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Oral dydrogesterone in frozen-thawed embryo transfer cycles
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INTRODUCTION
More efficient cryopreservation strategies, such as the devel-
opment of the vitrification technique and positive results per-
taining to their safety, have progressively increased the use of 
frozen–thawed embryo transfer (FET) over the past decade1. 
Using a protocol with an antagonist and triggering the final 
follicular maturation with an agonist, followed by a “freeze-
all” strategy and embryo transfer in a subsequent cycle, is an 
effective option for preventing the ovarian hyperstimulation 
syndrome (OHS) and leads to high rates of live births2,3. Other 
advantages and the applicability of FET are multiple pregnancy 
risk prevention by the elective transfer of one or a few fresh 
embryos, thereby allowing for the cryopreservation surpluses 

and carrying out a preimplantation genetic study4.
Several different protocols are available for endometrial 

preparation. Still, there is no consensus on the most effective 
procedure for preparing the endometrium before FET in nor-
mo-ovulatory patients1. The methods of endometrial prepara-
tion for FET can be divided into natural and medicated (arti-
ficial) cycles. During the natural cycle, participants were only 
monitored, without receiving any pharmacological intervention 
before ovulation. In contrast, in the medicated cycle, estrogen 

was administered to achieve endometrial proliferation and sup-
pression of follicular growth, and progesterone is administered 
to mimic the luteal phase5.

Progesterone can be administered via oral, vaginal, rec-
tal, subcutaneous, or intramuscular routes. All these forms of 
administration appear to have similar efficacy6. However, the 
vaginal route is the standard of treatment at most in vitro fer-
tilization (IVF) centers. One explanation for this is that the 
vaginal route does not involve the first hepatic passage and also 
provides higher and sustained serum concentrations than does 
the oral route. Nevertheless, all forms of progesterone admin-
istration can have side effects, such as discharge and bleeding 
by the vaginal route; and daily intramuscular administration 
can lead to pain at the injection site6.

In view of the side effects and difficulty involved in paren-
teral and vaginal administration, the oral route would be an 
option for luteal phase support and to prepare endometrium 
for the transfer of thawed embryos. Since micronized proges-
terone does not have good intestinal absorption, dydrogester-
one (DYD) appears to be a better option. It is a retro-steroid 
with good oral bioavailability and high selectivity for proges-
terone receptors. It can be used at lower oral doses to mimic 
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SUMMARY
OBJECTIVE: The aim of this study was to compare the use of micronized vaginal progesterone and oral dydrogesterone in the endometrial preparation 

for frozen–thawed embryo transfer.

METHODS: This was a randomized, controlled, open, two-armed clinical trial, with women undergoing frozen–thawed embryo transfer along with 

hormone replacement therapy for endometrial preparation, between September 2019 and February 2021. A total of 73 patients were randomly 

selected and orally administered 40 mg/day dydrogesterone (dydrogesterone group, n=36) or 800 mg/day micronized vaginal progesterone (micronized 

vaginal progesterone group, n=37), after endometrial preparation with transdermal estradiol. The main outcome was a viable ongoing pregnancy with 

12 weeks of gestation as evaluated by ultrasound.

RESULTS: The reproductive outcomes in frozen–thawed embryo transfer cycles were similar, with pregnancy rates in the dydrogesterone and 

micronized vaginal progesterone treatment groups being, respectively, 33.3 and 32.4% at 12 weeks pregnancy (confidence interval= -22.4–

20.6, p=0.196).

CONCLUSIONS: The use of oral dydrogesterone may be a more patient-friendly approach to endometrial preparation in frozen–thawed embryo 

transfer cycles, avoiding undesirable side effects and discomfort resulting from vaginal administration, while also providing similar reproductive results.
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the luteal phase due to its better bioavailability and the proges-
togenic activity of its metabolites7. The use of this medication 
is considered safe during pregnancy8.

Data from prospective studies on the support for the luteal 
phase in IVF with fresh embryo transfer have shown that oral 
DYD is as effective as micronized vaginal progesterone (MVP), 
with better patient satisfaction rates9,10. Safety results were sim-
ilar between both groups11.

However, the vast majority of studies have been carried 
out with IVF cycles using fresh embryo transfer, whereas those 
using frozen embryos remain scarce. For this reason, we were 
interested in comparing MVP and oral DYD in the endome-
trial preparation for the transfer of frozen–thawed embryos.

METHODS
This was a randomized, controlled, parallel, open clinical trial, 
with two groups of women undergoing FET along with hor-
mone replacement therapy for endometrial preparation, at the 
Assisted Reproduction Service at Hospital Pérola Byington, 
in partnership with the Faculty of Medical Sciences at Santa 
Casa de São Paulo, conducted between September 2019 and 
February 2021. 

Patients’ characteristics such as age, body mass index 
(BMI), as calculated by the formula weight/height² (kg/m²) 
and categorized based on the criteria defined by World Health 
Organization, referral for assisted reproduction techniques, 
endometrial thickness after 10–12 days of estrogen use, num-
ber of embryos transferred, embryonic stage and quality, bio-
chemical pregnancy (positive β-human chorionic gonadotropin 
hormone [HCG] test), clinical pregnancy (visualization of the 
fetal heartbeat by ultrasound at six weeks of gestational age), 
and pregnancy at 12 weeks of gestation were routinely input 
into the electronic medical records in our database.

The patients were randomly divided into two groups: one 
group used oral DYD, whereas the other used MVP (Figure 1).

Inclusion criteria
Women undergoing embryo cryopreservation and FET due to 
the risk of OHS, surplus embryos following failed pregnancy 
after the fresh transfer, the absence of transfer due to an inap-
propriate endometrium, or patients who underwent preimplan-
tation genetic diagnosis were included in this study.

Exclusion criteria
Women with an endometrium smaller than 7 mm after endo-
metrial preparation with estrogen, history of recurrent miscar-
riages (history of ≥3 spontaneous miscarriages), severe male 

factor, uterine diseases, and the presence of hydrosalpinx and 
those who had a dominant follicle even after estrogen admin-
istration were excluded from the study.

Endometrial preparation protocol
Estradiol administration was initiated transdermally (Oestrogel® 
Besins Healthcare, Belgium) at a 6 mg/day dose on the sec-
ond day of the menstrual cycle. After 10–12 days of estro-
gen therapy, a blood sample was collected, and a transvaginal 
ultrasound was performed to assess the estradiol, luteinizing 
hormone (LH), progesterone levels, and endometrial thick-
ness. If the thickness of the endometrium was <7 mm, estro-
gen therapy was extended for another five days, and the dose 
increased to 8 mg/day. When a 7-mm thick, triple-line endo-
metrium was observed, accompanied by serum progesterone 
concentrations <1.5 ng/mL, we started administering MVP 
800 mg/day (Utrogestan® 200 mg, Besins Healthcare) in one 
of the groups; in the other group, 40 mg/day (Duphaston® 
10 mg; Abbott BV, Netherlands) DYD was given orally while 
maintaining estradiol administration. Embryo transfer was per-
formed after progesterone administration on day three for day 
three embryos and on day five for blastocysts. 

Supplementation with estrogen and progestogen was con-
tinued at the same dose until the pregnancy test, performed 15 
days after embryo transfer. This support was continued up to 
10–12 weeks in viable pregnancies. Ultrasonography was per-
formed during the sixth, eighth, and twelfth weeks of amenorrhea.

Embryo transfer
Embryos were obtained from fertilization in vitro cycles or 
intracytoplasmic sperm injection, vitrified, and heated on day 
three or at the blastocyst stage. All embryo transfers were per-
formed with ultrasound guidance. The number of embryos 
transferred, their stage, and their quality were recorded. If at 
least one good-quality embryo was transferred, quality was 
classified as Q+. The criteria for Q+ quality was the same as 
those for day three embryos: 6–10 cells with less than 20% 
fragmentation according to the Holte classification12; whereas 
for blastocysts, expanded to hatched blastocysts with internal 
cell mass and trophectoderm A or B quality (from 4B upward) 
according to the Garden classification13.

Sample size calculation and statistical analysis
For calculating the sample size, the comparison of proportions 
was considered; the reference values were those from LOTUS 
I10. A difference of 0.281 was adopted, with a significance 
level of 5%, and a test power of 80%. In this case, we found 
n=36 per group. 
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For the bivariate analysis, a proportion comparison was 
performed using the normal approximation method with a 
significance level=0.05; 95% confidence intervals (CIs) were 
constructed for proportion differences.

The computer software used for conducting the statistical 
analysis was Statistical Package for the Social Sciences (SPSS) 
version 13.0 for Windows. 

RESULTS
Initially, a total of 111 cycles of patients who were to undergo 
FET with hormone replacement therapy for endometrial prepa-
ration was randomized into one of the treatment groups. In 
general, 65.8% (73/111) reached the end of the study after 
exclusion criteria were applied, 37 of whom were in the MVP 
group and 36 in the DYD group. 

Figure 1. Research protocol flowchart.

FET: frozen–thawed embryo transfer; OHS: ovarian hyperstimulation syndrome; β-HCG: human chorionic gonadotropin hormone; US: ultrasound.
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The patients’ characteristics were similar between the two 
treatment groups and are summarized in Table 1. The patients’ 
age ranged from 23–40 years, with a mean of 33.2 years (±4.4): 
in the DYD group, it was 34.1 (±4.4) years, and in the MVP 
group, it was 32.3 (±4.3) years. 

Most patients did not have comorbidities. In relation to BMI, 
64.4% of them had a BMI lower than 30 kg/m², with an average 
of 25.8 kg/m² (overweight). Hypothyroidism, with appropriate 
treatment, was described in 8.1% (n=3) of the individuals in the 
MVP group versus 11.4% (n=4) in the DYD group. 

The number of embryos transferred was also similar between 
the two treatment groups. There was a greater number of embryos 
that were transferred in the blastocyst stage as compared to D3. 

Table 1. Patients’ characteristics and treatment results.

Oral DYD (36) MVP (37) Total (n=73)

Mean age, years (SD) 34.1 (4.4) 32.3 (4.3) 33.2 (4.4)

Age, n (%)

<35 years 17 (43.5) 22 (56.4) 39 (53.4)

≥35 years 19 (55.8) 15 (44.1) 34 (46.6)

Mean BMI, kg/m2 (SD) 25.2 (5.0) 26.5 (5.7) 25.8 (5.3)

Mean endometrial thickness on the day progesterone was 
administered (mm)

9.0 (1.7) 9.2 (1.6) 9.1 (1.7)

Embryonic stage, n (%)

D3 14 (38.9) 16 (43.2) 30 (41.1)

Blastocyst 22 (61.1) 21 (56.8) 43 (58.9)

Number of embryos transferred, n (%)

1 17 (47.2) 16 (43.2) 33 (45.2)

2 16 (44.4) 19 (51.4) 35 (47.9)

>2 3 (8.3) 2 (5.4) 5 (6.8)

Embryonic quality, n (%)

Q+ 27 (77.1) 26 (70.3) 53 (73.6)

Q− 8 (22.9) 11 (29.7) 19 (26.4)

DYD: dydrogesterone; MVP: micronized vaginal progesterone; SD: standard deviation; BMI: body mass index.

Table 2. Pregnancy rates after treatment in the two study groups.

Pregnancy
% (n/N) Difference inpregnancy rate 

(Oral DYD − MVP)
95%CI

Oral DYD MVP

Pregnancy rate

Biochemical pregnancy, n (%) 38.9 (14/36) 37.8 (14/37) 1.1 -23.4–21.2

Clinical pregnancy, n (%) 33.3 (12/36) 35.1 (13/37) 1.8 -20.0–23.6

Pregnancy at 12 weeks, n (%) 33.3 (12/36) 32.4 (12/37) 0.9 -22.4–20.6

Clinical pregnancy: six weeks of gestational age; DYD: dydrogesterone; MVP: micronized vaginal progesterone; CI: confidence interval. Biochemical pregnancy: 
positive β-human chorionic gonadotropin hormone test two weeks after embryo transfer.

In most cycles (73.6%), at least one good-quality (Q+) embryo 
was transferred; this was similar in the two groups (77.1% in 
the VP group and 70.3% in the DYD group).

The reproductive outcomes in FET cycles were similar to 
the two progesterone supplementation methods (oral DYD 
vs. vaginal progesterone), as demonstrated by the pregnancy 
rate at 12 weeks of gestation (Table 2). Pregnancy rates in the 
DYD and MVP treatment groups were respectively: biochem-
istry 38.9 and 37.8% (p=0.189, 95%CI -23.4–21.2), clinical 
33.3 and 35.1% (p=0.192, 95%CI -20.0–23.6), and 12 weeks 
pregnancy 33.3 and 32.4% (p=0.196, 95%CI -22.4–20.6). 
The rate of pregnancy loss in the first trimester was similar in 
the groups, with two cases having been observed in each group.
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DISCUSSION
This study demonstrated that the reproductive outcomes in 
FET cycles were similar to the two methods of progesterone 
supplementation (oral DYD versus vaginal progesterone) with 
regard to the study’s primary objective, which is the rate of 
ongoing pregnancies, and its secondary objectives, which are 
the biochemical and clinical pregnancy rates. Accordingly, we 
can provide supporting evidence for the use of oral DYD in 
FET, similar to the results already established in the literature 
for fresh embryo transfer. 

Several studies have shown oral DYD as an alternative to 
MVP to support the luteal phase in IVF cycles when using 
fresh embryo transfer6,9,11,14-16. Among these, the randomized, 
double-blind, multicenter phase III clinical trial (LOTUS I) 
for luteal phase support has notably demonstrated that oral 
DYD is as effective as MVP, as determined by pregnancy rates 
at 12 weeks of gestation10.

It is important to highlight the relevance of our results since 
several randomized clinical trials are showing that the oral DYD 
is an alternative to MVP to support the luteal phase when using 
fresh embryo transfer. Nevertheless, there is a lack of studies 
comparing the efficacy of these two types of progestogens in 
FET cycles, which would probably be the most effective way 
to assess the two types of treatment, since the corpus luteum 
would not secrete progesterone in these cases. 

Our findings are also supported by ample evidence from a 
meta-analysis comparing oral DYD with MVP for supporting the 
luteal phase in women undergoing IVF with the transfer of fresh 
and/or frozen-thawed embryos, showing similar reproductive out-
comes with the two progestogens17. However, this study did not 
take into account the clinical heterogeneity that may exist due to 
the main endocrinological differences between both IVF protocols 
in cycles with either fresh embryo transfer or FET11,18. To reduce 
this bias, in our study, we only evaluated FET cycles and excluded 
patients who had a dominant follicle after estrogen administration.

Our findings with FET cycles are corroborated by the 
results described by Rashidi et al.19, who conducted a random-
ized, controlled, single-blind study with 180 women undergo-
ing FET. They were recruited and allocated into three groups 
(i.e., Group A was given 50 mg of intramuscular progesterone 

twice daily; Group B: 20 mg oral DYD twice daily; Group C: 
400 mg MVP twice daily). Their results showed that oral 
DYD is as effective as intramuscular and vaginal progesterone. 
However19, they did not evaluate either ovulation or luteiniza-
tion that can occur in 5% of cycles, which is one of the limita-
tions considered by the authors.

We observed similar rates of ongoing pregnancies in the 
two research groups, and no patient discontinued treatment 
due to side effects or intolerance to the progestogens used. The 
40 mg DYD dose (the highest dose safely used in other stud-
ies) was chosen based on data disclosed in the literature and 
on recommendations from IVF specialists11,19.

Nonetheless, this study has some limitations. The analysis of 
the results was originally performed to consider the rate of ongo-
ing pregnancies, but the rate of live births may be of greater clin-
ical interest. The findings of this research are strengthened by the 
selection of an appropriate sample size comprising 73 randomized 
individuals, the fact that both treatment arms are well balanced, 
and the use of broad eligibility criteria. Yet, with a larger sample 
size, we could have obtained more robust evidence. Therefore, 
there is a need for further work comparing the effectiveness of 
these two types of progestogens in FET cycles in a larger group.

CONCLUSIONS
The use of oral DYD may be a more patient-friendly approach 
to endometrial preparation in FET cycles, avoiding undesirable 
side effects and discomfort resulting from vaginal administra-
tion, while providing similar reproductive results.
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