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ABSTRACT
BACKGROUND: In recent years, the use of frozen embryo transfers in Artificial reproductive technology

has gradually increased, owing to improvements in laboratory techniques such as vitrification and blastocyst culture

making pregnancy rates approaching those of fresh transfer cycles.

OBJECTIVE: The objective of this study is to determine the pregnancy rate after frozen embryo transfer, analyze
the clinical factors that can potentially influence the result of pregnancy and identify patients who could benefit

from this approach.

METHODS: A retrospective cross sectional study design was used to select patients that have undergone frozen
embryo transfer from January 1, 2019- March 31, 2022 at Alhikmabh fertility center, Addis Ababa, Ethiopia. Baseline
data and pregnancy rate was collected, computed with SPSS version 24 for statistical associations and presented with

tables. The primary outcome was a positive pregnancy test defined as serum B-HCG level of >10mIU/ml.

RESULT: A total of 180 frozen embryo transfers were done for 128 women over the study period and the
pregnancy rate was 26.6%. The mean age of the patients was 31.88(+ 5.04). Majority (45.3%) had tubal factor
infertility. > 13(median) oocytes were collected for 53.9%. A freeze-all technique was used in 46% of the patients and
the rest had extra embryos. Age of the patient <35 and retrieval of oocytes above median had relation with positive

pregnancy outcome. More importantly, freezing for risk of hyperstimulation and transfer of day 5embryos had a
significant association with pregnancy with p-value <0.05.

CONCLUSION: From this study, we've seen promising pregnancy rate after frozen embryo transfer in patients
with age group <35 and those having >13 oocyte. In addition, we can conclude that freezing for women at risk
of hyperstimulation and transferring day 5embryos leads to a positive pregnancy result. However, since this is a

retrospective study, we suggest a prospective comparative study to be done in the future for better recommendation.
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INTRODUCTION

Assisted reproductive technology (ART) has evolved
rapidly and its utilization has increased over the
years. Globally, the number of initiated and frozen
embryo transfer ( FET) cycles has increased by 4.8%
and 46%, respectively in the years 2010 to 2015;
the delivery rate after IVE/ICSI remained relatively
constant over the five year period (20% vs. 19.2%)
whereas delivery rate after FET increased by 16%
(20.7% vs., 24.8%).1, 2.

Similarly, the African registry (ANARA) released
reports of ART utilization from 13 countries in
2013 and 18 countries in 2017, but only with
10% increment of initiated cycles. Nevertheless,
utilization of FET and PR from FET has increased
from 17.2% to 24.2% and 27.6% to 37.9%, from
2013 to 2017, respectively>: 4.

In Ethiopia, there are currently few private and one
public centers providing ART services. The ART
cycles has shown an increment of 77% and FET
cycles by 94% from 2016-2022 as seen from the
report in our center.

Reasons why FET success was lower in the past:
Typically, when FET was performed, the embryos
that were frozen were those that were not chosen
for the initial fresh ET, since the “best” embryos
are already chosen for the initial transfer. As in the
case of fresh embryo transfer, embryo quality has a
profound effect on the chance for pregnancy.5 , 0
The other reason is the method to freeze embryos
underwent a big change over the years. In the
past, embryos were frozen by a slow method. More
recently, embryos are frozen by a fast method known
as vitrification with better survival rates >90% and
PR 0,

So far several studies have shown pregnancy rate
after FET of 27.866 %% 711 which is actually
comparable to the pregnancy rate after fresh embryo
transfer (33-64.6%)% 7-11

Currently, researches are focusing on whether the
overall IVF population could benefit from a freeze-
all strategy, which vyields improved reproductive
outcomes especially in women with increased risk

of ovarian hyperstimulation syndrome?> 8 12, 13,
14, 15,

The pregnancy outcomes after the FET is known to
be dependent on multiple clinical factors like age of
the patient, FSH level, number of oocytes, reason
for freezing, day of embryo® 7, 8, 15,16, 17
Additionally FET is beneficial for patients with
cancer to preserve their fertility, to do PGD test, for
women having uterine problem and also for women
with high progesteronez4‘26.

As previously shown, the success of FET has
improved over the years and its utilization has
increased worldwide. Thus, the objective of this
study is to assess the PR and clinical factors that
can influence PR after FET in our center; and to
compare our results with available literature. This
study is hoped to answer the following questions.
What is the PR after FET?

What are the clinical factors associated with
pregnancy after FET?

Which patients can benefit from FET?

METHODS

Study setting, period, and design

This was a retrospective cross sectional study of all

patients that have undergone FET from Januaryl,

2019-March 31, 2022. The study is conducted at

Alhikmah fertility center located in Addis Ababa,

Ethiopia which is the first private [VF center in the

country. The center established in 2016, provides

advanced ART services and has served >5000

patients till present.

Study variables

Dependent variables: Positive pregnancy test

defined as serum B-HCG level of >10mIU/ml

determined 10-12 days after FET. The pregnancy

rate was determined as a ratio between the number

of positive B-HCG tests and the total number of

frozen embryo transfers.

Independent variables: age, BMI, FSH, number of

oocytes, reason for freezing, day of embryo

Procedures

Ovarian stimulation was achieved using either

FSH and LH (Menopure) or
48
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FSH (Gonal F). The

underwent pituitary desensitization using either

recombinant patients
GnRH agonist or antagonist protocol. After giving
HCG trigger, egg collection was conducted. After
that, embryos were cryopreserved by vitrification
method. At the start of new menstrual cycle,
patients received exogenous estrogen therapy
for endometrial preparation before the embryo
transfer. Endometrial thickness was documented

When

endometrial thickness had reached 8mm or more,

by transvaginal ultrasonography.
dyhydrogestrone were commenced. Embryos were
transferred using a Labotect or Wallace catheter.

RESULT

1. Baseline characteristics

The present study was conducted on 128 patients
who had undergone FET. Table 1 gives an overview
of the different characteristics of the patients.
Among the patients 87(68%) were below the age of
35. The minimum age was 21 and the maximum
was 42 with the mean age being 31.88(+ 5.04). A
quarter of patients had previous pregnancy of which
14% were with IVF. Majority (45.3%) of patients
had tubal factor infertility.

Tablel: Baseline characteristic of women undergoing FET at
Alhikmah fertility center, Jan 1, 2019- Mar 31, 2022

Characteristics No %
Age <35 87 68
>35 41 32
Infertility type Primary 114 89.1
Secondary 14 10.9
<18.3 9 7
BMI(kg/m2) 18.3-24.9 4 57.8
25-29.9 40 31.3
30-34.9 5 3.9
Tubal 58 45.3
Cause of infertility  Male 43 33.6
PCOS 7 5.5
Combined 8 6.3
Unexplained 10 7.8
POF 2 1.6
FSH level(miu/ml) <10 114 89.1
>10 14 10.9
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2. Clinical characteristics

The long protocol was used for 53.6% of patients.
60.2% had a good response with 4-17 oocytes
collected. Freeze-all strategy was followed for
59(46%) cases; majority 42(71.1%) was for women
at risk of hyperstimulation. 101(78.9%) of embryos
were frozen at blastocyst stage.

Table 2: Clinical characteristic of patients at Alhikmah
fertility center, Jan 1, 2019- Mar 31, 2022

Characteristics No %

Stimulation protocol Agonist 69 53.9
Antagonist 59 46.1
<4 8 6.3
No of oocytes collected <4 8 6.3
4-17 71 60.2
>18 43 33.6
Reason of freezing Extra embryos 69 53.9
Risk of OHSS 42 32.8
High progesterone 13 10.2
Endometrial mass 4 3.1
Day of embryos Day 3 27 21.1
Day 5 101 78.9
No of embryos transferred 1 23 18
2 69 53.9
3 36 28.1
3. Magnitude of positive pregnancy and

influencing factors

We also performed forward logistic regression for all
clinical and embryological factors that we assumed
to have an influence on B-HCG result. Out of the
128 patients for whom FET was done, 34(26.6%) of
them had positive pregnancy test. From the different
clinical factors, significant associations were found
using binary logistic regression tests between
pregnancy rate and age of the patient, oocyte above
median, freezing for risk of hyperstimulation and
Day 5 embryos. But no association was found with
BMI, FSH level, cause of infertility, stimulation
protocol and number of embryos transferred.
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Table3. The univariate statistical analysis of clinical factors influencing the positive pregnancy in frozen embryo transfer at

Alhikmah fertility center, Jan 1, 2019- Mar 31, 2022

Characteristics Negative (n=94) Positive(n=34) P-value
Age mean 32.47( £ 5.12) 30.24( £4.49) 0.027*
Age

<35 59(62.8%) 28(82.4%) 0.036*
>35 35(37.2%) 6(17.6%)

BMI(kg/m2)

<18.3 6(6.4%) 3(8.8%) 0.739
18.4-24.9 57(60.6%) 17(50%)

25-29.9 27(28.7%) 13(38.2%)

30-34.9 4(4.3%) 1(2.9%)

FSH

<10miu/ml 82(87.2%) 32(94.1%) 0.274
>10miu/ml 12(12.8%) 2(5.9%)

Number of oocytes retrieved, median 11.0(2.0,20.0) 16.0(9.0,25.0) 0.023*
Stimulation protocol

Agonist 51(54.3%) 18(52.9%) 0.896
Antagonist 43(45.7%) 16(47.1%)

Reason of freezing

Extra embryo 58(61.7%) 11(32.4%) 0.031*
Risk of OHSS 24(25.5%) 18(52.9%)

High progesterone 10(10.6%) 3(8.8%)

Endometrial mass 2(2.1%) 2(5.9%)

No of embryo transferred

1 21(22.3%) 2(5.9%) 0.101
2 48(51%) 21(61.8%)

3 25(26.5%) 11(32.4%)

Day of embryos

Day 3 24(25.5%) 3(8.8%) 0.014*
Day 5 70(74.5%) 31(91.2%)

Note: *P<0.05

4. Multivariable regression of factors associated
with pregnancy result

A standard multiple regression was performed to
assess variables associated with pregnancy to control
confounders. It was found out that women for
whom FET was done risk of hyperstimulation was

15 times more likely to get pregnant than women
who had FET for other reason (AOR; 15.45 95%
CI 1.4-170.56, P-0.025). Patients who had Day 5
embryos transferred were 4.54 times more likely to

get pregnant compared to those with day 3 embryo
transfer (AOR 4.54 95% CI 0.93- 22.09, p-0.03).
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Table 4: Multivariable logistic regression test for associated
factors with pregnancy at Alhikmah fertility center, Jan 1,
2019- Mar 31, 2022

Characteristics AOR P-value 95% CI

Age

<35 0.43 0.138 0.148

>35 1.302

Number of oocytes 1.17 0.788 0.372

retrieved, median 3.688

Reason of freezing 15.45 0.025 1.400

Extra embryo 170.562

Risk of OHSS

High progesterone 3.83 0.3 0.29-
50.34

Endometrial mass 8.42 0.11 0.59-
118.6

Day of embryos

Day 3

Day 5 4.54 0.038 0.936
22.095

The present retrospective study was carried out to
provide a better understanding of the clinical factors
in predicting the pregnancy rate of frozen-thawed
embryo transfers using data from frozen embryo
transfer cycles performed at Alhikmah fertility
center, Addis Ababa, Ethiopia. In this review, we've
found the overall PR from FET is 26.6%.

Our PR shows comparable outcome as in 27.8%11,
25.8%18, 28.1%20 and 27.6%23 but a lower value
when compared with studies who had PR of 37.9%
4,66%, 64%8, 39%9, 62.3%10, 44%21, 63%15.
This could be due to the low number of subjects in
our study group.

[t is well known that age is a significant factor in the
success of IVF whether in fresh or frozen transfer
cycles. 10, 19, 22, 23 1y our study, the mean age
of the patients was 31.88(+ 5.04) comparable with
most other studies16, 18, 19, 20, 29 Furthermore,
82.4% of our clients below the age 35 were pregnant
compared to 73.5%, Dyer et 314', 66%, Chen et al7
and 57.7% Eftekhar et al10.
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The PR in those above 40 years was 2.9% in this
study, compared to the 15.4% Liu et al27 7.7%
20 75%19 and nil23. In conclusion age is a
significant factor associated with positive pregnancy
with p-value<0.05 as shown in this study as well in
others® 7, 16, 18, 19, 23

FSH is one of the tests that predict ovarian response
to stimulation, and thus increase the chance of
pregnancy. In those women with FSH of > 10miu/
ml, PR was 56.3% Eftekhar et all6, 17.3% Roque
et al28, 15.4%, Liu et al2? and 5.9%, in our study.
In a study done by Ahmed et al29 the clinical
pregnancy was significantly higher in women
with FSH levels less than 9 IU/L compared with
those with an FSH level of 9 TU/L or more. In
another investigation, Eftekher et all® reported
inverse correlation between basal serum FSH
levels before fresh IVF/ICSI cycle with pregnancy
outcome in FET cycles unlike this study where no
association was found. This could again be due to
the smaller sample size than the other studies and
also the different laboratory calibrations might
have an impact on the Regarding the relationship
between the type of protocol used and pregnancy,
no significant association was found in this study
as well in others.16: 21 but Mahnaz et al20 found
that the implantation rate in women stimulated
with gonadotrophin releasing hormone agonist
long protocol was higher than that in the patients
stimulated with antagonist protocol (p < 0.05).

The other clinical factor influencing PR is the
number of oocytes retrieved. A number of studies
showed that a higher number of oocytes, all above
11 oocytes, are significantly associated with positive
pregnancy.8 95 15 In this study, the median number
of oocytes found was 13, with PR in the group
above the median 70.5% compared to 39% and
87.5%, Aflatoonian et al?, Shapiro et al8, 63.1%15
respectively.

However in one study, Mahnaz et al20 found out
that women with a lower number of retrieved
oocytes had more chance to have a positive B-HCG
result, meaning that with increasing number of
oocytes, the chance of pregnancy decreases. This
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suggests that with increasing number of oocytes, the
quality may reduce. But this was shown in any other
researches.

In <4 oocytes collected, PR was 17.3%, Roque et al
28 9.6% Liu et al 27 and 2.9% in this study. The
number oocytes collected is significantly associated
with positive outcome with p-value of <0.05.

There are a number of reasons for freezing of
embryos, the commonest being presence of extra
embryos and risk of hyperstimulation; PR was
highest, 52.9%, recorded in those for whom
embryo was frozen for risk of hyperstimulation with
pvalue of 0.03 even after controlling for possible
confounders with multiple regression analysis. This
was also shown in one study where PR was 63.1%
in women with risk of hyperstimulation after FET,
Absalan et al 15, However, in one retrospective study
Eftekhar et al 10, PR didn’t differ between FET done
for risk of hyperstimulation and extra embryos,
54.5% vs. 50.2%, respectively. Nevertheless, the
increased PR rate was basically seen in many studies
that led to the conclusion that freezing should be
reserved for this category of patients.’> 8 11, 14
and 15

There is a controversy among studies in the
relationship between the number of embryos
transferred and pregnancy outcome. Some
researchers have reported a higher pregnancy rate
with greater number of embryos transferred, and
other studies fail this relationship. Salumets et
al 18 indicated that the pregnancy (positive hCG)
and clinical pregnancy rates were significantly
higher after Double Frozen embryo transfer than
they were after Single Frozen embryo transfer.
However this association was not seen, in this study
as well in others16, 20, 23,

Regarding the day of embryos for transfer, many
researches showed a positive outcome with transfer
of blastocysts rather than day 3 embryos.> © In this
study, with 78.9% of embryos transferred on day 5
the PR was 91.2% which was comparable to 85.7%,
Shapiro et al8 which showed significant association
with p-value of <0.05. This shows that there is better
PR with transfer of embryos at blastocyst stage.

CONCLUSION

There a number of factors affecting the success of
IVE/FET. From this study, we've seen promising
pregnancy rate after frozen embryo transfer in
patients with age group <35and those having
>13 oocyte. In addition we can conclude that
freezing for women at risk of hyperstimulation
and transferring day 5 embryo leads to a positive
pregnancy. However, since this is a retrospective
study, we suggest a prospective comparative study to
be done in the future for better recommendation.

DECELERATIONS

Strength and limitation of the study

This is the first study done in Ethiopia for the
objective of assessing the PR after FET which can
serve as a baseline study to lay the foundation for
further researches. The study has some limitations.
The first is the small sample size which makes it
difficult to create stronger associations. Additionally,
the study being a retrospective cross sectional study,
it is hard to generalize the result to the whole ART
population.
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Abbreviation
ANARA- African Network and Registry for Assisted
Reproductive Technology
ART- Assisted Reproductive Technology
BMI- Body Mass Index
ET-Embryo Transfer
FET- Frozen Embryo Transfer
FSH- Follicular Stimulating Hormone
GnRH- Gonadotropin Releasing Hormone
HCG- Human Chorionic Gonadotropin
ICMART-International Committee for Monitoring
Assisted Reproductive Technologies
ICSI- Intracytoplasmic Sperm Injection
IVE- In vitro Fertilization
OHSS- Ovarian Hyper stimulation Syndrome
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PCOS- Polycystic Ovarian Syndrome
POF- Premature Ovarian Failure
PR- Pregnancy rate
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