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ABSTRACT 

STUDY QUESTION: Is exposure to dydrogesterone a risk factor for congenital anomalies when given in the first trimester for 
recurrent/threatened pregnancy loss or as luteal support in assisted reproductive technology (ART)?

SUMMARY ANSWER: Dydrogesterone, when given in the first trimester for recurrent/threatened pregnancy loss or as luteal support 
in ART, is not a relevant additional risk factor for congenital anomalies.

WHAT IS KNOWN ALREADY: Despite large clinical trials and meta-analyses that show no association between dydrogesterone and 
congenital anomalies, some recently retracted publications have postulated an association with teratogenicity. Dydrogesterone is 
also often rated as less safe than bioidentical progestins.

STUDY DESIGN, SIZE, DURATION: A systematic review was conducted according to a pre-specified protocol with searches on 
Medline, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), and Clinicaltrials.gov. The search was limited to human 
studies, with no restrictions on language, geographical region, or date. The search algorithm used a PICO (Population, Intervention, 
Comparison, Outcome)-style approach combining both simple search terms and medical subject heading terms. As congenital 
anomalies are mostly reported as secondary outcomes, the search term ‘safety’ was added.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Interventional study and observational study (OS) designs were eligible for inclu
sion. Inclusion criteria were: women >17 years old treated for threatened miscarriage, recurrent pregnancy loss, and/or ART; the use 
of dydrogesterone in the first trimester compared with placebo, no treatment or other interventions; and reporting of congenital 
anomalies in newborns or infants �12 months old (primary outcome). Two authors (A.K., M.R.N.) independently extracted the follow
ing data: general study information, study population details, intervention and comparator(s), and frequencies of congenital anoma
lies (classification, time of determination, and type). Risk of bias focused on the reporting of congenital malformations and was 
assessed using the Cochrane Risk of Bias Tool Version 2 or the ROBINS-I tool. The GRADEproGDT platform was used to generate the 
GRADE summary of findings table.

MAIN RESULTS AND THE ROLE OF CHANCE: Of the 897 records retrieved during the literature search, 47 were assessed for eligibil
ity. Nine studies were included in the final analysis: six randomized controlled trials (RCTs) and three OSs. Among the RCTs, three 
had a low risk and three a high risk of bias. Two of the OSs were considered to have a serious risk of bias and one with critical risk of 
bias and was excluded for the evidence syntheses. The eight remaining studies included a total of 5070 participants and 2680 live 
births from 16 countries. In the meta-analysis of RCTs only, the overall risk ratio (RR) was 0.92 [95% CI 0.55; 1.55] with low certainty. 
When the two OSs were included, the overall RR was 1.11 [95% CI 0.73; 1.68] with low certainty.

LIMITATIONS, REASONS FOR CAUTION: The studies included in the analysis do not report congenital anomalies as the primary out
come; reporting of congenital anomalies was often not standardized.

WIDER IMPLICATIONS OF THE FINDINGS: This systematic literature review and meta-analysis provide clear reassurance to both 
clinicians and patients that dydrogesterone is not associated with congenital anomalies above the rate that might be expected due to 
environmental and genetic factors. The results of this work represent the highest current level of evidence for the question of con
genital anomalies, which removes the existing uncertainty caused by poor quality and retracted studies.
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Introduction
Dydrogesterone was specifically developed to avoid androgenic 
effects of synthetic progestins and to provide high bioavailability 
when taken orally (Schindler, 2009; Ri�zner et al., 2011; Griesinger 
et al., 2019) and is a treatment option for women with recurrent 
pregnancy loss (RPL) or at risk of miscarriage in the first trimester. 
As with all progesterone products used for this indication, dydro
gesterone is manufactured from a plant source, the wild yam 
(Schindler et al., 2008; Schindler, 2009; Mount Sinai Health Library, 
2023). Dydrogesterone has been in clinical use for over 40 years.

Although large clinical trials and meta-analyses have not pro
vided evidence for an association between dydrogesterone taken in 
the first trimester for these indications and congenital anomalies, 
some publications have reported an association with teratogenicity, 
most of which have since been retracted due to methodological 
flaws (Retraction Watch Database, n.d.). Additionally, playing on 
the default belief that natural entities are better, dydrogesterone is 
often rated apparently less healthy and less safe than natural enti
ties (Li and Cao, 2020). One of the first examples of the bias for the 
preferential use of ‘bioidentical” hormones was published in 1998 
when Baron et al. found that obstetricians selected a natural over a 
synthetic hormone replacement therapy for a hypothetical patient, 
even when the two therapies were described as identical (Baron 
et al., 1998; Li and Cao, 2020; Ji et al., 2023).

Although the most recent ESHRE Guidance on the manage
ment of RPL provides a conditional recommendation that there is 
insufficient evidence to recommend the use of progesterone to 
improve live birth rates in women with repeated pregnancy loss 
and luteal phase insufficiency (ESHRE, 2022), there is a 

biologically plausible rationale for providing progestogenic sup

port during the luteal phase (Babalio�glu et al., 1996; Li et al., 2000; 

Carp, 2018). Nevertheless, it is common in clinical practice to 

provide luteal phase support for the prevention of miscarriage 

and in ART (Griesinger et al., 2019; Ovarian Stimulation TEGGO 

et al., 2020; Devall et al., 2021).
The aim of this study was to supplement and update our pre

viously published scoping review (Katalinic et al., 2022) by provid

ing a complete and systematic review of the available literature 

to determine whether exposure to dydrogesterone in the first tri

mester is a risk factor for congenital anomalies.

Methods
We conducted this systematic review according to a pre-specified 

protocol that was registered in the international prospective regis

try for systematic reviews (PROSPERO), published prior to data 

analysis (CRD 42022356977), and reported in accordance with the 

PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses) 2020 checklist (Page et al., 2021).

Eligibility criteria
Publications on interventional (randomized controlled trials 

[RCTs]) and observational (cohort and case–control studies) study 

designs were eligible for inclusion. Patients had to be women 

older than 17 years and treated for threatened miscarriage, RPL, 

and/or ART; possible interventions were the use of dydrogester

one in the first trimester; and comparators were placebo, no 

treatment, or interventions other than dydrogesterone. The main 

WHAT DOES THIS MEAN FOR PATIENTS? 
This study looks at all the available scientific evidence on taking dydrogesterone in the first trimester of pregnancy and the risk of 
birth deformities.

Progesterone is a hormone that prepares the uterus to accept and maintain an embryo. Women undergoing IVF are given a pro
gesterone supplement for a short time after the embryo has been transferred. Women who have had recurrent miscarriage or who 
are at risk of miscarriage may also be treated with progesterone in their first trimester. All progesterone products come from 
plant-based sources and are identical to the natural progesterone produced by the human body. Dydrogesterone originates from 
the plant but has been exposed to ultraviolet light to increase delivery of the bioactive hormone when taken by mouth.

It is important to ensure that any medicine taken during pregnancy does not harm the mother or the baby. Pregnant women 
should be aware that, unfortunately, birth deformities do occur for many reasons. This study provides the best possible, clear reas
surance that taking dydrogesterone adds no relevant additional risk for birth deformities above the rate that might be expected for 
all progestogen drugs or due to environmental and genetic factors.
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outcome was major congenital anomalies in newborns or infants 
(up to 12 months of age), as reported by the authors. If possible, 
congenital anomalies were rated using suitable coding systems 
such as the European network of population-based registries for 
the epidemiological surveillance of congenital anomalies 
(EUROCAT, 2023; https://eu-rd-platform.jrc.ec.europa.eu/euro 
cat_en). Studies not reporting any congenital anomalies in new
borns or infants were excluded.

Search strategy
Searches were conducted on Medline, Embase, and Cochrane 
Central Register of Controlled Trials (CENTRAL) from inception 
to 28 September 2022 to identify studies for inclusion and on 
Clinicaltrials.gov to identify any ongoing trials or unpublished 
studies. The search was limited to human studies, but no restric
tions on language, geographical region, or date were applied. The 
search algorithm used a PICO-style approach combining both 
simple search terms and medical subject heading terms, with the 
help of Boolean Operators OR, AND, and NOT (Supplementary 
Table S1). As congenital anomalies are mostly reported as addi
tional (secondary) outcomes rather than as a primary outcome, 
the term ‘safety’ was added as a search term. A full list of search 
terms can be found in the study protocol published on 
PROSPERO. Reference lists of relevant articles were searched for 
additional publications.

Study selection
Two reviewers (A.K., M.R.N.) independently screened all retrieved 
references for inclusion based on title and abstract. The same 
reviewers independently assessed the full texts of potentially eli
gible studies. Non-English abstracts and articles were translated 
by an automatic translation software (www.deepL.com). The 
CovidenceVR software was used throughout this whole process to 
organize and classify the articles. We resolved disagreement dur
ing the review by discussion or, if needed, with the help of a 
third reviewer.

Data collection
The following information was extracted from each eligible study: 
general study information (e.g. authors, publication year, study 
design, aim, funding, conflicts); study population details (sample 
size, demographic data, body mass index, gravida, parity, number 
of pregnancies); details of the study intervention and comparison 
(type, dose, application, duration); and outcomes of interest (fre
quencies of congenital anomalies, classification, time of determi
nation and type). Two reviewers (A.K., M.R.N.) independently 
extracted data from each eligible publication using an adapted 
standardized data collection form in the CovidenceVR software.

Risk of bias assessment
Based on the extracted data, the quality of the eligible studies 
was assessed using the Cochrane Risk of Bias Tool Version 2 
(Sterne et al., 2019) for RCTs and the ROBINS-I tool (Sterne et al., 
2016) for observational studies (OSs). Clarifications regarding 
details of the methods of included studies were sought from pub
lished protocols, statistical analysis plans, or trial reports, when 
available. Risk of bias was adjudicated as low only if all domains 
were assessed as low risk of bias. Congenital malformations were 
not the primary outcome in most studies; however, this outcome 
was the focus for the bias assessment of the studies to ensure 
that the quality estimation of the evidence was not compro
mised. Two reviewers (A.K., M.R.N.) independently assessed the 
risk of bias for each of the included studies. Disagreements were 

resolved by discussion and, if needed, by involving one of the 
co-authors.

Data synthesis
The main outcome variable was the presence of a congenital 
malformation in exposed and non-exposed live births. All identi
fied RCTs and OSs with non-critical bias studies were included. 
The risk ratio (RR) was used to measure effect. For meta-analysis, 
we used a random-effect model with Mantel–Haenszel estimator, 
because the populations and the indications for dydrogesterone 
administration must be considered heterogeneous. CIs (95% CI) 
were presented, and statistical heterogeneity was assessed using 
Tau2, I2, and Chi2 statistics. Heterogeneity was substantial if I2 

was >30%, Tau2 >0, or P-value for Chi2 statistics was <0.1. Even 
if no substantial heterogeneity was observed, we carried out two 
subgroup analyses/sensitivity analyses: (i) overall study quality: 
high versus low quality and (ii) study design: RCT versus co
hort studies.

When dealing with missing data, where possible, review 
authors extracted data on all participants randomized, with pref
erence for data from intention-to-treat analyses rather than per 
protocol data. It was initially planned to examine publication 
bias using funnel plots, but the pre-defined threshold of �10 
studies was not reached (Sterne et al., 2011). Data synthesis and 
visualization were performed using R (R version 4.1.3; library: 
meta; procedure: metabin [metaprop for prevalence]).

Grading the quality of evidence
The Grading of Recommendation Assessment, Development and 
Evaluation (GRADE) approach was used to assess the overall 
quality of evidence for the main outcome measure (The GRADE 
Working Group et al., 2013), and the GRADEproGDT platform 
(https://www.gradepro.org/) generated the GRADE summary of 
findings table.

Prevalence of congenital anomalies for 
dydrogesterone-exposed live births stratified by 
the different types of studies
In addition to the main aim of the study, a meta-analysis was 
performed on the prevalence of congenital anomalies for 
dydrogesterone-exposed live births stratified by the different 
types of studies. The prevalence of malformations was operation
alized by the number of malformations among live-born chil
dren, analogous to the identified controlled trials. For this 
analysis, we also included three studies that were initially ex
cluded from our search strategy due to failing the eligibility crite
ria (single-arm cohort studies or controlled cohort studies in 
which dydrogesterone was given in all treatment arms). The 
study characteristics and assessments for these studies are 
recorded separately (Supplementary Table S2).

Results
A total of 897 records were retrieved during the literature search, 
of which 47 were assessed for eligibility (Fig. 1). The studies that 
were subsequently excluded are listed in Supplementary File S1. 
Only nine studies fulfilled the inclusion criteria: six randomized 
trials (El-Zibdeh, 2005; El-Zibdeh and Yousef, 2009; Pandian, 
2009; Tournaye et al., 2017; Griesinger et al., 2018; Chan et al., 
2021) and three OSs (Zaqout et al., 2015; Vuong et al., 2021; Xu 
et al., 2021). The characteristics of these studies are shown in  
Tables 1 and 2.

All identified studies underwent risk of bias assessment. 
Among the six RCTs, three were considered to have a low risk of 
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bias (Pandian, 2009; Tournaye et al., 2017; Griesinger et al., 2018) 
and three to have a high risk of bias (El-Zibdeh, 2005; El-Zibdeh 
and Yousef, 2009; Chan et al., 2021); for details, see Fig. 2 and 
Supplementary Fig. S1. Two of the OSs were considered to have a 
serious risk of bias (Vuong et al., 2021; Xu et al., 2021) and one to 
have critical risk of bias, as there were serious deficits in the valida
tion of dydrogesterone intake, likely recall and selection bias 
(Zaqout et al., 2015); see Table 3. Due to the critical risk of bias, this 
study was not included in the subsequent evidence synthesis.

The eight remaining studies had a total of 5070 participants 
and 2680 live births from 16 countries (Australia, Austria, 
Belgium, China (including Hong Kong), Finland, Germany, India, 
Israel, Jordan, Malaysia, Russian Federation, Singapore, Spain, 
Thailand, Ukraine, Vietnam).

In the meta-analysis of RCTs, the overall RR was 0.92 [95% CI 
0.55; 1.55] with a low certainty (Fig. 3), with an RR of 0.94 [0.53; 
1.65] for high-quality-rated studies and an RR of 0.82 [0.21; 3.20] 
for low-quality-rated studies. When the two OSs rated as having 
non-critical bias were included in the meta-analysis, the overall 
RR was 1.11 [0.73; 1.68] (low certainty) (Fig. 4). Table 4 summa
rizes the overall findings for RCTs according to the GRADE ap
proach. The absolute risk for congenital anomalies was 38/1000 
live births without and 35/1000 live births with dydrogesterone 
exposure in the first trimester (non-significant difference). A 
pooled summary of findings table for RCTs and OSs together 
leads to a comparable result (Supplementary Table S3).

Using all identified information on live births exposed to 
dydrogesterone in the first trimester of pregnancy (dydrogester
one arm of RCTs or controlled OSs from the meta-analysis above 
and additional OSs with dydrogesterone without a control group), 
the overall prevalence of congenital anomalies associated with 
dydrogesterone in the given indications was 2.5% [95% CI 1.5%; 
4.3%] (Supplementary Fig. S2).

Discussion
This systematic review provides the most complete and robust 
analysis of the peer-reviewed published literature on the safety 
of dydrogesterone in live births when given in the first trimester 
to women with threatened or recurrent miscarriage. It supple
ments the 2021 Cochrane review of progesterone used in the first 
trimester in women suffering from RPL or at risk of miscarriage 
(Devall et al., 2021), which included only one publication on 
dydrogesterone and confirms the results of a previous scoping re
view by the same authors (Katalinic et al., 2022). When the data 
from RCTs only were assessed, the meta-analysis demonstrated 
a small but not significant benefit of dydrogesterone compared 
with the controls.

The addition of the two OSs resulted in a non-significant bene
fit of the controls over dydrogesterone. This is not surprising, as 
OSs are more prone to bias. For example, while it is probable that 
the outcome (congenital anomalies) is more likely in the 
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dydrogesterone-exposed group than in the control group (due to 
diagnostic suspicion bias), many other biases may be present. 
But it has to be mentioned that neither the RCTs only nor RCTs 
plus OSs indicated a significant effect of dydrogesterone on con
genital anomalies. The combined result leads to absolute risks 

for congenital anomalies of 35/1000 for dydrogesterone use ver
sus 38/1000 in controls and was based on 1512 live births. The 
difference is three fewer congenital anomalies per 1000 live 
births with an uncertainty from 17 fewer to 21 more. The level of 
evidence for this result is graded as low, but currently, it is 
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Pandian, 2009

Tournaye et al., 2017

Low risk

Some concerns
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Figure 2. Risk of bias for the randomized controlled trials (RCTs) using the Cochrane Risk of Bias Tool (Sterne et al., 2019). See Supplementary Fig. S1 
for the risk of bias items presented as percentages across all included RCTs.

Table 3. Summary of risk of bias in non-randomized studies of interventions (ROBINS-I) tool (Sterne et al., 2016).

Study Confounding Selection Intervention 
classification

Deviation 
from 
intervention

Missing data Measurement 
of outcome

Selection of 
reported 
results

Overall

Vuong 
et al. (2021)

Serious Low Low Low Low Serious Low Serious

Xu 
et al. (2021)

Serious Moderate Low Low Low Serious Low Serious

Zaqout 
et al. (2015)

Serious Critical Serious Moderate Moderate Serious Serious Critical

Study or Subgroup Events Total

Dydrogesterone 

Events Total

Control

Weight

Risk Ratio
MH, Random,

95% CI

5
14
5

2
2
0

213
205
165
583

71
71
84
226

809

6
10
7

2
2
0

158
188
169
515

75
45
68
188

703

19.9%
44.0%
21.4%
85.4%

7.3%
7.4%
0.0%

14.6%

100.0%

0.62 [0.19; 1.99]
1.28 [0.58; 2.82]
0.73 [0.24; 2.26]
0.94 [0.53; 1.65]

1.06 [0.15; 7.30]
0.63 [0.09; 4.34]

0.82 [0.21; 3.20]

0.92 [0.55; 1.55]

Risk Ratio
MH, Random,

95% CI

Quality = high
Tournaye et al., 2017
Griesinger et al., 2018
Chan et al., 2021
Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 1.29, df = 2 (P = 0.53); l2 = 0%

Quality = low
El-Zibdeh, 2005
El-Zibdeh & Yousef, 2009
Pandian, 2009
Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 0.13, df = 1 (P = 0.741); l2 = 0%

Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 1.46, df = 4 (P = 0.83); l2 = 0%
Test for subgroup differences: Chi2 = 0.03, df = 1 (P = 0.85)

0.1 10.5 2 10

Favours
dydrogesterone

Favours
control

Figure 3. Results of meta-analysis of randomized controlled trials, stratified by overall study quality (high versus low). MH, Mantel–Haenszel.
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the best available evidence. The sensitivity analysis including 
the two OSs leads to a comparable result (95% CI: 9 fewer to 
23 more). These results support the conclusion that the rate of 
congenital anomalies is not significantly increased (or decreased) 
in live births exposed to dydrogesterone in the first trimester of 
the pregnancy. Even if one argues that the power of the meta- 

analysis is too small to detect an effect of dydrogesterone, it can 
only be speculated whether it would be harmful or beneficial, 
but very likely the effect would be small. Therefore, when all 
eight studies were included, we could only conclude that the rate 
of congenital anomalies might not be significantly increased in 
live births exposed to dydrogesterone in the first trimester.

Study or Subgroup Events Total

Dydrogesterone 

Events Total

Control

Weight

Risk Ratio
MH, Random,

95% CI

2
2
0
5
14
5

2
10

71
71
84
213
205
165
809

339
139
478

1287

2
2
0
6
10
7

2
18

75
45
68
158
188
169
703

261
429
690

1393

4.7%
4.7%
0.0%
12.8%
28.2%
13.8%
64.2%

4.6%
31.2%
35.8%

100.0%

1.06 [0.15; 7.30]
0.63 [0.09; 4.34]

0.62 [0.19; 1.99]
1.28 [0.58; 2.82]
0.73 [0.24; 2.26]
0.92 [0.55; 1.55]

0.77 [0.11; 5.43]
1.71 [0.81; 3.63]
1.55 [0.77; 3.11]

1.11 [0.73; 1.68]

Design = RCT
El-Zibdeh, 2005
El-Zibdeh & Yoursef, 2009
Pandian, 2009
Tournaye et al., 2017
Griesingler et al., 2018
Chan et al., 2021
Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 1.46, df = 4 (P = 0.83); l2 = 0%

Design = cohort study
Vuong et al., 2021
Xu et al., 2021
Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 0.56, df = 1 (P = 0.45); l2 = 0%

Total (95% CI)
Heterogeneity: Tau2 = 0; Chi2 = 3.39, df = 6 (P = 0.76); l2 = 0%
Test for subgroup differences: Chi2 = 1.36, df = 1 (P = 0.24) 0.1 10.5 2 10

Risk Ratio
MH, Random,

95% CI

Favours
dydrogesterone

Favours
control

Figure 4. Results of meta-analysis of randomized controlled trials (RCTs) and cohort studies, stratified by the study design (RCT versus cohort 
study). MH, Mantel–Haenszel.

Table 4. Summary of overall findings for RCTs only.

‘With dydrogesterone’ compared to ‘without dydrogesterone’ in the first trimester of pregnancy for the indications of threatened miscarriage 
or ART

Patient or population: ART or threatened miscarriage
Setting: clinical
Intervention: dydrogesterone in first trimester
Comparison: no dydrogesterone in first trimester

Outcomes Anticipated absolute effects� (95% CI) Relative  
effect (95% CI)

No. of  
participant  

(studies)

Certainty of the  
evidence  
(GRADE)

Comments

Risk without  
dydrogesterone

Risk with  
dydrogesterone

Congenital anomalies  
(RCTs only)

38 per 1000 35 per 1000 
(21; 60) 
3 fewer 

(17 fewer to  
21 more) 

RR 0.92 
(0.55; 1.55) 

1512 
(6 studies) 

⨁⨁��
Lowa,b 

Rate of congenital anoma
lies is not significantly 
increased in live births 
exposed to dydrogester
one in the 
first trimester

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that 
it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
�

The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 
95% CI).

a Downgraded −1 due to serious limitations in study design (randomization process).
b Downgraded −1 due to serious imprecision (wide 95% CIs, low number of events).

RR, risk ratio.
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When assessing the impact of dydrogesterone on congenital 
anomalies, we should put the findings in the context of real- 
world measures of congenital anomalies. The pooled prevalence 
of congenital anomalies in our study is 2.5% [95% CI 1.5%; 4.3%] 
for dydrogesterone-exposed live births. This is within the range 
published by the EUROCAT Network for congenital anomalies in 
Europe of 2.15% for ‘all anomalies’ in still and live births in 2021 
(data for live births only are not presented; excluding still births 
might lead to an insignificant lower rate) (Moorthie et al., 2018). 
But, nevertheless, the data imply that there are no clinically rele
vant differences and support our conclusion that exposure to 
dydrogesterone in the first trimester does not lead to an in
creased number of congenital anomalies.

The strength of this analysis is in the selection of studies; 
however, the number of RCTs and OSs without critical levels of 
bias was small and this, therefore, limits the strength of evi
dence. Furthermore, congenital anomalies are rarely a primary 
outcome and mostly not documented in a standardized way.

Dydrogesterone is one of only two available oral treatment 
options for the treatment of women at risk of miscarriage or RPL 
in the first trimester and those undergoing ART. In such a highly 
motivated population, patient preferences for the route of pro
gestogen administration are likely to be a secondary consider
ation (Shoham et al., 2021), but it is still important that patients 
should be offered a safe choice. For some patients, the require
ments for vaginal administration (such as how and when to ap
ply) and potential side effects (such as vaginal irritation, 
discharge, bleeding, and interference with coitus) may impact 
their effective use (Licciardi et al., 1999; Czajkowski et al., 2007; 
Barbosa et al., 2016; Shoham et al., 2021; Parveen et al., 2021; 
Almohammadi et al., 2022).

Given the increasing utilization of ART worldwide, it is critical 
that clinicians and patients have access to robust and unbiased 
information about the congenital safety profile of treatment 
options. In our experience, unfounded concerns about the con
genital safety of dydrogesterone continue to circulate. From time 
to time, published articles may be retracted due to genuine mis
takes. However, a retracted article is formally no longer part of 
the body of science and must not influence clinical decision- 
making (van der Vet and Nijveen, 2016).

Even though this systematic review, based on RCTs, gave no 
hint for an increased risk for congenital anomalies, further evi
dence should be generated to enhance the body of evidence. 
Pharmacovigilance data could be used as a ‘sign giver’, but the 
evidence level of such data is limited due to different reasons 
(such as incomplete reporting, missing risk factor adjustment, 
etc.). More high-quality evidence is needed. However, as random
ized controlled reproductive medicine studies rarely focus on fe
tal safety as a primary endpoint, there is no evidence at the 
highest level available for this topic, and there probably never 
will be. We suggest that more new randomized controlled studies 
in the field of threatened miscarriage or ART involving dydroges
terone in the first trimester of pregnancy should include stan
dardized assessment of congenital anomalies as a secondary 
outcome. Further, it should be discussed whether information on 
luteal supplementation could be added to national and system
atic registries for congenital anomalies to be able to estimate the 
effects of these therapies and, if necessary, their extent on a pop
ulation basis.

We believe that our systematic review and meta-analysis pro
vide the best possible reassurance to both clinicians and patients 
alike that dydrogesterone adds no relevant additional risk for 

congenital anomalies above the rate that might be expected for 
all progestogens or environmental and genetic factors.
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