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Abstract
Background: Improvement of assisted reproductive technique (ART) results in higher pregnancy

rates from positive Beta HCG to take home baby statistics.  Despite developments in culture media
allowing blastocyst stage transfer, some centers apply second, third and sometimes fourth day post
injection for embryo transfer. This study aimed to compare their reproductive outcomes.

Methods: This prospective cohort study conducted on 218 infertile couples with at least 4 oocytes
retrieved and 2 good quality embryos. They were divided consecutively into 2nd (ET2) or 3rd (ET3)
day embryo transfer. Some patients experienced 4rd (ET4) day embryo transfer due to weekend rea-
sons, so we included them in our comparison as well. There were 98, 97 and 23 patients in the
aforementioned groups, respectively. Reproductive and pregnancy outcomes were evaluated by Chi
square and t-test with the significance level set at α=0.05.

Results: Totally, 73 patients (33%) had positive beta HCG and 39.7 percent of them (n=29) experi-
enced pregnancy loss. Positive Beta HCG was detected in 31(31.6%) of ET2 patients, 38 (39.2%) of
ET3 patients and 4 (17.4%) of ET4 group. Abortion or pregnancy loss was reported in 9 (29%) of
ET2 patients, 18 (47.4%) of ET3 patients and 2 (50%) of ET4 group.

Conclusion: Our study demonstrated that there may be a higher pregnancy as well as higher abor-
tion in day 3 embryo transfer.

Keywords: Infertility, Pregnancy, Intracytoplasmic sperm injection, Embryo transfer, assisted repro-
ductive technology.
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Introduction
Improvement of assisted reproductive

technique (ART) has resulted in higher
pregnancy rates. Achievement of oocytes
with the best quality and subsequently the
best embryos for uterine transfer, higher
pregnancy rates from positive Beta HCG to
take home baby statistics, remains the ut-
most concern of the all related specialists.
One of the highlights of the process has
been the estimation of the proper time for

embryo transfer. Historically, at the first
days of ART, embryos are transferred at the
8-16 cell stage (1), however, developments
in culture media have allowed embryos to
be transferred after longer periods of in
vitro culture as in blastocyst stage (2).  De-
spite improved laboratory and technical
facilities and among different conclusions
about the best time for embryo transfer
more good quality trials are warranted in
this regard to have a confident decision
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without any conflicting ideas. This matters
especially when the blastocyst transfer is
not possible due to different reasons. Se-
cond day is the earliest time that morpho-
logical staging is possible for better selec-
tion of an embryo. Transfer of embryos
prior to the activation of the embryonic ge-
nome (at the four to eight cell stages) de-
creases the precision of embryo selection
(3). On the other hand, day 3 embryo trans-
fer may eliminate arrested embryos and in-
creases the desirable ART results (4). But
this conclusion does not come true for all
studies or at least for some categories of
patients. There exists some studies support-
ing day 3 embryo transfer (5,6) and the
others are in favor of day 2 (7,8). In a study
among poor responder patients,  clinical
pregnancy rate per oocyte retrieval and em-
bryo transfer were significantly higher in
the day 2 embryo transfer group compared
with day 3 (9). However; there is articles
stating no significant difference exists be-
tween day 2 and 3 embryo transfer (10-12).
According to a Cochrane review article,
embryo transfer on day 3 showed more
clinical pregnancies, but miscarriage rate
was also increased, proving a lesser effect
of one day delay in overall live birth rate
(13). This review urged us to evaluate our
outcomes in a university ART setting. As
the most important issue for an infertile
couple is having a live birth, the search for
a method with minimum expense and max-
imum efficacy is mandatory.  So, we con-
ducted the following study to compare the
results of different days of embryo transfer.

Methods
This prospective trial was conducted at

the department of infertility, Shariati Hos-
pital affiliated to Tehran University of
Medical Sciences. The study was approved
by the ethical committee of the university.
In total, 218 infertile women undergoing
ART with 4 or more oocytes and transfer
cycles with at least two good quality em-
bryos were included. All causes of infertili-
ty (except for uterine factor) were included.
Also, couples requiring testicular sperm

extraction and aspiration for sperm recov-
ery and gamete or embryo donations, wom-
en aging more than 40 years or body mass
index of 35kg/m2 or those with systemic
diseases or positive thrombophilia were
excluded. For all the couples history was
taken, gynecological examination plus se-
men analysis, hormonal profile, and trans-
vaginal ultrasound were performed and
documented. Standard long protocol of
down regulation and standard protocol of
ovarian stimulation individualized for each
patient, and final oocyte maturation was
commenced (14). After fertilization
through intracytoplasmic sperm injection,
good-quality embryos were transferred
transcervically 2 or 3 days later. Good-
quality embryos were defined based on
standard embryologic definition (15,16).
The day of Embryo Transfer (ET) was as-
signed according to computerized random
allocation, but sometimes due to holidays
or weekends it was not possible to transfer
embryos at second or third day, so it was
conducted on day 4. Because all of these
ET timings were used routinely in our de-
partment depending on the situations, there
existed no ethical concerned problem. On
the other hand, we gathered information of
the last group in order to have a comparison
between our results in different days in our
ward.  Due to this reason, we could not
claim our study as a well randomized study.
Culture media and luteal phase support and
other medications was similar for all pa-
tients and luteal phase support was started
the day after ovum pick up by daily admin-
istration of the progesterone suppository
according to our protocol.

It was emphasized that the culture media
be the same for all embryos and our labora-
tory and embryologic measures were con-
ducted by the same embryologists. Embryo
quality determination was done based on
standard embryologic definitions (17,18).
Moreover, all medical prescriptions, surgi-
cal procedures including embryo transfers
(performed by the catheters from the same
company) and ultrasound scans were per-
formed by attending physicians in prede-
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fined protocols.
Pregnancy was detected by serum beta-

hCG analysis 14 days after embryo trans-
fer, and a transvaginal ultrasound scan was
scheduled for 2 weeks later to detect the
intra-uterine gestation sac. Each pregnant
woman was followed by ultrasound scan
until detection of fetal heart (clinical preg-
nancy), then ongoing pregnancy and preg-
nancy outcome were followed. Basal char-
acteristics, stimulation parameters and ART
results were gathered and reported.

Statistical Analysis
The sample size was calculated to be 190

participants with a power of 80% and a lev-
el of significance of 0.05. Statistical Pack-
age for the Social Sciences Version 12
(SPSS, Chicago, IL, USA) was used for
data analysis. The chi square and t-test
were performed. The significance level was
set at α=0.05.

Results
The groups were well matched in terms of

female and male age, infertility duration,
type and cause of infertility, female body
mass index, gravidity, basal gonadotropin
level of female partner and total motile
good sperm number (Table 1). As Table 2
shows, stimulation parameters of the pa-
tients were comparable in second day em-
bryo transfer (ET2), third day embryo
transfer (ET3) and fourth day embryo trans-
fer (ET4). Totally 73 patients out of 218
participants had positive beta HCG and
39.7 percent of them experienced pregnan-
cy loss.

Comparing treatment outcomes in the
three groups, chemical pregnancy was de-
tected in 31(31.6%) of ET2 patients, 38
(39.2%) of ET3 patients and 4 (17.4%) of
ET4 group (Table 3). Abortion or pregnan-
cy loss was reported in 9(29%) of ET2 pa-
tients, 18 (47.4%) of ET3 patients and 2
(50%) of ET4 group.  Interestingly, these

Table 1. Ages and body mass indices (data presented as Mean±SD, basal characteristics of the participants
Day 2
N=98

Day 3
N=97

Day 4
N=23

Total
N=218

p

Female age (year) 29.8 ± 6.14 30.3± 5.3 31.4 ± 4.5 30.4 ± 5.27 0.456
Male age (year) 34.6 ± 6.08 35.2 ± 5.2 36.34± 4.2 35.20± 5.58 0.487
Female body mass index (kg/m2) 25.4 ± 3.5 25.6 ± 3.4 26.2± 3.8 25.6 ± 3.54 0.641
Infertility duration (year) 5.5 (1-20) 6 (1-18) 7 (2-20) 6 (2-20) 0.165
Infertility type
Primarsecondary

75
18

64
19

15
8

154 0.441
44

Infertility cause
Aging
Ovulation
Unexplained
Pcos
Endometriosis
Tubal
Male
Mixed

2
4
16
8
2
3
31
18

2
4
17
4
4
4
31
10

0
1
2
3
1
3
6
7

0.553
4
9

35
15
7

10
68
35

Gravidity
0
1
2
3

0.136
70 67 15 152
20 20 5 45
7 4 1 12
0 2 1 3

4 0 0 1 1
Antral follicle count 12 (4-20) 13.5 (4-20) 13.5 (5-20) 13 (4-20) 0.938
Follicle-stimulating hormone (mIU/ml) on
3rd day of cycle

7.0 (0.5-20) 6.4 (2-19) 6.9 (1-17.5) 6.7 (0.5-20) 0.812

Luteinizing hormone (mIU/ml) on 3rd day of
cycle

5.0 (0.5-20.4) 5.5 (1.2-27) 6.5 (1.5-18.7) 5.0 (0.5-27) 0.400

Estradiol(pg/ml) on 3rd day of cycle 48.5 (3-173) 60.5 (5-188) 52.5 (17-132) 51(3-188) 0.728
Total good Sperm (Million) per ejaculate 4.1 (0.01-80) 6.8 (0.1-60) 4 (0.03-34) 5.9 (0.1-80) 0.474
Data presented as Mean (±SD) or Median (range) or frequency.
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results beside clinical and ongoing preg-
nancies did not differ significantly. Fertili-
zation rate and implantation rate did not
differ statistically between the aforemen-
tioned groups. Fertilization rate was 70%,
78% and 25% in ET2, ET3 and ET4
groups, respectively. It was 68 percent in
all the patients. Implantation rate did not
differ significantly between groups as well.
Orderly ongoing pregnancy were reported
in 17% in ET2, 15.4% in ET3, 4% in ET4,
respectively. There were only seven sets of
twins in our study groups.

Discussion
Our study demonstrated that there may be

a higher pregnancy as well as a higher
abortion in day 3 embryo transfer. Alt-
hough not statistically significant, it was in
accordance with previous articles (10-3,19).
Although this study aimed to evaluate the
effect of timing of embryo transfer on im-
plantation and subsequently on pregnancy,
there is a wide range of important factors
affecting pregnancy occurrence including

stimulation response, oocyte maturity, em-
bryo morphology or quality, uterine milieu
or endometrial receptivity, and culture con-
ditions.

It is documented that switching of human
embryos gene expression happens around
the 8-cell stage immediately before com-
paction stage (3). One important factor that
should be considered is nutrient require-
ments of the embryo, since the embryo
reaches the uterus from the Fallopian tube
at the stage when compaction begins. We
did not find the reason why pregnancy loss
may be higher in third day embryo transfer.
Early uterine replacement may be advanta-
geous for the embryos because of the short-
er in vitro time.

In a large retrospective study by Huisman
et al., comparing IVF results after day 2, 3
and 4 of ET, the implantation rate on day 4
was higher (41%). It seemed that transfer
on day 4 may help to recognize embryos
with very high implantation potential (20).
However our study was not designed for
day 4 and we could not make a definite

Table 2. Stimulation parameters of the patients
Parameter Day 2

N=98
Day 3
N=97

Day4
N=23

Total
N=218

p

Stimulation days 11 (10-15) 11 (10-17) 11 (10-14) 11 (10-17) 0.415
Gonadotropin injections
(ampoule numbers)

36 (10-92) 38 (14-104) 29 (14-84) 36 (10-104) 0.507

Total rFSH (gonal F) 14 (0-56) 14 (0-33) 14 (0-56) 14 (0-56) 0.339
Total HMG 23.5 ± 14.9 22.9 ± 12.7 20.8 ± 13.9 22.9 ± 13.9 0.706

Estradiol on HCG day (pg/ml) 1607
(115-45000)

1879
(657-18440)

1357
(498-26600)

1777
(115-45000)

0.688

Total oocytes retrieved 11.9 ± 5.9 10.9 ± 5.1 11.3 ± 4.9 11.4 ± 5.4 0.463
Mature oocytes 7.3 ± 3.8 7.1 ± 3.9 7.2 ± 3.5 7.2 ± 3.8 0.937
Pronuclear number 4 (1-14) 5 (1-15) 13 (2-4) 5 (1-15) 0.675
Number of transferred embryos 3 (2-5) 4 (2-5) 3 (2-5) 4 (2-5) 0.087
Ovarian hyperstimulation syndrome 0 1 0 1 0.531
Having frozen embryos (%) 36.7 25.8 30.4 31.5 0.255

Data presented as Mean (±SD) or Median (range) or frequency.
Chi square and t-test were applied.

Table 3.Comparison of outcomes
Parameter Day 2

N=98
Day3
N=97

Day 4
N=23

Total
N=218

p

Chemical pregnancy 31(31.6) 38 (39.2) 4 (17.4) 73 (33.5) 0.12
Clinical pregnancy 20 (20) 18 (18) 1(4) 39(18) 0.218
Ongoing pregnancy 17 (17) 15(15.4) 1(4) 33(15) 0.299
Abortion 9(29) 18(47.4) 2(50) 29(39.7) 0.306
Ectopic pregnancy 2(6.5) 2 (5) 1(25) 5(6.8) 0.291
Premature labor 1(3.2) 1(2.5) 0 2(2.7) 0.888
Term 15(48.4) 12(31.6) 1(25) 28 (38.4) 0.362
Multiple pregnancy 3(9.7) 3(7.5) 1(25) 7(9.6) 0.948

Values are presented as frequency and percent. Chi square was applied.
Chemical, clinical and ongoing pregnancy rates are calculated per embryo transfer.
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conclusion in this regard.
Our study had some limitations including

its randomized structure.  Blindness was
not any matter of concern because day 2 or
3 or 4 was routine in our department and
neither the researchers nor the patients had
any weighted idea about the day of embryo
transfer.  We calculated our sample size
according to the fact that the abortion was
higher in the day 3 ET in comparison with
day 2 ET by 15 percents. Prospective na-
ture of the study, comparable basal and
stimulation parameters, considering the
ET4 group, and follow up until delivery
were the positive points of our study. Alt-
hough the study was not designed for ET4
group, we considered them for a raw esti-
mation in our department.

Our findings, in accordance with previous
results, revealed no difference between day
2 and 3 embryo transfer (10-12). We
strongly recommend considering individu-
alization of proper embryo transfer timing
for different group of patients such as nor-
mal patients, poor responders, recurrent
abortion, and patients with polycystic ovary
disease.  Maybe embryo transfer should not
be done upon convenience of the patients
and the medical team. So, future prospec-
tive especially randomized clinical trials in
a multicenter design with large sample siz-
es considering especial group of patients
are strongly warranted.
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