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Pregnancy outcomes in inflammatory skin diseases
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Abstract
Background and Design: Inflammation can lead to adverse outcomes in pregnancy. Some inflammatory diseases, such as rheumatoid
arthritis, inflammatory bowel disease, systemic lupus erythematosus, and psoriasis, are associated with preterm birth and low birth weight.
The objectives of our study were to assess the effect of various inflammatory skin diseases (ISDs) on pregnancy outcomes and to evaluate the
course of ISDs during pregnancy.
Materials and Methods: In this multicenter cohort study, a total of 242 pregnant women in three groups including 32 pregnants with a
history of ISDs, 70 pregnants with a diagnosis of systemic disease and 140 healthy pregnants were prospectively analyzed.
Results: The rate of adverse pregnancy outcome was 34.4% in ISDs, 37.1% in systemic diseases and 25% in healthy pregnant groups (p=0.16).
Gestational diabetes mellitus (12.5%) and thyroid dysfunction in pregnancy (9.4%) were the most common adverse outcomes of pregnancy
seen in ISDs group. The disease course of ISDs was stable in 50%, improved in 28.1% and exacerbated in 21.9% of patients during pregnancy.
Conclusion: We could not demonstrate a significant association between ISDs and adverse pregnancy outcomes. Most of the ISDs were either
stable or improved during pregnancy.
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Öz
Amaç: Enflamasyon advers gebelik sonuçlarına yol açabilir. Romatoid artrit, enflamatuvar barsak hastalığı, sistemik lupus eritematozus ve
psoriazis gibi enflamatuvar hastalıklar preterm doğum ve düşük doğum ağırlığı ile ilişkilendirilmektedir. Çalışmamızın amaçları çeşitli enflamatuvar
deri hastalıklarının (EDH) gebelik sonuçlarına etkisini ve EDH’nin gebelikteki seyrini değerlendirmektir.
Gereç ve Yöntem: Bu çok merkezli kohort çalışmasında, EDH hikayesi olan 32 gebe, sistemik hastalık tanılı 70 gebe ve 140 sağlıklı gebe
şeklinde üç gruba ayrılmış toplam 242 gebe prospektif olarak analiz edildi.
Bulgular: Advers gebelik sonucu oranı EDH grubunda %34,4, sistemik hastalıklar grubunda %37,1 ve sağlıklı gebe grubunda %25 olarak tespit
edildi (p=0,16). Gestasyonel diabetes mellitus (%12,5) ve gebelik dönemi tiroid disfonksiyonu (%9,4) EDH grubunda en sık görülen advers
gebelik sonuçlarıydı. EDH’nin gebelik boyunca seyri hastaların %50’sinde stabil iken, %28,1’inde iyileşme, %21,9’unda ise kötüleşme kaydedildi.
Sonuç: EDH ve advers gebelik sonuçları arasında anlamlı bir ilişki gösterilemedi. EDH’nin çoğu gebelik döneminde ya stabil seyretti ya da düzeldi.
Anahtar Kelimeler: Enflamasyon, deri hastalıkları, gebelik sonucu, kronik hastalık

Introduction
Inflammation can lead to adverse pregnancy outcomes, such
as preterm birth (PTB) and low birth weight (LBW)1. With this

regard, it was evidenced that some inflammatory diseases,
such as rheumatoid arthritis (RA), inflammatory bowel
disease, systemic lupus erythematosus (SLE), and psoriasis,
are related with PTB, LBW and abortions2-6. Perinatal mortality
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and morbidity are increased significantly in SLE; and the incidence of
spontaneous abortions is increased in RA7. The rates of intrauterine
growth restriction (IUGR) and caesarean delivery have been reported to
be slightly higher in patients with multiple sclerosis than in the general
obstetric population8.
Psoriasis is an ideal model to understand the pathogenesis of the
development of the pregnancy complications due to inflammation.
Proinflammatory cytokines of active psoriasis, such as interleukin-6
(IL), C-reactive protein (CRP), and tumor necrosis factor-α (TNF-α), are
known to be increased in pregnancies complicated with PTB or small for
gestational age neonates1,9-11. Autoimmune inflammation in psoriasis
with excess cytokine production results in endothelial dysfunction
which then gives rise to systemic and placental vasculopathy4,12.
Placental vasculopathy has been assumed to cause LBW infants4. LBW
is also a complication of pre-eclampsia that is related with an activated
inflammatory state and increased levels of the same cytokines (CRP,
TNF-α and IL-6) similar to that in psoriasis12-14.
Almost all the studies about the effects of inflammatory skin diseases
(ISDs) on pregnancy outcomes have been carried out with psoriasis
patients1,7,15,16. Yet, there is a gap in the literature regarding impact of
ISDs other than psoriasis on pregnancy.
The primary aim of our study was to evaluate the possible effects of
ISD on pregnancy outcomes by comparing the outcomes of pregnants
with ISD both with pregnants who have systemic disease and healthy
status. Our secondary objective was to assess the course of ISD during
pregnancy.

Materials and Methods
This study was designed as a multicenter, cohort study. A total of 242
pregnant women from two different centers - a university hospital
and a research hospital - divided into 3 groups were included in the
analysis. Institutional Ethics Committee of the Gazi University approved
the project (approval number: 77082166-604.01.02/111) and verbal
informed consent was obtained from the subjects. All the pregnant
women recruited to the study were questioned for the history of
systemic diseases, medical therapies, the course and treatment of
ISD during pregnancy, and previous pregnancy complications. The
pregnants were followed up and the pregnancy outcomes were
recorded after delivery.
The first group included 32 pregnant women with a history of at least
one ISD that was diagnosed before pregnancy and persisted during
pregnancy. The second group included 70 pregnant women with the
diagnosis of a systemic disease that is known to have an impact on the
pregnancy outcomes. The third group included 140 pregnants with
healthy status. Women with any systemic disease were not included
in the ISD group. Women with pregnancy dermatoses in their current
pregnancy were excluded from the study.
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Results
ISD group was composed of 32 pregnant women with a history of
at least one ISD (psoriasis, atopic dermatitis, vitiligo, lichen planus,
seborrheic dermatitis, contact dermatitis, nummular dermatitis, lichen
simplex chronicus, rosacea, chronic urticaria, and alopecia areata)
(Table 1). Systemic disease group was composed of 70 pregnant
women with the diagnosis of a systemic disease (thyroid disease,
coagulopathy, coronary artery disease, diabetes mellitus (DM),
hypertension, rheumatologic disease, hematologic disease, epilepsy,
asthma, migraine) (Table 2). The median age of the ISD group was 28
(17-46) years, the systemic disease group was 32 (20-43) years and the
healthy group was 29 (20-41) years. There was no significant difference
in terms of age between the 3 groups (ANOVA test; p=0.191).
The percentages of cigarette smoking during pregnancy were 12.5%
in the ISD, 8.6% in the systemic disease and 5% in the healthy groups.
There was no significant difference between the groups (p=0.272). The
rates of alcohol intake during pregnancy were 3.1% (n=1) in the ISD

Table 1. The distribution of the inflammatory skin
disease types in the inflammatory skin disease group
Types of inflammatory skin diseases

n

%

Psoriasis

9

28.1

Seborrheic dermatitis

8

25.0

Contact dermatitis

4

12.5

Nummular dermatitis

3

9.4

Lichen simplex chronicus

2

6.3

Vitiligo

1

3.1

Lichen planus

1

3.1

Atopic dermatitis

1

3.1

Rosacea

1

3.1

Alopecia areata

1

3.1

Chronic urticaria

1

3.1

Total

32

100.0

n: Number of the patients

Table 2. The distribution of the systemic disease types
in the systemic disease group
Types of systemic diseases

n

%

Thyroid disease

17

24.3

Coagulopathy

16

22.9

Coronary artery disease

8

11.4

Diabetes mellitus

7

10.0

Hypertension

6

8.6

Rheumatologic disease

4

5.7

Statistical Analysis

Hematologic disease

4

5.7

Descriptive statistics were presented by frequencies, percentages and
median (minimum, maximum) values. Categorical data were compared
by Pearson’s chi-square test. All comparisons were made for a two tailed significance level of 0.05. Statistical analyses were performed
with SPSS 21.0 for Windows. The power of the study was calculated
as 86% (0.86); with a sample size of 242 and alpha value of 5% (0.05).

Epilepsy

4

5.7

Asthma

3

4.3

Migraine

1

1.4

Total

70

100.0

n: Number of the patients
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and 0.7% (n=1) in the healthy groups. None of the pregnants with
systemic diseases consumed alcohol during pregnancy. There was no
significant difference between the groups (p=0.263). The groups were
also similar in terms of gravidity, parity and number of children alive.
There was no difference in the mean duration of pregnancy between
the ISD group (38.88±1.29) and the other groups (p=0.384), but
there was a significant difference in the mean duration of pregnancy
between the systemic disease group (37.86±2.96) and the healthy
group (38.60±1.67) (p=0.021).
The delivery method was caesarean section in 43.8% of the ISD group,
67.1% of the systemic disease group and 54.3% of the healthy group
(p=0.020). One of the pregnant women with a systemic disease had
spontaneous abortus. The caesarean rate in the systemic disease group
was significantly higher than in the other groups (p<0.05), but there
was no difference in caesarean rates between the ISD and the healthy
groups (p=0.329).
Adverse pregnancy outcomes (obstetric risk factors and labor
complications) were present in 34.4% of pregnants with ISD, 37.1%
of pregnants with systemic diseases and 25% of the healthy pregnants
(p=0.160). There was no significant difference between the ISD group

Table 3. Adverse pregnancy outcomes in terms of
obstetric risk factors by study group

and the other groups (p>0.05). When we compared the systemic
disease and the healthy groups, the adverse pregnancy outcomes
were encountered more frequently in the systemic disease group, that
was close to the level of statistical significance (p=0.077). The types
of adverse pregnancy outcomes seen in pregnants with ISD were
gestational diabetes mellitus (GDM) (12.5%), thyroid disease during
pregnancy (9.4%), gestational hypertension (3.1%), pre-eclampsia
(3.1%), IUGR (3.1%), oligohydramnios (3.1%), polyhydramnios (3.1%),
preterm delivery threat (3.1%), and PTB (3.1%) (Table 3,4).
Of the 32 ISD patients, 14 was suffering from ISD during their
previous pregnancies; and 35.7% (n=5) of those 14 patients reported
a past adverse pregnancy outcome (abortus, GDM, polyhydramnios,
intrauterine exitus) which was similar to the rate of present adverse
pregnancy outcomes (34.4%).
Thyroid dysfunction appearing during pregnancy, in the form of
hyperthyroidism or hypothyroidism, was detected in 9.4% (n=3) of the
ISD, 2.8% (n=2) of the systemic disease and 2.1% (n=3) of the healthy
group (p=0.121). The difference in the frequency of thyroid dysfunction
in pregnancy between the ISD and systemic disease groups was not
significant (p=0.160), however when the ISD group was compared
with the healthy group, thyroid dysfunction was detected much more
frequently in the ISD group, close to the level of statistical significance
(p=0.079).
Pre-eclampsia developed in 3.1% of the ISD group, 7.1% of the systemic
disease group and 0.7% of the healthy group (p=0.032). There was no
significant difference between the ISD group and the other groups, but
the difference between the systemic disease and the healthy groups
was significant (p=0.016).
The births were preterm in 3.1% of the ISD group, 15.7% of the
systemic disease group and 6.4% of the healthy group. The difference
between the 3 groups was significant (p=0.039). The difference
between the systemic disease and the healthy groups was significant
(p=0.006). However, there was no significant difference between the
ISD and the healthy pregnants groups (p=0.343) and pregnants with
systemic disease (p=0.432) in terms of PTB. One of the pregnants
with rheumatic disease (n=4) in the systemic disease group, whose

Obstetric risk
factors

Group 1

Group 2

Group 3

p-value

Pre-eclampsia

1 (3.1%)

5 (7.1%)

1 (0.7%)

0.03

Abortus imminens

0

1 (1.4%)

0

0.29

Gestational diabetes
mellitus

4 (12.5%) 7 (10%)

11 (7.9%)

0.68

Gestational
hypertension

1 (3.1%)

1 (1.4%)

3 (2.1%)

0.85

Thyroid dysfunction in
3 (9.4%)
pregnancy

4 (5.7%)

3 (2.1%)

0.13

Gestational
thrombocytopenia

0

0

1 (0.7%)

0.69

Gestational
cholestasis

0

0

1 (0.7%)

0.69

Table 4. Adverse pregnancy outcomes in terms of labor
complications by study group

Placenta previa

0

2 (2.9%)

6 (4.3%)

0.46

Labor complications

Group 1

Group 2

Placenta percreta

0

1 (1.4%)

1 (0.7%)

0.74

1 (3.1%)

11 (15.7%) 9 (6.4%)

0.04

Oligohydramnios

1 (3.1%)

1 (1.4%)

2 (1.4%)

0.78

Preterm birth
(<37 weeks)

Polyhydramnios

1 (3.1%)

0

2 (1.4%)

0.39

Low birth weight
(<2500 gr)

0

4 (5.7%)

3 (2.1%)

0.20

Premature rupture of
membranes

0

1 (1.4%)

1 (0.7%)

0.74

Non-progressive labor

0

0

2 (1.4%)

0.48

Fetal distress

0

4 (5.7%)

6 (4.3%)

0.40

Preterm delivery
threat

1 (3.1%)

1 (1.4%)

1 (0.7%)

0.53

IUGR

1 (3.1%)

1 (1.4%)

0

0.17

Macrosomia

0

1 (1.4%)

3 (2.1%)

0.68

Thrombotic
complications

0

1 (1.4%)

0

0.29

IUGR: Intrauterine growth restriction, Group 1: Inflammatory skin disease group;
Group 2: Systemic disease group; Group 3: Healthy group
www.turkderm.org.tr

Group 3

p-value

Breech arrival

0

0

3 (2.1%)

0.33

Meconium
aspiration

0

1 (1.4%)

1 (0.7%)

0.74

Pneumothorax

0

0

1 (0.7%)

0.69

Still birth

0

1 (1.4%)

1 (0.7%)

0.74

Postnatal exitus

0

1 (1.4%)

0

0.29

Group 1: Inflammatory skin disease group; Group 2: Systemic disease group; Group
3: Healthy group
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pregnancy resulted with PTB and LBW, had SLE. None of the births
were postterm.
Twenty-two (68.7%) pregnants with ISD used topical treatment
before pregnancy; 5 (15.6%) patients used systemic treatment
and 8 (25%) patients did not receive any treatment. There was no
significant difference in adverse pregnancy results when the patients
were evaluated according to their treatment history before pregnancy
(p=0.153). When the disease course during pregnancy was evaluated,
the disease was stable in 50% (n=16), improved in 28.1% (n=9) and
exacerbated in 21.9% (n=7) of patients with ISD.

Discussion
In this prospective cohort study, we evaluated the effect of ISD on
pregnancy outcomes by comparing the outcomes in pregnant women
with ISD with both pregnants who have systemic disease and healthy
pregnants. However, we could not detect a significant difference
in the outcomes of pregnancy between the pregnant women with
and without ISD. The rate of complications in previous pregnancies
in pregnants with ISD, which would reflect the adverse pregnancy
outcomes retrospectively, was not different from the rate of present
adverse pregnancy outcomes. The risk of developing pre-eclampsia in
pregnants with ISD was not different from that in pregnant women
with systemic diseases and the healthy pregnant women. There was
no significant difference between the pregnant women with ISD and
the other two groups in terms of PTB.
Almost all of the studies about the effects of ISD on pregnancy
outcomes have been carried out with psoriasis patients1,7,15,16. This may
be attributed to more prominent adverse outcomes that have been
encountered in psoriasis due to higher intensity of inflammation than
in many other ISDs. Furthermore, comorbidities of psoriasis might have
been increasing the probability of complications. Cohen-Barak et al.5
found that the risk for spontaneous and induced abortions is increased
in psoriasis, similar to that in other inflammatory conditions such as
RA and SLE. Ben-David et al.7, in a case-control study, demonstrated
that patients with psoriasis were at an increased risk for pregnancy
complications, such as recurrent abortions, chronic hypertension
and caesarean deliveries. Bandoli et al.15 suggested that the risk of
pregnancy complications such as hypertension might be increased in
pregnant psoriatic women. Lima et al.1, in a retrospective study, found
that psoriasis was associated with a poor outcome composite, including
PTB and LBW. Nevertheless, in their study, psoriasis was not related to
caesarean delivery, pre-eclampsia/eclampsia, or spontaneous abortion.
Horev et al.17 conducted a retrospective comparative study to estimate
the relationship between vitiligo and adverse pregnancy outcomes.
According to the results of this study, there was no association
between vitiligo and adverse pregnancy outcomes including obstetric
risk factors, labor characteristics and complications, and birth outcome.
Seeger et al.18, for the first time, investigated the effect of ISD, including
not only psoriasis but also atopic dermatitis, vitiligo, lichen planus,
seborrheic dermatitis and contact dermatitis, on pregnancy outcomes
in a retrospective cohort study. The aim of their study was to find out
and compare the incidence and outcomes of pregnancy in women
with ISD and women without ISD. The incidence of pregnancy was
similar in both groups. The incidence of spontaneous abortion in the
groups was also close to each other. Likewise, in our study the rates of
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both spontaneous abortion and abortions in general were not different
between ISD and healthy groups. Similar to our study, they could not
detect a significant difference in the outcomes of pregnancy between
pregnant women with and without ISD.
Thyroid dysfunction in pregnancy was the only outcome that was
detected more common in pregnants with ISD than in both the
pregnants who have systemic disease and the healthy pregnants.
However, only the difference in the frequency of thyroid dysfunction
in pregnancy between pregnants with ISD and the healthy pregnant
women was close to the level of statistical significance.
Thyroid dysfunction in pregnancy can appear as hyperthyroidism,
hypothyroidism, subclinical thyroid dysfunction and thyroid autoimmune
antibody positivity. Overt hyperthyroidism has been associated
with miscarriage, stillbirth, PTB, IUGR, LBW, pre-eclampsia and fetal
thyroid dysfunction. Overt hypothyroidism has been associated with
abortion, anemia, pregnancy-induced hypertension, pre-eclampsia,
placental abruption, postpartum hemorrhage, PTB, LBW, intrauterine
fetal death, increased neonatal respiratory distress, and infant neuro
developmental dysfunction. However, the adverse effects of subclinical
thyroid dysfunction and thyroid autoimmunity on pregnancy outcomes
are not clear19.
Although no other adverse pregnancy outcome was accompanying
thyroid dysfunction in pregnancy for those pregnants with ISD in our
study, presence of thyroid dysfunction in pregnancy may be accepted
as a risk factor for the development of other pregnancy complications.
The secondary objective of our study was to evaluate the disease course
of ISD during pregnancy. Pregnancy influences immunologic pathways.
Maternal immune response is suppressed during pregnancy, as a result
of the interaction between the pregnancy-related hormones and the
immune system20. The shift of the immune response from Th1 to Th2
dominance leads to the improvement in Th1 - mediated autoimmune
diseases such as psoriasis, RA and multiple sclerosis21. ISD was stable
in 50%, improved in 28.1% and exacerbated in 21.9% of the patients
in our study.
Study Limitations
The small number of pregnant women in the ISD group with respect to
systemic disease group and the healthy group was the main limitation
of our study. Studies with higher number of pregnants with ISD might
reflect the actual effect of the ISD on the pregnancy outcomes.

Conclusion
In this study, we evaluated the effect of ISD on pregnancy outcomes,
however, we could not detect a significant difference in the outcomes
of pregnancy between pregnant women with and without ISD. This
result may be attributed to the limited number of pregnant women with
ISD included in the study compared to the number of healthy pregnant
women and pregnant women with systemic diseases. Moreover, since
the intensity of inflammation in ISD other than psoriasis would be
expected to be lower, the incidence of adverse outcomes might be
decreasing in a heterogeneous group of ISD patients with regard to
studies carried out only with psoriasis patients.
Thyroid dysfunction in pregnancy was the only outcome that was
encountered more common in pregnant women with ISD than in
healthy pregnant women in our study. Based on from here, we suggest
www.turkderm.org.tr

130

Tabanlıoğlu Onan et al.
Pregnancy outcomes in inflammatory skin diseases

that higher rates of thyroid dysfunction accompanying pregnancy
with ISD may be accepted as a risk factor that can affect pregnancy
outcomes indirectly. We also evaluated the disease course of ISD during
pregnancy and detected that most of the ISDs were either stable or
improved during pregnancy.
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