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Introduction

It is universally agreed that high-order multiples
(triplets or more) are associated with adverse
outcomes and are considered an undesirable
outcome of in vitro fertilization (IVF). In 2007, 45.3%
of 4499 babies born following embryo transfer in
Canada resulted from multi-fetal pregnancies, of
which only 0.8% were from high-order multiples."
It is also well-established that IVF twin pregnancies
are associated with a higher incidence of adverse
maternal, fetal and neonatal outcomes when
compared to singleton gestations, primarily due to
increases in preterm birth? In 2007 in Canada, of all
singleton births resulting from assisted reproductive
technologies (ART), the total perinatal mortality rate
was 1.3%, preterm delivery under 37 weeks was
14.3%, under 32 weeks was 2.3%, and birth weight
less than 2500g was 10.3%. For twins, the perinatal
mortality rate was 3.2%, delivery less than 37 weeks
was 67.5%, under 32 weeks was 11.3%, and birth
weight less than 2500g was 53.5%." Given the
increased morbidity and mortality associated with
any multi-fetal pregnancy, the aim of IVF treatment
should be the birth of a healthy singleton.?

In 2006, the Canadian Fertility and Andrology
Society (CFAS) and Society of Obstetricians and
Gynecologists (SOGC) published joint guidelines on
embryo transfer with the aim of optimizing healthy
live birth and minimizing multiple pregnancies.*
In 2007, 95.6% of babies born from multi-fetal
gestations were from twin pregnancies.” In that same
year, 89% of embryo transfers were compliant with
the recommendations of the 2006 joint guidelines.®

The overall purpose of this guideline is to provide
guidance to Canadian IVF clinicsand IVF practitioners
regarding the number of embryos to transfer to
minimize multiple pregnancy rates (including twins)
while maintaining acceptable live birth rates. In 2009,
Assisted Human Reproduction Canada sponsored a
roundtable meeting of key stakeholders in order to
develop a Canadian framework for the minimization
of multiple pregnancies resulting from infertility
treatments. Recognizing that twin gestations
accounted for the majority of preventable morbidity
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and mortality associated with IVF, a consensus was
reached targeting a decrease in the twin pregnancy
rate to 25% by 2012 and to 15% by 2015¢. These
targets were thought to be realistic and achievable,
and were recently reaffirmed by the IVF Medical
Directors of the CFAS.”

Individual programs are encouraged to develop their
own embryo transfer policies based upon their own
data, with the aim of reducing multiple pregnancy
rates to the consensus targets outlined previously
while maintaining acceptable live birth rates. In the
absence of individualized, clinic-specific policies,
the recommendations in this guideline should be
utilized in order to guide embryo transfer practices.
These recommendations outline the maximum
numbers of embryos to be transferred, and are
based upon good-quality, published literature when
available, outcome data from the Canadian Assisted
Reproductive Technologies Register (CARTR) and
the consensus targets for minimization of multiple
pregnancy rates outlined above. When transferring
more than the recommended maximum number
of embryos outlined in this guideline, the rationale
should be clearly documented. Irrespective of the
embryo transfer policy followed, individual clinics
should frequently review their multiple pregnancy
rates in order to ensure that they are in keeping with
the consensus targets.

The following recommendations are made
separately for cleavage-stage embryos, those
cultured for two or three days after fertilization, and
blastocyst stage embryos, those cultured for five
or six days. Recommendations are further stratified
by patient prognosis. Characteristics associated
with more favourable prognosis include but are not
limited to: first or second IVF attempt, good embryo
quality by morphology, surplus embryos of sufficient
quality to warrant cryopreservation and a previously
successful IVF cycle.®'3

Evidence is graded as outlined in the report of the
Canadian Task force on Preventative Health Care
(Table 1).14 1



Table 1. Quality of evidence assessment and classification of recommendations as defined by the

Canadian Task Force on Preventative Health Care

Quality of Evidence Assessment'®

Classification of Recommendations'

I Evidence obtained from a least one properly
randomized controlled trial.

Evidence from well-designed controlled trials
without randomization.

-1

11-2
tive or retrospective) or case-control stud-
ies, preferably from more than one centre or
research group.

11-3
times or places with or without the interven-
tion. Dramatic results in uncontrolled experi-
ments (such as the results of treatment with

in this category.

1] Opinions of respected authorities, based on
clinical experience, descriptive studies, or
reports of expert committees.

Evidence from well-designed cohort (prospec-

Evidence obtained from comparisons between

penicillin in the 1940s) could also be included

A

B

There is good evidence to recommend the clini-
cal preventative action.

There is fair evidence to recommend the clinical
preventative action.

The existing evidence is conflicting and does
not allow making a recommendation for or
against use of the clinical preventative action;
however, other factors may influence decision-
making.

There is fair evidence to recommend against the
clinical preventative action.

There is good evidence recommend against the
clinical preventative action.

There is insufficient evidence (in quantity and/
or quality) to make a recommendation; however,
other factors may influence decision-making.

Women less than 35 years old

Seven randomized controlled trials (RCTs) have
been published to date comparing elective single
embryo transfer (eSET) with double embryo transfer
(DET)®"*' A meta-analysis of the six RCTs comparing
eSET and DET at the cleavage stage reported a
16% absolute reduction in the likelihood of live birth
after eSET (26%) compared to DET (42%) (RR 0.62;
95%Cl, 0.53, 0.72) and a 94% relative reduction in
the likelihood of multiple birth from 30% after DET
to 1% after eSET (RR 0.06; 95% CI, 0.02, 0.18)"
Two other meta-analyses have reported similar
differences in live birth rate.’®

In the largest RCT, cumulative live birth rates in the
eSET group after transfer of a single frozen-thawed
embryo in those who did not achieve a live birth
following fresh transfer was similar to fresh DET
(38.8% v 43.4%, NS, per-protocol analysis), but
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not equivalent as the confidence interval for the
relative difference in live birth rate exceeded the a
priori limit of 10%." It should be noted that almost
all of these transfers (97.6%) were at the cleavage
stage. In another trial, the cumulative live birth rate
following two fresh eSET cycles was similar to that
after a single fresh DET cycle (41 v 36%, NS) but with
a significantly lower multiple birth rate (O v 37%, P
<0.002)."% Non-randomized observational studies
have demonstrated similar cumulative live birth
rates after fresh eSET compared to fresh DET when
considering subsequent frozen embryo transfer
cycles.?0 2"

A single randomized controlled trial of 48 women
compared eSET and DET at the blastocyst stage.
The ongoing pregnancy rate at 6.5 weeks was lower
after eSET compared to DET (60.9% v 76.0%, NS).
While the difference was not statistically significant,
the study was underpowered.



However, the multi-fetal pregnancy rate was
significantly lower with eSET (0 v 47.4%).8 Two meta-
analyses have shown significantly higher live birth
rates following blastocyst versus cleavage stage
transfer with an absolute difference of 7%, and odds
ratios of 1.35 (95% CI 1.05, 1.74) and 1.39 (95% Cl
1.10, 1.76), respectively.?? 2 Selective application of
elective single blastocyst transfer in good-prognosis
patients has resulted in large reductions in the

multiple pregnancy rates of entire IVF programs.?*
25

One of the eSET trials was conducted in a population
with a more heterogeneous prognosis, as 58% of
participants did not have good-quality embryos
available for cleavage stage transfer. The ongoing
pregnancy rate after eSET was half of that following
DET (21.4 v 40.2%, p<0.05) and lowest of the seven
eSET trials. However, the multiple pregnancy rate
was still significant after DET (21.0%)." A recent
prospective, non-randomized study of women
under 36 years of age without top-quality embryos
available for transfer found identical delivery rates
per retrieval (26.7%) following transfer of two day
two embryos or a single blastocyst stage embryo,
but with significantly lower multiple deliveries after
single blastocyst transfer (3.3 v 23.3%, p<0.01).%

In women under 35 years of age, an analysis of
data from The Society for Assisted Reproductive
Technology (SART) in the United States from 2001,
showed that transfer of more than two embryos
(day three or five) did not result in improvement in
live birth rate, except for cleavage stage transfer in
women aged 30-34 years when surplus embryos
were not cryopreserved (DET v TET, 31.9 v 39.9%,
p<0.01). Accordingly, there was an accompanying
increase in the multiple pregnancy rate (29.3v41.8%,
p<0.01).# An analysis of the CARTR database from
2001-2007 in women less than 35 years found birth
rates peaked with transfer of two embryos. Multiple
birth rates continued to increase with transfer of
additional embryos; however, the largestincremental
increase occurred with the transfer of two instead
of one embryo. In cycles with cryopreservation of
surplus embryos, the birth rate after eSET and eDET
were almost identical.®
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From 2007 to 2009, 43.7% of embryo transfers in
Canada occurred in women under 35 years old and
63.1% of multiple births occurred in this cohort. The
transfer of more than a single embryo, irrespective
of day of transfer or cryopreservation of surplus
embryos, was associated with multiple birth rates
that ranged from 29 to 67%. In order to substantially
reduce the incidence of multiples, single embryo
transfer should be routinely practiced in this age

group.

Recommendations (<35 years old)

For cleavage stage embryos, a single embryo should
be transferred. (I1A)

For women with poor prognosis, transfer of up to
two embryos is reasonable. (II-2B)

For blastocyst stage embryos, a single embryo
should be transferred. (I1A)

For women with poor prognosis, transfer of up to
two embryos might be considered. (llIC)

Women 35 to 37 years old

A limited number of observational studies have
reported good outcomes with eSET in patients
between 35 and 40 years of age. The largest study
found similar live birth rates in 335 women with a
mean age of 37.5 years receiving eSET of a top-
quality, cleavage-stage embryo compared to 585
women receiving DET largely due to absence of
top-quality embryos (26.0 v 22.4%).?® Three other
observational studies of eSET at the blastocyst stage
in this age group reported pregnancy and live birth
rates comparable to DET in patients with favourable
prognosis.?? 3°

In an analysis of SART data from 2001, in women
aged 35 to 37 years, transfer of more than two
embryos, either on day three or five, did not result
in improvement in live birth rate except for cleavage
stage transfer when supernumerary embryos were



not cryopreserved (DET v 3ET, 25.9 v 34.2%, p<0.01).
In this sub-group, transfer of three day three embryos
also resulted in a significant increase in the multiple
pregnancy rate (18.3 v 35.7%, p<0.01). For day five,
DET did not result in a significant increase in live
birth rate compared to SET (p>0.05).

An analysis of the CARTR database from 2001-
2007 in women 35 to 39 years found birth rates
peaked with transfer of two and three embryos in
cases with and without cryopreservation of surplus
embryos, respectively. The multiple pregnancy rate
continued to increase with transfer of additional
embryos, irrespective of cryopreservation.® CARTR
data from 2007 to 2009 in women aged 35 to 37
years showed similar findings. However, the transfer
of more than a single embryo, irrespective of day
of transfer or cryopreservation of surplus embryos,
was associated with multiple birth rates that ranged
from 23 to 45%. This age group represented 24.5%
of fresh autologous transfers resulting in 23.8% of all
multiple births.

Recommendations (35 to 37 years old)

For cleavage stage embryos, transfer of a single
embryo may be reasonable. (L)

For women with poor prognosis, transfer of up to
two embryos is reasonable. (II-2B)

For blastocyst stage embryos, transfer of a single
embryo is reasonable. (I1-2B)

For women with poor prognosis, transfer of up to
two embryos may be reasonable. (II-2L)

Women 38 to 39 years old

In an analysis of SART data from 2001, in women
aged 38 to 40 years, transfer of more than two
embryos on either day three or five, did not result in
an improvement in live birth rate except for cleavage
stage transfer when additional embryos were not
cryopreserved. In this group, live birth rate was
significantly higher with the transfer of additional
embryos up to four (p<0.05), as was the multiple
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pregnancy rate (3ET v 4ET, 25.0 v 32.7%, p<0.05).#
In a more recent analysis of 36103 first IVF cycles
from 2000-2004 from SART with day three transfers,
in women aged 38 years, clinical pregnancy and
live birth rates peaked with 3ET while multiple
rates increased with transfer of additional embryos.
In women aged 39 years, clinical pregnancy and
live birth rates increased with up to 4 embryos
transferred.®

A small retrospective cohort study found similar
pregnancy rates following transfer of two or three
blastocysts; however, a significantly higher multiple
pregnancy rate was seen with 3ET (39 v 79%,
p<0.025).*2 In an analysis of 5569 first IVF cycles
from 2000-2004 in the USA with blastocyst stage
transfer, in women aged 38 to 39 years, clinical
pregnancy and live birth rates peaked with DET.
Multiple pregnancy rates increased with transfer of
additional embryos.*

CARTR data from 2007 to 2009 in women aged 38
to 39 years found birth rates peaked with cleavage-
stage transfer of three embryos irrespective of
cryopreservation of surplus embryos. Multiple
pregnancy rates continued to increase with transfer
of additional embryos, and were substantially
higher in cycles with cryopreservation. Blastocyst-
stage transfer without cryopreservation resulted in
increasing live birth and multiple birth rates with
transfer of additional embryos. The increase in live
birth rate with transfer of three or more embryos was
modest, being 2.8% higher than DET; however, the
associated rise in multiple birth rate was substantial
(14.5% higher that DET). With cryopreservation,
live birth rate peaked with the transfer of two
blastocysts.

Recommendations (38 to 39 years old)

For cleavage stage embryos, transfer of up to two
embryos is reasonable. (II-2B)

For women with poor prognosis, transfer of up to
three embryos is reasonable. (II-2B)



For blastocyst stage embryos, transfer of one to two
embryos is reasonable. (II-2B)

For women with poor prognosis, transfer of up to
two embryos may be reasonable. (II-2B)

Women 40 to 42 years old

Women over the age of 40 years generally have poor
success rates overall, and a low incidence of multiple
pregnancy and birth in spite of higher numbers of
embryos per transfer.3* 3 Stern et al. reported an
analysis of 36103 first IVF cycles from 2000-2004
in the USA with day three transfers. In women
aged 40 years, live birth and twin rates increased
with increasing number of embryos transferred,
while in women aged 41 to 42 years, similar trends
were seen with transfer of up to five embryos. In
this group, the twin rate was only 5% with transfer
of up to 5 embryos.®' In a similar analysis of 5569
blastocyst stage transfers in women aged 40 years,
clinical pregnancy and live birth rates peaked with
3ET, while in women aged 41 to 42 years, clinical
pregnancy and live birth rates peaked with DET.
Multiple pregnancy rates increased with transfer of
additional embryos.*

An analysis of the CARTR database from 2001-
2007 in women 40 years and older found birth
rates peaked with transfer of five or more and four
embryos in cases with and without cryopreservation
of surplus embryos, respectively. Multiple pregnancy
rates peaked with the transfer of four embryos
without cryopreservation and two embryos with.®
More recent data from CARTR (2007-2010) showed
increasing live birth and multiple pregnancy rates
with increasing numbers of cleavage-stage embryo
transferred, irrespective  of  cryopreservation.
However, with cryopreservation, the increase in
live birth rate was minimal with transfer of four
or more embryos (2.3%) with a slightly higher
increase in multiple pregnancy rate (4.9%). For
blastocyst-stage transfer, omitting eSET as only
10 such transfers occurred in the period analyzed,
live birth rate increased with increasing numbers of
embryos transferred without cryopreservation, while
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multiple pregnancy rates peaked at 3ET. In cycles
with cryopreservation of surplus embryos, live birth
rates peaked with 3ET while multiple pregnancy
rates continued to rise with increasing numbers of
embryos transferred.

Recommendations (40 to 42 years old)

For cleavage stage embryos, transfer of up to three
embryos may be considered. (II-2C)

For women with poor prognosis, transfer of up to
four embryos may be considered. (lI-2C)

For blastocyst stage embryos, transfer of up to two
embryos may be considered. (lIIL)

For women with poor prognosis, transfer of up to
three embryos may be considered. (llIL)

Women more than 42 years old

A retrospective cohort of day three embryo transfers
from 1998-2003 in women over 40 years of age with
a mean age of 42 years demonstrated improved
live birth rate with the transfer of five embryos. The
reported live birth rate per transfer was 22.6% with
a 36.7% twin delivery rate. No high-order multiple
were reported in this cohort.*® Through analyses of
embryo transfers from 2000-2004 in the USA, Stern
et al. recommends a maximum of five cleavage-
stage and three blastocyst-stage embryos be
transferred in women aged 43 to 44 years, although
data upon which these recommendations are made
was not presented.?! ** From 2007-2010, the CARTR
database reports 3.5% of all embryo transfers
occurred in women over 42 years old.

Recommendations (>42 years old)

For cleavage stage embryos, transfer of up to five
embryos may be considered. (IlIL),

For blastocyst stage embryos, transfer of up to three
embryos may be considered. (lIIL)



Women receiving donor eggs

Several studies have reported high implantation
rates in donor egg IVF cycles that are determined
by the prognosis of the oocyte donor, and largely
independent of the age of the recipient.®”***

Recommendation

In donor egg cycles, the number of embryos
transferred should be guided by the age and
prognosis of the egg donor. (lI-2A)

Women with medical contraindications to multi-
fetal gestation.

Recommendation

In women with absolute or significant relative
contraindication to mutli-fetal gestation, transfer
of a single embryo, either cleavage or blastocyst-
stage, is recommended. (IlIL)

Frozen-thawed cycles

In 2007, CARTR reported a multiple delivery
rate of 24.1% in frozen-thawed embryo transfer
(FET) cycles." FET has been shown to contribute
significantly to multiple pregnancies if multiple
embryos are transferred**** High implantation rates
after cryopreservation has been reported,* * and
many studies have reported similar implantation
rates after cryopreservation compared with fresh
embryos.#1-42 46

Recommendation

The age-related recommendations for fresh embryo
transfer should be used for frozen embryo transfers,
using the woman’s age at the time of embryo
cryopreservation. (II-2B)
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Cryopreserved oocytes

Although embryos derived from slow-frozen
and thawed oocytes result in poor implantation
rates, vitrified and warm oocytes provide similar
implantation rates to embryos derived from fresh
oocytes. !

Recommendation

The age-related recommendations for fresh embryo
transfer should be used for embryos derived from
vitrified-warmed oocytes (I1A)

Summary

From 2007 to 2009 in Canada, 68% of all fresh
transfers of embryos derived from autologous
oocytes occurred in women up to 37 years of age,
resulting in 87% of all multiple births. This younger
cohort is the obvious target for reduction of multiple
pregnancies. In orderto meet the multiple pregnancy
targets set at the 2009 roundtable meeting and
reaffirmed by the CFAS, reductions in the numbers
of embryos transferred must be made. All IVF
practitioners are encouraged to develop embryo
transfer policies that work towards these targets. In
the absence of such policies, the recommendations
within this guideline should guide embryo transfer
practices.



Table 2. Summary of embryo transfer recommendations

Table 2. Recommended maximum numbers of embryos to transfer.

Age (years)

<35 35-37 38-39 40-42 >42
Cleavage Stage 1 1 2 3 5
Poor Prognosis 2 2 3 4 5
Blastocyst Stage 1 1 1-2 2 3
Poor Prognosis 2 2 2 3 3
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