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Background

Single-embryo transfer has been recommended to reduce the incidence of multiple 
gestations when in vitro fertilization is performed in women under 36 years of age. 
We designed a prospective, randomized, controlled trial to determine whether there 
were any differences in the rates of pregnancy and delivery between women under-
going transfer of a single cleavage-stage (day 3) embryo and those undergoing trans-
fer of a single blastocyst-stage (day 5) embryo.

Methods

We studied 351 infertile women under 36 years of age who were randomly assigned 
to undergo transfer of either a single cleavage-stage embryo (176 patients) or a single 
blastocyst-stage embryo (175 patients). Multifollicular ovarian stimulation was per-
formed with a gonadotropin-releasing hormone antagonist and recombinant follicle-
stimulating hormone.

Results

The study was terminated early after a prespecified interim analysis (which included 
50 percent of the planned number of patients) found a higher rate of pregnancy 
among women undergoing transfer of a single blastocyst-stage embryo (P = 0.02). 
The rate of delivery was also significantly higher in this group than in the group 
undergoing transfer of a single cleavage-stage embryo (32.0 percent vs. 21.6 per-
cent; relative risk, 1.48; 95 percent confidence interval, 1.04 to 2.11). Two multiple 
births occurred, both of monozygotic twins, both of which were in the group un-
dergoing transfer of a single cleavage-stage embryo.

Conclusions

These findings support the transfer of a single blastocyst-stage (day 5) embryo in 
infertile women under 36 years of age.
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A lthough the first successful de-

livery after in vitro fertilization was 
achieved after the placement of one em-

bryo,1 the practice of single-embryo transfer was 
soon replaced by multifollicular ovarian stimula-
tion followed by the transfer of multiple embryos. 
Transfer of multiple embryos results in higher 
pregnancy rates than single-embryo transfer, but 
multiple gestations are a common and serious 
complication of this approach.2,3 The rate of mul-
tiple gestations after in vitro fertilization is 26.4 
percent in Europe4 and 35.3 percent in the Unit-
ed States,5 as compared with 1.1 percent after 
natural conception.6 Adverse outcomes associ-
ated with high-order gestations include serious 
perinatal morbidity and mortality and long-term 
disabilities.6

Single-embryo transfer has been advocated as 
a strategy to reduce the frequency of multiple 
births after in vitro fertilization.7-9 The Belgian 
government has recently instituted a policy where-
by the first six in vitro fertilization trials for a 
couple will be reimbursed by health insurance 
agencies if elective single-embryo transfer was 
performed in the first two trials in women un-
der 36 years of age.10 It has been suggested that 
extending the embryo culture to day 5 and trans-
ferring the embryo at the blastocyst stage would 
enhance the likelihood of pregnancy as compared 
with the usual procedure in which the embryo is 
transferred at the cleavage stage (day 3),11,12 but 
this suggestion remains controversial.13

The main disadvantage of transferring the em-
bryo at the cleavage stage rather than at the blas-
tocyst stage is that the morphologic criteria that 
govern embryo selection on day 3 are highly sub-
jective14 and less accurately reflect the genetic qual-
ity (euploidy status) of embryos than do the cri-
teria used on day 5. For example, among women 
36 years of age or older, 59 percent of embryos 
judged as “top quality” on day 3 were found to be 
aneuploid, as compared with 35 percent of blas-
tocysts judged as “top quality” on day 5.15,16 If 
these findings also apply to women under 36 years 
of age (albeit in a lower proportion),17 then select-
ing only one cleavage-stage embryo for use (even 
if it is of top quality) would increase the chances 
of transferring a chromosomally abnormal em-
bryo. On the other hand, a potential downside to 
the use of blastocyst-stage embryos is that some 
embryos are not able to reach the blastocyst stage 

in culture.18 Additional concerns about the use of 
blastocysts include the possibilities of an increased 
risk of monozygotic twins, an altered sex ratio of 
births, and epigenetic effects on the embryo.

We conducted a study to determine whether 
there were any differences in the rates of preg-
nancy and delivery between women randomly as-
signed to undergo transfer of a single cleavage-
stage embryo and those assigned to undergo 
transfer of a single blastocyst-stage embryo.

ME THODS

Study Design

Between July 2003 and November 2004, 351 women 
requesting infertility treatment were randomly 
assigned to undergo transfer of either a single 
cleavage-stage embryo or a single blastocyst-stage 
embryo (Fig. 1). The randomization was performed 
after the final consultation at the outpatient clin-
ic. A computer-generated list was used for ran-
domization; this list was not concealed from the 
physicians, but it did not explicitly state the treat-
ment strategy, identifying the strategies only as 
“A” or “B.” A patient could enter the study only 
once. The study was approved by our institutional 
review board, and all the patients gave written in-
formed consent. The embryo transfers were per-
formed without ultrasound guidance by clinicians 
and embryologists who were blinded only with re-
spect to the patient’s participation in the study.

The patients included in the study were women 
under 36 years of age who were undergoing a first 
or second trial of in vitro fertilization or intracy-
toplasmic sperm injection, whose serum follicle-
stimulating hormone level on day 3 of the men-
strual cycle was 12 IU per liter or less, and who 
were undergoing transfer of one embryo. The use 
of preimplantation genetic diagnosis was an ex-
clusion criterion. The primary outcomes were the 
rate of ongoing pregnancy at 12 weeks of gesta-
tion or more and the rate of delivery.

Multifollicular Ovarian Stimulation

The protocol for use of the gonadotropin-releasing 
hormone antagonist and recombinant follicle-stim-
ulating hormone has been described elsewhere.19 
In brief, injections of recombinant follicle-stimu-
lating hormone, follitropin beta (Puregon, NV 
Organon) were initiated at a dose of 100 to 250 IU 
on day 2 of the menstrual cycle (day 1 of stimula-
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tion) and subcutaneous administration of the an-
tagonist ganirelix (Orgalutran, NV Organon) was 
started at a dose of 0.25 mg on day 6 of stimula-
tion. Final oocyte maturation was induced by the 
administration of 10,000 IU of human chorionic 
gonadotropin (Pregnyl, NV Organon), when at 
least three follicles 17 mm in diameter were visu-
alized on ultrasonography. The luteal phase was 
supported by 600 mg of vaginally administered 
micronized natural progesterone (Utrogestan, 
Besins International) per day. To assess the treat-
ment outcome, serum human chorionic gonado-
tropin was measured 14 and 17 days after oocyte 
retrieval. An increase in serum human chorionic 
gonadotropin levels above 20 IU per liter indi-
cated pregnancy. Clinical pregnancy was defined 
by the observation of fetal cardiac activity on ul-
trasonography after seven weeks of gestation. An 
ongoing pregnancy was defined by the observa-
tion of a fetal heartbeat on ultrasonography after 
12 weeks of gestation.

Embryo Culture, Evaluation, 
and Selection for Transfer

Sperm preparation, in vitro fertilization and in-
tracytoplasmic sperm injection procedures, and 
embryo culture were carried out as described by 
Van Landuyt et al.20 Embryo quality was assessed 
daily until the moment of transfer or (for super-
numerary embryos) freezing, as described by Pa-
panikolaou et al.21 In brief, on the morning of 
day 3, the embryos were removed from cleavage 
medium and placed in blastocyst medium (sequen-
tial medium). The embryo quality on day 3 was 
assessed on the basis of the number of blasto-
meres (cells), the rate of fragmentation (the vol-
ume of the embryo with anucleate fragments), 
multinucleation of the blastomeres, and early com-
paction (junction of cells). Each embryo received 
a score of 1 (top quality), 2 (good quality), 3 (fair 
quality), or 4 (poor quality). Embryos with a score 
of 4 were not transferred. Supernumerary embryos 
were frozen on day 3.

The embryo quality on day 5 was assessed ac-
cording to the criteria of Gardner and School-
craft.22 This scoring system is based on the forma-
tion and degree of expansion (from early blastocyst 
[BL1] to fully expanded blastocyst [BL6]) of the 
blastocoele, the development of the inner cell 
mass, and the development of the trophectoderm. 
The combined score ranged from 1 to 4, with 

higher scores indicating poorer quality; embryos 
with a score of 4 (poor quality) were not trans-
ferred. Supernumerary embryos were frozen on 
day 5 or 6.

Statistical Analysis

Analysis was performed according to the intention 
to treat. For descriptive statistics, we used means 

351 Randomly assigned
to treatment

477 Patients assessed
for eligibility

102 Did not meet inclusion
criteria

24 Declined to participate

175 Assigned to receive single 
blastocyst-stage embryo  

26 Did not undergo assigned 
transfer

6 Did not start stimulation
6 Stopped stimulation

13 Received no embryo transfer 
11 Had no embryos available
2 Had early ovarian hyper-

stimulation syndrome
1 Underwent transfer of single

cleavage-stage embryo

0 Lost to follow-up

176 Assigned to receive single 
cleavage-stage embryo  

20 Did not undergo assigned
transfer

5 Did not start stimulation
5 Stopped stimulation
9 Received no embryo transfer

8 Had no embryos available
1 Had early ovarian hyper-

stimulation syndrome
1 Underwent transfer of single

blastocyst-stage embryo

0 Lost to follow-up

175 Analyzed 176 Analyzed

Figure 1. Flow Diagram of the Phases of the Study.

Stimulation was stopped in six patients in the blastocyst-stage group be-
cause of a surge in luteinizing hormone, an endometrial polyp, a poor ovar-
ian response, a high risk of the ovarian hyperstimulation syndrome, the de-
velopment of a cyst, and the injection of human chorionic gonadotropin 
instead of gonadotropin (one patient each). Stimulation was stopped in 
five patients in the cleavage-stage group because of hospitalization for ab-
dominal pain in one patient, a surge in luteinizing hormone in one patient, 
a poor ovarian response in two patients, and the involvement of a relative 
of one patient in an automobile accident.
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±SD. Normally distributed continuous variables 
were analyzed by the t-test for independent sam-
ples, and non-normally distributed metric variables 
by the Mann–Whitney test. The chi-square test 
was used to analyze nominal variables. For the 
differences in pregnancy rates between the groups, 
relative risks and 95 percent confidence intervals 
were calculated. The relative risk was defined as 
the ratio of the pregnancy rate in the intervention 
(blastocyst-stage) group to the pregnancy rate in 
the control (embryo-stage) group; the relative risk 
was calculated with Review Manager software 
(RevMan version 4.2.2, Cochrane Collaboration). 
All tests were two-sided, and a P value of less than 
0.05 was considered to indicate statistical signifi-
cance.

Using group sequential methods, we calcu-
lated that the enrollment of 351 patients in each 
group would give the study a statistical power of 
80 percent to detect an absolute difference of 10 
percent in the rate of ongoing pregnancy between 
the groups (given rates of 20 and 30 percent) at 
an alpha level of 0.05 with the use of a two-sided 
z-test. These results assume that two sequential 
tests are performed with the use of the Pocock 
spending function to determine the test bound-
aries and that the first interim analysis (time one) 
yields a P value of 0.03. It was prespecified that 
the study would be stopped if the first interim 
analysis identified a significant difference (P = 0.03) 
in pregnancy rates between groups. At the first 
interim analysis (after the enrollment of 50 per-
cent of the projected 702 patients), the pregnancy 
rate in the blastocyst-stage group was greater than 
that in the cleavage-stage group at an alpha level 
of 0.02, and therefore, the study was terminated.

R esult s

A total of 351 patients were randomly assigned to 
undergo transfer of either a single cleavage-stage 
embryo (176 patients) or a single blastocyst-stage 
embryo (175 patients). The proportion of patients 
undergoing their first in vitro fertilization or in-
tracytoplasmic sperm insertion trial under the new 
legislation was 92.6 percent in the cleavage-stage 
group and 90.9 percent in the blastocyst-stage 
group. There were no significant differences be-
tween the groups in demographic, cycle, or em-
bryologic characteristics. However, significantly 
more embryos were cryopreserved in the cleavage-
stage group than in the blastocyst-stage group 

(4.2 vs. 2.2, P = 0.001). The percentage of patients 
with a top-quality embryo for transfer was simi-
lar in the two groups (70.0 percent in the blasto-
cyst-stage group and 65.0 percent in the cleavage-
stage group) (Table 1).

Six patients starting stimulation in the blas-
tocyst-stage group and five patients starting stim-
ulation in the cleavage-stage group did not under-
go oocyte retrieval (Fig. 1). In the blastocyst-stage 
group, 13 of 169 patients (7.7 percent) did not 
undergo transfer because of lack of embryos (11 
patients) or occurrence of early ovarian hyper-
stimulation syndrome (2 patients). Of the 11 
women in this group in whom embryo transfer 
was canceled, only 1 would have received an em-
bryo transfer if she had been randomly assigned 
to the other group. In the cleavage-stage group, 
embryo transfer was not performed in 9 of 171 
patients (5.3 percent), eight of whom lacked 
embryos on day 3 and one of whom had early 
ovarian hyperstimulation syndrome.

The pregnancy outcomes of the two groups are 
shown in Table 2. In both groups, a relatively high 
percentage of patients had an initial positive hu-
man chorionic gonadotropin test (41.7 percent in 
the blastocyst-stage group and 33.5 percent in the 
cleavage-stage group, P = 0.11). As compared with 
the cleavage-stage group, the blastocyst-stage 
group had a significantly higher rate of both on-
going pregnancy (33.1 percent vs. 21.6 percent; 
relative risk, 1.54; 95 percent confidence interval, 
1.08 to 2.18) and delivery (32.0 percent vs. 21.6 
percent; relative risk, 1.48; 95 percent confidence 
interval, 1.04 to 2.11). This difference may be par-
tially attributable to a higher rate of pregnancy 
loss in the first trimester in the cleavage-stage 
group than in the blastocyst-stage group, although 
this difference was not significant (33.9 percent 
vs. 19.2 percent; 95 percent confidence interval, 
0.31 to 1.02). In the blastocyst-stage group, one 
patient underwent elective termination of preg-
nancy for anencephaly of the embryo and one 
patient had a second-trimester miscarriage. The 
overall rate of multiple births was 2.1 percent 
(2 of 94 deliveries). Both multiple pregnancies oc-
curred in the cleavage-stage group and consisted 
of monozygotic twins.

Discussion

The results of this randomized, controlled trial 
suggest that among women under 36 years of age 
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who are undergoing a first or second cycle of in 
vitro fertilization or intracytoplasmic sperm injec-
tion, transfer of a single blastocyst-stage embryo 
significantly increases the probability of pregnan-
cy and birth of a child as compared with transfer 
of a single cleavage-stage embryo. Furthermore, 
the low rate of multiple births in the study group 
as a whole provides more evidence of the ability of 
single-embryo transfer to markedly reduce this 
complication of in vitro fertilization procedures.

Despite the well-recognized risks associated 
with multiple gestations, many patients still want 
to have multiple embryos transferred to enhance 

the probability of pregnancy.23 Increasing aware-
ness of the costs and risks of multiple births has 
led the medical community to reduce the number 
of embryos transferred. For single-embryo trans-
fer to be accepted by patients, doctors, and pay-
ors, however, it must be associated with accept-
able pregnancy rates.

One approach to optimizing pregnancy rates 
after single-embryo transfer is to follow it with 
transfer of a frozen–thawed embryo in cases in 
which the initial transfer is not successful. In a 
previous randomized trial, this strategy achieved 
a rate of live births that was not substantially 

Table 1. Patient Demographic, Cycle, and Embryologic Characteristics.*

Characteristic

Single Blastocyst-Stage 
Embryo Transferred 

(N = 175)

Single Cleavage-Stage 
Embryo Transferred 

(N = 176)
P

Value

Age — yr 30.4±3.6 30.5±3.2 0.84

Duration of infertility — yr 3.5±2.1 3.7±2.2 0.75

Cause of infertility — no. (%) 0.68

Male 93 (53.1) 103 (58.5) 

Female 45 (25.7) 40 (22.7) 

Both male and female 15 (8.6) 16 (9.1) 

Idiopathic 22 (12.6) 17 (9.7)

Duration of stimulation — days 9.6±2.4 9.6±2.6 0.93

Total gonadotropin dose — IU 1704±574 1699±515 0.94

Fertilization procedure — no./total no. (%) 0.73

In vitro fertilization 54/163 (33.1) 56/166 (33.7)

Intracytoplasmic sperm insertion 103/163 (63.2) 107/166 (64.5)

Both procedures† 6/163 (3.7) 3/166 (1.8)

No. of oocytes retrieved (cumulus–oocyte complexes) 12.5±7.1 13.9±8.1 0.13

No. of fertilized oocytes (2 pronuclei) 7.5±4.7 8.0±5.4 0.23

No. of embryos cryopreserved 2.2±2.7 4.2±4.1 0.001

≥1 cryopreserved embryo —no./total no. (%) 115/152 (75.7) 126/158 (79.7) 0.38

Quality of transferred embryos‡ 0.10

Top — % 70.0 65.0

Good — % 26.7 33.7

Fair — % 3.3 1.3

Mean§ 1.34±0.5 1.36±0.4 0.67

* Plus–minus values are means ±SD.
† Half the retrieved oocytes were fertilized by conventional in vitro fertilization and half by intracytoplasmic sperm insertion.
‡ A top-quality cleavage-stage embryo had at least eight cells with no more than 10 percent fragmentation, blastomeres 

of regular size, and no multinucleation. A top-quality blastocyst-stage embryo was at least in the expanded-blastocyst 
stage (BL3) and had a type A inner cell mass (in which cells are tightly packed, with many cells present) and a tropho-
ectoderm that was either type A (with many cells forming a cohesive epithelium) or type B (with few cells forming a 
loose epithelium).

§ Scores could range from 1 (top quality) to 4 (poor quality).

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 25, 2009 . For personal use only. No other uses without permission. 



T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

n engl j med 354;11 www.nejm.org march 16, 20061144

lower than the rate after transfer of two fresh 
cleavage-stage (day 2) embryos (38.8 percent vs. 
42.9 percent) and was associated with a dramatic 
reduction in the rate of multiple births (0.8 per-
cent vs. 33.1 percent).24 However, these results 
were obtained among women under 36 years of 
age who had at least two good embryos available 
for transfer and thus had a good prognosis, and 
the plausible difference in rates of live births be-
tween the two protocols (on the basis of the 95 
percent confidence interval) was as high as 11.6 

percent. For some couples, this difference may not 
be acceptable, particularly given the observation 
that the stress associated with in vitro fertiliza-
tion leads many couples to abandon treatment 
without proceeding to a second trial, even if they 
can afford it.25 Increasing the pregnancy rate in 
the cycle in which fresh embryos are used would 
be expected to increase the acceptability of single-
embryo transfer.26

In our study of women under 36 years of age 
who were undergoing a first or second attempt at 

Table 2. Rates of Pregnancy and Delivery after the Transfer of Single Blastocyst-Stage and Cleavage-Stage Embryos.

Variable

Single Blastocyst-Stage 
Embryo Transferred 

(N = 175)

Single Cleavage-Stage 
Embryo Transferred 

(N = 176)
Relative Risk

(95% CI)*
P 

Value

% (no.)

Rate/patient randomly assigned to treatment

Pregnancy† 41.7 (73) 33.5 (59) 1.23 (0.95–1.63) 0.11

Clinical pregnancy 33.1 (58) 23.3 (41) 1.42 (1.01–2.00) 0.04

Ongoing pregnancy 33.1 (58) 21.6 (38) 1.54 (1.08–2.18) 0.02

Pregnancy loss‡

Ectopic pregnancy 1.4 (1) 1.7 (1)

1st Trimester 19.2 (14) 33.9 (20) 0.57 (0.31–1.02) 0.07

2nd Trimester 2.7 (2)§ 0

Delivery 32.0 (56) 21.6 (38) 1.48 (1.04–2.11) 0.03

Multiple births 0 5    (2) 0.14 (0.01–2.77) 0.16

Rate/patient starting stimulation¶

Pregnancy 43.2 (73) 34.5 (59) 1.25 (0.96–1.64) 0.10

Clinical pregnancy 34.3 (58) 24.0 (41) 1.43 (1.02–2.01) 0.04

Ongoing pregnancy 34.3 (58) 22.2 (38) 1.54 (1.09–2.19) 0.01

Delivery 33.1 (56) 22.2 (38) 1.49 (1.05–2.12) 0.03

Rate/embryo transfer∥

Pregnancy 48.7 (73) 37.6 (59) 1.30 (1.00–1.68) 0.05

Clinical pregnancy 38.7 (58) 26.1 (41) 1.48 (1.06–2.06) 0.02

Implantation** 38.7 (58) 27.4 (43) 1.41 (1.02–1.95) 0.04

Ongoing pregnancy 38.7 (58) 24.2 (38) 1.60 (1.13–2.25) 0.007

Delivery 37.3 (56) 24.2 (38) 1.54 (1.09–2.18) 0.01

* CI denotes confidence interval.
† Pregnancy was defined by a positive human chorionic gonadotropin test.
‡ The percentages are based on 73 initial pregnancies in the blastocyst-stage group and 59 initial pregnancies in the 

cleavage-stage group.
§ One patient underwent elective termination of pregnancy at 15 weeks for anencephaly of the embryo, and one patient 

had a second-trimester miscarriage at 13 weeks.
¶ The percentages are based on 169 patients in the blastocyst-stage group and 171 patients in the cleavage-stage group.
∥ The percentages are based on 150 patients in the blastocyst-stage group and 157 patients in the cleavage-stage group.
** The implantation rate is the number of gestational sacs with a fetal heartbeat divided by the number of embryos trans-

ferred.
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in vitro fertilization, transfer of a single blasto-
cyst-stage embryo resulted in a higher pregnancy 
rate than transfer of a single cleavage-stage em-
bryo. Moreover, the rate of live births after trans-
fer of a single fresh blastocyst-stage embryo was 
similar to that after transfer of two fresh cleavage-
stage (day 2) embryos in the Scandinavian study.24 
Smaller studies27,28 have found rates of ongoing 
pregnancy of up to 60 percent after elective trans-
fer of a single blastocyst. Similarly, analysis of a 
population-based sample of 50,819 in vitro fer-
tilization procedures in the United States in 2001 
revealed that transfer of a single blastocyst-stage 
embryo resulted in a live-birth rate ranging from 
31.6 to 39.5 percent among women 20 through 
37 years of age.29

The success of single-blastocyst transfer will 
require effective methods of cryopreservation of 
blastocysts. Data are needed to compare the rates 
of live births (including both births resulting from 
transfer of fresh embryos and those resulting from 
transfer of frozen–thawed embryos) after transfer 
of cleavage-stage and blastocyst-stage embryos. 
We did not include in the initial design a plan for 
the subsequent transfer of frozen embryos in pa-
tients who did not conceive. However, we have 
recently reported a live-birth rate of 11 percent 
after transfer of frozen–thawed blastocyst-stage 
embryos (94 of 857 cycles),30 whereas the live-
birth rate after transfer of freeze–thawed cleav-
age-stage embryos is approximately 15 percent.

A concern in randomly assigning patients to 
treatment at the time of consultation, before em-
bryologic data were available, was that it might 
lead to a high rate of cancellation of transfers of 
blastocyst-stage embryos. However, among this 
population of women under 36 years of age who 
were undergoing a first or second trial of in vitro 
fertilization, cancellation of transfer on day 5 was 
rare. Prospective studies are needed to determine 
whether blastocyst transfer is appropriate in older 
women or in women with repeated implantation 
failures. Recent data,21,31 however, suggest that 
the number of embryos with two pronuclei (day 1) 
or cleavage-stage embryos may serve as a predic-
tor of the success of blastocyst transfer.

An increased risk of monozygotic twins has 
previously been reported with blastocyst transfer 
in retrospective studies.32,33 There were no cases 

of monozygotic twins after single-blastocyst trans-
fer in our study, but the study was not powered 
to assess the risk of monozygotic twins or other 
potential risks associated with extension of em-
bryo culture to day 5, such as birth defects and 
long-term health outcomes. The two second-tri-
mester pregnancy losses in the blastocyst-transfer 
group, including the elective termination owing 
to anencephaly, may be a cause of concern, al-
though the rates of such complications did not 
differ significantly between the groups. Larger 
studies are required to address these issues.

The higher rates of ongoing pregnancy and 
delivery after transfer of a single blastocyst-stage 
embryo than of a single cleavage-stage embryo 
are probably due to a better selection process.21 
Although some genetically abnormal embryos are 
able to reach the blastocyst stage, the risk of an-
euploidy in a top-quality blastocyst is lower than 
that in a top-quality cleavage-stage embryo.15,16 
A recent meta-analysis comparing transfer of cleav-
age-stage and blastocyst-stage embryos did not 
show a difference in favor of the latter embryos.13 
However, this analysis included studies involving 
transfer of more cleavage-stage embryos than blas-
tocyst-stage embryos, and the transfer of more 
cleavage-stage embryos could have compensated 
for the potentially lower quality of any individual 
cleavage-stage embryo relative to that of a blas-
tocyst-stage embryo. We have recently shown that 
in appropriately selected patients (with more than 
three good embryos on day 3), transfer of two 
blastocysts results in a significantly higher deliv-
ery rate than transfer of two cleavage-stage em-
bryos, but with the drawback that almost half of 
the initial pregnancies involved twins.21

In conclusion, our findings demonstrate that 
in women under 36 years of age who are under-
going their first or second trial of in vitro fertiliza-
tion, transfer of a single blastocyst-stage embryo 
significantly increases the likelihood of pregnancy 
and delivery as compared with transfer of a single 
cleavage-stage embryo. More work is needed to 
determine whether this approach is appropriate 
for other groups of women.
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