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The Effect of Pregnancy on Disease Activity in Patients
with Psoriatic Arthritis 
Mark Berman, Devy Zisman, Jonathan Wollman, David Levartovsky, Eli Rimon, Ori Elkayam,
and Daphna Paran

ABSTRACT. Objective. To evaluate the effect of pregnancy on disease activity in psoriatic arthritis (PsA). 
Methods. This is a retrospective case series. Review of the medical files of all female patients followed
at the PsA clinic of 2 medical centers identified those with at least 1 pregnancy during followup and
1 visit during or soon after pregnancy. 
Results. Twenty-five women with PsA (out of 107 women of reproductive age followed up in our
PsA clinics) and 35 pregnancies were enrolled. Thirty-three pregnancies resulted in live healthy babies.
In the whole group, there was no significant change in disease activity throughout pregnancy, while
in 16 (48%) of pregnancies, patients worsened during the first postpartum year. In 15 out of 21
pregnancies, in which the women had been treated before conception with biologics, treatment was
discontinued close to pregnancy or during the first trimester. Five of those 15 patients had been
classified as having mild to severe PsA activity prior to pregnancy. That number increased to 8, 9,
and 14 during the first and second trimesters and postpartum period, respectively. There was no signifi-
cant change in degree of disease activity in 6 patients whose biologics were continued beyond the
first trimester. Improvement in disease activity was observed during pregnancy among the nonbiolo-
gics-treated patients. Corticosteroids were initiated or the dosage was increased during 6 pregnancies,
all involving patients whose biologics were stopped before pregnancy.
Conclusion. Continuation of biologics therapy was associated with a low level of disease activity and
a low probability of flare during pregnancy. Stopping treatment with biologics before pregnancy is
associated with flare during pregnancy and the postpartum period. (First Release September 15 2018;
J Rheumatol 2018;45:1651–5; doi:10.3899/jrheum.171218)

Key Indexing Terms: 
PSORIATIC ARTHRITIS                              PSORIASIS      TRIMESTER 
BIOLOGICAL THERAPY PREGNANCY

From the Rheumatology Department, and the Obstetrics and Gynecology
Department, Tel Aviv Sourasky Medical Center, Tel Aviv; Rheumatology
Unit, Carmel Medical Center, Haifa, Israel.
M. Berman, MD, Rheumatology Department, Tel Aviv Sourasky Medical
Center; D. Zisman, MD, Rheumatology Unit, Carmel Medical Center; 
J. Wollman, MD, Rheumatology Department, Tel Aviv Sourasky Medical
Center; D. Levartovsky, MD, Rheumatology Department, Tel Aviv
Sourasky Medical Center; E. Rimon, MD, Obstetrics and Gynecology
Department, Tel Aviv Sourasky Medical Center; O. Elkayam, MD,
Professor, Rheumatology Department, Tel Aviv Sourasky Medical Center;
D. Paran, MD, Rheumatology Department, Tel Aviv Sourasky Medical
Center. Dr. O. Elkayam and Dr. D. Paran contributed equally to this
manuscript.
Address correspondence to Dr. M. Berman, Rheumatology Department, 
Tel Aviv Sourasky Medical Center, Weizmann 6, Tel Aviv, Israel. 
E-mail: markbe@tlvmc.gov.il
Accepted for publication June 28, 2018.

Psoriasis is a common disease that affects 3–4% of the
population. Psoriatic arthritis (PsA) develops in up to 30%
of all patients with psoriasis1 and it often affects women of
childbearing age. The effect on pregnancy of other inflam-
matory diseases, such as rheumatoid arthritis (RA) and
systemic lupus erythematosus (SLE), has been extensively
studied. RA improves during pregnancy in around 50–80%
of the women, with the improvement in disease activity
starting early in the first trimester and often continuing

throughout the pregnancy. In about 90% of women, however,
the RA flares during the postpartum period2,3. There may be
exacerbations of SLE during pregnancy and the postpartum
period in 25–60% of cases, depending on the status of disease
activity prior to pregnancy. Maternal mortality is reported to
be 20-fold higher aimong women with SLE who become
pregnant, and there is a 2- to 4-fold increased rate of obstetric
complications4,5. 
    PsA, like RA, has also been reported to improve during
pregnancy6, but unlike RA, there is a paucity of data on the
influence of PsA on women’s health status during pregnancy.
One prospective study by Ostensen in 1988, prior to the
biologics era, included 20 pregnancies in 15 women, and the
findings suggested improvement of symptoms during
pregnancy, and subsequent flare7. That study included
patients with relatively low disease activity (oligoarthritis)
and did not take into account patients with polyarthritis or
axial disease. Importantly, significant changes have taken
place in the treatment strategies of PsA since then, and a
substantial number of patients are now being treated with
biologic therapies. More recently, Polachek, et al8 reported
on 29 women with PsA and 42 pregnancies; PsA improved
or had stable low activity in 58.5% of those pregnancies.
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During the postpartum period, 52.5% had either improve-
ment or stable low PsA activity, whereas 40% had either
worsening or stable high disease activity. The skin activity
during pregnancy either improved or stayed in a stable low
state in 88.2%, and there was worsening in 42.9% in the
postpartum period. It was concluded that there was a trend
toward a favorable course for the arthritis activity and a
favorable course for the skin disease during pregnancy.
Compared to the nonpregnant PsA women controls, the
period of pregnancy had significant beneficial influence only
on the skin and not on the joints8. 
    None of these studies addressed the issue of the effect of
stopping or continuing biologics during pregnancy in patients
with PsA. Therefore, we conducted a retrospective descrip-
tive study with the aim of evaluating the effect of pregnancy
on disease activity in PsA. The secondary endpoint of our
study was to assess the effect of stopping or continuing
biologics on disease activity of PsA during pregnancy and
the postpartum period.

MATERIALS AND METHODS
Our study is a retrospective review of the medical files of female patients of
reproductive age (18–49 yrs) followed at the Psoriatic Arthritis Clinic at the
Tel Aviv Medical Center (Tel Aviv, Israel) and the Carmel Medical Center
(Haifa, Israel). Ethics board approval was received from both Tel Aviv
Medical Center (approval number 0041-15) and Carmel Medical Center
(approval number 0048-16). According to the local guidelines, there was
no need to obtain patient’s written informed consent because the data
collected were retrospective. Each file received a number and was
anonymized. Patients with at least 1 pregnancy during their clinical
followup and 1 visit within the first year after delivery were identified. Only
the pregnancies that ended with the birth of a live and healthy baby without
major congenital abnormalities were included in the study. This exclusion
was due to the retrospective design of the study and the lack of solid data
in the files concerning miscarriages. The following data on the women were
retrieved: age; disease duration; pattern of PsA; disease activity before,
during, and after pregnancy; and treatment (including intraarticular injec-
tions of corticosteroids). According to our center’s policy, flares during
pregnancies were treated with nonsteroidal antiinflammatory drugs and
systemic or intraarticular corticosteroids.
     The postpartum period was defined as the first year after delivery.
     PsA activity was defined as follows: none (no active synovitis), mild
(none to 1 joint involved), and moderate to severe (2 and more joints
involved). The followup during and after pregnancy was classified as
improvement, worsening, or stable, according to change in disease activity.
A subanalysis of patients was also performed according to baseline treatment
with biologic agents versus nonbiologic treatment.
     For statistical purposes, various groups of disease activity were given
numbers: 0 for no disease activity, 1 for mild disease activity, 2 for moderate
to severe disease activity.
Statistical analysis. We performed simple descriptive statistic calculations
to define whether the category of disease activity had changed, and defined
percentage of women by category of disease activity before pregnancy, in
each trimester and after delivery. All statistical analyses were carried out
with SPSS. Fisher’s exact test was used to obtain p values for an association
between worsening of disease activity and discontinuation of biologic
treatment and to determine whether there was a significance in improve-
ment/worsening in the various groups. OR and 95% CI for the odds of devel-
oping any disease activity after discontinuation of biologic treatment were
calculated. P value (α) was considered significant at < 0.05.

RESULTS
The PsA clinics included 107 women of reproductive age. Of
them, 25 women had a record of at least 1 pregnancy during
their clinical followup and 1 visit within a year after
pregnancy, resulting in 35 pregnancies that were reviewed.
Thirty-three pregnancies resulted in the birth of live healthy
babies. Two pregnancies that were excluded resulted in a
pregnancy loss. The women’s mean age at pregnancy was
32.5 years. The baseline characteristics of the pattern of
articular involvement were oligoarthritis = 9, polyarthritis 
= 16, and combined axial and peripheral involvement = 2 (no
patients with only axial involvement). 
    In the whole group, there was no significant change in
disease activity throughout pregnancy, but the disease activity
of 16 (48%) of them worsened during the postpartum period.
There was a trend toward aggravation of disease activity
during the postpartum period compared to the pre-pregnancy
level. A statistically significant aggravation postpartum was
shown compared to the third trimester (16 with no disease
activity, 9 with mild disease activity, 8 with moderate to
severe disease activity in the third trimester, vs 6 with no
disease activity, 9 with mild disease activity, and 18 with
moderate to severe disease activity postpartum, p = 0.01).
    Table 1 summarizes the number of patients with none,
mild, or moderate to severe disease activity during pregnancy
in the whole group.
    Prior to 21 pregnancies, the patients were treated with
biologic agents as follows: infliximab (IFX) 5, adalimumab
(ADA) 6, etanercept (ETN) 8, golimumab (GOL) 1, and
ustekinumab 1. The mean duration of treatment with the
latest biologic agent close to pregnancy was 34 months. The
biologic treatment was discontinued close to pregnancy or
during the first trimester in 15 cases, of which 5 were
classified as having mild to severe activity prior to pregnancy.
A significant worsening in disease activity was observed in
this group of patients during pregnancy and postpartum (the
number of patients classified as mild to severe changed to 8,
9, and 14 during the first and second trimesters and the
postpartum period, respectively). There was significant
worsening of disease activity in the postpartum period
compared with the third trimester in the group that discon-
tinued biologic treatment (7 with no disease activity, 4 with
mild disease activity, 4 with moderate to severe disease
activity in third trimester, vs 1 with no disease activity, 4 with
mild disease activity, 10 with moderate to severe disease
activity postpartum, p = 0.03; Figure 1).
    On the other hand, there was no significant change in the
level of disease activity during pregnancy and in the
postpartum period in 6 patients whose biologics [5 tumor
necrosis factor (TNF)-α blockers and 1 ustekinumab] were
continued beyond the first trimester. 
    In the group that was not treated with biologics before
pregnancy, there was also a trend toward worsening of
disease activity in the postpartum period. Interestingly, there
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was an improvement in disease activity during pregnancy in
this group. Specifically, the proportion of patients with mild
to severe disease activity decreased from 85% close to
pregnancy to 69% in the first and second trimesters and to
58% in the third trimester, while an increase to 83% was
observed during the postpartum period, a finding not
observed in the group that continued the biologic treatment
beyond the first trimester. 
    Comparisons of disease activity before pregnancy and
during the postpartum period revealed a significant difference
only in the group that discontinued biologic treatment (10
with no disease activity, 3 with mild disease activity, and 2
with moderate to severe disease activity before pregnancy vs
1 with no disease activity, 4 with mild disease activity, and
10 with moderate to severe disease activity postpartum, p =
0.0001). Figure 2 summarizes the changes in disease activity
by treatment groups and periods of pregnancy.
    Despite the small sample size, we used logistic regression
to compare the group with no disease activity and groups
with any degree of disease activity. The OR to develop any
disease activity after discontinuation of biologic treatment
was 7, with a 95% CI of 0.5–98.6. 

    Regarding active treatment during pregnancy: only in the
group of patients who stopped biologics before or during the
first trimester of pregnancy was initiation of treatment with
corticosteroids or increase of the dosage of the corticosteroids
required. That was done in 6 pregnancies, including intra-
articular injections in 2 pregnancies.

DISCUSSION
The results of our study showed that the disease of women
with PsA flares after pregnancy, in accordance with the data
reported in a prospective study (15 patients, 20 pregnancies)
by Ostensen7. Those authors noted that most pregnancies
were accompanied by an exacerbation during the 10-week
period after delivery. Polachek, et al8, in a retrospective study
of 29 women with PsA with 42 pregnancies, concluded that
the disease activity of 43% of the patients either worsened or
was high but remained the same in the postpartum period.
Raychaudhuri, et al6, in a retrospective study of 736
questionnaires filled out by patients with psoriasis without
arthritis, reported that 56% improved and 26.4% worsened
during pregnancy, while there was no significant postpartum
worsening of the psoriasis. 
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Table 1. Disease activity during pregnancy in the whole group (n = 33).

Activity Level                  Before                  First Trimester        Second Trimester      Third Trimester         Postpartum

None                                14 (42)                        13 (39)                      12 (38)                     16 (36)                    6 (18)
Mild                                  9 (27)                         10 (30)                      10 (29)                      9 (27)                     9 (27)
Moderate to severe          10 (30)                        10 (30)                      11 (33)                       8 (24)                    18 (54)

Values are n (%).

Figure 1. Disease activity in patients in whom biologic treatment was stopped before pregnancy or during
first trimester (n = 15). An increase in disease activity was observed in patients who stopped biologics before
or during the first trimester of pregnancy.
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    Although not consistent, different authors have reported a
significant increase of at least 1 adverse outcome of pregnancy
such as spontaneous abortion, small or large for gestational
weight, cesarean delivery, and prematurity9,10 among women
with psoriasis. On the other hand, a systematic review of
observational studies showed no clear evidence of increased
adverse outcomes in pregnant women with psoriasis11.
    Overall, there was no significant change in disease activity
throughout pregnancy for our entire study group, while the
disease activity of a significant proportion of patients flared
during the postpartum period. There were also significant
differences between subgroups of nonbiologic-treated
patients and biologic-treated patients in whom the treatment
was stopped before or during the first trimester of pregnancy,
as well as patients in whom biologic treatment was continued
throughout the pregnancy. A low level of disease activity and
a low probability of flare during pregnancy were well
associated with the continuation of therapy with biologics,
while stopping them before pregnancy correlated with an
increased number of flares. 

    There were no fetal abnormalities among the infants born
to any of our study women. That finding is in agreement with
those of some case series in the literature related to biologic
treatment of patients with psoriasis during pregnancy. No
fetal abnormalities were observed in the offspring of 
7 patients from the BIOBADADERM registry. In that report,
10 patients with psoriasis were treated with biologic therapy
during gestation: 6 received ustekinumab, 1 received ADA,
and 1 received ETN during the initial weeks of pregnancy,
and 2 received IFX throughout their pregnancies. All but 
2 patients had a normal pregnancy and delivery: 1 had a
spontaneous abortion and the newborn of another was a
collodion baby whose skin normalized over a period of 2
months12.
    Notably, IFX, ADA, and ustekinumab are actively trans-
ported through the placenta in the same way as natural
maternal antibodies, reaching high levels in the blood of
newborns after they had been exposed in the late second and
third trimesters. Both IFX and ADA have been found in
newborns in much higher concentrations than in the
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Figure 2. Change in disease activity during pregnancy by groups: no biologic treatment before pregnancy, biologic treatment continued, biologic treatment
stopped before pregnancy or during first trimester. In the group not treated with biologics before pregnancy, improvement in disease activity was observed
during the pregnancy with worsening in the postpartum period. In the group that continued the biologic treatment, the disease activity was stable. In the group
that stopped the biologics, significant worsening of disease activity in the postpartum period was shown.
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peripheral blood of their mothers, remaining detectable from
2 to 7 months after birth. ETN, on the other hand, showed
considerably less transplacental transport than IgG, while
certolizumab pegol (CZP) did not seem to cross the
placenta13. 
    There is some concern that the use of biologics that
actively cross the placenta during pregnancy could result in
immunosuppression in a newborn and increase the risk of
infection13. One case of a fatal disseminated bacillus
Calmette-Guérin infection after regular vaccination in an
infant delivered by a mother with Crohn’s disease who was
treated throughout pregnancy with IFX was reported by
Cheent, et al14. European League Against Rheumatism
recommendations, however, indicate that IFX and ADA can
be continued until gestational week 20, and that ETN and
CZP can be continued up to gestational weeks 30–3215.
Therefore, it would appear that those drugs can be used safely
throughout pregnancy. As for GOL and ustekinumab, the
current evidence does not indicate an increased rate of
congenital malformations, but because of the paucity of data,
alternative medications should be considered for treatment
throughout pregnancy. The main limitation in continuing
biologics throughout pregnancy concerns the subsequent
administration of live vaccines in newborns exposed to
biologic medication during the late second and third
trimesters. These vaccines should be postponed until 6 to 7
months of age or until the biological agent is no longer
detectable in the infant’s circulation. Routine vaccinations
with nonlive vaccines appear to be safe, and responses appear
to be appropriate16.
    Our study has several limitations. The retrospective design
of the study as well as the relatively small number of patients
may have influenced the conclusions. In addition, only the
pregnancies that ended with the birth of a live baby were
included. This represents a possible bias of the study.
However, the main objective was to evaluate the effect of
pregnancy on disease activity without focusing on possible
adverse outcomes of the pregnancy.
    Our results suggest that stopping treatment with biologics,
mainly TNF-α blockers before pregnancy, is associated with
flare of disease activity during the pregnancy and the
postpartum period of women with PsA. It seems that
regarding PsA disease activity, it may be recommended to
continue treatment with TNF-α blockers during conception
and up to the second trimester of pregnancy.
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