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The onset of psoriasis often coincides with a patient’s
reproductive years (1). However, evidence regarding
the safety of biologics during pregnancy, and effects
of paternal exposure, remains limited. High disease
activity during pregnancy is associated with an
increased risk of adverse pregnancy outcomes (2),
creating a dilemma in clinical practice: weighing
the risks of continuing treatment to prevent disease
flares against the uncertainty regarding the potential
impact of medication exposure on perinatal health.
Yet, information on using interleukin (IL)-12/23, IL-17
and IL-23 inhibitors during pregnancy is lacking in
clinical guidelines due to limited available data (3,
4). Therefore, we aimed to determine which data on
reproductive safety of these biologics are currently
available and what additional evidence is still needed
to develop guidelines for clinical practice.

METHODS

We performed a systematic literature review (May
2026), according to PRISMA guidelines, to identify
publications assessing exposure to IL-12/23, IL-17
and IL-23 inhibitors before conception and during
pregnancy (maternal and paternal exposure) and
its effect on pregnancy and neonatal outcomes
(PROSPERO registration #CRD420251080922). We
included primary publications when pregnancy and/or
neonatal outcomes were reported per biologic class,
independent of the indication for which the IL inhibitor
was prescribed. Animal or in vitro studies, abstracts and
non-English publications were excluded (Appendix S1
and S2).

RESULTS

The search yielded 5,849 records; 144 full-text
articles were retrieved to assess eligibility, of
which 49 met the inclusion criteria. These includ-
ed 21 case reports, 11 case series, 11 cohort
studies and 6 studies using secondary data
sources, reporting a total of 5,962 pregnancies
after maternal exposure to IL-12/23, IL-17 and
IL-23 inhibitors. Most studies involved ustekinumab
(2,933 pregnancies) followed by secukinumab

(1,877 pregnancies), with fewer data available for
risankizumab (589 pregnancies), ixekizumab (296
pregnancies), guselkumab (217 pregnancies), tildrakizu-
mab (32 pregnancies), bimekizumab (11 pregnancies),
brodalumab (6 pregnancies) and mirikizumab (1
pregnancy). Three studies reported on paternal exposure
of either ustekinumab (133 pregnancies), ixekizumab
(9 pregnancies) or secukinumab (54 pregnancies)
(Appendix S3-S7).

DISCUSSION

At first glance, data on a considerable number
of pregnancies appeared to be available. However,
conducting a methodologically robust meta-analysis was
not feasible for several reasons.

First, the included publications comprised data
derived from heterogeneous sources that were collected
using different study designs and data sources and
are therefore hard to pool. A substantial number of
exposures (N=5,074) originated from studies that relied
on pharmacovigilance databases (Vigibase and Global
Safety Databases from pharmaceutical companies),
which contain spontaneous reports of adverse events.
A strength of these databases is that they capture large
real-world patient populations, enabling the detection
of safety signals (5). However, exposed pregnancies
without adverse outcomes are not reported, making it
impossible to estimate incidence or prevalence rates
or to establish whether the observed frequency of
adverse pregnancy or neonatal outcomes differs from
patients with psoriasis using no or other medication
during pregnancy. Additionally, reported cases in
these databases are often incomplete, unvalidated, and
susceptible to bias due to under- or over-reporting
of specific events (5, 6). Therefore, studies based on
pharmacovigilance databases are not considered suitable
for inclusion in a meta-analysis evaluating the safety of
drug exposure during pregnancy. In addition, 2 studies
combined data from pharmacovigilance databases with
clinical trials and postmarketing registries, without
clearly distinguishing which data originated from which
source.

Second, included publications lacked important
information on patient and clinical characteristics that
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could bias the estimated effect of exposure during
pregnancy on pregnancy and neonatal outcomes. This
included information on the timing of exposure and
confounders such as disease activity during pregnancy,
comorbidities, intoxications and comedication. For
example, for 11 of the 16 cohort studies and studies
using secondary data sources, information on exposure
timing was (partially) unknown.

In addition, among the studies identified, only
one conducted a confounder-adjusted analysis and
accounted for time-related biases (7). The included
cohort studies and studies using secondary data
sources compared outcomes following exposure to
IL-12/23, IL-17 or IL-23 inhibitors with outcomes
among patients exposed to other medication (n=10),
patients not using medication (n=2), or the general
population (n=2). In 5 studies no reference group
was included. Lastly, generally insufficient numbers
of exposed pregnancies were included to adequately
assess (rare) adverse pregnancy and neonatal outcomes.
This review predominantly included data from patients
with inflammatory bowel disease (IBD), limiting the
feasibility of conducting disease-specific analyses for
psoriasis. Similarly, subgroup analyses by biologic
class were constrained, particularly for IL-17 inhibitors.
In contrast to several other biologic classes that are
approved for multiple immune-mediated inflammatory
diseases, IL-17 inhibitors are not approved for the
treatment of IBD. Consequently, studies including
patients with IBD do not contribute data on IL-17
inhibitors, resulting in a comparatively smaller body of
evidence for this biologic class.

Despite the limitations described above, it is
important to note that the findings of the included cohort
studies and studies using secondary data sources are
reassuring about maternal exposure to IL-12/23, IL-17

and IL-23 during pregnancy. No signal for an increased
risk of adverse pregnancy or neonatal outcomes was
detected, except for one study that reported an increased
risk of infants being born small for gestational age
following ustekinumab exposure in pregnancy.

Data regarding paternal exposure to IL-12/23,
IL-17 and IL-23 inhibitors is scarce (3 studies,
281 pregnancies). Paternal use of these medications
may impact pregnancy outcomes via (epi)genetic
changes in sperm or immunological changes in
the composition of seminal plasma (8, 9). As
existing data is reassuring, although limited, current
guidelines recommend to continue biologics during
spermatogenesis/when planning a pregnancy (4).

Our systematic literature search provides valuable
insight into the current state of knowledge in
this field. However, it also shows that high-
quality epidemiological studies are scarce, despite
being essential to inform clinical decision-making
regarding the safety of these medications during
pregnancy (7, 10–12). Robust research strongly
depends on the availability of valid and detailed
longitudinal data. Collecting prospective data on a
sufficient number of pregnancies with rare exposures
(and appropriate reference groups) are inherently
challenging and require a standardized manner of
data collection and international collaboration. Several
initiatives actively collect data on medication exposure,
pregnancy outcomes and disease characteristics, like
MotherToBaby (13).

However, given the importance of detailed disease
characteristics for evaluating medication safety in
pregnancy, we additionally advocate for an expanded
role of existing psoriasis registries (e.g. BADBIR,
BIOBADADERM, BioCAPTURE, DermBio, PsoBest,
PsoReg), which are established in many countries.

Fig. 1. Schematic overview of psoriasis registry and pregnancy-related variables required for reproductive safety studies in patients
with psoriasis. This figure is based on the framework proposed by Richardson et al., in which these variables are described in greater detail (14).
BMI: Body Mass Index; ART: Assisted Reproductive Technology; NICU: Neonatal Intensive Care Unit; IUGR: Intra-Uterine Growth Restriction; PROM:
Premature Rupture of Membranes.
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Such registries often already collect data at regular
intervals on patient, disease and treatment characteristics.
In particular, disease activity represents a critical
confounding variable when studying the safety of
biologics during pregnancy, given its association with
adverse pregnancy and neonatal outcomes. To ensure the
reliability of statistical analyses, it is essential to adjust
for this factor. Since clinical information on disease
activity is often insufficient in pregnancy registries,
disease-specific registries could play an important role
in providing this information. With the addition of a
minimal standardized dataset on pregnancy and infant
health, in combination with the clinical information that
is already captured in the registry, existing psoriasis
registries could efficiently be used to study the safety of
biologics during conception and pregnancy (Fig. 1). A list
of the minimum required variables for conducting robust
studies on medication safety in the preconceptional period
and during pregnancy has been extensively described
previously (14). Alternatively, efforts could be made
to integrate data from psoriasis registries with existing
prospective pregnancy outcome registries (e.g. registries
from teratology information services or birth cohorts).

Overall, although we identified a substantial body
of evidence on IL-12/23, IL-17 and IL-23 inhibitor
safety during pregnancy, definitive conclusions were too
difficult to draw because of important methodological
limitations and heterogeneity in the existing data. It
is therefore crucial to bring together data on psoriasis
and pregnancy through standardized data collection
and international collaboration. This can facilitate
meaningful progress in generating evidence on the
safety of medications during this critical life stage for
patients with psoriasis.

ACKNOWLEDGEMENTS

Data availability statement: The systematic literature review in
this article is based on existing data which were obtained from
published literature.
IRB approval status: Not applicable.

Conflict of interest: Liana Barenbrug, Julia van Praag, Marleen
M.H.J. van Gelder, Renate G. van der Molen have no conflicts
of interest to declare. Elke M.G.J. de Jong received research
grants for the department of dermatology of the Radboud
University Medical Center Nijmegen, the Netherlands from
AbbVie, Almirall, J&J, Leo Pharma, Lilly, and UCB; acted as
consultant and/or paid speaker for and/or participated in research
sponsored by companies that manufacture drugs used for the
treatment of psoriasis including AbbVie, Almirall, Boehringer-
Ingelheim, Bristol Myers Squibb, J&J, Leo Pharma, Lilly, and
UCB. All funding is not personal but goes to the Institution
Radboud University Medical Center Nijmegen, the Netherlands.
Juul M.P.A. van den Reek carried out clinical trials for AbbVie,
Celgene, Almirall, AstraZeneca and Janssen and has received
speaking fees/attended advisory boards from AbbVie, Janssen,
Zoetis, BMS, Almirall, LEO Pharma, Novartis, UCB and Lilly
and reimbursement for attending or chairing a symposium from
Janssen, Pfizer, Celgene, AbbVie and EADV. J.M.P.A. van den

Reek is coordinator of the BioCAPTURE registry for which
the institution has received funding from AbbVie, Janssen,
Lilly, Almirall, Novartis, UCB, LEO Pharma. All funding is
not personal but goes to the independent research fund of
the department of dermatology of Radboudumc Nijmegen, the
Netherlands.

REFERENCES

1. Parisi R, Iskandar IYK, Kontopantelis E, Augustin M, Griffiths
CEM, Ashcroft DM, et al. National, regional, and worldwide
epidemiology of psoriasis: systematic analysis and modelling
study. BMJ 2020; 369: m1590. https://doi.org/10.1136/bmj.
m1590

2. Xie W, Huang H, Ji L, Zhang Z. Maternal and neonatal
outcomes in pregnant women with psoriasis and psoriatic
arthritis: a systematic review and meta-analysis.
Rheumatology2021; 60: 4018–4028. https://doi.org/10.1093/
rheumatology/keab357

3. Nast A, Smith C, Spuls PI, Avila Valle G, Bata-Csörgö Z,
Boonen H, et al. EuroGuiDerm Guideline on the systemic
treatment of Psoriasis vulgaris - Part 2: specific clinical and
comorbid situations. J Eur Acad Dermatol Venereol 2021; 35:
281–317. https://doi.org/10.1111/jdv.16926

4. EUROGUIDERM GUIDELINE FOR THE TREATMENT OF
PSORIASIS VULGARIS. SYSTEMIC TREATMENT - Wish for
child / pregnancy: How should psoriasis patients with a wish
for pregnancy in the near future or who are pregnant be
managed? 2025.

5. Ramessur R, Gelfand JM. Facing our FAERS: disproportionality
analyses, signal detection, and interpretation. J Invest
Dermatol 2025; 145: 2115–2117. https://doi.org/10.1016/j.
jid.2025.06.1579

6. Vogel U, van Stekelenborg J, Dreyfus B, Garg A, Habib M,
Hosain R, et al. Investigating overlap in signals from EVDAS,
FAERS, and VigiBase® Drug Saf 2020; 43: 351–362. https://
doi.org/10.1007/s40264-019-00899-y

7. Ukah UV, Aibibula W, Platt RW, Dayan N, Reynier P, Filion KB.
Time-related biases in perinatal pharmacoepidemiology: a
systematic review of observational studies.
Pharmacoepidemiol Drug Saf 2022; 31: 1228–1241. https://
doi.org/10.1002/pds.5504

8. Meserve J, Luo J, Zhu W, Veeravalli N, Bandoli G, Chambers
CD, et al. Paternal exposure to immunosuppressive and/or
biologic agents and birth outcomes in patients with immune-
mediated inflammatory diseases. Gastroenterology 2021;
161: 107–115. https://doi.org/10.1053/j.gastro.2021.03.020

9. Kanannejad Z, Kheshtchin N, Nabavizadeh H. The
immunomodulatory role of seminal plasma in endometrial
receptivity and embryo implantation. Am J Clin Exp Immunol
2025; 14: 167–184. https://doi.org/10.62347/FNFJ5275

10. Wood ME, Lapane KL, van Gelder MMHJ, Rai D, Nordeng HME.
Making fair comparisons in pregnancy medication safety
studies: an overview of advanced methods for confounding
control. Pharmacoepidemiol Drug Saf 2018; 27: 140–147.
https://doi.org/10.1002/pds.4336

11. Wood ME, Lupattelli A, Palmsten K, Bandoli G, Hurault-Delarue
C, Damase-Michel C, et al. Longitudinal methods for modeling
exposures in pharmacoepidemiologic studies in pregnancy.
Epidemiol Rev 2022; 43: 130–146. https://doi.org/10.1093/
epirev/mxab002

12. Andrade SE, Bérard A, Nordeng HME, Wood ME, van Gelder
MMHJ, Toh S. Administrative claims data versus augmented
pregnancy data for the study of pharmaceutical treatments in
pregnancy. Curr Epidemiol Rep 2017; 4: 106–116. https://doi.
org/10.1007/s40471-017-0104-1

13. Mother To baby. Available from: https://mothertobaby.org/
14. Richardson JL, Moore A, Bromley RL, Stellfeld M, Geissbühler

Y, Bluett-Duncan M, et al. Core data elements for pregnancy
pharmacovigilance studies using primary source data
collection methods: recommendations from the IMI
ConcePTION project. Drug Saf 2023; 46: 479–491. https://
doi.org/10.1007/s40264-023-01291-7

3/3   Short Communication

Acta Derm Venereol 2026

https://doi.org/10.1136/bmj.m1590
https://doi.org/10.1136/bmj.m1590
https://doi.org/10.1093/rheumatology/keab357
https://doi.org/10.1093/rheumatology/keab357
https://doi.org/10.1111/jdv.16926
https://doi.org/10.1016/j.jid.2025.06.1579
https://doi.org/10.1016/j.jid.2025.06.1579
https://doi.org/10.1007/s40264-019-00899-y
https://doi.org/10.1007/s40264-019-00899-y
https://doi.org/10.1002/pds.5504
https://doi.org/10.1002/pds.5504
https://doi.org/10.1053/j.gastro.2021.03.020
https://doi.org/10.62347/FNFJ5275
https://doi.org/10.1002/pds.4336
https://doi.org/10.1093/epirev/mxab002
https://doi.org/10.1093/epirev/mxab002
https://doi.org/10.1007/s40471-017-0104-1
https://doi.org/10.1007/s40471-017-0104-1
https://mothertobaby.org/
https://doi.org/10.1007/s40264-023-01291-7
https://doi.org/10.1007/s40264-023-01291-7
http://medicaljournalssweden.se/actadv

	Current Evidence on IL-17 and IL-(12)/23 Inhibitor Safety during Pregnancy in Psoriasis: A Call for Harmonized Data Collection
	METHODS
	RESULTS
	DISCUSSION


