferable embryos has not decreased,
despite the fact that comprehensive analysis involves copy number call-
ing of the non-indication chromosomes alongside the analysis of the in-
dication chromosomes.

As PGT for sex selection for X-linked diseases does not fit any of
the ICMART 2017 PGT categories it is evaluated as a separate entity.
An increasing proportion of cycles for X-linked diseases is being per-
formed with mutation detection rather than sex selection. For those
cycles that still are being performed with sex selection, new technolo-
gies are on the rise. Where comprehensive technology (i.e. array
CGH) used to be applied in a small minority of cases (4% in 2013), in
2015 it is used in 30% of cycles performed.

The retrospective data collections 2013–2015 represent valuable
data on PGT activity in (mainly) Europe. The main trends observed in

this ESHRE PGT Consortium report are the increased application of
TE biopsy followed by a ‘vitrify all’ strategy and a deferred frozen em-
bryo transfer, at the cost of cleavage stage biopsy combined with a
fresh embryo transfer and the continuing expansion of comprehensive
testing technology in all PGT categories, but in particular in PGT-SR
and PGT-A.

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