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Abstract

The AustralasiansPsoriasis Collaboration (APC) has reviewed the evidence for managing

moderate'to-severe psoriasis in those planning a family, who are pregnant or are breast-feeding.

The severity of the psoriasis, associategnorbidities, and specific anti-psoriasis treatments,
along with othemexposures, can have a deleterious effect on pregnancy outcomes. Psoriasis
itself increases the risk of preterm and low birth weight babies, along with spontaneous and

induced abaortions; but no specific birth defects have been otherwise demonstrated.

The baselinerisk-for a live born baby to have a major birth defect is 3%, and significant neuro-
developmentalproblem is 5%. In Australia, pregnant women with psoriasis are more likely to
be overweight/obese, depressed, smoke in their first trimester, and are also less likely to take
prenatal vitamins/supplements. Preconception counselling to improve maternal, pregnancy and

baby health is‘therefore strongly encouraged.

The topical and systemic therapies commonly used in psoriasis are each discussed separately,
with regards to pregnancy exposure, breast-feeding and effects on male fertility/mutagenicity.
The systemic therapies included are acitretin, adalimumab, apremilast, certolizumab,

This article is protected by copyright. All rights reserved



ciclosporin, etanercept, infliximab, ixekizumab, methotrexate, nbUVB, prednisone, PUVA,
secukinumab and ustekinumab. The topical therapies include anthralin/dithranol, calcipotriol,
coal tar, corticosteroids (weak, potent and super-potent), moisturisers, salicylic acid,

tacrolimus, and tazarotene.

As a generalrecommendation, effective drugs that have been widely used for years are
preferable to:newer. alternatives with less fetal safety data. It is equally important to evaluate
the risks of nottreating, as severe untreated disease may negatively impact both mother and the

fetus.
I ntroduction

There is a lack of practical guidance available to assist in the management of the important
clinical scenario when a patient with psoriasis plans to have acrthdd50% of pregnancies

are unplanned, is pregndift.

Much remains unknown about the inheritance and subsequent development of psoriasis. The
risks of offspring developing psoriasis are 50% if both parents have psoriasis, 16% if one
parent has psoriasis argBPso if neither parent but one sibling has psoriasis. Forty percent of
those with psoriasis have a first degree relative with psofi@isicordance of psoriasis in
monozygotic-is-70%, falling to 30% in dizygotic twihEor reasons yet to be determined,

affected men havahigher risk of transmitting psoriasis to their childrén.

The limited evidence available suggests that psoriasis usually improves significantly during
pregnancy* ©.55% improve (range 33-60%), 25% report no change, and 25% worsen.
Conversely afterehildbirth, psoriasis is likely to flare over the subsequent #B8&%

worsen (range40-88%), 25% demonstrate no change, and 10% improve. For patients with

psoriatic arthritis, 80% improve or remit during pregnancy, whilst 70% flare post partum.

Psoriasis isotkhown to have a significant impact on fertility, either male or féHiste.
However, one"US study did observe significantly fewer than expected births to mothers with
psoriasis. Onepessible explanation is avoidance of intimacy conséggenital psoriasis
causing pain, discomfort and embarrassment (in up to a third of patients). Significant scrotal

disease may also lead to increased testicular temperature and reduced fertility.
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The data on pregnancy outcomes is conflictiHg> Some studies have suggested a possible
increase in preterm and low birth weight babies along with spontaneous and induced
abortions-**° Similar inflammatory / autoimmune diseases such as rheumatoid arthritis and
inflammatory bowel disease have also been associated with low birth weight, preterm birth and
spontaneous and‘induced abortions. This has been postulated to be due to immune dysfunction,
pro-inflammatory eytokines and effects on endothelial cells resulting in systemic and placental
vasculopathy***H6éWever, other studies in psoriasis, show no significantly increased risks of
birth defectsior other adverse pregnancy outcdhgs.Genomic imprinting from fathers with
psoriasis has.been suggested to be responsible for children from fathers with psoriasis being
considerably,(2709) heavier than from mothers with psofiasis.

As with increasing maternal age, the comorbidities of psoriasis are more commonly seen in
those with greater disease severity and disease duration. These comorbidities include metabolic
syndrome (diabetes, obesity, cardiovascular disease, hypertension), osteoporosis,
depression/anxiety, alcohol and smoking. These need to be factored in when assessing maternal
and fetal risks? In Australia, pregnant women with psoriasis are more likely to be
overweight/obese, depressed, smoke in their first trimester, and are also less likely to take
prenatal vitamins.or supplements, than non-psori&tics.

The baseline risk faalive born baby to have a major birth defect is 3%, while the risk of a
significant neuro-developmental problem, which may not become apparent until later in life, is
5% of all live births. In half of these the cause is unknown, 25% are multifactoriéy 10+
chromosomal;=8% single gene disorders, 3% maternal iliness including infection, and only 2-

3% attributable to medications and/or chemié&ls.

Teratogens are environmental agents introduced during pregnancy that induce or increase the
incidence of a,congenital (structural) malformation. A dose-response is usually observed with a
no-effect levelforevery agent. Inter-individual differences in susceptibility do occur, due to
variation in bethepharmacokinetics and pharmacogenomics of the teratogen. Timing of
exposure _can'be critical, with risks determined by the stage of fetal development and exposure

(see Table 1)."Of.concern is when teratogenicity occurs at therapeutic doses of medications.

Behavioural teratogens are environmental agents that interfere with maturation and

development of the embryo or fetus resulting in functional impairments such as deafness,
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visual loss or neurodevelopmental problems. Examples of behavioural teratogens include

alcohol and rubella. Agents such as acitretin are both teratogens and behavioural teratogens.

Australian categorisation system for prescribing medicinesin pregnancy

The AustraliarDrug Evaluation Committee’s (ADEC) categorisation system for prescribing
medicines in pregnancy provides guidance in regard to the risk of drugs used in pregnancy
(also used in,New. Zealand). It is a readily available reference
(https://wwwitga.gov.au/prescribing-medicines-pregnancy-datgldaseever other sources of

information for pregnancy (and lactation) can provide more valuable information for non-
category A classified medications. ADEC has limitations that can be misinterpreted, such as
interpreting the categories as representing gradation of risk (e.g. Category B3 may not
necessarily be,safer than Category C). In addition, ADEC does not provide guidance in regard
to risks during.the different stages of pregnancy (Table 1). Categories are often assigned on the
basis of animal'studies and maybe slow to change despite new evidence. ADEC does not
comment on-drugrsafety during breast-feeding. Evidence-based obstetric drug information and

counselling services such as MotherSafeny. mothersafe.org.gwand others

(www.motherisk:orgwww.mothertobaby.orgvww.toxnet.nlm.nih.goyare also available.

Psoriasis & pre-pregnancy counselling

Women with chronic medical conditions, including psoriasis, who potentially require long-
term medical therapy, should consider pre-pregnancy counselling. Pre-pregnancy counselling
also allows the opportunity to discuss other important aspects of risk, including maternal age,
family history, general health and lifestyle, including diet, weight, smoking, alcohol and illicit

drugs. Pre-pregnancy counselling should include:

e Risks of underlying psoriasis, and under-treatment, to mother and baby

e Risk of specific psoriasis therapy to fetus, in relation to background risk of defects
e Alternate medication or non-pharmacological options for psoriasis

e Lowestieffective dose

e Consider.timed drug discontinuation during greatest at-risk period

e Contraception- early swapping of oral contraception to barrier methods

e Deferring pregnancy until optimal disease control

e Immunisation pre-pregnancy
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¢ Influenza vaccine should usually be offered to all women in the influenza season.

e Pertussis booster is now given to all women at 26-28 weeks of pregnancy but can also
be offered to prospective child-minders such as grandparents, etc.

e Check for immunity to rubella and varicella prior to initiating immunomodulatory
therapy.

¢ MMR (measles, mumps, rubella) and varicella vaccine are both live vaccines and

should therefore be avoided in people on established immunosuppressive therapy.
Paternal consider ations (fertility and mutagenicity)

Information to date is generally reassuring regarding mutagenic risks for men from systemic
(and topical) psoriasis treatments. This includes methotrexate at immunomodulatory doses,

ciclosporin, aecitretin and biologic therapies (Table 2 and 3).
Specific psoriasistr eatments and pregnancy (Table 2 and 3)

This section is divided into systemic therapies and topical anti-psoriasis treatments. Each drug
is discussed separately, with comments regards pregnancy exposure, unplanned exposure,
breast-feedingrand effects on male fertility/mutagenicity. Where evidence is limited, we
provide expert opinion. Most of the available evidence comes from the use of these
medicationsforether inflammatory disorders, in particular rheumatoid arthritis and

inflammatory bowel disease.

As a generalrecommendation, effective drugs that have been widely used for a long time are
preferable to'newer alternatives with less fetal safety data. This is particularly true for possible
behavioural‘teratogens. It is, however, equally important to evaluate the risks of not treating the
patient’s psoriasis, as severe untreated disease may negatively impact both mother and the

fetus.

The greatest teratogen risk fSttimester exposure, often when the patient is unaware of being
pregnantCompliance with pregnancy prevention for teratogenic medication is unfortunately
often poor. A French study reporting on a cohort of 8672 women aged 15-49 prescribed
acitretin, documented 470 pregnancies (27/1000 person years). Pregnancy testing rate prior to
therapy was only 4% for general practitioners, 12% for hospital dermatologists and 16% for

private dermatologists.
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When considering stopping a drug, the half-life (t*2) should determine the timing. The
recommended washout period is at least five half-lives, i.e. if the t¥2 is 10 days, then stop the

drug 50 days prior to conception. Exceptions are acitretin and methotrexate.

To minimize:the delayn conceptiorin patients who are established on oral contraception,
consider swapping the oral contraception to a barrier method, to allow re-establishment of
regular menstrual cycle. Once their menses have normalized, stop/change their disease

modifying therapy for the appropriate washout period before attempting conception.
Acitretin (ADEC category X)

Acitretin is a”@%generation retinoid. It is a metabolite of etretinate witttaf 2 days. It binds
to nuclear receptors that regulate gene transcription, inducing keratinocyte differentiation and

reducing epidermal hyperplasia, leading to the slowing of cell reproduction.

Fetal exposure to acitretin can result in the classic retinoid syndrome, consisting of well-
characterized craniofacial, cardiac, thymic and CNS malformations (and neurodevelopmental
problems)®*° There have been 318 prospectively reported cases

(http://www.drugs.com/pro/acitretin-capsules.htmbolving pregnancies and the use of

etretinate, acitretin, or both. In 238 of these cases, the conception occurred after etretinate (103
cases), acitretin«(126), or both (9). Fetal outcavagunknown in approximately one-half of

these cases (62 were terminated, 14 spontaneous aboittiohE$. pregnancies with known
outcome, 15 were abnormal (including cases of absent hand/wrist, clubfoot, GI malformation,
hypocalcemia, hypotonia, limb malformation, neonatal apnea/anemia, neonatal ichthyosis,
placental disorder/death, undescended testicle, and 5 cases of premature birth).

Despite its'shortty, acitretin has been detected two months after the last dose. In the presence
of alcohol, acitretin can be retro-converted to etretinate (t%2 - 120 days). The recommendation
is therefore to discontinue acitretin two years before conceftfdmn individuals whacan

follow strict alcohol abstinence during therapy, and for at least 2-months after cessation,

shorter washout period may be acceptable, but it is best to seek expert4dvice.

Unintended exposurdlthough 103 of 118 live births exposed to acitretin/etretinate were born

healthy, the risk is considered very high.

Breast-feedingLimited information indicates that maternal doses of acitretin of 0.65 mg/kg
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daily, produce low levels in milk (approximately 1%). Because there is no published
experience with acitretin during breastfeeding, opinions vary on the advisability of
breastfeeding during acitretin theraf8¥xpert opinion is that low levels of acitretin are

unlikely to be toxic to the neonate.

Male fertility/mutagenicity Small amounts of acitretin are found in the semen of males, but

there is no evidence. of teratogenicity at conception,eamdtin at risk periods 4-6 weeks

later. Expert opinion is that on-going exposure via semen during pregnancy is of low risk;
however, barriermethod of contraception post conception may be considered. Acitretin has no
effect on male fertility or mutagenicity.

Apremilast (ADEC category B3)

Apremilast is a small molecule analog of thalidomide, and acsiasmunomodulatory drug.
It is a selective inhibitor of phosphodiesterase 4 (PDE4) and down-regulates expression of a

number of pronflammatory factors including TNFa, interleukin 17, and interleukir23.%°

Although apremilast is classified as ADEC B3s currently contraindicated in pregnancy.
Experimental.animal studies do not suggest an increase in malformations with apremilast, but
have shown doseyrelated fetal loss and reduced birth weight. There is no human pregnancy
outcome data;-but a pregnancy registry has been established. Given its narrow toxic/therapeutic
ratio and very limited human data, it should be stopped at least two days before conception (t%2
- 9 hours).

Unintended'exposurd&here is no human pregnancy outcome data, but a pregnancy registry

has been established.

Breast-feedingNoe'human data currently available. Apremilast was detected in the milk of
lactating mice"at'levels approximately 1.5-times that of simultaneously collected blood plasma
samples. Giventthe limited information currently available, apremilast is currently best avoided

during lactation.

Male fertility/mutagenicity No human data currently available. Apremilast was negative in the
in vitro bacterial mutagenicity test (Ames assay), the in vitro chromosomal aberration assay,

and the in vivo mouse micronucleus asSay.
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Ciclosporin (ADEC category C)

Ciclosporin is an immunosuppressive drug that blocks the transcription of cytokine genes in
activated T cells. It inhibits calcineurin, which regulates nuclear translocation and subsequent

activation ofitranseription factors. The t% is 8 hours.

Ciclosporin has been associated with an increased risk of low birth weight and prematurity in
pregnant,organ.transplant recipiéhtsut there does not appear to be an increased risk of
congenital ahomalies. It may therefore be a reasonable option in pregnant women with
psoriasis. Close monitoring of blood pressure and renal function, and monitoring for urinary
tract infectionstis recommended. Nephrotoxicity has been identified in the offspring of
experimental animals exposed prenatally to ciclosporin, but not in the small numbers of human
children studied..A small amount (10-15%) of the maternal dose of ciclosporin crosses the
placentef®*°

Unintended exposurseek appropriate specialist advice but the current data of exposure to

ciclosporin during'pregnancy is relatively reassuring (see above).

Breast-feedingCiclosporin is excreted in breast milk though most infants studied have not had
detectable ciclosporin levels. If concerned, ciclosporin levels can be measured in the¥ieonate.

Male fertility/mutagenicity there is no evidence that ciclosporin affects male fertility or has a

mutagenic effect.
Methotrexate (ADEC category D)

Low-dose methotrexate (<0.4 mg/kg/week) is an immunomodufaidethotrexate‘s

mechanism of action is anti-inflammatory, inhibiting 5-aminoimidazole-4-carboxamide
ribonucleotide transformylase (AICAR), rather than as a tetrahydofolate reductase iffibitor.
The t¥2 is 3-10 hours.

Methotrexate is teratogenic, or lethal (abortifacient), to embryos of all animal species tested.
Fetal risks are dependent on maternal dose and timing of exposure. Review of human
methotrexate-exposed pregnancies, suggest that the maternal dose necessary to induce defects
is >10mg per week, and the postulated critical period is between 6-8 weeks post conception.
Exposure outside the proposed critical period (6-8 weeks post conception) appears not to raise
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baseline risk significantly. Rate of miscarriage is increased in methotrexate-exposed women
and the longer the period of exposure post conception, the higher the risk for miséafrage.
outcome of first trimester exposures to low dose methotrexate (7.5mg/week) in eight patients
with rheumatic disease were all favourable (no malformations or apparent intellectual
defects)®® Armorerrecent study of 28 cases of first trimester exposure to low dose methotrexate
(<15mg/wk,/mean 10.5mg/wk) observed 4 spontaneous abortions, 5 therapeutic abortions and
19 live births With 6fily one child (exposed until week 8.5) with minor anomiliescontrast

a single case report of an infant with multiple congenital anomalies bamather with

juvenile rheumatoid arthritis on weekly low-dose methotrexate during the first trimester had
abnormalities found consistent with aminopterin syndrdhiéigher
(chemotherapy/abortifacierdoses of methotrexate (>0.4 kg/kg/week) have been associated
with prenatal'growth deformities (aminopterin syndrome), including growth retardation, large
fontanelles, cranigsynostosis, ocular hypertelorism, micrognathia, limb abnormalities and

developmental delas}.

Although the t¥2 of methotrexate is 3-10 hours, and is undetectable in serum within 24 hours, it
Is common to stop 12 weeks before conception as methotrexate may be stored in both kidneys
(weeks) and.liver (months). The weekly folate supplementation should be increased b daily.

It may be possible to re-introduce low-dose methotrexate (e.g. 7.5-10 mg/week) in the later
stages ofithe™trimester, but little safety data exidtS® Concern has been expressed over
possible effects on neurodevelopment, although this has not been reported with high dose
chemotherapy.dosés.

Unintended'exposur&eek specialist advice to discuss whether or not to continue the

pregnancy.

Breast-feedingat.chemotherapy doses, breast-feeding should be avoided during, and for one
week after, the“last dose. With immunomodulatory doses (<0.4 mg/kg/week), levels found in
breast milk are=véry low (breast milk to plasma ratio = 0.08:Dpinionis divided over the

significancesof this, but it is likely to be of low neonatal risk; a precautionary approach would

be to monitor the,infant's complete blood coaidne and three months of age.

Male fertility/mutagenicity Methotrexate may have slight negative effects on sperm ¢oent
fertility), but not on mutagenicity/teratogenicf§** A study of 113 pregnancies with paternal

low-dose methotrexate treatment was reassuring and did not support the need for a 3-month
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washout period (i.e. there is no evidence that paternal methotrexate needs to be desl:ontinu
43

Prednisone/Prednisolone (ADEC category A)

Prednisone/prednisolone is a synthetic glucocorticoid, with minimal mineralocorticoid activity.
It binds to glucocarticoid receptors inducing gene expression and/or inhibition, leading to the
synthesis,of anti-inflammatory proteins. Systemic steroids are not commonly used in the
treatment of psoriasis, but may be of value in specific situations. The t%z is 60 minutes.

There is a long_ history of systemic corticosteroid use for the management of many
inflammatory medical disorders during pregnancy. Systemic glucocorticoids have been
associated with low birth weight, intrauterine growth restriction, and other fetal abnormalities.
Cleft lip with or without cleft palate has been reported following first trimestet‘if5e.

Recently concerns have been expressed regarlitringester/neonatal use of systemic
corticosteroids and neurodevelopmental delay, but data is limited. Despite this, systemic
steroids are still.riecommended for the treatment of pustular psoriasis of pregnancy, which most
commonly oecurs in the later stages of pregndhés cortisone and prednisone are more

readily inactivated by the placenta then dexamethasone and betamethasone, these may be

preferred for thestreatment of pustular psoriasis of pregnancy.

Women taking longer term, higher dose, corticosteroids should be counseled over the risks of
osteoporosis;:eonsider a baseline bone density assessment prior to a planned pregnancy. Use of
corticosteroids during pregnancy is associated with increased risks of hypertension and

diabetes, both"ef'which occur more frequently in pregnancy.

Unintendedexposur@&lo specific action needed.

Breast-feedinglLow levels of systemic steroids are found in milk, but the clinical effects are
thought to besminimal. Peak milk levels of prednisone were 102 mcg/L after a 20 nfj dose.
As peak milk'steroid levels occur 2 hours after a dose, when practicable, wait 4 hours after
ingestion of systemic steroids before breast-feetfingLarge doses of corticosteroids in the

3 trimester may reduce milk production.

Male fertility/mutagenicity No concerns; systemic steroids may improve fertility in men with

anti-sperm antibodies. No evidence of mutagenicity/teratogenicity.
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Biologicals (adalimumab, certolizumab, etaner cept, ixekizumab, infliximab,
secukinumab, ustekinumab)

There is growing data with regard to the safety of biologic therapy in human pregnancy, but it
remains limited??°3 There are three main considerations in using biologics during pregnancy:

e Teratogenicity and malformations (early pregnancy)
¢ Fetalkand-neonate immunosuppression and immune development (last trimester to 6-
months.of.age)

e Increased maternal immunosuppression (particularly later pregnancy)

Most, but net all, monoclonal antibodies behave like maternal antibodies; the Fc moiety is
involved in actively transporting antibodies across the placenta beginning ilf thie@ster

and rapidly increases during th® Bimester. This can result in therapeutic levels of
monoclonal antibedies in the fetus, particularly during later stages of pregnancy. These may

then persist for.several months in the newborn.

The monoclenal biologics do not all cross the placenta equally. IgG1 (adalimumab, infliximab,
secukinumabjustekinumab) and 1gG4 (ixekizumab) monoclonal antiterdikkely to cross

the placenta to a'similar extent, with preferential transport of IgG1 over’fg&Hfliximab

and adalimumabrlevels were higher in infants at birth than in the maternal circulation (median
160% and 153% of maternal levels), and were detectable for up to 6-months after birth.
Certolizumab;"a"pegolated monoclonal antibodies lacking an Fc moiety, crosses the placenta by
passive transfer, with median levefs3®% of mothers’ blood levels.”® Etanercept, a receptor-
antibody fusion protein, which includes the Fc domain of human IgG1, is pegsenth

lower levels.in neonatal cord blood (2.5-3.3% of maternal levels), and rapidly declines in the

weeks after;birth, even with breast-feedifitf

Caution needs to be taken with live vaccines (MMR, polio and rotavirus), folloWing 3
trimester fetal exposure to anti-TNFdiologics,. An otherwise healthy 4% month old baby
died from disseminated Bacillus Calmetter-Guerin (BCG) following BCG vaccination at 3
months of age. The mother had received infliximab for Crohn’s disease throughout

pregnancy’ The current recommendation is to delay live vaccines until 6-12 months of age.
Alternatively, some experts recommend stopping the biologics aftefthinster to reduce

this risk. Data for anti IL-12/23 is not yet available, so the precautionary approach would be to
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follow similar restrictions.

Inactivated vaccines should be given at standard schedules as per the Australian Immunisation
Handbook®

(http://lwww . immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-

homd or New#Zealand Immunisation Handb8bkhttp://immunisation.book.health.govt.hz/

Note that themmune response may be suboptimal and “additional doses” may be required.

Pregnancy is,a state of relative immunosuppression and therefore there is a theoretical risk of
serious and@pp0ttunistic maternal infections, particularly in thiester. Of special

concern is thesincreased risk of intracellular infections, such as Listeria moncyt&ffénes.
Guidance on safe food consumption during pregnancy should be reinforced

(https://www.mpi.govt.nz/document-vault/367%

Adalimumab_(ADEC category C)

Adalimumab is a fully human monoclonal antibody (Iy@®at binds TNFe, thereby reducing
inflammation. Thdz of adalimumab i44 days; should washout be desired, adalimumab

would need,to be,stopped 70 days (10 weeks) prior to conception.

Animal studies have revealed no teratogenic, embryotoxic or fetotoxic effects. In rheumatoid
arthritis there were no significant differences for any adverse pregnancy outcomes in 60

exposed prégnancies, compared to 71 disease control patients and 148 health§’women.

Unintended exposur&lo action needed, as currently there is no data to suggest teratogenicity,

embryotoxidty.or fetotoxicity.

Breast-feedingAdalimumab is a large protein molecule (molecular weight ~148,000 kDa), so
the amount in_milk is very low; in addition adalimumab is likely to be destroyed in the infant's
gastrointestinal tract. Preliminary, but limited data, is reassuring. General recommendations

however, recommend caution in premature and infants < 1month of age.

Male fertility/mutagenicity Studies of anti-TNFe: have generally found improvement in sperm

motility and vitality. There is no increased risk for congenital abnormalities associated with

paternal use of anti-TNF therapy.
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Certolizumab (ADEC category C)

Certolizumab is a recombinant, humanized antibody Fab’ fragment, with specificity for human
TNF-o. It lacks an Fc moiety. It selectively neutralizes membrane-associated and soluble

human TNFe. Theit¥2 is 14 days; washout would be 70 days (10 weeks) before conception.

Animal studies have failed to reveal fetal harm from certolizumab. Data from 253 exposed
human pregnancies has not raised concerns of adverse pregnancy outcomes: 75.5%
pregnancies resulted in live births, 14.6% had spontaneous miscarriages, and 9.9% elected to
terminate their pregnancy. In the live birth group, 3 infants had congenital malformations: 1
vesicouretericreflux, 1 congenital morbus Hirschsprung and club feet, and 1 high aortic arch
with aberrant I&ft subclavian veif As there is less placental transfer of certolizumab, it is
considered low.risk and compatible with use during conceptionaddL?® trimesters?

There is an earlysignal of increased maternal infecfibAs.with all biologics, there needs to

be awareness'of'possible neonatal immunosuppression when useddirimester and delay

use of live vaeeinations until 6 months of age. Note: certolizumab is not currently funded for

psoriasis in @ither Australia/New Zealand.

Breast-feedingPreliminary data indicate that certolizumab is not excreted into breast milk,
which would be-expected because of its high molecular weight. Absorption is unlikely because
of destruction in the infant's gastrointestinal tPdh a study of 102 breast feeding women on
anti-TNF agent there were no reported complications in the infant, their growth or
developmenf® Although the manufacturer recommends that breast-feeding be discontinued
during therapy, expert opinion considérsafe during breast-feeding. General

recommendations however, recommend caution in premature and infants < 1month of age.

Unintended.exposur@o action is necessary as certolizumab is considered low risk during

conception, ¥ and 2° trimesters

Male fertility/mutagenicity no treatment effects of certolizumab were seen on semen quality in

20 healthy’male subject.
Etanercept (ADEC category D)

Etanercept is a dimeric fusion protein consisting of the extracellular ligand-binding portion of
the human TNF receptor linked to the Fc portion of human IgG1. It binds specifically to
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soluble and cell surface tumour TNF, blocking its interaction with cell surface TNF receptors.
The t¥2 is 3 days; washout would be 15 days before conception.

In a report of 138 pregnancies exposed to etanercept there were 6 spontaneous miscarriages
and 2 termimations (unspecified heart defect and Turner syndrome), 130 live births (11 had
minor birth defeets with no specific pattern of malformatiéhigased on the limited available

data, etanercept.does not appear to increase the risk for major congenital malformations above

the baselinerisk'in the general population, despite the ADEC categorisation (D).

Unintended@xposur@o action is necessary as etanercept is considered low risk during

conception, Tand 29 trimesters.

BreastfeedingEtanercept is minimally excreted into breast milk and poorly absorbed by the
infant, which would be expected because of its high molecular weight of approximately
150,000 kD&>"

Male fertility/mutagenicity Studies of anti-TNFe: have generally found improvement in sperm

motility andvitality in the groups treated with anti-TNF therapy. There is no evidence of

increased.risk.for.congenital abnormalities associated with paternal use of anti-TNF therapy.
Infliximab (ADEC category C)

Infliximab is.achimeric IgG 1k monoclonal antibody to human TNF-a. It binds specifically to
soluble and transmembrane forms of human BINFhe t%2 isLO days, so if it was desired to
cease infliximab, do so 50 days (7 weeks) prior to conception.

Based on over 200 exposed pregnancies, infliximab does not appear to increase the risk of
major congenital malformations above the baseline risk in the general population and is
considered to.be low risk and compatible with use during conception and pregnancy in at least

the £'and 2° trimester$?

Unintended exposur@o action is necessary as infliximab is considered low risk during

conception, T and*? trimesters.
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Breast-feedinginfliximab is usually not detectable in breast milk. In one study, minute
concentrations were found, but not high enough to be of concern for systemic

immunosuppressioff.

Male fertility/mutagenicity Studies of anti-TNFe: have generally found improvement in sperm

motility and yitality in the groups treated with anti-TNF therapy. There is no evidence of
increased risk,for miscarriages or congenital abnormalities associated with paternal use of anti-
TNF therapy”

I xekizumab (ADEC category- not categorised yet)

Ixekizumab is a humanized monoclonal antibody (IgG4) that binds to interleukin (IL)H17A.
17 is important for 1) host defense against extracellular bacteria and fungi, 2) neutrophil
homeostasis, and 3) chronic pathogenic inflammation. The t% is 13 days, so ixekizumab

washout would be 65 days (9 weeks) prior to conception.

There is limited data on the use of ixekizumab in pregnant women. In developmental toxicity
studies, ixekizumab was shown to cross the placenta and was present in the blood of offspring
for up to 6,months of age, but animal studies do not, as yet, indicate direct or indirect harmful
effects with respect to pregnancy, embryonic/fetal development, parturition or post-natal
developmeni=As:there is no human data, ixekizumab is currently contraindicated during

pregnancy.

Unintended expoesur@o human data. Seek specialist counseling.

Breast-feedinglxekizumab is excreted at low levels in the milk of cynomolgus monkeys, but it
is unknown whether it is excreted in human milk, or absorbed systemically after ingestion. It is
a large protein.melecule (molecular weight - 146,000 kDa), so absorption is unlikely after the
first few weeks'pastpartum. Due to lack of human data, expert opinion currently recommends

ixekizumab should not be used whilst breast-feeding.

Male fertility/mutagenicity No human data. No effects on reproductive organs, menstrual

cycles or sperm were observed in sexually mature cynomolgus monkey. The precautionary
approach would recommend that ixekizumab be stopped 9 weeks before conception, although

expert opinion considers the risk is low.
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Secukinumab (ADEC category C)

Secukinumab is a humdgG 1k monoclonal antibody that selectively binds to interleukin-17A
inhibiting its pro-inflammatory effects. As the t¥z is 27 days, secukinumab washout would be

135 days (19 weeks) before conception.

No human data yet. In developmental toxicity studies conducted with monkeys, there was no
harm to the fetuses of pregnant mothers given secukinumab weekly during the period of
organogenesis.. The precautionary approach would be to avoid secukinumab during pregnancy.

Unintended'exposur&lo human data. Seek specialist advice.

Breast-feedingNoe human data. Secukinumab is a large protein molecule (molecular weight -
151,000 kDa), so.absorption is unlikely after the first few weeks postpartum. Expert opinion
currently reéommends secukinumab should not be used whilst breast-feeding, as there is no

human data.

Male fertility/mutagenicity No signs of teratogenicity, embryo toxicity, or effects on fertility

were observed inthe reproductive toxicology studies. The precautionary approach would
recommend-that secukinumab be stopped 19 weeks prior to conception, although expert
opinion considers the risk is low.

Ustekinumab (ADEC category B1)

Ustekinumab is an IgG1 monoclonal antibody binding to the p40 subunit of IL-12 and IL-23.
As a consequence, ustekinumab interrupts the abnormal activation of signaling and cytokine
cascades that underlie the pathology of psoriasishe t %2 is 21 days, the washout period for
ustekinumabs 105.days (15 weeks).

The data on antik=12/23 monoclonal antibodies is too immature to make any

recommendatio”’> The current precautionary approach would be to avoid ustekinumab

during pregnancy.

Unintended exposur&lo human data. Seek specialist advice.
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Breast-feedingNo human data. As ustekinumab has a molecular weight of 149,000 kDa, the
amount in milk is likely to be very low and absorption is unlikely because of destruction in the

infant's gastrointestinal tra€t.

Male fertility/mutagenicity there are no studies regarding the safety of ustekinumab in

reproductivesmales. The precautionary approach would recommend that ustekinumab be

stopped 15 weeks prior to conception, although expert opinion considersk low.
Photother apy-UVB/nbUVB (ADEC category none)

Phototherapy. with broad-band (290-320 nm) ultraviolet B (UVB) and narrow-band UVB (311-
312 nm) appéafs'to be safe during pregnancy and breast féedimgever, there may be
depletion of maternal folate, so folic acid supplementation is strongly recommended. Note:

UVB may aggravate melasma/chloasma.

Unintended_exposur&lo concerns.

Breast-feedingNo .concerns. It is advised to keep sunscreens away from the breast and instead

rely on clothing to protect from the sun.

Male fertility/mutagenicity No concerns.

Phototherapy—PUVA (ADEC category C)

The safety ofssystemic PUVA with psoralens is unknowatagenic potential has been shown
in rat studies, In.a study of 107 patients, limited cases of premature labor and fetal
abnormalities"were reportétiA previous study was more reassurfigExpert opinion,

however,“recommends avoiding PUVA during pregnancy.

Unintended'exposur&lo concerns.

Breast-feedingNo data. Expert opinion is to delay breast-feeding for 5 hours after last dose.

Male fertility/mutagenicity Very limited data. Some experts suggest topical PUVA limited to

small areass safe’’ Expert opinion considers that any risk is low.

Topical anti-psoriasistherapies
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Most topical psoriasis treatmertgnbe used during pregnancy, possibly with the exceptions
of anthralin (dithranol) and retinoids (e.g. tazarotene). However, there is generally a dearth of

data to make any evidenced-based recommendations.

There are ne_ major concerns using any topical therapy whilst breast-feeding, although it is best
to wipe off the"breast prior to breast-feeding as passive transfer might occur throutgi skin-
skin contact. Water-miscible cream or gel products are prefased)tments may expose the

infant to Kigh'léVéls of mineral paraffingaicking.®

There are no' implications of paternal use of topical preparations used for the treatment of

psoriasis, with'respect to male fertility or mutagenicity.
Anthralin/dithranol (ADEC categoryB2)

Currently notrecommended during pregnancy due to lack of human and animal data. However,
there is no evidence that it is unsafe. Advice is to stop 4-weeks prior to conception and avoid
during pregnancy..Expert opinion is that this is likely to be safe if used sparingly (e.g. < 30

gm/week), butthe low efficacy may not warrant the unknown risk.

Unintendedexposur&eek specialist advice, but it is unlikely that any action would be

indicated,

Breast-feedingNo particular risk, but avoid application near the breast as likely to be irritant

to neonatal skin.
Coal tar (ADEC"category none)

Animal studies‘and case reports raise safety concerns. In a retrospective study of 103
pregnancies: there were 59 pregnancies without use of coal tar (19% spontaneous abortion, 5%
congenital disorder), 21 pregnancies uncertain use of coal tar (5% spontaneous stillbirth, 5%
congenital disorders), and 23 pregnancies with definite use of coal tar (26% spontaneous
abortion, 4% congenital disorder). Expert opinion is that lower concentrations, such as 5%
liquor picis carbonis, as opposed to crude coal tar, are safeanhd usedn small amourd

for short periods of time in thé®2and ¥ trimesters (<10 gm/day for 3-4 weeks). Probably best
avoicedin the £'trimester®*
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Unintended exposur&lo action needed.

Breast-feedingNo specific concerns. May be irritant on neonatal skin.

Calcipotriol (ADEC category C)

Systemic absorption may occur. Animal studies show increased incidence of skeletal
abnormalities, incomplete ossification of pubic bones and forelimb phalanges of fetuses
following oral calcipotriol. No data from humans. Maternal vitamin D toxicity may have

teratogenic risks. Expert advice is to keep doses to less than 25-50 gm/week for 3-4 weeks.

Unintended exposur&lo action needed.

Breast-feedingNo.specific concerns. Maybe irritant to neonatal skin.
Corticosteroids—.mild (ADEC category A to B3)

It is interesting that systemic steroids are categorised as ADEC - A, but topical corticosteroids,
which would have significantly lower systemic levels, are classified B3. A long history of use
indicates they.are.safe if used in appropriate doses, duration and amount. Potent topical
corticosteroids are absorbed and can have systemic effects. Animal data and human data show
dose depéndentsrisks of placental insufficiency and low birth wE§hExpert opinion is to

limit mild potency topical corticosteroids (e.g. 1% hydrocortisone cream) to less than 100
gm/week, potentstopical corticosteroids (e.g. betamethasone valerate cream) to <50 gm/week,

and super potenttopical corticosteroids (e.g. clobetasol propionate) to <30 gm/week.

Unintended/@xposur&lo action needed.

Breast-feedingNe specific concerns.
Salicylic acid (ADEC category none)

There is limited data on its use in pregnancy. A moderate amount (9-25%) of applied salicylic
acid may be absorbed systemically and has been shown to have effects both early and late in
pregnancy’” To limit potential systemic safety concerns, higher concentrations (>3%), large

amounts (e.g. >20 gm/day) or use under occlusion, should be avoided.
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Unintended exposur&lo action needed.

Breast-feedingSalicylic acid is excreted in breast milk. Asagequence of Reye’s
syndrome, expert advice is to avoid applying to the breasts, keep doses of salicylic acid low

(e.g. 1-2%),;and use small amounts (e.g. < 20 gm/day) for short periods.
Tacrolimus (topical— not classified, systemic - ADEC category C)

There is almost no data on topical use of tacrolimus in pregnancy. Oral tacrolimus is associated
with prematurity,and low birth weigfit® but systemic absorption is minimal, particiyaf

applied to small areas, for short duration (e.g. <5gm/day for 2-3 yveeks

Unintended'exposur&lo action needed.

Breast-feeding: NoO specific concerns.
Tazarotene (ADEC category D)

Tazarotenelis rapidly converted after skin application to the active metabolite tazarotenic acid.
Pharmacekinetic.studies show that less than 6% of the administered dose of tazarotene (or
tazarotenic acid)is absorbed, even when applied to psoriatic skin. Tazarotene and its
metabolites-aresmnet lipophilic. A small risk cannot be excluded but considered unlikely. Expert
advice is to discontinue topical tazarotene four weeks prior to conception, and avoid during
pregnancy. itisspossible that they could be used in'freirfBester, but the low efficacy of this

medication may Aot warrant the unknown fik.

Unintended@xposur&eek specialist advice, but it is unlikely that any action would be
indicated:

Breast-feedingNo particular risk.

Summary

The treatment of psoriasis around pregnancy is fraught with difficulties. The manifestations of
abnormal development include: death (abortion), congenital malformation, growth retardation
and neurobehavioural defects. As a general recommendation, anti-psoriatic drugs that have

been used extensively for years are preferable to newer alternatives, which have limited fetal
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and maternal safety data. This is particularly true for possible behavioural teratogens. It is,
however, eqaily important to evaluate the risks of not treating the patient’s psoriasis, as severe

untreated disease may negatively impact both mother and the fetus.

As with increasing maternal age, the comorbidities of psoriasis are more commonly seen in
those with greater disease severity and disease duration. Where risks are not modifiable,
pregnancy-counselling aims to ensure that prospective parents are told of the potential risks so
they can then make appropriately informed decisions. Should unintended exposure to potential
teratogens oceur,‘counselling becomes imperative before a decision to either continue or

terminate the pregnancy is made.
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Table 1: Timing of fetal exposure can be critical torisk.

All-or-none period

Pre-implantation:
week 0-2 after
conception

Few malformations originate during this time becal
injuries to the embryo at this stage are likely to res|

in death or in repair and recovery

Embryonic period

Organogenesis:

week 2-9 after

Exposures can lead to major structural abnorrealiti

and is the time of greatest susceptibility to teratoge

conception These include neural tube defects, cardiac defects
orofacial clefting
Fetal period Week 9-36 Can result in functional abnormalities. An example

of impaired renal function by NSAIDs reducing fetg
urine and amniotic fluid production that results in

oligohydramnios, fetal joint contractures and and

pulmonary hypoplasia
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Table 2: Summary of recommendation by individual systemic agent.

Drug name Pre-conception During pregnancy Unplanned Breast feeding Effect on Male
(ADEC category) (% in milk vs
(washout, period) plasma)
Acitretin Stop 2 years before Absolute contraindicad | Very high risk of Unlikely to be toxic | No negative
X) conception. A shorter Affects organogenesis | major teratogenicity. effect. No need
60 days - 2 years | period may be considereq weeks 2-9; may affect (1%). to stop.
if alcohol is strictly neurodevelopment i
avoided while oradtretin | trimester.
(+ 2/12 after).
Adalimumab Limited data, but expert | Expert opinion is that it | No specific action. | Limited data, but May improve
© opinion is that it is safe. | is safe in ¥and 2¢ Maternal infection | expert opinion is that | sperm quality.
14 days trimester. Increased risk| risk. Delay neonatal | it is safe. No need to stop
of maternal infection. immunization with
Neonatal live vaccines/BCG
immunosuppression in | to 6/12.
3" trimester.
Apremilast No human data. Stop 2 | No human data. Avoid. | No human data. Avoid. No human No human data.
(B3) days before conception. Seek advice. data. No signal in
2 days animals studies.

(In mice- 150%).
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Certalizumab

(©€)
70 days

Limited data, but expert

opinion is that it is safe.

Minimal placental
transfer. Expert opinion
is that it is safe in®land
2" trimester. Increased
risk of maternal
infection. Neonatal
immunosuppression in

3 trimester.

No specific action.
Maternal infection
risk. Delay neonatal
immunization with
live vaccines/BCG
to 6/12.

Limited data, but
expert opinion is that

it is safe.

(very little).

May improve
sperm quality.

No need to stop

Cyclosporin (C)

Consider stopping 2 days

Low birth weight and

Seek advice, but

Expert opinion is that

No effect. No

1%, -2days prior to conception prematurity. Increased | likely no action. it is safe. need to stop.
risk of maternal Recommend
infection. Recommend | attendance at high- (low levels).
attendance at high-risk | risk obstetric clinic
obstetric clinic.
Etanercept Limited data, but expert | Expert opinion is that it | Maternal infection | Limited data, but May improve
(D) opinion is that it is safe. | is safe in fand 2¢ risk. Delay neonatal | expert opinion is that | sperm quality.
15 days trimester. Increased risk| immunization with | it is safe. No need to stop
of maternal infection. live vaccines/BCG
Neonatal to 6/12. (very little).
immunosuppression in
3 trimester.
Infliximab Limited data, but expert | Expert opinion is that it | Maternal infection | Limited data, but May improve
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© opinion is that it is safe. | is safe in fand 2° risk. Delay neonatal | expert opinion is that | sperm quality.
50 days trimester. Increased risk| immunization with | it is safe. No need to stop

of maternal infection. live vaccines/BCG

Neonatal to 6/12. (very little).

immunosuppression in

3 trimester.
Ixekizumab No human data. Likely No human data. Avoid. | No human data. No human data, but | No human data.
(none) low risk. Precautionary Seek advice. expert opinion is that | Precautionary
65 days approach is to stop 9 it is safe. approach is to

weeks before conception. stop 9 weeks
(very little). before
conception.

Methotrexate (<0.4 Stop 12 weeks before Contraindicatep Consider Expert opinion is May reduce
mg/kg/week) conception; supplement | although healthy termination. divided. sperm count, bu
(D) with folic acid. neonates have been However, healthy not mutagenic
12 weeks reported with doses of | pregnancies have (8%). No need to stop

<10 mg/week. Greatest | been reported.

risk in I trimester. Specialist counseling

required.

NbUVB Safe. Supplement with Safe. Supplement with | Supplement with No concerns. No effect. No
(none) folic acid. folic acid. folic acid. need to stop.
n/a (n/a)
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Prednisone Safe. No need to stop. Low birth weight, No action needed. | Expert opinion is that| No effect. May

(A) intrauterine growth it is safe. Consider | decrease anti-

5 hours restriction, cleft lip(1* delaying feeding for 4 sperm
trimester). hours after dose. antibodies. No

need to stop.
(8-25%)

PUVA Limited data, but expert | Limited data: premature| Seek advice, but No human data. Psoralen may bg

© opinion recommends labor and fetal likely no action. Expert opinion isto | mutagenic. Stop

5 hours stopping 1 week before | abnormalities. Avoid. delay breast-feeding | 3 months before|

conception.

for 5 hours after last

dose.

(unknown)

conception.
Hand and foot
PUVA may be

safe (no data).

Secukinumab
(®))
19 weeks

No human data. Likely
low risk. Precautionary
approach is to stop 19
weeks before conception.

No human data. Avoid.

No human data.

Seek advice.

No human data.

(likely very little).

No human data.
Precautionary
approach is to
stop 19 weeks
before

conception.

Ustekinumab
(B1)

15 weeks

Limited human data. No
signals, likely to be safe.

Precautionary approach i

Limited human data.
Avoid.

No human data.
Seek advice.

No human data.

(likely very little).

No human data.
Precautionary

approach is to
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to stop 15 weeks before

conception.

stop 15 weeks
before

conception.
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Table 3: Summary of recommendation by individual topical agent

Drug
(ADEC category)

Pre-conception

During pregnancy

Unplanned

exposure

Anthralin/Dithranol
(B2)

No human data. Expert

opinion - stop 4 weeks

Avoid. Expert opinion

is that it is safe, but

Seek specialist

advice. Likely no

before conception. low efficacy. action.
Calcipotriol Limited data. No signal Limited data. No action
© of concern. Systemic use needed.
associated with
skeletal abnormalities
Expert opinion: use <
25-50 gm/week for 3-
4 weeks.
Coal Tar Limited data. No signall Limited data. Avoid in| No action
(no ADEC category) | of concern. 1% trimester. Expert | needed.
opinion: use <5%
liquor picis carbonis,
<10gm/day, for 3-4
weeks of time in '
and 3 trimester.
Corticosteroids=weak | No concern. No concern. Expert | No action
(e.g. hydrocprtisone) opinion: use < needed.
B3 100gm/week.
Corticosteroids- Limited controlled data| Long history of use | No action
potent (e.g. in human pregnancy. | indicates they are saf{ needed.
betamethasone Expert opinion is that itf Expert opinion: ge<
valeraté is safe. 50gm/week.
B3
Corticosteroids- Limited controlled data| Long history of use | No action
super-potent (e.g. in human pregnancy. | indicates they are saf{ needed.

clobetasol propionate)
B3

Expert opinion is that it

is safe.

Expert opinion: ge<

30gm/week.

This article is protected by copyright. All rights reserved




Moisturisers Limited data but Safe. No action
(no ADEC category) | extensive usage needed.
indicates it is safe.
Salicylic acid No data. Expe Keep concentration | No action
(no ADEC"category) | opinion: keep below 3%, and less | needed.
concentration < 3%, | than 100 gm/week
and use < 100gm/week
Tacrolimus Limited data. Expert | Oral use associated | No action
(C—oral) opinion considers it with low birth weight | needed.
safe. and prematurity, but
systemic absorption
minimal. Expert
opinion: use <5
gm/day, for 2-3
weeks.
Tazarotene Limited data. Expert | Avoid. Limited Seek advice.
(D) opinion stop 4 weeks | human data. Likely no action.

before conception.

Theoretical risk as it i

a retinoid.
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