Journal of Assisted Reproduction and Genetics (2024) 41:1577-1584
https://doi.org/10.1007/510815-024-03118-5

ASSISTED REPRODUCTION TECHNOLOGIES q

Check for
updates

Impact of dydrogesterone use in cycles with low progesterone levels
on the day of frozen embryo transfer

Jose Metello'® - Claudia Toméas? - Pedro Ferreira® - Isabel Natario*® - Samuel Santos-Ribeiro®

Received: 13 December 2023 / Accepted: 5 April 2024 / Published online: 27 April 2024
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2024

Abstract

Purpose This study aims to evaluate whether the clinical outcomes of cycles with frozen embryo transfer (FET) in hormonal
replacement treatment supplemented with dydrogesterone (DYD) following detection of low circulating levels of progesterone
(P4) were comparable to the results of cycles with otherwise normal serum P4 values.

Methods Extended analyses of a retrospective cohort that included FET cycles performed between July 2019 and March 2022
after a cycle of artificial endometrial preparation using valerate-estradiol and micronized vaginal P4 (400 mg twice daily).
Whenever the serum P4 value was considered low on the morning of the planned transfer, 10 mg of DYD three times a day was
added as a supplement. Only single-embryo transfers of a blastocyst were considered. The primary endpoint was live birth rate.
Results Five-hundred thirty-five FET cycles were analyzed, of which 136 (25.4%) underwent treatment with DYD. There
were 337 pregnancies (63%), 207 live births (38.6%), and 130 miscarriages (38.5%). The P4 values could be modeled by a
gamma distribution, with a mean of 14.5 ng/ml and a standard deviation of 1.95 ng/ml. The variables female age on the day
of FET, ethnicity, and weight were associated with a variation in the serum P4 values.

There were no differences in the results between cycles with or without the indication for DYD supplementation.
Conclusions Live birth rate did not vary significantly in females with low and normal serum P4 levels on the day of FET
when DYD was used as rescue therapy.
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Introduction

Both the number of IVF/ICSI cycles and frozen embryo
transfers (FET) have increased in the last few years. In
2017, more than 270,000 cycles were reported in Europe
[1], with pregnancy rates ranging between 30.2% (autolo-
gous oocytes) and 41.1% (following oocyte donation). For
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this reason, there has been increasing attention regarding
endometrial preparation for FET.

Endometrial preparation for FET can be achieved in
either a natural (true or modified) or artificial cycle, with no
significant differences in clinical pregnancy and live birth
rates being reported thus far [2, 3]. In the case of artificial
cycles, exogenous supplementation of estradiol usually is
commenced following menses with progesterone (P4) being
added after adequate endometrial proliferation. If a preg-
nancy is achieved, this artificial supplementation will need
to be maintained until at least the 7th—9th week of gestation.
In this type of treatment, the degree of hormonal fluctua-
tion is considered small, since stable hormonal values are
reached quickly following the start of the medication [4, 5].

Although recent publications suggest that there are
favorable benefits of natural over artificial cycles, with a
decrease in hypertensive disorders of pregnancy [6, 7],
hormone-substituted cycles are often used owing to several
perceived advantages including greater ease of program-
ming and greater control of exposure to exogenous P4 [8].
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Endometrial receptivity in this case seems to be related to
the time and dose of exposure to P4 after adequate estrogen
priming [9]. Exogenous P4 can be administered orally, vagi-
nally, subcutaneously (SC), or intramuscularly (IM), without
any one method demonstrating superiority over the others
[10].

Recent publications demonstrate a negative association
between low serum P4 levels on the day of embryo transfer
and the final outcome, be it clinical pregnancy or childbirth
[11-16], making it noteworthy to stress how the absorption
and metabolism of vaginal P4 may eventually vary between
different patients [4, 11, 13]. Considering this, several rescue
attempts have been suggested, in most cases resorting to
either subcutaneous or intramuscular P4.

Dydrogesterone (DYD) is an orally administered proges-
tin [17] with a high specificity for the P4 receptor [18]. It has
a very selective progestagenic activity, with no androgenic,
glucocorticoid, or estrogenic activity [18]. Thus, it can be
used in smaller doses and with fewer side effects [19]. The
active metabolite is 20-alpha-dihydrodidrogesterone, which
has a half-life of about 17 h. In the context of fresh IVF
cycles, this drug has proved to be a good alternative when
used in cycles with fresh embryo transfer [20, 21], with a
good safety profile [22, 23].

At the Center for Infertility and Medically Assisted Pro-
creation of Almada (CIRMA), a prospective study was con-
ducted between May 2018 and June 2019, in which there
was a strong trend towards worse outcomes in the group of
patients with lower circulating P4 values [24]. Since then,
oral P4 has been added at a dose of 10 mg of DYD thrice-
daily in cycles with low P4. A preliminary analysis of 304
cycles showed favorable results regarding the rate of ongo-
ing pregnancy, suggesting an improvement in outcomes [25].
This cohort was increased and further studied to evaluate
if there are any differences in the rate of live birth deliver-
ies between patients with low P4 values supplemented with
DYD compared to cycles above the cutoff levels. Addition-
ally we soght to identify which variables may influence the
value of serum P4 on the FET day.

Materials and methods

This was an extended analysis of a retrospective cohort study
of FETSs carried out at CIRMA between 1 July 2019 and 31
March 2022. All embryos were transferred in a hormone-
substituted cycle (1 blastocyst, with a degree of expansion
equal to or greater than 2 and grade 1 or 2 in the internal
cell mass and trophoectoderm) [26]. Women included in the
study were aged between 21 and 39 years on the day of
oocyte retrieval. Patients with an endometrial layer thinner
than 7 mm prior to commencing P4, endocavitary pathol-
ogy, uncorrected Mullerian anomalies, or serum P4 values
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incompatible with a luteal phase on the day of transfer
(below 3 ng/ml, n=2) were excluded from the analysis.

Variables

The main outcome was live birth > 24 weeks, with other
pregnancy variables of interest including biochemical preg-
nancy (B-HCG > 5 IU/1 — 9 to 12 days after transfer) and
miscarriage (i.e., all the biochemical pregnancies that did not
end in a live birth were considered miscarriages). Addition-
ally, serum P4 value on the day of FET was also included as
a secondary outcome of interest in order to evaluate potential
predictors.

The explanatory variables evaluated were relevant female
characteristics (female age at the oocyte retrieval and at
FET day, body mass index (BMI), height, weight, ethnic-
ity, and smoking habits), infertility factor (endometriosis,
male factor, both female and male factor, unexplained, mul-
tiple female factors, disovulation, tubal, other), IVF/ICSI
cycle characteristics (total gonadotropins dose, number of
oocytes retrieved, number of 2PN embryos, type of ferti-
lization), and relevant FET cycle parameters (whether the
FET occurred after a freeze all strategy, endometrial thick-
ness prior to starting exogenous P4, serum P4 value on the
day of FET, number of days in culture before the blastocyst
was frozen, rank of the embryo transfer, and use of DYD as
rescue therapy).

Endometrial preparation protocol

On the 2nd or 3rd day of a spontaneous, post-progestin,
or post-pill menses, the patient started the application of
estradiol (Zumenon®, Bayer Portugal, SA, Portugal) at a
dose of 2 mg of 12/12 h vaginally. Ultrasound control was
performed 10 to 20 days later. If the endometrial thickness
was 7 mm or above and ovaries were without a dominant
follicle (> 14 mm) or corpus luteum, the patients started the
administration of vaginal P4 (Progeffik, Laboratoires Effik®,
Portugal) at a dose of 400 mg every 12 h. Embryo transfer
was performed following the 11th dose of progesterone. On
the morning of the transfer, a P4 assay was performed.
Embryos were vitrified in a Cryotop® support (Kitazato,
Japan). Thawing was performed according to the following
protocol: the Cryotop® was removed from the liquid nitro-
gen and immediately submerged in 300 pl of Thawing solu-
tion (TS) (Kitazato, Japan), previously heated to 37 °C. After
1 min, the embryo was transferred to a 60-ul drop of Diluent
solution (DS) (Kitazato, Japan) for 3 min at room tempera-
ture. Finally, it was placed in a 60-pl drop of Washing solu-
tion (WS) (Kitazato, Japan) for 5 min at room temperature,
and then washed for 1 min in another drop of 60 pl of WS
at room temperature. The embryo was transferred to 30-pl
drops of Sequential Blast® medium (ORIGIO, Denmark)
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covered with Liquid Paraffin (ORIGIO, Denmark) where
they remained for at least 2 h prior to the transfer.

Embryo transfers were routinely performed under ultra-
sound guidance. After the placement of a speculum and
removal of cervical mucus and excess P4 with a swab, the
embryo transfer catheter (Cook® or Wallace®) was intro-
duced until it passed through the middle of the endometrial
cavity, to where the embryos were transferred. The p-HCG
test was performed 9 to 12 days after the transfer. In case of
pregnancy, estradiol and P4 were maintained until at least
the 10th week of pregnancy.

From a temporal point of view, between July 2019 and
December 2020 patients with P4 <10.0 ng/ml were supple-
mented with DYD (10 mg of DYD (Duphaston®, BGP prod-
ucts, Portugal), thrice daily); however, after January 2021,
supplementation widened to levels < 12.5 ng/ml. If pregnancy
was confirmed, DYD was maintained at least until the 10th
week of pregnancy.

Hormonal assays of P4 and f-HCG were performed in a
serum sample via Electrochemiluminescence (ECLIA) using
a Modular EVO (E170) Roche Diagnostics® equipment. The
method of assay of p-HCG was based on a sandwich-type
immunological reaction and that of P4 on a competitive
immunological reaction.

Statistical analysis

Statistical analysis was performed using IBM® SPSS®
statistics v22.0 and R 4.2.2 for Windows. An initial
exploratory analysis was performed using absolute and
relative frequencies, mean values, standard deviations, and
medians of the variables studied. The continuous variables
were compared between groups by their corresponding
means using the 7-test and the categorical variables with
the Chi-square independence test. To assess the ability to
predict live birth, a multivariable analysis model was used,
using a logistic regression model, including the variables

Fig.1 Variation of P4 level
according to weight and ethnic-

ity

Progesterone value

40

that in the univariate analysis presented p <0.150, in addi-
tion to the use of DYD as rescue therapy and the P4 val-
ues, both forced into the models because that were the
focus of this study. The level of significance used was «
=5%.

Results

We included 535 FET cycles, 136 of which (25.4%) per-
formed additional treatment with DYD due to low circulat-
ing P4 values on the day of FET. There were 337 cases of
biochemical pregnancy (63%), of which 207 (38.6%) deliv-
ered a newborn and 130 miscarried (38.5%).

Factors that influenced the value of progesterone

The serum P4 varied from 4.2 to 32.3 ng/dl, with an
average of 14.93 ng/dl (SD 4.52). Several regression
models were considered for explaining serum P4, with
the following variables included: female age at transfer,
female smoking, endometrial thickness, infertility factor,
female ethnicity, female weight, and height. The models
were tested considering either a normal distribution or a
gamma distribution for the response variable. The model
that showed the best performance was the one that con-
sidered a gamma distribution for P4. Based on the values
obtained, female age on the FET day, female ethnicity, and
female weight seemed to explain the variation of P4 (Sup-
plementary Table 1). Figure 1 shows how the predicted
P4 values may vary considering weight and ethnicity. The
quality of the fit within the same response family distri-
bution was based on the deviance statistics, measuring
the discrepancy of the fit, which follows approximately a
qui-square distribution (p > 0.05), and was based on the
Akaike information criterion (AIC) for choosing between
different family distributions.

Relation between weight and Progesterone value

Ethnicity
— Caucasian

— Non Caucasian

80 80 100
Weight
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Table 1 Result of the estimation
of the multivariable model for
live birth pregnancy

95% CI

Odds ratio Lower bound Upper limit p-value
Female age at pick up 0.95 0.91 15.35 0.027
Endometrial thickness (mm) 1.19 1.08 26.98 0.001
6th-day blastocyst 0.46 0.27 2.70 0.006

Results observed according to the progesterone
value on the FET

80%
70% sas R 67% 63% 66%
3

60%
50% 45% 45% 43%
40% 8%s50, 33% 33% sen 37%
30%
20%
10%

0%

[4.2-10.6[ [10.6-13.1 [13.1-15.2[ [15.2-18.3 [18.3-32.3]

M Biochemical pregnancy rate M Delivery rate Miscarriage Rate

Fig.2 Results observed according to the P4 value on the FET

Factors that influence live birth

We evaluated which variables could be individually associ-
ated with live birth. The thickness of the endometrium, the
transfer of a blastocysts vitrified on the 5th day and - the
female at the time of oocyte pick up or FET were differ-
ent for cycles with and withou a live birth (Supplementary
tables 2 and 3). The multivariable model revealed that older
females at pick up, a thinner endometrial measure, and trans-
ferring a day 6 blastocyst were negatively associated with
live birth (Table 1). Despite these variables being statisti-
cally significant, the Chi-Square test was used to assess the
discrepancy of the deviance measure of fit, resulting in a
p <0.001, rejecting the hypothesis of a good fit. To assess
the predictive quality of the model, the Hosmer—Lemeshow

Fig.3 Conditional density
plot of P4 value (ng/ml) on the

test was employed, yielding a p-value of <0.05. Therefore,
despite the statistically significant variables included in the
model, it did not prove to be a good predictor of a live birth.

Progesterone values, dydrogesterone, and outcome

Firstly, a sensitivity analysis on the P4 values was performed.
The data were divided into 5 groups according to P4 levels
(Fig. 2) and the rate of live birth per quintile was evaluated.
There were no statistically significant differences between
the groups (Figs. 2 and 3 and Supplementary table 4).

Afterwards, two groups (with and without addition of
DYD) were compared (Tables 2 and 3). The group with
added DYD had lower average P4 values (9.4 versus
16.2 ng/ml) and females were heavier (69.0 versus 63.4 kg),
with higher BMI (25.8 vs 24.0). None of these variables
was related to outcome in the multivariable regression for
live birth and most of them are related with having low
P4. Patients with low P4 which had DYD added had no
statistical differences regarding deliveries, 40% vs 36%
(p=0.354).

Sub-group evaluation
Progesterone subgroup evaluation (4.2-12.5 ng/dI)
The group of patients to whom DYD was added was divided

according to the median value of P4 (9.6 ng/ml) (Table 4).
No statistically significant differences were identified.

Conditional Density Plot for Progesterone value on the transfer day

1.0

transfer day

Density
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Table 2 Comparison between No addition of DYD ~ Addition of DYD  p-value

patients with or without added

administration of DYD — Female age at FET (mean, SD) 34.80; 3.76 34.06; 4.45 0.060

continuous variables Endometrial thickness (mean, SD) 9.71; 1.7 9.87; 1.84 0.374
P4 transfer (mean, SD) ng/dl 16.24; 3.75 9.35; 1.95 0.000
Duration of infertility (mean, SD) 59.53; 30.07 65.07; 32.49 0.069
Female age at oocyte retrieval (mean, SD) 34.00; 3.78 33.46; 4.31 0.167
Female weight (mean, SD), kg 63.36; 12.08 68.97; 14.35 0.000
Female height (mean, SD), kg 162.72; 6.45 163.39;7.19 0.307
Female BMI (mean, SD) 23.99; 4.52 25.84;5.41 0.000
Male age (mean, SD) 36.36; 4.93 36.38; 5.79 0.969
Male weight (mean, SD), kg 82.46; 15.14 80.05; 12.24 0.095
Male height (mean, SD), kg 176.15; 6.50 174.74; 11.55 0.081
Male BMI (mean, SD) 26.53; 4.38 26.78; 8.21 0.652
Total gonadotrophin dose (mean, SD), Ul 2540.53; 816.09 2464.76; 793.78 0.347
Oocytes retrieved (mean, SD) 15.41; 8.52 15.38;7.83 0.964
2PN embryos (mean, SD) 9.53; 5.65 9.32;5.43 0.713

Progesterone subgroup evaluation (10.0-12.5 ng/dl)

From a temporal point of view, between July 2019 and
December 2020 patients with P4 < 10.0 ng/ml were sup-
plemented with DYD; however, after January 2021, sup-
plementation widened to levels < 12.5 ng/ml. Thus, the out-
come of cycles with P4 levels between 10.0 and 12.5 ng/
ml was compared according to the addition or not of DYD.
Out of the 100 cases, 53 had DYD added while 47 did not.
There were no statistically significant differences between
the groups (Table 5).

Discussion

Several studies are consistent in demonstrating that lower
P4 values are associated with lower outcomes in hormonal
replacement treatment, with up to 30% lower ongoing preg-
nancy [27, 28]. The present study uses data from a cohort of
535 FET with single-embryo transfer in hormone-substituted
cycles, conducted between June 2019 and March 2022. All
patients with levels below 10 ng/ml were supplemented with
DYD and some patients with values between 10 and 12.5 ng/
ml were also supplemented.

Progesterone variation

Firstly we sought to determine whether it is possible to accu-
rately predict which patients will have low P4 levels, avoid-
ing further analysis. According to the pharmacokinetics of
P4 administered vaginally, P4 can be monitored from the
2nd day of administration, since it reaches its stable state
6 h after its application, remaining for 24 h [4] [5]. How-
ever, these studies are usually performed in patients with

a BMI between 20 and 25 kg/m”. In our study, there was a
large variability in the P4 value measures ranging from 4.2
to 32.3 ng/ml, with a mean of 14.4 +4.6 ng/ml, following
a gamma distribution. These values are slightly higher than
those obtained in the study of Labarta or Gaggiotti-Marre
S, [27, 28] were the mean was 12.1 +7.0 ng/ml for the first
and 11.3 +5.1 ng/ml for the second. The variation observed
may be related to the patient’s own characteristics or pos-
sibly to the laboratory methods used. For this reason, when-
ever possible, we chose to evaluate the impact of the vari-
ation of P4 values in percentiles and not in absolute terms.

In our sample, it was found that a lower female weight,
caucasian ethnicity, and older age were positively related to
the circulating P4 value. Previous publications also suggest
that a higher weight correlates with a lower value of circu-
lating P4 [27]. The work of Gonzalez-Foruria [29] showed
that weight, previous cycle with low P4 value, and time
of blood collection can help explain P4 values in artificial
cycles. Variations may be related to different absorption or
elimination capacity between patients; for example, a thinner
mucosa in older women may help explain better absorption
[30]. The different distribution of fat mass associated with
weight may also be of importance [14, 21].

Comparing dydrogesterone to other rescue therapy
strategies

The idea of supplementing cycles with low P4 values has
already been published. Cédrin-Durnerin et al. [16] proposed
a cut-off level of 10 ng/ml after vaginal P4 administration,
while Brady et al. [14] included cycles using intramuscular P4
and a cut-off value of 20 ng/ml. In both cases, the dose of the
exogenous P4 used was increased instead of adding a differ-
ent route of administration, but this was insufficient to rescue
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Table 3 Comparison between patients with or without added admin-
istration of DYD — categorical variables

Table 4 Comparison of the results of patients who had DYD added,
according to their P4 value

No addition ~ Addition p-value
of DYD, n of DYD, n
(%) (%)

Transfer day

Blastocyst 5th day 334 (84%) 120 (88%) 0.215

Blastocyst 6th day 66 (17%) 16 (12%)
Deferred cycle

With previous fresh 59 (15%) 18 (13%) 0.777

transfer

From freeze all 341 (85%) 118 (87%)
Female’s ethnicity

Caucasian 348 (87%) 118 (87%) 1

Non-Caucasian 52 (13%) 18 (13%)
Ethnicity of male

Caucasian 355 (89%) 117 (86%) 0.444

Non-Caucasian 45 (11%) 19 (14%)

Cause of infertility

Endometriosis 24 (6%) 14 (10%) 0.479

Male factor 111 (28%) 34 (25%)

Both female and male 54 (14%) 18 (13%)

factor

Unexplained 102 (26%) 29 21%)

Multiple female factors 13 3%) 6 (4%)

Other 3(1%) 2 (1%)

Disovulation 38 (10%) 18 (13%)

Tubal 55 (14%) 15 (11%)

Type of fertilization

IVF 240 (60%) 94 (69%) 0.164

ICSI 146 (37%) 38 (28%)

Mixed IVF/ICSI 14 (4%) 4 (3%)

Female smoking habits

Previous 78 (20%) 26 (19%) 0.816

Never 230 (58%) 82 (60%)

Active 92 (23%) 28 (21%)
Transfer rank

First transfer 249 (62%) 84 (62%) 0.881

Second transfer 121 (30%) 40 (29%)

Third or more transfer 30 (8%) 12 9%)
Biochemical pregnancy 255 (64%) 81(60%) 0.357
Live birth 158 (40%) 49 (36%) 0.541
Miscarriage 98 (38%) 32 (40%) 0.896

pregnancy rates. Two more recent studies suggest a different
strategy, in which they added another route of administration
according to the P4 values observed prior to embryo transfer.
Labarta et al. [31] published a retrospective study showing
that when patients with P4 values below 9.2 ng/ml in their
cohort were supplemented with subcutaneous P4 at a dose of
25 mg/day (550 cases, corresponding to 29.7% of the sample),
had similar ongoing pregnancy rates to those with a higher
value (44.9 versus 45.2%, respectively). Another prospective
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Progesterone value (ng)

(4.2-9.6)  (9.6-12.5)  p-value
N 68 68
Biochemical pregnancy n (%) 40 (59%) 41 (60%) 1
Live birth n (%) 23 (34%) 26 (38%) 0.721
Miscarriage n (%) 17 (43%) 15 (37%) 0.653

Table 5 Comparison between the group with and without the use of
DYD in the range (10.12.5 ng/ml)

Without DYD  With DYD  p-value
N 47 53
Biochemical pregnancy n (%) 23 (48.9%) 30 (56.6%) 0.443
Live birth n (%) 14 (29.8%) 17 (32.1%) 0.832
Miscarriage n (%) 9 (39.1%) 12 (43.3%) 0.786

study [32], in which all patients with P4 levels below 10.6 ng/
ml (about 37.8% of the sample) 1 day before transfer were
supplemented with subcutaneous P4 25 mg/day, found a non-
statistically significant difference in ongoing pregnancy rate
between the intervention and control groups (49.6% versus
43.6%, respectively).

As for vaginal P4, the administration of DYD is also
associated with a plasma variability of its metabolite
20a-dihydrodydrogesterone. Unfortunately, the assay of
20a-dihydrodydrogesterone requires special laboratory
requirements that are not readily available, which makes it
difficult to use in clinical practice. However, taking advan-
tage of such an assay, Neuman et al. [33] resorted to luteal
supplementation only with DYD 10 mg tid and concluded
that the rate of ongoing pregnancy was significantly reduced
in the cycles of the first quartile when compared to the
remaining quartiles (8% versus 27%, respectively).

Lan N. Vuong [34] reported on a prospective non-
randomized study with two groups of patients, one did
luteal support only with micronized vaginal P4 400 mg
bi-daily (732 patients) and another in addition to P4 added
bi-daily oral DYD (632 patients). Overall, the researchers
concluded that the live birth rate was higher in the vaginal
P4+ DYD group (46.3% versus 41.3%, with p=0.06), with
lower miscarriage rates as well. In this study, there seemed
to be a greater difference for lower P4 levels who seem
to benefit more. On the other hand, there is no apparent
decrease in results for patients with high P4 values
supplemented with DYD.

In this study there were no differences in the live birth rate
suggesting that, in patients with low-serum P4, the addition
of DYD may potentially lead to clinical outcome compara-
ble to those with higher P4 values. A second evaluation that
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compared the results of 105 cycles with serum P4 between 4.2
and 12.5 ng/dl also did not reveal any statistically significant
differences between lower and higher values when DYD was
added. This conclusion is similar to that of a recently pub-
lished study [35] with a similar protocol to this one, where
patients with serum P4 values < 8.8 ng/ml received additional
oral DYD showed comparable live birth rates.

It is questionable if high levels of P4 might result in a
poorer outcome. However, this was not the case of the cohort
studied by Gonzalez-Foruria I. [36] who used vaginal micro-
nized progesterone either alone or in combination with a
daily subcutaneous injection of 25 mg of progesterone.

Regarding safety concerns related to the use of DYD in
early pregnancy, the available literature is limited. Queisser-
Luft A. [37] and Mahmoud et al. [38] reported on potential
connections between maternal DYD use during pregnancy
and congenital birth defects. However the LOTUS I trial
[39] reported comparable rates of adverse effects associated
with treatment, including congenital, familial, and genetic
effects, between the DYD and micronized vaginal P4 groups
(1.0% DYD vs. 1.2% MVP). Moreover, a recent systematic
review evaluating the evidence on the efficacy and safety
of oral DYD versus micronized vaginal P4 for luteal phase
support revealed an overall incidence of congenital, familial,
and genetic disorders that was similar between both groups
[20]. Nonetheless, a recent study was presented [40] using
an international pharmacovigilance database suggesting that
more congenital heart defects and hypospadias have been
reported to the database for DYD exposure when compared
to progesterone.

As future perspectives, it may be important to keep on
studying the impact of higher progesterone levels and the
ideal DYD dose. The design of a prospective study of this
type would require a sizeable population.

Strengths and limitations

The strengths of this study are the fact that the data were
obtained from a single center, over a continuous period of
time lasting 33 months with a large sample set. The labora-
tory assessment was also performed at the same center.

However, this is a retrospective cohort study without
the control of an untreated group and, for this reason, there
is always some heterogeneity to be expected between the
groups and sub-groups evaluated. In an attempt to account
for such, different sensitivity analyses were performed, all
showing similar outcomes.

On the other hand, the fact that there is a part of the sam-
ple that was submitted to a different protocol — patients
with P4 levels between 10.0 and 12.4 ng/ml in which some
were exposed to DYD — may also constitute a limitation ins
assessment of the use of this drug in this specific subgroup.

Conclusions

The additional use of DYD as rescue therapy, may be a good
option for patients under hormonal replacement treatment
with low P4 values.
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