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Abstract

Background: The use of assisted reproductive technology (ART) is increasing in
the world. The rate, efficacy and safety of ART are very different among countries.
There is an increase in the use of intra cytoplasmic sperm injection (ICSI), single
fresh embryo transfer (ET) and frozen-thawed embryo transfer (FET).

Objective: The objective of this study was to compare pregnancy rate in fresh ET
and FET.

Materials and Methods: In this retrospective cross-sectional study 1014 ICSI-ET
cycles (426 fresh ET and 588 FET) from 753 women undergoing ICSI treatment
referred to Fatemezahra Infertility and Reproductive Health Research Center in
Babol, Iran from 2008 to 2013 were reviewed.

Results: There were no significant differences between biochemical pregnancy rate
(23% versus 18.8%, OR 1.301; 95% CI .95-1.774), gestational sac (95.6% versus
100% in FET, OR 0.60; 95% CI 0.54-0.67), and fetal heart activity (87.2% versus
93.6% OR .46; 95% CI .16-1.32) in fresh ET and FET cycles, respectively. P< 0.05
was considered statistically significant for all measures.

Conclusion: Although, the result showed no significantly difference between the
fresh ET and the FET cycles, however the embryos are able to be stored for
subsequent ART. Therefore, we recommend FET cycles as an option alongside the
fresh ET.

Key words: Pregnancy rate, Intra cytoplasmic sperm injection, Cryopreservation, Embryo
transfer.

Introduction

nfertility prevalence, as one of the main

cryopreserved and used in next cycles when
the detrimental effects of high dose of
hormones during controlled ovarian

Iproblems in the society, is 15%, that
may threaten the continuity of life (1). In
Iranian population, primary and secondary
infertility are 79% and 21% respectively (2).
Frozen-thawed embryo transfer (FET) versus
fresh embryo transfer (ET) is being performed
mostly worldwide (3). Embryo
cryopreservation can be considered to prevent
ovarian hyperstimulaion syndrome (4). Some
description is that may be that women who
use cryopreservation have a better prognosis,
with good ovarian reserve (5). Embryos can
be cryopreserved at any stage, from zygote to
blastocyst, and remain viable for at least
several years (6).

In fresh cycles, the endometrium is
artificially primed and the embryos could be

hyperstimulation (COH) are disappeared.
Identically, in frozen-thawed embryo transfers,
endometrial priming may be achieved with the
use of estrogen and progesterone, and
endometrial growth can be controlled more
exactly in COH cycles than gonadotropins (7).

Embryo cryopreservation at the pronuclear,
cleavage, and blastocyst stages has been
allowed for multiple transfer cycles from single
oocyte retrieval. As the transfer of
cryopreserved embryos is less expensive than
a second fresh cycle, fertility treatment costs
can be optimized overally (4). Since embryos
have been transferred successfully at any
stage from zygote to blastocyst, ET is most
generally done three days after oocyte pickup
and fertilization (6).
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Besides, infertility is a common problem of
couples of reproductive age and it is observed
in one of five infertile couples FET has
become an essential status of ART (8, 9). This
method enables the means to diminish the
number of transferred embryos, also,
contributes to reducing the risk of multiple
pregnancies (10, 11).

Blastocyst transfers have led to an
extension in implantation rates, higher
pregnancy rates, and a reduction of high-
order multiple gestations resulting from a
decrease in the number of embryos
transferred in comparison with embryos at the
cleavage stage (12).

It was shown that the single embryo
transfer (SET) is a selection in FET, which can
be used to decrease multiple pregnancy rates
(23).

There are two basic methods currently
used for embryo cryopreservation: slow-
freezing method and vitrification technique.
Vitrification is thought to be better and more
cost effective than slow-freezing. During the
vitrification procedure with high condensation
of cryoprotectants, minor intracellular ice
crystal formation reduces cellular lesion and
results in better fertility possible after thawing
(14).

According to some studies, vitrification may
increase the embryo survival rate and
decrease the rate of cooling damage (15, 16).
In fresh ET, the uterine circumference after
COH may also be less optimal for implantation
@a.

The pregnancy rate in FET cycles is
generally lower than that of fresh transferred
embryos (18, 19). Newborns after FET have a
better birth weight and fewer adverse perinatal
outcomes than newborns after fresh ET (20—
22).

No extensions in the incidence of
prematurity, low birth weight (LBW), neonatal
death were established in the FET compared
with the fresh ET (17). FET method provides a
transfer of fewer embryos into the uterus and
managing of  addition embryos by
cryopreservation for later use (23). The aim of
this study was to compare the fertility success
rate in fresh versus frozen embryo transfer.

Materials and methods

Study design and participants

In this retrospective cross sectional study
1014 ICSI-ET cycles (426 fresh ET and 588
FET) from 753 women undergoing ICSI
treatment referred to Fatemezahra Infertility
and Reproductive Health Research Center in
Babol, Iran from 2008-2013 were reviewed.

Our inclusion criteria were: ICSI treatment
using long protocol (GnRH agonist),
endometrial thickness more than 8 mm, and
having normal follicle stimulating hormone
(FSH) of the third day of menstrual cycle. The
women with natural cycles, having more than
three cycles of ART, history of endocrine
disorders (hypothyroidism and
hyperthyroidism, diabetes,
hyperprolactinemia), oocyte donation,
Asherman's syndrome, history of surgical
removal of endometriosis, ovarian cysts,
leiomyoma, uterine septum, uterine anomalies
in  hysterosalpingography  (HSG), and
hysteroscopy and gamete donation were
excluded.

The following outcome measures included:
maternal and paternal age at the time of
embryo transfer, duration and cause of
infertility (female factor includes tubal,
endometriosis, hypothalamic, ovarian, uterine,
and cervical, male and unexplained factors),
type of infertility, type of transfer (fresh or
freez), thickness of the endometrium on the
day of transfer and history of infertility
treatment.

The study protocol was approved by the
Ethics Committee of Babol University of
Medical Sciences, Babol, Iran. All subjects
signed the written consent forms.

Ovarian stimulation and oocyte pickup
High dose (HD) contraceptive pill started
on the third day of menstrual cycle. Ovulation
induction protocol (long protocol) was initiated
for the development of multiple follicles using
gonadotropin- releasing hormone (GnRh)
agonists (Suprefact by Aventis, Germany
Company) in the middle of the luteal phase of
the cycle (21 days period). Then, on the third
day of the next menstrual cycle, gonadotropin
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injection (IBSA, MERCK, Switzerlad
Company) was done.

Follicular growth monitoring was done by
the gynecologist using vaginal ultrasound
(May lab 40 Esaote ltaly) and, if it was
necessary the number of gonadotropin was
increased. Human chorionic gonadotropin
(HCG) 10/000 IU (EXIR Iran Company) was
injected when at least three follicles with a
diameter of 18 mm were appeared.
Endometrial thickness (ml) was measured by
transvaginal ultrasound (TVS) oocyte pickup
was performed 34-36 hours after the HCG
injection in the operating room under general
anesthesia.

Embryo transfer
reproductive success

Estradiol valerate tablet (2 mg/day) was
administered to prepare the endometrium.
Progesterone was administered if the
endometrial thickness was greater than 8 mm
on 10-12 day of cycle in TVS.

Luteal phase was supported by daily
administration of two vaginal progesterone
suppositories (cyclogest 400 mg
manufactured (Barnstaple- Actavis UK) for 2
weeks. Oocytes were fertilized in vitro and,
other similar grade of embryos were
cryopreserved by vitrification method.

Freeze-thawed embryos and fresh
embryos (on the third day after ICSI) were
transferred by abdominal ultrasound guidance
with a full bladder. Embryos grade A, B and
A+B was transferred. A grade ncluded:
Blastomeres are equal, no fragmentation,
clear sytoplasmic aspect and without subzonal
space. B grade ncluded: May be one
blastomere is not equal, weak sytoplasmic
aspect and without subzonal space, 5- 10%
fragmentation, and subzonal space may be
seen. A+B grade ncluded: The same as A and
B. Pregnancy test was performed on day 16
after embryo transfer by ELISA B-HCG.

Validation of a successful implantation was
done by detecting an increased [(-HCG
concentration (>25U/ml) 16 days post embryo
transfer, and was defined as positive
biochemical pregnancy.

process and

Clinical pregnancy was determined by a
presence of a gestational sac and fetal heart
activity by transvaginal ultrasound at 6 weeks
of pregnancy (2 weeks after testing positive 3-
HCG). If the pregnancy is continued,
progesterone and estradiol were
administered.

Statistical analysis

Statistical analysis was done using the
SPSS (Statistical Package for the Social
Sciences, version 18.0, SPSS Inc, Chicago,
lllinois, USA). Chi- square test was applied to
compare categorical variable. Differences
among variables of two ET groups were
analyzed using t- test. P<0.05 was considered
statistically significant for all measures.

Results

The study results confirmed that from 357
woman in the Fresh emberyo transfer group
and 396 woman in the Frozen- thawed
emberyo transfer group undergoing ICSI, the
majority of they were housewives (83.6% and
84.9%, respectively), and their husbands were
self- employed (51% and 53.9%,
respectively). Educational level frequency in
women and their husbands was high school
graduate (40% and 38.1%, respectively).
Analysis of these data there was no significant
difference between the two groups. Patients’
characteristics in the two groups are listed in
table I. There were no significant differences
regarding patient’s characteristics between
the groups who were excepted for a prior
history of ICSI and the most common cause of
infertility in both groups was male factor
(Table 1). Table 1l presents the cycle
characteristics by type of transferred embryo.
The average number of embryos transferred
in fresh group was 2.42+1.02 and freezing
group was 2.52+0.98, that there was no
significant difference between the two groups.
Biochemical pregnancy rate was 23% in fresh
ET group versus 18.8% in FET group (OR
1.301; 95% CI .95-1.77). The results between
the two groups showed no difference (Table

1.
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Table I. Patient’s characteristics by type of transferred embryo

Fresh emberyo transfer group Frozen- thawed embryo transfer group

Patient’s characteristics (n=588) (n= 426) p-valuet
Female age (years) ' 30.545.3 30.1+5.1 0.173
Male age (years ) ' 343+6.2 341+6.1 0.706
Cause of infertility n (%) '
Male factor 382 (65) 279 (65) 0.862
Female factor 163 (27.75) 97 (22.76) 0.131
Unexplained 78 (13.3) 71 (16.7) 0.621
Type of infertility n (%) 7
Primary 488 (83) 355 (83.3)
Secondary 100 (17) 71 (16.7) 0886
Duration of infertility(years) ** 6.1+4.4 6.1+41 0.795
History of infertility treatment (%) '
ICSI 91 (15.5) 123 (28.9) 0.001
IVF 12 (2) 9(2.1) 0.937
Ul 172 (29.3) 119 (27.9) 0.647
Other (ZIFT, GIFT) 11 (1.9) 7(1.6) 0.787
* Data are presented as mean+SD. T The data were assessed using t- test.
++ The data were assessed using Chi-square test. ICSI: Intracytoplastic Sperm Injection.
IVF: In vitro Fertilization. IUI: Intrauterine insemination.
ZIFT: Zygote intra-Fallopian Transfer. GIFT: Gamet intra-Fallopian Transfer.
Table 11. Cycle characteristics by type of transferred embryo
Cycle characteristics Fresh embe(lr']y:o 5t8rg;1sfer group Frozen- thawed (enn;bfzrgl)o transfer group p-valuet
Assisted hatching n (%)
Yes 7(1.2) 6 (1.4) 0.478
No 581 (98.8) 419 (98.4)
Grade of embryos (mean+SD)
A 14+12 13+£11 0.414
B” 0.6+0.9 07+1.1 0.333
A+B™ 0.3+0.7 04+08 0.049

A*: Blastomeres are equal, no fragmentation, clear sytoplasmic aspect and without subzonal space.

B**: May be one blastomere is not equal, weak sytoplasmic aspect and without subzonal space, 5-10% fragmentation, and subzonal space may seen.

A+ B***: The same as A and B.
+ The data were assessed using Chi-square test. 11 The data were assessed using t- test.

Table I11. Fertility rate on the biochemical and clinical pregnancy tests with the type of transferred embryo

Diaanosis tests Fresh embryo transfer group Frozen- thawed embryo transfer group Odds ratio value'
g (n=588) n (%) (n=426) n (%) (95% CI) P
Biochemical (B- HCG) ™
Positive 136 (23.1) 80 (18.8)
. 1.30 (0.95-1.77) 0.188
Negative 448 (76.2) 341 (80)
Gestational sac’
Positive 130 (95.6) 80 (100)
. 0.60 (0.54-0.67) 0.051
Negative 6 (4.4) 0
Fetal heart activity”
Positive 109 (87.2) 73(93.6)
. 0.46 (0.16-1.32) 0.146
Negative 16 (12.8) 5(6.4)
B-HCG: Beta-Human Chorionic Gonadotropin. + The data were assessed using Chi-square test.
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Discussion

It was found that there was no significant
difference in fertility success rate between the
fresh and the frozen transfer groups. In
another study, also, there was no notable
difference in clinical pregnancy rates, or
ongoing pregnancy rate between the fresh
transfer group and the Vvitrified- thawed
transfer group (24). Aflatoonian et al reported
that biochemical pregnancy rate was 27%
(54/200) in the FET group and 22.1%
(122/500) in the fresh ET group and
biochemical pregnancy rate was comparable
between FET and fresh ET (25).

To attain a further fertility rate, the choice
methods are important for selection the best
fresh embryos for transfer. Thus, the residual
embryos that survive the freezing and thawing
methods supposedly have a reduced fortune
of implantation. However, the implantation and
fertility rates did not diminish in the frozen
group compared with the fresh embryo
transfer group in this study.

Zhu et al showed higher gestation and
implantation rates in frozen blastocysts than in
fresh transfer cycles. The clinical pregnancy
rate of fresh and frozen blastocyst transfer
groups were 36.4% and 55.1%, respectively
(p< 0.05) and the implantation rate of the fresh
and frozen group was 25.2% and 37.0%
(p<0.05) (26). Kuc et al showed that the
clinical pregnancy rates of the vitrification and
slow-freezing groups of day 5 or day 6
blastocysts were notably different. The clinical
pregnancy rates of the slow- freezing and
vitrification groups were 25.9% and 50.4%
(p<0.05), respectively (27).

Belva et al reported that pregnancy rates
were significantly higher in the FET group
than fresh ET group (17). Takeshima et al
reported the pregnancy rate per ET cycle
remained almost fixed over four years: nearly
24% for fresh IVF-ET cycles, 20% for fresh
ICSI cycles, and 32% for frozen embryo
transfer cycles. Pregnancy rate per retrieval
diminished each year for fresh cycles (28). In
another study, the implantation, ongoing and
clinical pregnancy rates were significantly
higher in FET group (15). Different
implantation rates in two groups may reflect
distinct endometrial receptivity and better
symmetry between embryo and endometrial
development in frozen embryo cycles.

To illustrate the similar results in the
current study between the fresh and frozen
embryo transfers, multiple factors may be
considered. The progressive methods of
vitrification conclude more survival and better
possible development after thawing. Salumets
et al established a report that there was no
relationship between embryo quality and
biochemical pregnhancy rate before
cryopreservation (29).

Also, Aflatoonian et al found that according
to morphological grading of embryos,
biochemical preghancy was similar in frozen
and fresh groups in their study (27%, 22%)
(25).

It has been reported that embryos that
have better cleaved during the post- thaw time
have the significantly higher fortune of
implantation and a great number of uncleaved
frozen embryos have chromosomal
aberrations (30).

Shapiro et al reported that large blastocyst
diameter, early Dblastulation, and low
preovulatory serum progesterone were better
predictors of clinical pregnancy in fresh
autologous cycles. They expressed that
embryo- endometrium asynchrony was an
important factor in cycle failure and nominated
when all these three \variables were
suboptimal, the embryos should be freezed for
later use under further optimal status (31).
Endometrial  receptivity and  symmetry
between the embryo and endometrium were
very significant in cryopreserved- thawed and
in fresh embryo transfer cycles.
Cryopreserved embryos transferred in a
natural ovulatory cycle resulted in preferable
clinical outcome than stimulated cycles (14,
26, 32).

The poisonous effects of heavy
concentration of cryoprotectant factors in
vitrification may affect negatively the embryos
(33). The type criteria used in the choice of
embryos for cryopreservation vary mainly
between the different ART programs.
Salumets et al confirmed the fundamental
function of the embryo quality in the success
of frozen embryo transfer.

This study showed that better embryo
morphology and faster blastomere cleavage
rate were freely associated with improved
delivery rate after frozen embryo transfer.
They observed high delivery rates after frozen
embryo transfers with moderate quality (grade
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3A) embryos (14.9%) and embryos having two
to three blastomeres (13.6%) (29).

Moreover, the current study carried out on
cryopreservation of all embryos, only in
patients who had enough number of good
qguality embryos suitable for freezing. This
tactics were recommended only in the patients
who have adequate embryos proper for
cryopreservation. In the current study, age
difference between the two groups was not
significant.

According to the study by Ashrafi et al and
Aflatoonian et al, the women age did not affect
fertility rate in fresh ET and FET protocols
whereas, in other studies it was statistically
significant (17, 25, 34-36). Also, in Basirat et
al.’s study maternal age was a predictive
factor of success rate in ICSI treatment cycles
(37).

In our study, duration of infertility did not
have significant difference between the
groups. In other studies, duration of infertility
in both groups showed no significant
differences (25, 15).

Also, in our study, cause of infertility was
not significant difference between the groups.
Other studies have had similar results with our
study (15, 24, 25, 38). Finally, the over plus
embryos would be vitrified for frozen embryo
transfer to recover the cumulative pregnancy
rate.

As long as the results are valid for vitrified-
thawed cycles, all present blastocysts can be
vitrified in patients for whom fresh blastocyst
transfer is inappropriate, such as those with a
history of repeated failed fresh embryo
transfers, patients at risk of OHSS and those
in need for preimplantation genomic
diagnosis.

Conclusion

Our results showed that there was no
significant difference in fertility success rates
between the fresh and the frozen embryo
transfer groups.

The ART methods are costly, need a
notable requirement of time and energy for
infertile couples. Therefore, detection of the
affecting factor is an important method to
correct previous failure embryo transfer and
increase fertility. The other factors affecting
fertility rate and their indication for ART
outcome need to be better considered.

Acknowledgments

The authors kindly acknowledge the Vice-
Chancellery and the Research and
Technology Committee of Babol University of
Medical Sciences for financial support of the
project. Also, we thank all the members of our
ICSI team for their assistance during the study
and the midwives of Fatemehzahra Infertility
and Reproductive Health Research Center
who encouraged women for attending in this
study.

Conflict of interest

The authors declared that there was no
conflict of interest.

References

1. Cui W. Mother or nothing: the agony of infertility. Bull
World Health Organ 2010; 88: 881-882.

2. Basirat Z, Kashifard M, Amiri MG. Enhanced ovarian
folliclular development by metformin does not
correlate with pregnancy rate: a randomized trial. Int
J Fertil Steril 2012; 6: 31-36.

3. Nyboe Andersen A, Goossens V, Bhattacharya S,
Ferraretti AP, Kupka MS, de Mouzon J, et al.
Assisted reproductive technology and intrauterine
inseminations in Europe, 2005: results generated
from European registers by ESHRE: ESHRE. The
European IVF Monitoring Programme (EIM), for the
European Society of Human Reproduction and
Embryology (ESHRE). Hum Reprod 2009; 24: 1267-
1287.

4. Aubuchon M, Burney RO, Schust DJ, Yao MWM.
Infertility and assisted Reproductive technoloqy. In:
Berek J.S. Berek & Novak Gynecology. 15" Ed.
lippincott Williams & Wilkins; 2012.

5. Henningsen AK, Pinborg A, Lidegaard (,
Vestergaard C, Forman JL, Andersen AN. Perinatal
outcome of singleton siblings born after assisted
reproductive technology and spontaneous
conception: Danish national sibling-cohort study.
Fertil Steril 2011; 95: 959-963.

6. Speroof L, Fritz MA. Clinical gynecologic
endocrinology and infertility. 8" Ed. Philadelphia;
lippincott Williams & Wilkins; 2011.

7. Rogque M, Lattes K, Serra S, Sola I, Geber S,
Carreras R, et al. Fresh embryo transfer versus
frozen embryo transfer in in vitro fertilization cycles: a
systematic review and meta-analysis. Fertil Steril
2013; 99: 156-162.

8. Koide SS, Wang L, Kamada M. Antisperm anti-
bodies associated with in fertility: properties and en-
coding genes of target antigens. Proc Soc Exp Biol
Med 2000; 224: 123-132.

9. El-Toukhy T, Kamal A, Wharf E, Grace J, Bolton V,
Khalaf Y, et al. Reduction of the multiple pregnancy
rate in a preimplantation genetic diagnosis
programme after introduction of single blastocyst
transfer and cryopreservation of blastocysts biopsied
on day 3. Hum Reprod 2009; 24: 2642-2648.

44 International Journal of Reproductive BioMedicine Vol. 14. No. 1. pp: 39-46, January 2016


http://www.ncbi.nlm.nih.gov/pubmed/21124709
http://www.ncbi.nlm.nih.gov/pubmed/21124709
http://www.ncbi.nlm.nih.gov/pubmed/?term=Basirat%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25505509
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kashifard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25505509
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kashifard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25505509
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amiri%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=25505509
http://www.ncbi.nlm.nih.gov/pubmed/25505509
http://www.ncbi.nlm.nih.gov/pubmed/25505509
http://www.ncbi.nlm.nih.gov/pubmed/?term=Henningsen%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pinborg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lidegaard%20%C3%98%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vestergaard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forman%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andersen%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=20813359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perinatal+outcome+of+singleton+siblings+born+after+assisted+reproductive+technology+and+spontaneous+conception%3A+Danish+national+sibling-cohort+study
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roque%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lattes%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=Serra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sol%C3%A0%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=Geber%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carreras%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23040524
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Toukhy%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wharf%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grace%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bolton%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khalaf%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19567414
http://dx.doi.org/10.29252/ijrm.14.1.39
https://dor.isc.ac/dor/20.1001.1.24764108.2016.14.1.5.6
https://ijrm.ir/article-1-688-en.html

[ Downloaded from ijrm.ir on 2026-02-01 ]

[ DOR: 20.1001.1.24764108.2016.14.1.5.6 ]

[ DOI: 10.29252/ijrm.14.1.39]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Pregnancy rate in fresh and frozen-thawed embryo transfers

Tiitinen A, Halttunen M, Harkki P, Vuoristo P, Hyden-
Granskog C. Elective single embryo transfer: the
value of cryopreservation. Hum Reprod 2001; 16:
1140-1144.

Oehninger S, Mayer J, Muasher S. Impact of
different clinical variables on pregnancy outcome
following embryo cryopreservation. Mol Cell
Endocrinol 2000; 169: 73-77.

Gardner DK, Balaban B. Choosing between day 3
and day 5 embryo transfers. Clin Obstet Gynecol
2006; 49: 85-92.

Hyden-Granskog C, Unkila-Kallio L, Halttunen M,
Tiitinen A. Single embryo transfer is an option in
frozen embryo transfer. Hum Reprod 2005; 20: 2935-
2938.

Chang EM, Han JE, Kim YS, Lyu SW, Lee WS, Yoon
TK. Use of the natural cycle and vitrification thawed
blastocyst transfer results in better in-vitro fertilization
outcomes. J Assist Reprod Genet 2011; 28: 369-374.
Aflatoonian A, Oskouian H, Ahmadi S, Oskouian L.
Can fresh embryo transfers be replaced by
cryopreserved-thawed embryo transfers in assisted
reproductive cycles? A randomized controlled trial. J
Assist Reprod Genet 2010; 27: 357-363.

Rezazadeh Valojerdi M, Eftekhari-Yazdi P, Karimian
L, Hassani F, Movaghar B. Vitrification versus slow
freezing gives excellent survival, post warming
embryo morphology and pregnancy outcomes for
human cleaved embryos. J Assist Reprod Genet
2009; 26: 347-354.

Belva F, Henriet S, Van den Abbeel E, Camus M,
Devroey P, Van der Elst J, et al. Neonatal outcome
of 937 children born after transfer of cryopreserved
embryos obtained by ICSI and IVF and comparison
with outcome data of fresh ICSI and IVF cycles. Hum
Reprod 2008; 23: 2227-2238.

Check JH, Choe JK, Nazari A, Fox F, Swenson K.
Fresh embryo transfer is more effective than frozen
for donor oocyte recipients but not for donors. Hum
Reprod 2001; 16: 1403-1408.

Song T, Liu L, Zhou F, Lin XN, Zhang SY. Frozen-
thawed embryo transfer (FET) versus fresh embryo
transfer in clinical pregnancy rate during in vitro
fertilization-embryo transfer. Zhonghua Yi Xue Za Zhi
2009; 89: 2928-2930.

Shih W, Rushford DD, Bourne H, Garrett C, McBain
JC, Healy DL, et al. Factors affecting low birth weight
after assisted reproduction technology: difference
between transfer of fresh and cryopreserved
embryos suggests an adverse effect of oocyte
collection. Hum Reprod 2008; 23: 1644-1653.
Pinborg A, Loft A, AarisHenningsen AK, Rasmussen
S, Andersen AN. Infant outcome of 957 singletons
born after frozen embryo replacement: The Danish
National Cohort Study 1995-2006. Fertil Steril 2010;
94: 1320-1327

Wennerholm UB, Soderstrom-Anttila V, Bergh C,
Aittomaki K, Hazekamp J, Nygren KG, et al. Children
born after cryopreservation of embryos or oocytes: a
systematic review of outcome data. Hum Reprod
2009; 24: 2158-2172.

Grady R, Alavi N, Vale R, Khandwala M, McDonald
SD. Elective single embryo transfer and perinatal
outcomes: a systematic review and meta-analysis.
Fertil Steril 2012; 97: 324-331.

Ku PY1, Lee RK, Lin SY, Lin MH, Hwu YM.
Comparison of the clinical outcomes between fresh

25

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

blastocyst and vitrified-thawed blastocyst transfer. J
Assist Reprod Genet 2012; 29: 1353-1356.

. Aflatoonian A, Mansoori Moghaddam F, Mashayekhy

M, Mohamadian F. Comparison of early pregnancy
and neonatal outcomes after frozen and fresh
embryo transfer in ART cycles. J Assist Reprod
Genet 2010; 27: 695-700.

Zhu D, Zhang J, Cao S, Zhang J, Heng BC, Huang
M, et al. Vitrified-warmed blastocyst transfer cycles
yield higher pregnancy and implantation rates
compared with fresh blastocyst transfer cycles-time
for a new embryo transfer strategy? Fertil Steril 2011,
95: 1691-1695.

Ku¢ P, Kuczynska A, Stankiewicz B, Sieczynski P,
Matysiak J, Kuczynski W. Vitrification vs. slow
cooling protocol using embryos cryopreserved in the
5th or 6th day after oocyte retrieval and IVF
outcomes. Folia Histochem Cytobiol 2010; 48: 84—
88.

Takeshima K, Saito H, Nakaza A, Kuwahara A,
Ishihara O, Irahara M, et al. Efficacy, safety, and
trends in assisted reproductive technology in Japan-
analysis of four-year data from the national registry
system. J Assist Reprod Genet 2014; 31: 477-484.
Salumets A, Suikkari AM, Makinen S, Karro H, Roos
A, Tuuri T. Frozen embryo transfers: implications of
clinical and embryological factors on the pregnancy
outcome. Hum Reprod 2006; 21: 2368-2374.

Guerif F, Bidault R, Cadoret V, Couet ML, Lansac J,
Royere D. Parameters guiding selection of best
embryos for transfer after cryopreservation: a
reappraisal. Hum Reprod 2002; 17: 1321-1326.
Shapiro BS, Daneshmand ST, Garner FC, Aguirre M,
Thomas S. Large blastocyst diameter, early
blastulation, and low preovulatory  serum
progesterone are dominant predictors of clinical
pregnancy in fresh autologous cycles. Fertil Steril
2008; 90: 302-309.

Fatemi HM, Kyrou D, Bourgain C, Van den Abbeel E,
Griesinger G, Devroey P. Cryopreserved-thawed
human embryo transfer: spontaneous natural cycle is
superior tohuman chorionic gonadotropin—induced
natural cycle. Fertil Steril 2010; 94: 2054-2058.

Yavin S, Aroyo A, Roth Z, Arav A. Embryo
cryopreservation in  the presence of low
concentration of vitrification solution with sealed
pulled straws in liquid nitrogen slush. Hum Reprod
2009; 24: 797-804.

Ashrafi M, Jahangiri N, Hassani F, Akhoond MR,
Madani T. The factors affecting the outcome of
frozen-thawed embryo transfer cycle. Taiwan J
Obstet Gynecol 2011; 50: 159-164.

Kassab A, Sabatini L, Tozer A, Zosmer A, Mostafa
M, Al-Shawaf T. The correlation between basal
serum follicle-stimulating hormone levels before
embryo cryopreservation and the clinical outcome of
frozen embryo transfers. Fertil Steril 2009; 92: 1269-
1275.

Check JH, Pinto J, Liss JR, Choe JK. Improved
pregnancy outcome for women with decreased
ovarian oocyte reserve and advanced reproductive
age by performing in vitro fertilization-embryo
transfer. Clin Exp Obstet Gynecol 2008; 35: 167-169.
Basirat Z, Esmailzadeh S, Jorsaraei S.G.A,
Firoozpour M, Abdolhashempour S. Determining the
best appropriate level of endometrial thickness in the

International Journal of Reproductive BioMedicine Vol. 14. No. 1. pp: 39-46, January 2016 45


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyu%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20TK%5BAuthor%5D&cauthor=true&cauthor_uid=21229386
http://www.ncbi.nlm.nih.gov/pubmed/20373015
http://www.ncbi.nlm.nih.gov/pubmed/20373015
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andersen%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=19647236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grady%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alavi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vale%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khandwala%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDonald%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDonald%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22177461
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ku%20PY%5BAuthor%5D&cauthor=true&cauthor_uid=23188411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=23188411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=23188411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23188411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hwu%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=23188411
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3528874/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3528874/
http://www.ncbi.nlm.nih.gov/pubmed?term=Aflatoonian%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20886367
http://www.ncbi.nlm.nih.gov/pubmed?term=Mansoori%20Moghaddam%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20886367
http://www.ncbi.nlm.nih.gov/pubmed?term=Mashayekhy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20886367
http://www.ncbi.nlm.nih.gov/pubmed?term=Mashayekhy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20886367
http://www.ncbi.nlm.nih.gov/pubmed?term=Mohamadian%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20886367
http://www.ncbi.nlm.nih.gov/pubmed/20886367
http://www.ncbi.nlm.nih.gov/pubmed/20886367
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heng%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21315339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ku%C4%87%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuczy%C5%84ska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stankiewicz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sieczy%C5%84ski%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matysiak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuczy%C5%84ski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20529821
http://www.ncbi.nlm.nih.gov/pubmed?term=Takeshima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed?term=Saito%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakaza%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuwahara%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishihara%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed?term=Irahara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24493386
http://www.ncbi.nlm.nih.gov/pubmed/24493386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fatemi%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kyrou%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bourgain%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20den%20Abbeel%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Griesinger%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devroey%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20097333
http://dx.doi.org/10.29252/ijrm.14.1.39
https://dor.isc.ac/dor/20.1001.1.24764108.2016.14.1.5.6
https://ijrm.ir/article-1-688-en.html

[ Downloaded from ijrm.ir on 2026-02-01 ]

[ DOR: 20.1001.1.24764108.2016.14.1.5.6 ]

[ DOI: 10.29252/ijrm.14.1.39]

38.

46

Basirat et al

outcome of intra-cytoplasmic sperm injection. J Babol outcomes after in vitro fertilization with fresh or
Univ Med Sci 2012; 14: 15-21. frozen-thawed embryo transfer and incidence of
Korosec S, Ban Frangez H, Verdenik I, Kladnik U, placenta praevia. Biomed Res Int 2014; 2014:
Kotar V, Virant-Klun |, et al. Singleton pregnancy 431797.

International Journal of Reproductive BioMedicine Vol. 14. No. 1. pp: 39-46, January 2016


https://www.ncbi.nlm.nih.gov/pubmed/?term=Korosec%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ban%20Frangez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verdenik%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kladnik%20U%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Virant-Klun%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24822209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Korosec+S%2C+Ban+Frangez+H%2C+Verdenik+I%2C+Kladnik+U%2C+Kotar+V%2C+Virant-Klun+I%2C+VrtacnikBokal+E.+Singleton+pregnancy+outcomes+after+in+vitro+fertilization+with+fresh+or+frozen-thawed+embryotransfer+andincidence+of+placenta+praevia.+Biomed+Res+Int.+2014%3B2014%3A431797.+doi%3A+10.1155%2F2014%2F431797.+Epub+2014+Apr+13.
http://dx.doi.org/10.29252/ijrm.14.1.39
https://dor.isc.ac/dor/20.1001.1.24764108.2016.14.1.5.6
https://ijrm.ir/article-1-688-en.html
http://www.tcpdf.org

