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ABSTRACT
Background: In recent years, with the development of assisted reproductive 
techniques, different in vitro fertilization-embryo transfer protocols have been 
developed. Embryo cryopreservation has emerged as an alternative to fresh embryo 
transfer. The superiority of fresh versus frozen-thawed embryo transfer in terms of 
pregnancy outcome varies among studies. Objective: To compare pregnancy and 
live birth rates resulting from fresh and frozen-thawed blastocyst transfers in male 
infertile couples. Methods: In this retrospective study, 803 intracytoplasmic sperm 
injection-embryo transfer cycles (304 fresh and 499 frozen-thawed) from 2019 to 
2022 were reviewed. The results of pregnancy rates were compared as a function of 
embryo transfer method. In addition, pregnancy rates were evaluated as a function 
of embryo transfer method and maternal age. Results: The mean age of women 
in the fresh and frozen-thawed blastocyst transfer groups and the proportion 
of fresh and frozen-thawed transfers in the age groups were similar. Pregnancy 
rates of all cases differed between the two groups, with higher rates observed in 
the group that underwent fresh blastocyst transfer. However, live birth rates were 
similar. In addition, when pregnancy rates were compared according to maternal 
age, no significant differences were found. In all cases and fresh blastocyst transfer, 
pregnancy rates decreased with increasing age. Conclusion: Our results indicate 
comparable live birth rates with fresh embryo transfer compared to frozen-thawed 
transfers in male factor infertility.
Key words: Fertilization in vitro, Vitrification, Embryo Transfer, Pregnancy rate, Live 
birth

RESUMEN
Antecedentes. En los últimos años, con el desarrollo de las técnicas de reproducción 
asistida se han desarrollado diferentes protocolos de fecundación in vitro-
transferencia embrionaria.  La criopreservación de embriones ha surgido como 
una alternativa a la transferencia de embriones frescos. La superioridad de la 
transferencia de embriones frescos frente a los congelados-descongelados en 
términos de resultados de embarazo varía según los estudios. Objetivo. Comparar 
las tasas de embarazo y de nacidos vivos resultantes de las transferencias de 
blastocitos frescos y congelados-descongelados en parejas infértiles masculinas. 
Métodos. En este estudio retrospectivo se revisaron 803 ciclos de inyección 
intracitoplasmática de espermatozoides-transferencia de embriones (304 frescos 
y 499 congelados-descongelados) de 2019 a 2022. Se compararon los resultados 
de las tasas de embarazo en función del método de transferencia de embriones. 
Además, se evaluaron las tasas de embarazo en función del método de transferencia 
de embriones y la edad materna. Resultados. La edad media de las mujeres de los 
grupos de transferencia de blastocitos frescos y congelados-descongelados y la 
proporción de transferencias frescas y congeladas-descongeladas en los grupos de 
edad fueron similares. Las tasas de embarazo de todos los casos difirieron entre 
los dos grupos, observándose tasas más elevadas en el grupo que se sometió a 
transferencia de blastocitos en fresco. Sin embargo, las tasas de nacidos vivos 
fueron similares. Además, cuando se compararon las tasas de embarazo en función 
de la edad materna, no se encontraron diferencias significativas. En todos los casos 
y en la transferencia de blastocitos frescos, las tasas de embarazo disminuyeron al 
aumentar la edad. Conclusión. Nuestros resultados indican tasas de nacidos vivos 
comparables con la transferencia de embriones frescos en comparación con las 
transferencias congeladas-descongeladas en la infertilidad por factor masculino.
Palabras clave. Fecundación in vitro, Vitrificación, Transferencia embrionaria, Tasa 
de embarazo, Nacido vivo
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Introduction

Male factors are responsible for 30-40% of infer-
tility cases and affect 7% of the total male popu-
lation(1). In recent years, an increasing number of 
couples diagnosed with infertility have resorted 
to assisted reproductive techniques (ART), re-
sulting in a higher proportion of ART births, cur-
rently reaching 2.4%(2). Intracytoplasmic sperm 
injection (ICSI) has revolutionized the treat-
ment of male infertility and currently accounts 
for 70-80% of the cycles performed. Preserving 
structural and functional integrity during sperm 
selection maximizes the success of ICSI(3). How-
ever, other factors, such as advanced maternal 
age and whether the embryo transfer (ET) is 
fresh or frozen, are also important to consider 
when evaluating the results of ICSI. The effect 
of advanced maternal age on fertility has been 
extensively investigated. Decreased ovarian re-
serve and endometrial receptivity particularly 
reduce the chances of achieving a successful 
pregnancy(4).

The “freeze” strategy of cryopreservation has 
emerged as a valuable alternative to fresh em-
bryo transfer. Infertility treatment specialists 
increasingly recommend freezing all high-qual-
ity embryos and performing embryo transfer 
during a natural or modified natural cycle. This 
approach is especially useful in cases where pa-
thologies prevent immediate embryo transfer 
or for future use. Although clear benefits have 
been shown for several patient subgroups, fur-
ther research is needed before it can be applied 
to all patients(5,6). Vitrification is an ultra-rapid 
cryopreservation method widely used for the 
cryopreservation of gametes, embryos, and 
ovarian tissue. The vitrification process involves 
the use of high-concentration cryoprotectants 
to solidify to a glass-like state, minimizing the 
formation of ice crystals(7). 

Several studies have shown that cryopreserva-
tion improves fertility potential after a single 
cycle of ovarian stimulation. In addition, embryo 
cryopreservation significantly reduces the rate 
of multiple pregnancies and the risk of implan-
tation failure, especially due to ovarian hyper-
stimulation syndrome (OHSS) and diminished 
endometrial receptivity(8–11). Frozen embryos can 
be thawed and transferred once the deleterious 
effects of the high doses of hormones adminis-
tered during controlled ovarian stimulation have 

been eliminated(12,13). However, while some stud-
ies indicate that embryo cryopreservation may 
lead to a better prognosis and higher pregnancy 
rates in women(1), other studies have reported 
lower pregnancy rates and an increased risk for 
preterm or low birth weight after transfer of fro-
zen-thawed embryos (FET)(14–16). 

The aim of this study was to compare pregnancy 
outcomes between fresh ET and FET after ICSI 
treatment, to further investigate the debate be-
tween fresh versus frozen embryo transfer in 
couples with male infertility.

Material and Methods

In this retrospective cross-sectional study, IC-
SI-ET cycles (304 fresh ET and 499 FET) of 803 
cases meeting the study criteria were analyzed. 
These cases were drawn from a larger pool of 
1,163 cases who applied to Acıbadem Altunizade 
Hospital IVF Center, Istanbul, for ICSI treatment 
between 2019 and 2022. Inclusion criteria were 
limited to ICSI treatment for male factor infer-
tility, including oligospermic, cryptozoospermic, 
azoospermic and asthenozoospermic patients 
as defined by semen analysis. In addition, all fe-
male partners had to be ≤40 years old with anti-
Müllerian hormone (AMH) levels 1-3.5 ng/mL, 
follicle-stimulating hormone (FSH) levels within 
normal limits on the third day of the menstrual 
cycle, and endometrial thickness within normal 
limits. They had no tubal factor and underwent 
one embryo transfer. Women diagnosed with fe-
male factor infertility, endocrine disorders, en-
dometriosis, fibroids, tubal factors, and uterine 
anomalies were excluded. 

The women were divided into three age groups 
and the study compared the pregnancy out-
comes of the different groups according to ET 
method and age. The study protocol was con-
ducted in accordance with the ethical approval 
granted by the Ethics Committee of the Univer-
sity of Maltepe (protocol number 2023/18-06).

For follicular development, a GnRH antagonist 
was used on the third day of the menstrual cy-
cle to obtain a controlled ovarian stimulation. 
GnRH antagonist Cetrotide (260-270 μg cetro-
relix acetate; Merck) and recombinant follicle-
stimulating hormone (FSH) (Gonal-F, follitro-
pin alpha, 900IU/1.5mL; Merck Serono, Lyon, 
France) or follitropin beta (Puregon, 833IU/mL; 
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MSD, München, Germany) were used. Ultra-
sound monitoring was performed and when the 
follicles reached approximately 18-20 mm in di-
ameter, hCG (Ovitrelle 250mg/0.5mL choriogo-
nadotropin-alpha, Merck Serono, Rome, Italy) 
was administered. A transvaginal USG-guided 
ovum pick-up (OPU) was performed under gen-
eral anesthesia 34-36 hours after ovulation was 
triggered. ICSI was performed on Metaphase II 
(MII) oocytes immediately after denudation. 

Fertilization control was performed 12 to 18 
hours following ICSI as evidenced by the pres-
ence of two pronuclei and two polar bodies. 
Embryo development was monitored over a 
five-day period by a time-lapse system (Em-
bryoScope™ Time-lapse System; Unisense Ferti-
liTech, Aarhus, Denmark). The blastocysts were 
classified as poor, fair, good, or excellent in ac-
cordance with the grading system established 
by Gardner and Schoolcraft(17). All embryo trans-
fers were performed on day 5.

Fresh ET on day 5 was performed for patients 
without contraindications. Fresh ET on day 5 
was performed for patients without contraindi-
cations. Embryos from patients who developed 
ovarian hyperstimulation syndrome, those with 
insufficient endometrial thickness and those 
with elevated progesterone levels were frozen. 
Blastocysts from patients without fresh trans-
fers were vitrified using the Kitazato Vitrifica-
tion Cryotop® kit (Kitazato, Japan) according to 
the manufacturer's instructions. These patients 
were treated with oral or transdermal estradiol 
(E2) on days 1-15 to prepare the endometrium 
for the planned cycle and a transvaginal ultra-
sound was performed 10-15 days later. The FET 
or fresh ET cycle is performed when the endo-
metrial thickness is greater than 8 mm and the 
progesterone level is below 1.2 ng/mL. The lu-
teal phase was supported by daily oral or inject-
able progesterone administration for 2 weeks.

Serum β-hCG levels were measured on days 10-
12 after embryo transfer. Cases in which a ges-
tational sac was observed were considered posi-
tive for pregnancy.

The NCSS (Number Cruncher Statistical System) 
2020 statistical software package (NCSS LLC, 
Kaysville, Utah, USA) was used for statistical 
analysis. Data are presented as mean ± stan-
dard deviation (SD) or number and percentage. 

Normal distribution of data was assessed using 
the Kolmogorov-Smirnov and Shapiro-Wilk tests, 
as well as box plots. Categorical data were com-
pared by Pearson chi-square test and Bonferro-
ni post hoc tests. For quantitative assessments 
of two normally distributed groups, Student's t-
test was used. The results were evaluated with a 
95% confidence interval and a significance level 
of p<0.05.

Results

A total of 803 infertile couples who met the study 
criteria were included in the study. Descriptive 
characteristics, such as age of women (mean ± 
SD), age group distribution (number [n] and per-
centage [%]), blastocyst transfer method (n, %), 
pregnancy (n, %) and live birth (n, %) are shown in 
Table 1. The cases were divided into two groups 
according to embryo transfer method, namely 
fresh blastocyst transfer or frozen-thawed blas-
tocyst transfer, and into three groups according 
to the age of the women. The study included 
women aged 21-38, with a mean age of 32.4 ± 
3.9. The largest group of women (48.9%) were 
between 29-34 years old, while 16.9% were be-
tween 21-28 years old and 34.1% were over 35 
years old. Frozen-thawed blastocyst transfer 
was performed in 62.1% (n=499) of cases, while 
fresh blastocyst transfer was performed in 
37.9% (n=304). The pregnancy rate was 68.1% 
and the live birth rate was 50.6%. Blastocyst 
transfer was performed in all 803 cases. 

Table 2 compares the mean age (mean ± SD), age 
group distribution (n, %), pregnancy rates (n, %), 
and pregnancy outcomes according to embryo 
transfer type. Pregnancy rates after fresh blas-
tocyst transfer were higher than after frozen 
and thawed blastocyst transfer (p=0.039). The 

Table 1. Descriptive characteristics of patients. Data are 
presented as mean ± standard deviation (SD) or number (n) and 
percentage (%).

n (%)
Woman age Mean±SD 32.35±3.90

Age groups

21-28 years 136 (16.94)

29-34 years 393 (48.94)

≥35 years 274 (34.12)

Blastocyst transfer 
Frozen-thawed 499 (62.14)

Fresh 304 (37.86)

Pregnancy 
Negative 256 (31.88)

Positive 547 (68.12)

Live birth 406 (50.56)
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mean age, age group distribution and pregnancy 
rates of age groups 21-28, 29-34 and ≥35 did not 
differ between women undergoing fresh blas-
tocyst transfer and frozen-thawed blastocyst 
transfer (p=0.580; p=0.858; p=0.306; p=0.055; 
p=0.636, respectively). Pregnancy outcomes 
were compared between fresh and frozen blas-
tocyst transfer and no statistically significant dif-
ferences were found (p=0.709). Live birth rates 
were similar in both groups.

Table 3 compares pregnancy rates in all cases, 
in the fresh blastocyst transfer group and in 
the frozen-thawed blastocyst transfer group 
as a function of maternal age. Pregnancy rates 
decreased significantly over the age of 35 years 
when all cases were evaluated (p=0.013). Al-
though there was no significant difference in 
pregnancy rates between the 21-28 and 29-34 
age groups (76.5% vs. 69.2%, p=0.108), there was 
a statistically significant difference between the 
21-28 and over 35 age groups (76.5% vs. 62.4%, 
p=0.004). A similar decline was observed in the 
fresh blastocyst transfer group when fresh and 
frozen-thawed blastocyst groups were evalu-
ated separately (p=0.045). Although pregnancy 
rates were not different between the 21-28 and 
29-34 age groups (81.1% vs. 74.7%, p=0.381), a 
statistically significant decrease was observed 

above age 35 compared to the 21-28 age group 
(65.7% vs. 81.1%, p=0.028). However, in the case 
of frozen-thawed blastocyst transfer, there was 
no difference (p=0.16) in pregnancy rates be-
tween different age groups.

Discussion

Cryopreservation of human gametes and embry-
os have revolutionized the treatment of infertility 
and is increasingly used to preserve fertility(18–21). 
Recently, the Practice Committee of the American 
Society for Reproductive Medicine has issued a 
guideline stating that oocyte cryopreservation is 

Table 2. Comparison of age, age groups, pregnancy rates, and pregnancy outcomes in frozen-thawed blastocyst transfer and fresh 
blastocyst transfer groups. Data are presented as mean ± standard deviation (SD) or number (n) and percentage (%). *significant 
difference compared to the fresh blastocyst transfer group (p<0.05).

Frozen-thawed blastocyst transfer group 
(n=499)

Fresh blastocyst transfer group 
(n=304) p

Women age (mean±SD) 32.41±3.90 32.25±3.90 a0.580
Age groups n (%) 

21-28 years 83 (16.64) 53 (17.43) b0.858

29-34 years 247 (49.50) 146 (48.03)

≥35 years 169 (33.86) 105 (34.54)

Pregnancy rates n (%)
All cases 326 (65.33) 221 (72.70) b0.039*

21-28 years 61 (18.71) 43 (19.46) b0.306

29-34 years 163 (50.00) 109 (49.32) b0.055

≥35 years 102 (31.28) 69 (31.22) b0.636

Pregnancy outcomes (%)
Abortion 6 (1.83) 4 (1.81)

b0.709

Ectopic pregnancy 2 (0.61) 2 (0.90)

Clinical pregnancy 34 (10.40) 22 (10.00)

Chemical pregnancy 31 (9.48) 23 (10.45)

Live birth 247 (75.54) 159 (72.27)

Not available 7 (2.14) 10 (4.55)
aStudent-t Test		  bPearson Chi-Square Test		  *p<0.05

Table 3. Comparison of pregnancy rates in all cases, in the 
fresh blastocyst transfer group and in the frozen-thawed 
blastocyst transfer group by woman age. Data are presented 
as n (%). Significant difference compared to the 21-28 years 
group (#p<0.05, ##p<0.01). Significant difference compared 
to the age group (^p<0.05).

Pregnancy positive (%)

 21-28 
years 

29-34 
years ≥35 years p

All cases n (%)
104 

(76.47)
(272) 
69.21

(171) 62.41## b0.013^

Frozen-thawed Blastocyst 
Transfer n (%)

61 
(75.31)

163 
(66.00)

102 (60.36) b0.160

Fresh Blastocyst Transfer 
n (%)

43 
(81.13)

109 
(74.66)

69 (65.71)# b0.045^

bPearson Chi-Square Test         #p<0.05    ##p<0.01          ^p<0.05
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no longer an experimental treatment, paving the 
way for its use as a treatment modality(22). More-
over, in recent years, infertility treatment special-
ists are increasingly recommending the freezing 
of good-quality embryos and planning patients 
for deferred embryo transfer in more controlled 
cycles(6). Vitrification is becoming an important 
option for fertility preservation by freezing em-
bryos for later use, especially in patients with 
OHSS and germ cells in patients with gonadal 
failure. However, some studies have reported 
that cryopreservation negatively affects embryo 
quality, decreases pregnancy rates, and increases 
premature births(14–16).

Implantation potential and pregnancy rates are 
key outcomes evaluated to compare embryo 
transfer methods. To our knowledge, no study 
has been performed on the effect of fresh and 
frozen blastocyst transfer on pregnancy out-
comes in male factor infertile couples stratified 
by maternal age groups. 

In this study, the mean age of women in the fresh 
and frozen-thawed blastocyst transfer groups 
was similar with a comparable distribution of 
age groups. This may prevent the debate that 
the difference in pregnancy rates may be due 
to differences in average age. Similarly, Weiss et 
al. compared fresh and frozen-thawed blasto-
cyst transfer groups in their study. Similar to our 
findings, the mean maternal age was similar in 
the fresh ET and FET groups(23).

In the evaluation of all our cases, we observed 
that fresh embryo transfer resulted in higher 
pregnancy rates. However, live birth rates, which 
are the primary indicator of IVF success, were 
similar between women who underwent fresh 
blastocyst transfer and those who underwent 
frozen-thawed blastocyst transfer. Similarly, 
Zaat et al. reported that there was no statistical-
ly significant difference between live birth rates 
after fresh and frozen embryo transfer(24). Al-
though Venetis reported that the freezing strate-
gy resulted in a higher live birth rate in the OHSS 
group, no differences were obtained in patients 
with normal responders(25). While Weiss et al. 
found higher pregnancy and live birth rates with 
fresh embryo transfers, after adjustment by log-
linear models and propensity score analysis, no 
statistically significant difference in singleton 
live birth rates was demonstrated(23). Further-
more, Gullo et al. reported that there was no dif-

ference in pregnancy outcomes, including cumu-
lative live birth rates, between fresh ET and FET, 
but preterm birth was more frequent in those 
who underwent FET(16).

Contrary to the above results, other studies 
have reported higher live birth rates in FET cy-
cles than in fresh ET cycles(26,27), which may be 
explained by the absence of ovarian hyperstim-
ulation. Other studies have also reported higher 
pregnancy rates with FET compared to fresh ET, 
but also rates of placenta previa, placenta ab-
ruption, preterm birth, large baby syndrome, 
and perinatal mortality were observed more fre-
quently in women who underwent FET(14,28,29). Al-
though the reasons for these adverse effects are 
not fully understood, they are thought to be due 
to possible genomic, transcriptomic, and epigen-
etic changes that cryopreservation may induce. 
However, only a few studies have reported the 
effects of cryopreservation at the molecular lev-
el(19,30,31). The potential cellular damage caused 
using high concentrations of cryoprotectants 
is thought to cause severe stress to the blasto-
cysts, leading to a low ART success rate and po-
tential adverse effects(8,32).

It is a well-known fact that as the age of the 
woman increases, the pregnancy rate decreas-
es. In this study, while pregnancy rates de-
creased with increasing maternal age in fresh 
blastocyst transfer, age did not influence preg-
nancy rates in frozen-thawed blastocyst trans-
fer. The difference in the number of cases is 
thought to account for this. Adebayo et al. also 
reported a significant reduction in pregnancy 
rates after IVF-ET in women older than 34 years, 
like the results of our study(33). Vitagliano et al. 
also published that increasing maternal age was 
associated with a decreased ART success rates 
after embryo transfer(34). In addition, Bagheri 
et al. included 223 infertile women with various 
causes of infertility and examined pregnancy 
rates according to embryo transfer method 
and age(35). Pregnancy rates were higher in the 
25-30-year-old age group undergoing FET than 
in those undergoing fresh ET, but no difference 
was observed in those older than 35 years. A re-
cent study showed that decrease in pregnancy 
rates with advancing maternal age is due to the 
gradual decline in ovarian reserve and oocyte/
embryo quality, which is related to telomere 
shortening and impaired mitochondrial meta-
bolic activity(36).
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Conclusions

In the present study, only couples with male in-
fertility who underwent fresh or frozen-thawed 
blastocyst transfer were selected. A limitation of 
the present study was the relatively small sam-
ple size. Our results indicate similar live birth 
rates between the use of fresh ET and FET. The 
different results described in the literature may 
be due to methodological differences and dif-
ferent characteristics of the study populations. 
ASRM guidelines published in 2021 advise clini-
cians to implement an individualized protocol 
by evaluating patient characteristics and clini-
cal outcomes. Cryopreservation of high-quality 
embryos is recommended for those who cannot 
undergo a fresh embryo transfer due to compli-
cations or for use in subsequent cycles, even if a 
fresh transfer is performed.
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