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1. Introduction

  Infertility is a common condition with important psychological, 
economic, demographic and medical implications. Assisted 
reproductive technology can alleviate the burden of infertility on 
individuals and families, but it can also present challenges to health 
care providers as evidenced by the low implantation and pregnancy 
rate.
  Several options have been proposed to increase the in-vitro 
fertilization (IVF) success rate, one of them is the day of embryo 
transfer. Human embryos obtained through in-vitro techniques 
are routinely transferred to the uterus on day 2 or 3 when they 
are at the 4-8 cell stage. The implantation rate of these embryos 
is disappointingly low and range between 10%-20%. Therefore, 
it has been suggested that selecting transferring embryos at the 
blastocyst stage instead of at an earlier stage without knowing their 
developmental capability might enhance the implantation rate[1].
  Development of sequential tissue culture media attempts to give 
the growing embryo its metabolic and chemical needs, which 
has resulted in an extension of the embryo culture period to the 
blastocyst stage[2-5]. Therefore, the transfer of human blastocysts in 

IVF should result in an increased implantation rate and enable the 
transfer of fewer, but higher quality embryos. This would maintain 
the high pregnancy rate while controlling the incidence of high-
order multiple gestations[5-8].
  During the last decade, the extension of embryo culture to day 5 
has gained popularity in IVF practice. The main reasons for this new 
strategy are mainly scientific. First, the embryo does not implant 
before day 5. Second, the understanding of the different metabolic 
needs of the embryo during its development and the evolution of 
new sequential media render that possible the culture of embryos in 
vitro until the day 5 with relatively good survival rates[9].
  Recent reports in literature showed increased pregnancy rate 
with blastocyst transfer[10]. According to Ronal et al.[11] blastocyst 
transfer resulted in fewer embryos transferred, with a trend toward 
improving clinical pregnancy and twin pregnancy rate. The study of 
Peter et al.[2] concluded that blastocyst transfer may lead to a higher 
pregnancy rate with an overall better take –home baby rate.
  Evangelos et al.[9] reached a conclusion in a systematic review 
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and meta-analysis that the probability of live birth after fresh IVF 

was significantly higher after blastocyst-stage embryo transfer as 

compared to cleavage-stage embryo transfer when equal number 

of embryos were transferred in the two groups compared. A 

randomized prospective study Evangelos et al.[9] investigated the 

threshold number of embryos available on day 3 of embryo culture 

and live birth rate among day 3 embryo transfer and day 5 embryo 

transfer. The study showed that a threshold of four good embryos on 

day 3 of embryo culture appears to indicate that the patient would 

benefit from embryo transfer at the blastocyst stage and have a better 

chance of achieving a live delivery than embryo transfer at cleavage-

stage[12].

  In contrast, Serdar et al.[1] in controlled randomized trial showed 

day 3 and day 5 transfer had similar pregnancy, implantation and 

twinning rates. Day 5 transfers had no advantages over day 3 

transfers. Howard et al.[13] did a retrospective comparison of day 5 

blastocyst transfer versus day 3 embryo transfer. In their program, 

they were equally successful with blastocyst transfer and day 

3 transfer, with the exception of patients with few oocytes who 

benefited from day 3 transfer, and patients over age 39 with a good 

ovarian response to gonadotropins who benefited from blastocyst 

transfer.

  Assisted reproduction programs still lack high implantation rates. 

Whether blastocyst-stage transfer offers any real benefit to infertile 

couples is still controversial[12]. The aim of our study is to compare 

the pregnancy rate between day 3 and day 5 transfer regardless 

grades of embryos and number of transferred embryo.

2. Materials and methods

2.1. Study setting, design, and participants

  A retrospective cohort study was undertaken at King Abdul-Aziz 

Medical City and King Fahd National Guard Hospital, Department 

of Obstetrics and Gynecology, Reproductive Endocrinology and 

Infertility Unit. Ethical approval was obtained from King Abdullah 

Research center and an earlier consent was obtained from all couples 

to share their information for research purpose.

2.2. Ethical approval

  This study was approved by the Research and Ethics Committee at 

the College of Public Health and Health Informatics, King Saud Bin 

Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia. 

Informed consent was obtained from all participants who agreed to 

share the outcomes of their cycles for research purposes.

2.3. Study selection criteria

  Cohort of IVF/intracytoplasmic sperm injection (ICSI) cycles 

performed day 3 and day 5 embryo transfers included all patients 

who underwent IVF or ICSI in our unit during January 2014 to April 

2015 and female age≤40 years old. We excluded all frozen sperms 

cycle.

2.4. IVF cycle protocol at KAMC

2.4.1. Ovarian stimulation
  The patients who are included in the study were managed as 
per the following protocol: The short GnRH-antagonist protocol 
is one of the protocols used in our unit. Controlled ovarian 
stimulation started on the day 2 to day 4 of menstrual cycle either 
by recombinant follicle-stimulating hormone (Gonal f), (Bravelle), 
or human menopausal gonadotrophins (menogon or merional) 
for 7 d if baseline endometrial thickness <6 mm and ovaries are 
normal. Starting injection of GnRH-antagonist (cetrorelix acetate 
0.25 mg) SC at day 5 of stimulation carried out. On day 8, estradiol 
level and vaginal ultrasonography will be repeated and the dose of 
gonadotrophins continued or adjusted according to these parameters. 
If there are two mature follicles more≥18 mm, patient will be 
booked for ovum pick up procedure and prescribed injection HCG 
10 000 IU. She will be scheduled for ovum pick up after 36 h from 
human chorionic gonadotropin (HCG) injection. The procedure will 
be performed after taking written consent from the patient. It will 
be carried under moderate sedation with maximum dose 1.5 mcg/kg 
of intravenous midazolam 2 mg and fentanyl 0.5 mcg/kg. Then the 
patient will be discharged home if she is stable. Husband will give 
semen sample in the same day of ovum pick up and the cycles either 
will be for IVF or ICSI. 
  Oocytes will be incubated in fertilization medium and this culture 
will be carried out in 4-well multi-dishes containing each 40 mL 
micodrops under mineral oil (for ICSI cases) or in 800 mL of 
sequential media (for IVF cases) at 37 ℃ in a humidified atmosphere 
at 6% CO2 in air. Sixteen to twenty hours after insemination or ICSI, 
the oocytes will be assessed for the presence of two pronuclei and 
after rinsing they will be transferred into cleavage medium for an 
additional period of 48 h. Extension of culture to day 5 will start 
after this step. After that, the embryos will be placed in wells or 
microdrops of blastocyst medium on day 3 and further culture for 48 
h to reach blastocyst stage.

2.4.2. Embryo transfer procedure
  Embryo transfer procedure carried out either on day 3 or day 5 of 
ovum pickup procedure. Supplementary progesterone (cyclogest) 
started after 2 d of ovum pick up and may last for 12 wk if 
pregnancy test is positive, otherwise till the day of pregnancy test if 
it is negative.

2.5. Operational definitions

  Our primary outcome measure is the clinical pregnancy rate and 
it is a positive serum pregnancy test estimated by 毬-HCG in blood 
>5 mIU with trans abdominal ultrasound finding a gestational 
sac. The secondary outcomes are the fertilization rate which is 
defined as number of oocyte injected divided by the number of 
embryos fertilized and the implantation rate is defined as number 
of gestational sac seen in ultrasound divided by number of transfer 
embryos.

2.6. IVF outcome assessment

  A compression between day 3 and day 5 embryo transferred 
were carried out in relation of pregnancy rate implantation rate, 
fertilization rate and miscarriage rate.
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2.7. Data management and analysis plan

  Data were analysed to compare between day 3 and day 5 embryo 
transferred using the statistical package (SPSS®) version 22.0 
(Chicago, Illinois, USA) at a significance level (P<0.05) while age is 
presented as mean±SD.

3. Results

  Seven hundred and four patients met our inclusion criteria, with 
411 patients having day 3 embryo transfer and 293 patients having 
day 5 embryo transfer. The patients who were older than 40 years 
old were excluded from this study. Embryo transfer was carried out 
in all patients in both transfer groups. Statistical analysis of the data 
revealed no significant differences in age between the day 3 and day 
5 transfer groups. Embryos transferred on day 3 was (31.4±4.5) and 
on day 5 was (31.3±4.5) with P=0.529 (Table 1).

Table 1

Patient demographics and characteristics.

Indexes Overall Day 3 Day 5 P
Number of 

patients
- 704 411 293 -

Age of 
female (20-

40)
- 31.4±4.5 31.3±4.5 31.3±4.5 0.529

Types of 

infertility*

Primary 307(44.0) 187(46.2) 120(41.0) 0.171
Secibdary 391(56.0) 218(53.8) 173(59.0) -

Female 248(35.5) 148(36.5) 100(34.1) -

Causes of 

infertility*

Male 251(36.0) 152(37.5) 99(33.8)
0.362Combined 129(18.5) 68(16.8) 61(20.8)

Unexplined 70(10.0) 37(9.1) 33(11.3)
*Data are expressed as n (%).

  There was no difference between day 3 group and day 5 group 
regarding the infertility causes: male factor (n=251) and female 
factor (n=248), combined (n=129) idiopathic (n=70) with P=0.362.
  The type of infertility for the two transfer groups were comparable 
(primary vs. secondary infertility) P=0.17, as well as the type of 
assisted reproductive technology (IVF vs. ICSI) P=0.42. Table 2 
shows details of pregnancy outcomes and comparisons between two 
groups. Both clinical pregnancy rate and implantation rate did not 
show any statistically significant difference between the day 3 and 
day 5 transfer groups. Pregnancy rate respectively were 44% vs. 45% 
with P= 0.82 and 19% vs. 19% with P=0.99 respectively.

Table 2

Pregnancy outcome.

Indexes Day 3 Day 5 P
Clinical pregnancy rate 182/411 (44.30%) 133/293 (45.40%) 0.818
Implantation rate 178/919 (19.40%) 116/598 (19.40%) 0.992
Miscarriage rate 8/182 (4.40%) 16/133 (12.03%)  0.011*

Biochemical pregnancy rate 8/182 (4.40%) 4/133 (3.00%) 0.522
Multiple pregnancy rate 45/182 (24.70%) 28/133 (21.10%) 0.440

*The result is significant at P敿0.05.

  The number of embryos transferred per patient was one to three for 
day 3 and one to two for day 5 embryos transferred despite of that 
the multiple pregnancy rate was not significantly different between 

both groups.
  An increase in miscarriage rate with day 5 embryo transferred 
compared with day 3 embryos (12.0% vs. 4.4%, P=0.01), however 
no significant differences in biochemical pregnancy rate (P= 0.52).

4. Discussion

  The advances in embryonic culture allow for extension of embryo 
growth to blastocyst stage. This prolongation of culture to day 5 
may allow chromosomally competent embryos to develop to the 
blastocyst stage, thereby promoting intact embryos[2]. We believe 
that extension of embryo culture to day 5 will promote better quality 
of embryos for transfer, additionally, less number of embryos will 
be transferred so as to decrease the number of high order multiple 
pregnancies. In the other hand, this might allow for arrested embryo 
growth as some embryos will not withstand this extended period 
of culture and this can lead to cancellation of the treatment cycle. 
However, the results of previous randomized clinical trials and 
retrospective observations that examine day 3 compared to day 5 
embryos transfer are variable and inconsistent[11]. 
  Our study showed that both pregnancy and implantation rates 
were statistically insignificant between day 3 and day 5, which was 
consistent with several previous studies. Coskun et al.[1], Levron et 
al.[14] did not find a difference in implantation and pregnancy rates 
of patients receiving day 3 and day 5 embryo transfer. While Karaki 
et al.[5] demonstrated that embryo culture to the blastocyst stage 
resulted in a significantly higher implantation rate than embryos 
transferred on day 3. Blastocyst transfer achieved an equivalent 
pregnancy rate with significantly fewer embryos than did on day 3 
embryo transfer, as well as significantly fewer high order multiple 
gestations. Papanikolaou et al.[9] showed that the implant tation 
potential of an in vitro cultured blastocyst is higher compared with 
an in vitro cleavage-stage embryo. This meta-analysis supported 
this finding, when an equal number and up to two embryo transfer 
policy is followed with risk of higher probability of embryo transfer 
cancellation and less number of embryos cryopreserved in the 
blastocyst group[9]. This is considered a major drawback with 
possibility of failure to develop blastocysts stage embryo and thus 
failed to transfer embryos[15,16].
  Most studies have shown unclear significance among high 
multiple pregnancy rate. While some studies reported lower rates 
of multiple pregnancy for blastocyst transfer, others have shown 
no difference[17-19] and increased multiple gestations in the day 3 
groups[20,21] which was not seen in the former studies[11]. In our 
study, although the day 5 embryo transfer group had one or two 
embryos transferred compared with day 3 embryo transfer group 
who had three or less number of embryos transferred, there was no 
decrease in the multiple pregnancy rates in day 5 transfer group. 
  Our study data showed a higher miscarriage rate with day 5 embryo 
transfer (12.03%) compared with day 3 embryo transfer (4.40%) (P
敿0.011). 
  This could be explained by two theories. Firstly, extension of 
embryo culture may allow for more stronger endometrium to 
develop result in defective implantation and increased miscarriage 
rate. Secondly, culture media may play a significant role. Studied in 
bovine demonstrated that change in implantation and placentation 
can cause miscarriages and that might be applied to human embryos 
in some way. Lonergan et al.[22], Tesfaye et al.[23] both studies 
suggest that the post-fertilization embryo culture environment in 
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bovine has a dramatic effect on the pattern of gene expression in 
embryos, which in turn has serious implications for the normality 
of blastocyst development. Rizos et al.[24,25] showed that the type of 
media solution and in vitro culture itself can cause changes in bovine 
embryos. Changes in placental morphology have also been attributed 
to in vitro culture of bovine embryos. Decreased villous volume 
density and binucleate cell volume density were found in bovine 
embryos cultured in vitro when compared with in vivo embryos[26]. 
Utsunomiya et al.[27] showed a higher miscarriage rate on blastocyst 
transfer compared with day 3 embryo transfer and only the findings 
of this study were consisted with ours. However, a limitation existed 
in our study. Our study was not randomized and a potential bias in 
the methodology was present in spite of both groups studied were 
closely matched. All the data collected in the same period but a 
prospective randomized study could provide a definitive answer as 
to the usefulness of extended culture of embryos and associated risk 
of miscarriage. On other hand, our lab did not allow for extension 
of embryo, if the embryos showed evidence of slow growth. Early 
embryos transfer was done and this is another source of bias.
  In conclusion, the presented data suggests that day 5 embryo 
transfers may not provide any additional benefits over day 3 transfers 
to patients. Also, it increases the risk of miscarriage. Further studies 
of this issue need to be undertaken to confirm our findings.
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