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ABSTRACT
Aim: The progesterone’s optimal route for luteal phase support (LPS) in frozen-thawed embryo transfer (FET) cycles is 
controversial. This study investigates the effect of three treatment regimens of progesterone: vaginal, oral, and subcutaneous 
form for LPS in FET cycles.
Material and Method: Blastocyst cryopreserved FET cycles utilizing vaginal, subcutaneous, or oral forms of progesterone 
between December 2018 and May 2020 were included. The main outcome was to compare clinical pregnancy rates (CPR), 
ongoing pregnancy rates (OPR), and live birth rates (LBR) in different progesterone groups. 
Results: A total of 434 cycles were included, of which 200 utilized vaginal, 124 utilized subcutaneous, and 110 utilized oral 
forms. Demographic and cycle characteristics were similar between all three groups. Compared to cycles utilizing vaginal, 
subcutaneous, and oral forms, CPR, OPR, and LBR differ significantly between the three groups (p-value=0.000). Miscarriage 
was calculated according to the number of days after embryo transfer, and it was shown that the subcutaneous group had the 
lowest rate of miscarriage with 11 cases (8.8%). The highest OPR was associated with the subcutaneous group with 67 (54%), 
followed by the vaginal group with 92 (46%). The highest LBR was in the subcutaneous group, with 59 (47.6%) cases. The oral 
group was significantly less successful 29 (26.4%) than the subcutaneous and vaginal groups. 
Conclusion: Our study results showed that subcutaneous and vaginal progesterone performed better than oral progesterone 
for LPS in patients undergoing FET. All three forms of progesterone administration were safe and well-tolerated. 
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INTRODUCTION
Frozen-thawed embryo transfer (FET) is one of the most 
important advances in assisted reproductive techniques 
(ART) that has many benefits for patients (1). Using this 
method and transferring fewer embryos reduces the risk 
of multiple pregnancies and increases the patient’s chances 
of getting pregnant using multiple embryos without 
additional stimulation with stimulated cycles (2). Also, 
by FET in patients at risk for ovarian hyperstimulation 
syndrome, this syndrome’s risk is greatly reduced (3). 

Progesterone is usually used as luteal support for 
frozen embryo transfer due to increasing implantation 
and pregnancy rate (1,4,5). The FET process’s success 
depends on the progesterone support secreted by the 
corpus luteum, known as luteal phase support (LPS) (6). 
This support increases the rate of pregnancy after ART 

procedures (7). Today, LPS in ovulation induction and 
FET cycles by progesterone products have attracted a lot 
of attention, which increases the rate of pregnancy and 
reduces the chance of miscarriage (8-10).

Various studies have been performed on the type 
of progesterone for LPS (1-9). Different types of 
progesterone are used for this purpose, including 

1) Oral micronized progesterone (300-600 mg per day): 
One of this method’s advantages is easy administration, 
but it is metabolized quickly by the liver. Its absorption 
rate is different in different people. Dydrogesterone, as the 
optical isomer of progesterone, is similar in formulation 
and structure to natural progesterone, and no specific 
side effects have been reported (10,11).

http://orcid.org/0000-0003-4808-9019
http://orcid.org/0000-0002-7234-3876
http://orcid.org/0000-0003-3555-3767


138

Gürbüz et al. Efficacy of different progesterone regimens in frozen-thawed cycles J Health Sci Med 2021; 4(2): 137-141

2) Subcutaneous progesterone injection (25 mg twice 
daily): Requires daily injection and may cause a 
local reaction at the injection site. Its advantages are 
comfortable, easy to use, and efficient (12).

3) Vaginal progesterone: in the form of a gel (Crinone 
8% of an applicator 90 mg per day) of the advantages of 
the vaginal method is the easy administration, but the 
relatively expensive price and the rare cases of vaginal 
irritation, inflammation, itching, leakage, and bleeding 
are its disadvantages (20).

Today, vaginal progesterone is more widely used in 
medical centers due to the high concentration of 
progesterone and its direct effect on the endometrium 
(20). The preferred regimen of LPS in FET cycles is 
unclear. Therefore, this study investigates the effect of 
three treatment regimens for LPS in FET cycles: vaginal, 
subcutaneous, and oral progesterone.

MATERIAL AND METHOD
This retrospective cohort study was approved by the 
Ethics Board of Erciyes University (number 2020/341, 
date 24.06.2020). The study was performed on 434 
patients referred to the Kayseri Memorial In Vitro 
Fertilisation (IVF) Center from December 2018 to May 
2020.  All procedures performed in studies involving 
human participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. 
All patients provided their informed consent before 
enrolling.

All woman undergoing FET cycle at this time period 
were given vaginal, subcutaneous or oral progesterone 
for LPS according to patient preference or physician 
preference. 

Patients with unknown infertility problems and women 
using birth control methods were excluded from the 
study. The mean age of participants was 33.5, with a 
minimum age of 20 and a maximum age of 39. Older 
subjects were excluded from the study. 

Participants were divided into three groups: receiving 
progesterone vaginal, oral, and subcutaneous. There 
were 200 people in the vaginal group, 124 in the 
subcutaneous group, and 110 in the oral group. 
Participants in the first group received 90 mg of 
vaginal progesterone twice daily (Crinone gel, Merck,  
United Kingdom). The second group received 25 mg of 
subcutaneous progestogen twice a day (Prolutex, IBSA, 
Switzerland). The third group received 10 mg of oral 
dydrogesterone three times a day (Duphaston, Abbott 
Healthcare Products, Netherlands).

The routine IVF protocol utilized at our center was started 
with an initial examination performed on the first three days 
of menstruation. Briefly, patients’ endometrial development 
was serially monitored with ultrasonography by evaluating 
endometrial thickness, pattern, and the presence/
absence of active or residual follicles. Also, estradiol and 
progesterone’s blood levels were determined and recorded, 
again with routine serial measurements. In preparation 
for IVF, patients were started on estradiol valerate 2 mg 
tablet (Estrofem tablet, three times daily), roxithromycin 
300 mg tablet (Rulid tablet, once daily), acetylsalicylic 
acid 100 mg tablet (Coraspin tablet, once daily), and folic 
acid 5 mg tablet (Folbiol tablet, once daily) on the second 
day of menstruation. Patients continued to receive these 
treatments until the 12th day of menstruation. Progesterone 
initiation was begun after detecting 8-mm endometrium 
thickness and observing the characteristic “triple line” 
pattern. Progesterone was given through oral, vaginal, 
and subcutaneous applications to induce endometrial 
secretion to transfer the thawed embryo. As a rule of thumb, 
normal transfers were planned on the 18th or 19th days of 
the menstrual cycle, corresponding to 5 days of embryo 
development. Embryo transfers were performed under 
ultrasound guidance using a soft tip catheter (Cook Medical, 
USA) on the sixth day of progesterone administration. One 
or two blastocyst embryo transfer was performed at the stage 
of top quality or good quality embryos according to Gardner 
and Schoolcraft blastocyst grading system. Estradiol and 
progesterone supplementation were continued until the day 
of the pregnancy test, carried out 10 days after the embryo 
transfer. If the test was positive, estradiol and progesterone 
was maintained due to 10th gestational week. 

Main outcome was to detect clinical pregnancy rate, ongoing 
pregnancy rate and live birth rate according to different 
progesterone regimens. Clinical pregnancy was defined as 
the confirmation of an intrauterine gestational sac at 6-7 
weeks of pregnancy. Ongoing pregnancy was defined as a 
pregnancy proceeding beyond 20th gestational week and 
live birth was defined as the delivery of a living newborn 
after 24th gestational week. Miscarriage was defined as 
pregnancy loss after detection of a fetal heartbeat during 
TvUSG exam and before 20th gestational week. 

Statistics
Chi-square test was used to examine the significant 
difference between each of the qualitative variables in the 
three groups. If the number of data in at least one cell was 
less than the other cells in the agreement table, Fisher’s exact 
test was used and * denotes these variables. For quantitative 
variables, after examining their abnormality using the 
Kolmogorov-Smirnov test, the non-parametric equivalent 
of a one-way ANOVA test, the Kruskal-Wallis test was used. 
Statistical Package for Social Sciences (SPSS) version 26.0 
(SPSS Inc., Chicago, IL, USA) was used to perform analysis.
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RESULTS
There were 443 patients, and the patients were divided 
into three groups according to the progesterone 
administration route as vaginal, subcutaneous, and oral. 
The descriptive statistics of the participants are given in 
Table 1. The frequency of descriptive statics of patients 
within groups is also shown in Table 2. There was no 
significant difference between the descriptive statistics of 
the participants in the three different groups.

As shown in Table 1, the participants’ minimum age was 
20, and the maximum age was 39 (mean±SD: 33.5±4.7). 
Also, the cycle days spent during the experiment for 
participants were a minimum of 16 days and a maximum 
of 19 days (mean±SD: 16.9±1.4). The day of receiving the 
embryo was the fifth day for all participants (Mean±SD: 
5±0). The endometrium thickness was a minimum of 
8 mm and a maximum of 16 mm in the participants 
(mean±SD: 10.45±1.33). 

The descriptive statistics of the pregnancy variables 
are presented in Table 3. As shown in Table 3, in the 
participants’ pregnancy beta test, 166 (38.2%) subjects 
were negative, and 268 (61.8%) were positive. The next 
examination was to test for the gestational sac formation. 
The examination result was negative for 167 (38.5%) 
subjects and positive for 267 (61.5%). The fetal heart rate 
was then examined, and results were negative for 173 
(39.9%) subjects and positive for 261 (60.1%). The next 
field is related to miscarriage, which is divided according 
to the days after embryo transfer. The results show that 
355 (81.8%) subjects did not experience a miscarriage. 
Also, 1 (0.2%) subject on the sixth day, 31 (7.1%) on the 
seventh day, 31 (7.1%) on the eighth day, and 16 (3.7%) 
on the ninth day experienced a miscarriage. The next 
field in the table shows that the child was born at the right 
time. This result was negative for 282 (65%) participants 
and positive for 152 (35%). The frequency and p-value of 
pregnancy variables within groups are shown in Table 4. 

The last field indicated Ongoing pregnancy, which means 
a successful pregnancy. The participants’ results showed 
that this variable was negative for 246 (56.7%) subjects and 
positive for 188 (43.3%).

As Table 4 shows, Beta pregnancy test results differ 
significantly between the three groups (p-value=0.000). 
These results showed that the highest positive Beta 
pregnancy test was related to the vaginal group, with 144 
(72%) cases. The subcutaneous group with 79 (63.7%) 
positive cases and the oral group, with 45 (40.09%) positive 
cases were also observed. The results of the gestational sac 
test also showed similar results. 

Table 1. The descriptive statics of patients
Variable Mean (Sd) Min-Max
Age 33.5 (4.7) 20-39
Cycles day in transfer 16.9 (1.4) 16-19
Embryo day 5 (0) 5-5
Endometrium thickness 10.45 (1.33) 8-16

Table 2. The frequency of descriptive statics of patients within 
groups

Variable
Frequency (%) within groups

Vaginal Subcutaneous Oral
Age 34.3 (4.9) 35.6 (3.9) 29.5 (2.5)
Cycles day in transfer 17.4 (0.9) 15.29 (1.07) 17.9 (1.2)
Embryo day 5 (0) 5 (0) 5 (0)
Endometrium thickness 10.37 (1.29) 10.48 (1.28) 10.57 (1.4)

Table 3. The descriptive statistics pregnancy variables
Variable Value Frequency Percent (%)

Beta pregnancy test 
0 166 38.2
1 268 61.8

Gestational sac
0 167 38.5
1 267 61.5

Heartbeat
0 173 39.9
1 261 60.1

Miscarriage

0 355 81.8
6 1 0.2
7 31 7.1
8 31 7.1
9 16 3.7

Live birth rate
0 282 65
1 152 35

Ongoing pregnancy
0 246 56.7
1 188 43.3

Table 4. The frequency and p-value of variables within groups 
Variable

Frequency (%) 
within groups

Variable Value Vaginal Subcutaneous Oral p 
value

Beta 
pregnancy 
test 

0 56 (28) 45 (36.3) 65 (59.1)
0.000

1 144 (72) 79 (63.7) 45 (40.9)

Gestational 
sac

0 56 (28) 46 (37.1) 65 (59.1)
0.000

1 144 (72) 78 (62.9) 45 (40.9)

Heartbeat
0 60 (30) 48 (38.7) 65 (59.1)

0.000
1 140 (70) 76 (61.3) 45 (40.9)

Miscarriage*

0 148 (74) 113 (91.1) 94 (85.5)

0.001
6 0 1 (0.8) 0
7 21 (10.5) 5 (4) 5 (4.5)
8 18 (9) 3 (2.4) 10 (9.1)
9 13 (6.5) 2 (1.6) 1 (0.9)

Total 52  (26) 11  (8.8) 16  (14.5)
Live birth 
rate*

0 130 (65) 65 (52.4) 87 (79.1)
0.000

1 70 (35) 59 (47.6) 23 (20.9)
Ongoing 
pregnancy

0 108 (54) 57 (46) 81 (73.6)
0.000

1 92 (46) 67 (54) 29 (26.4)
*Fisher exact test
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The fetal heartbeat test showed that the highest positive 
rates were observed in the vaginal group with 140 (70%), 
followed by the subcutaneous group with 76 (61.3%) 
and the oral group with 45 (40.9%). These results were 
significantly different in the three groups (p-value=0.000).

Miscarriage was calculated according to the number of 
days after embryo transfer, and it was shown that the 
subcutaneous group with 11 (8.8%) had the lowest rate of 
miscarriage, followed by the oral group with 16 (14.5%) 
and the vaginal group with 52 (26%). Also, the seventh 
and eighth days with 31 cases recorded the highest 
miscarriage in a day.

Comparing the live birth rate showed a significant 
difference between the three groups (p-value=0.000). 
The highest rates of live birth were associated with the 
subcutaneous group with 59 (47.6%), followed by the 
vaginal group with 70 (35%) and the oral group with 29 
(26.4%).

Finally, the results of successful pregnancies in 
participants also showed a significant difference between 
the three groups (p<0.001): the highest successful 
pregnancy rate was associated with the subcutaneous 
group with 67 (54%), followed by the vaginal group with 
92 (46%) and the oral group with 29 (26.4%) cases. These 
results showed that the oral group was significantly less 
successful than the subcutaneous and vaginal groups.

DISCUSSION
There has been increasing trend in the use of frozen 
embryo transfer cycles in recent years. Although various 
protols have been used to prepare the endometrium 
during FET cycles, the ideal protocol for endometrial 
preparation and LPS in FET cycles is controversial yet. 
Endometrial and embryo coherence in frozen-thawed 
embryo transfer (FET) cycles is influenced by various 
factors, including the duration and type of progesterone 
treatment before embryo transfer (5). 

Progesterone preparations can be administered by 
vaginal, subcutaneous, oral or intramuscular, routes. 
Vaginal progesterone preparations are considered as 
more patient-friendly; however, they may cause vaginal 
irritation, discomfort, and may not be preferred by some 
women owing to cultural reasons or medical conditions 
like vaginismus (13). Subcutanoeous progesterone 
preparations are the water-soluble forms of progesterone 
which is most recently developed. It was shown that 
absorbtion is faster and reaches peak serum concentration 
quicker than intramuscular progesterone (14). 

Except dydrogesterone, other oral progesterone 
preparations are not suitable for LPS bacause of low 
bioavailabilities after hepatic first passage effect (15). 

Our study examined three different progesterone 
preparations for LPS undergoing FET cycles. We found 
that the pregnancy outcomes including CPR, OPR and 
LBR were all significantly lower in the oral progesterone 
group than the other groups, while the vaginal and 
subcutaneous groups had comparable pregnancy 
outcomes in this regard. These results suggest that 
vaginal and subcutaneous progesterone are acceptable 
supplementations for LPS, but oral supplementation 
may not provide adequate LPS. This result of our study 
is consistent with a randomised controlled trial in the 
literature which compared oral dydrogesterone, vaginal 
progesterone, human corionic gonadotropin plus oral 
dydrogesterone and gonadotropin releasing hormone 
analogue plus oral dydrogesterone in FET cycles (16). 
Only oral dydrogesterone group was found to have 
lower pregnancy rates than the others. But there is also 
conflicting results in the literature concerning the efficacy 
of oral dydrogesterone for LPS in FET cycles. Guo et al. 
(17) investigated subcutaneous dydrogesterone and oral 
progesterone for LPS in FET cycles and concluded that oral 
dydrogesterone produces better results for LPS the FET 
cycles. Rashidi et al. (18) compared pregnancy outcomes 
of oral dydrogesterone, intramuscular progesterone and 
vaginal progesterone suppository use in FET cycles and 
found CPR 36.6%, 38.3% and 28.3%  respectively and LBR 
30%, 28.3% and 26.6% respectively which were similar 
between the groups. This result might be associated with a 
relatively high dosage of oral progesterone that 40 mg daily 
oral dydrogesterone was used in this trial. 

In a recent randomised trial, LPS for FET cycles was 
performed by vaginal route, intramuscular route and their 
combination (19). Miscarriage rate was higher in the vaginal 
progesterone only group that resulted in significantly 
lower ongoing pregnancy rates than intramusculer route 
and the combination. This result might be considered as 
compatible with our study’s miscarriage results that we 
also found higher miscarriage results in the vaginal and 
oral progesterone groups than the subcutaneous group. 

One of the limitations of this study and studies in this 
area is the retrospective nature of the study. More detailed 
randomized clinical trials are needed to examine the efficacy 
of progesterone forms/combinations more accurately. In 
the same way with our study, pregnancy outcomes with 
different progesterone forms for LPS were measured only 
in quality embryos in the literature, while the results may 
be different in lower quality embryos. Real-world outcomes 
may be different from the selected study groups. 

According to current literature, the available evidence on 
the optimal progesterone preparation in FET cycles is far 
from conclusive, and randomised controlled trials and 
further real-world studies on different progesterone forms 
and their combinations are needed. 
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CONCLUSION
The results of our study showed that in FET cycles, 
vaginal and subcutaneous progesterone provides better 
pregnancy outcomes than oral progesterone for LPS. 
Therefore, it may be recommended to use subcutaneous 
and vaginal forms for LPS in FET cycles.  
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