
REFLECTIONS
Cleavage-stage embryo
transfer: we’ll never let it go

Improved modern embryo culture techniques such as the use
of triple gas incubators and commercially available culture
media have helped increase the frequency of culture to the
blastocyst stage, use of preimplantation genetic testing for
aneuploidy, and single embryo transfer. One could argue
that cleavage-stage embryo transfer is unnecessary inmodern
practice. In some older patients with poor prognosis,
cleavage-stage embryo transfer could even be considered
futile. Results from one study indicate that the live birth
rate for a single cleavage-stage embryo from a 45-year-old
woman at retrieval is less than 1% (1). However, a
cleavage-stage transfer is a good option for younger patients
who are at risk of having no blastocyst-stage embryos to
transfer based on poor embryo progression or failure to
make it to the blastocyst stage in a previous cycle. Not having
any embryos to transfer after culture to the blastocyst stage
can be devastating. Additionally, trying a cleavage-stage
transfer may help patients feel that they have tried everything
they can to conceive. Some patients maywant to try a transfer
with autologous oocytes before moving on to using donor
oocytes.

The retrospective study by Neblett et al. (2) in this issue
evaluated the rates of live birth when patients with six or
fewer normally fertilized two pronuclear embryos had either
a fresh cleavage or blastocyst-stage transfer. The live birth
rates were 25% after cleavage-stage transfers (average female
age, 35.8 years) and 40% after day 5 blastocyst-stage trans-
fers (average female age, 34.4 years). The investigators
conclude that the success rate for cleavage-stage embryo
transfer in patients with poor prognosis is still good enough
to offer patients this option.

There are some limitations to this study. First, the com-
parison of the two cohorts (fresh cleavage and blastocyst-
stage transfers) is not directly applicable to a specific clinical
decision point. The choice patients have is to transfer at the
cleavage stage or culture to the blastocyst stage (or a combi-
nation of both). With culture to the blastocyst stage, some pa-
tients would have had no blastocyst formation and would not
have been included in this study. Although a recent random-
ized controlled trial (RCT) comparing fresh cleavage-stage
transfer with fresh blastocyst-stage transfer in patients with
good prognosis found that only 6 of 194 patients allocated
to blastocyst transfer had no embryos to transfer (3), the rates
of no blastocyst formation would be expected to be higher in
patients with poor prognosis included in the study by Neblett
et al. (2). Second, there is likely some residual confounding in
that even after including only patients with six or fewer nor-
mally fertilized embryos, patients with good embryo growth
(approximately four cells on day 2 and eight cells on day 3
of culture) were probably more likely to proceed with culture
to the blastocyst stage than patients with suboptimal embryo
growth. Lastly, this study compared the pregnancy outcomes
of only the first (fresh) transfer. The day 5 transfer cohort had
an average of 1.4 extra embryos cryopreserved compared
with 0.07 embryos cryopreserved in the cleavage-stage
VOL. 2 NO. 3 / SEPTEMBER 2021
transfer cohort. While this study provides valuable informa-
tion on fresh cleavage-stage embryo transfer outcomes in pa-
tients with poor prognosis, it is unable to inform the decision
of cleavage-stage embryo transfer vs. continued culture to the
blastocyst stage.

An appropriately powered RCT comparing planned fresh
cleavage-stage transfer with planned fresh blastocyst-stage
transfer in patients with poor prognosis will likely never be
conducted. The two main reasons are that the decision of
cleavage or blastocyst transfer is often made while embryo
culture is in progress and the sample size needed would be
prohibitive. For an RCT, you would likely need three groups:
transfer and freeze at the cleavage stage, transfer and freeze
at the blastocyst stage, and a third group where decision-
making could be made based on embryo progression. For
just two groups to detect a difference in live birth rate per cy-
cle start of 55% in one group and 45% in the other with 80%
power and a two-sided type I error rate of 0.05, you would
need to randomize 782 patients. This would be a difficult
study to recruit patients for. To guarantee enrollment, you
would likely have to offer generous financial compensation
or discount some portion of the in vitro fertilization cycle
costs. Assuming a compensation of $5,000 per participant,
the cost would be $3,910,000 for the whole study just in pa-
tient compensation.

Unfortunately, the power analysis and study costs would
be similar for any RCT evaluating the live birth rate per stim-
ulation cycle start. This is a major reason why there are so few
RCTs evaluating in vitro fertilization stimulation and embryo
culture. Thankfully, RCTs for evaluating embryo transfer pro-
tocols are more feasible from a recruitment and cost
standpoint.

Despite some limitations, studies such as the one by Ne-
blett et al. (2) are helpful to inform clinical decision-
making. Knowing that even patients with poor prognosis
have approximately a 25% live birth rate after cleavage-
stage embryo transfer is helpful for patient counseling. We
cannot really prove or disprove that some patients may
conceive with a cleavage-stage transfer of embryos that
possibly would not have made it in culture to the blastocyst
stage. Because it is impossible to show that blastocyst-stage
culture is best for all patient subgroups, there will always be
a role for cleavage-stage embryo transfer.
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You can discuss this article with its authors and other
readers at

https://www.fertstertdialog.com/posts/xfre-d-21-00109
REFERENCES
1. Gunnala V, ReichmanDE,Meyer L, Davis OK, Rosenwaks Z. Beyond the Amer-

ican Society for Reproductive Medicine transfer guidelines: how many
261

https://doi.org/10.1016/j.xfre.2021.06.009
https://www.fertstertdialog.com/posts/xfre-d-21-00109
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref1
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref1


REFLECTIONS
cleavage-stage embryos are safe to transfer in women R43 years old? Fertil
Steril 2014;102:1626–32.e1.

2. Neblett MF, Kim T, Jones TL, Baumgarten SC, Coddington CC, Zhao Y, et al. Is
there still a role for a cleavage stage embryo transfer? F S Rep. 2021;2:269–74.
262
3. Levi-Setti PE, Cirillo F, Smeraldi A, Morenghi E, Mulazzani GEG, Albani E. No
advantage of fresh blastocyst versus cleavage stage embryo transfer in
women under the age of 39: a randomized controlled study. J Assist Reprod
Genet 2018;35:457–65.
VOL. 2 NO. 3 / SEPTEMBER 2021

http://refhub.elsevier.com/S2666-3341(21)00077-5/sref1
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref1
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref1
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref2
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref2
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref3
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref3
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref3
http://refhub.elsevier.com/S2666-3341(21)00077-5/sref3

	Cleavage-stage embryo transfer: we’ll never let it go
	References


