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Introduction

A retrospective cohort analysis was conducted to compare the
incidence of adverse birth outcomes (Caesarean delivery, small for
gestational age, low birth weight, preterm birth, and congenital
anomaly) among women with and without a diagnosis of psoriasis who
gave birth in Newfoundland and Labrador between 1992 and 2012.
Linked psoriasis patient data and birth data were used to assess the
associations between psoriasis case/control status and disease severity
(mild or moderate-to-severe) and pregnancy outcomes.

Background

Psoriasis is a chronic, debilitating inflammatory disease
characterized by lesions of the skin [1]. Worldwide, estimates for the
prevalence of psoriasis in adults range from 0.91% to 8.5%, with higher
prevalence estimates reported at higher latitudes [2].

Onset of psoriasis has a bimodal age distribution: the earlier peak,
which is associated with more severe disease, occurs between ages 15
and 30, and the later peak between ages 50 and 60 [3]. The disease
therefore affects many women of childbearing age [4-6]. In the United
States, an estimated 65,000 to 107,000 births to women with psoriasis
occur each year, approximately 9,000 to 15,000 of which are to women
with moderate-to-severe disease [7].

The inflammatory processes underlying the development of
psoriasis may adversely affect pregnancy outcomes. Many of the
histopathological changes observed in the skin of psoriasis patients
are thought to be due to the action of proinflammatory cytokines [8].
Elevated levels of TNF-a, interferon-y, and IL-6 have been detected in
serum and skin of psoriasis patients, and are correlated with disease
severity [9]. It has been postulated that these cytokines may adversely
affect the placenta, thereby leading to impaired fetal growth and low
birth weight [10,11].

Further evidence in support of an increased risk of adverse
pregnancy outcomes resulting from the inflammatory processes that
characterize psoriasis is provided by studies of other immune-mediated
diseases. Higher rates of low birth weight, small for gestational age,
Caesarean delivery and preterm birth have been observed in women
with inflammatory bowel disease [12-14] and rheumatoid arthritis [15-
17].

Nonetheless, little is known about the effect of psoriasis case status
and severity on pregnancy outcomes. Prior studies have examined
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psoriasis in relation to numerous pregnancy outcomes, including
preterm birth [6,18]; low birth weight [6,18]; size for gestational age
[5,18]; Caesarean delivery [6,18,19]; hypertensive diseases of pregnancy,
including pre-eclampsia or eclampsia [5,6,18,19]; premature rupture
of membranes [5]; macrosomia [5]; and miscarriage or recurrent
miscarriage [5,6,19]; but their findings are contradictory, and several
have been limited by small sample sizes and potential exposure
misclassification [6]. Further, few studies have explored the effect of
disease severity on outcomes [5].

In the current study, we sought to examine the effect of psoriasis
case/control status and severity on several outcomes of pregnancy,
including method of delivery, gestational age, size for gestational age,
birth weight, and presence of congenital anomaly at birth.

Research objectives
The objectives of the study were as follows:

1.  To describe the demographic (marital status, urban/rural
residence, education) and reproductive (parity and age at first birth)
characteristics of women with and without psoriasis.

2. To examine overall rates of adverse pregnancy outcomes
among women with and without psoriasis.

3. To examine overall rates of adverse pregnancy outcomes
by psoriasis severity (mild or moderate-to-severe psoriasis versus
controls).

4.  To analyze psoriasis as a predictor of pregnancy outcomes,
controlling for potential confounding factors.

5. To analyze psoriasis severity as a predictor of pregnancy
outcomes, controlling for potential confounding factors.

Methodology
Study design

A retrospective cohort study design was used to analyze pregnancy
outcomes among women with and without psoriasis, by case status and
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disease severity. Medical records of psoriasis patients at a dermatology
clinic (NewLab Clinical Research Inc., St. John’s) were linked via
a unique identifier to a dataset of live birth registration records in
Newfoundland and Labrador, and the associations between psoriasis
case status and disease severity and the incidence of Caesarean
delivery, Small for Gestational Age (SGA) birth, Low Birth Weight
(LBW), Preterm Birth (PTB), congenital anomaly, and overall negative
pregnancy outcome were analyzed.

Data sources

The NewLab Psoriasis Clinical Database is a database comprising
medical, demographic, and genetic data on psoriasis patients attending
the dermatology clinic at NewLab Clinical Research Inc. between 1989
and 2012. It is maintained by NewLab Clinical Research Inc. Data on
psoriasis diagnosis and severity was obtained from this dataset.

The NLCHI Live Birth System for 1992-2012, which comprises
clinical and demographic data on all live births in Newfoundland
and Labrador, was used to identify birth records for women with and
without psoriasis. A unique identifier was used to link the NewLab
Psoriasis Clinical Dataset to the Live Birth System in order to identify
births to women with psoriasis. Pregnancy outcomes data were also
derived from this dataset.

The NLCHI Clinical Database Management System (CDMS) and
the Newfoundland and Labrador Medical Care Plan (MCP) Fee for
Service (FFS) Physician Claims Databases consist of hospital discharge
data and data on physician services provided on a fee-for-service basis,
respectively, for Newfoundland and Labrador. These datasets were
used to check medical records of controls, to ensure that they had no
documented psoriasis diagnosis. The control sample was drawn from
birth records of women with no medical record in the NewLab Psoriasis
Clinical Dataset and no record of psoriasis diagnosis or treatment in
the CDMS or FFS.

Population estimate data for Newfoundland and Labrador for
2001-2013 were matched to the study dataset by Standard Geographical
Classification (SGC) code, and used to create a variable for urban-rural
residence.

Study population

Cases were women ages 18 to 49 who had been diagnosed with
psoriasis between 1989 to 2012, as documented in the NewLab
Psoriasis Clinical Database, with one or more documented live births
in Newfoundland and Labrador between 1992 and 2012. Only patients
diagnosed with psoriasis at least six months prior to giving birth were
eligible for inclusion in the study. Patients with an unstable medical
or surgical condition or other medical condition that might affect
the conduct of the study, as well as patients with a history of drug or
alcohol abuse, were excluded from the study.

Controls were selected from a population of women ages 18 to
49 without a diagnosis of psoriasis (as determined by the absence of a
patient record in the NewLab Psoriasis Clinical Database or a diagnosis
of psoriasis documented in the CDMS or FES databases), who had
given birth in Newfoundland and Labrador between 1992 and 2012.
From the target population of controls, a sample of birth records
matched to the birth records of psoriasis patients on maternal age,
parity, and year of birth was selected. From that sample, a subsample
was randomly selected to achieve a final study sample with a 1:4 ratio
of births to psoriasis patients versus controls.
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Measures

Exposures of interest were diagnosis of psoriasis and disease
severity, as documented in the NewLab Psoriasis Clinical Database.
Psoriasis severity was categorized as mild or moderate-to-severe, with
the latter defined as psoriasis affecting at least 5% of the surface of a
patient’s body and/or psoriasis of the face, palms, or genital region [20].

Outcome measures were obtained from the NLCHI Live Birth
Dataset and included delivery by Caesarean section, SGA, LBW (birth
weight less than 2500 g), PTB (prior to 37 weeks completed gestation),
and diagnosis of any congenital anomaly at birth. A composite measure
of overall negative outcome, comprising Caesarean delivery, SGA,
LBW, and/or PTB was also considered. Due to the high proportion
(23.0%) of birth records missing data on congenital anomaly, this
variable was not included in the composite outcome.

Adjustment variables for logistic regression analyses were maternal
age, parity, child’s sex, marital status (married versus unmarried), and
urban-rural residence (defined as a population of >1000 versus 1000
or less).

Data analysis

Statistical analyses were performed using SAS version 9.3. Means
for continuous variables were calculated and compared across psoriasis
case status groups using Student’s t-test. Frequencies were calculated for
discrete variables and compared across case status and severity groups
using Chi-square (as cell frequencies permitted) or Fisher’s exact test.
For the unadjusted analysis of pregnancy outcomes by disease severity,
separate comparisons were made for outcomes in women with mild
and moderate-to-severe psoriasis, using women without psoriasis as a
reference group.

Multivariate logistic regression was performed to analyze the
predictive effect of psoriasis case status and severity on pregnancy
outcomes. A generalized estimating equation model, which allows
the correlation of outcomes for a given individual to be estimated and
accounted for in the calculation of regression coefficients and standard
errors, [21] was used to take into account clustering of outcomes among
births to the same mother. Adjustment was made for maternal age,
parity, child’s sex, marital status, and urban-rural residence. Maternal
education was not included in the logistic regression models, as data on
this variable were absent from the majority of birth records.

Ethical and privacy considerations

Ethics approval was obtained from the Human Research Ethics
Authority of Newfoundland and Labrador and the NLCHI Secondary
Uses Committee. All personal identifiers were removed from the linked
dataset prior to analysis, and datasets were stored on a secure server at
NLCHI

Results

Of 1653 records of patients in the NewLab Psoriasis Clinical
Database who were eligible for inclusion in the study, 385 could be
linked to the NLCHI Live Birth Dataset for 1992-2012, giving a linkage
rate of 23.3%. This is a reasonable linkage rate, as not all eligible
psoriasis patients would have given birth during the study time period.

The 385 psoriasis patients represented 615 births in the Live Birth
Dataset. Following exclusion of one non-singleton birth, 2444 births to
2406 women without psoriasis were added to the linked dataset, for an
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approximate 1:4 ratio of births to psoriasis patients versus controls. The
total sample therefore comprised 3059 live births.

Objective 1: To describe the demographic (marital status, urban/
rural residence, education) and reproductive (parity and age at first
birth) characteristics of women with and without psoriasis.

Mean parity and age at first birth for psoriasis patients and controls
are shown in Table 2. Psoriasis patients in this sample had a significantly
higher parity, though this may be due to the process of record selection,
as the study sample contained a higher percentage of multiple births to
the same mother for psoriasis patients compared to controls.

Table 3 shows patients’ marital status, urban-rural residence, and
education level. No significant differences between psoriasis patients
and controls were observed, although it should be noted that education
data were missing for 59% of birth records.

Objective 2: To examine overall rates of adverse pregnancy
outcomes among women with and without psoriasis.

Tables 4-9 show the unadjusted rates of Caesarean delivery, SGA,
LBW, PTB, congenital anomaly, and any negative outcome (Caesarean,
SGA, LBW, and/or PTB) for psoriasis patients and controls. In the
unadjusted analysis, births to patients with psoriasis were shown to be

Table 1. Number of psoriasis patient records that linked to live birth records.

# Eligible psoriasis # Records linked to live % Linkage
patients births
1653 385 233

Table 2. Mean parity and age at first birth in psoriasis cases and controls.

Table 5. Unadjusted rates of small for gestational age, psoriasis patients and
controls*.

SGA Not SGA p-value®
n % n %
Psoriasis (n=594) 61 10.3 533 89.7 0.23
No psoriasis (n=2374) 206 8.7 2168 91.3

*p-value calculated using Chi-square test for independence *Size for gestational age data
were missing for 91 records

Table 6. Unadjusted rates of low birth weight, psoriasis patients and controls*.

LBW Not LBW p-value®
n % n %
Psoriasis (n=615) 43 7 572 93 0.46
No psoriasis (n=2442) 151 6.2 2291 93.8

*p-value calculated using Chi-square test for independence
*Birth weight data were missing for two birth records.

Table 7. Unadjusted rates of preterm birth, psoriasis patients and controls*

PTB Not PTB p-value®
n % n %
Psoriasis (n=612) 51 8.3 561 91.7 0.35
No psoriasis (n=2436) 176 7.2 2260 92.8

p-value calculated using Chi-square test for independence
*Gestational age data were missing for 11 birth records.

Table 8. Unadjusted rates of congenital anomaly, psoriasis patients and controls*

Congenital anomaly | No congenital anomaly | p-value®
Psoriasis (n=385) | No psoriasis (n=2406) p-value® n % n %
Mean SD Mean SD Psoriasis (n=471) 6 13 465 98.7 0.32
Parity* 1.90 0.8 1.66 0.7 <0.0001** No psoriasis (n=1884) 37 2 1847 98
Age at first birth (years) 27.96 52 2871 50 0.01 *p-value calculated using Chi-square test for independence

*p-value calculated using Student’s t-test
*At most recent birth
**p<0.05

Table 3. Marital status, urban-rural residence, and education level of psoriasis patients and
controls.

Psoriasis (n=385) | No psoriasis (n=2406) = p-value®
n % n %

Currently married* 253 65.7 1527 63.5 0.41
Urban residence* 54 14.6 420 17.9 0.12
Education*

Less than high school 12 7.0 82 8.3 0.78
High school graduate 27 15.8 177 18.0

Some college/university 20 11.7 101 10.3
College/university graduate 112 65.5 623 63.4

*p-value calculated using Chi-square test for independence
*At most recent birth

Table 4. Unadjusted rates of Caesarean and vaginal delivery, psoriasis patients and
controls

Caesarean delivery Vaginal delivery p-value®
n % n %
Psoriasis (N=615) 200 325 415 67.5 0.03%*
No psoriasis (n=2444) 688 28.1 1756 71.9

*p-value calculated using Chi-square test for independence
**p<0.05
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*Data on congenital anomaly were missing for 704 birth records (23.0%).

Table 9: Unadjusted rates of overall negative pregnancy outcome, psoriasis patients
and controls.

Negative outcome | No negative outcome p-value®
n % n %
Psoriasis (n=594) 254 427 340 57.2 0.01%*
No psoriasis (n=2374) 880 37.1 1494 62.9

*p-value calculated using Chi-square test for independence
** p<0.05

significantly more likely to result in Caesarean delivery or any negative
outcome (Tables 4 and 9, p= 0.03 and 0.01, respectively), compared to
births to women without psoriasis. Other individual outcome measures
did not demonstrate significant differences between psoriasis patients
and controls.

Objective 3: To examine overall rates of adverse pregnancy
outcomes by psoriasis severity (mild or moderate-to-severe psoriasis
vs. controls).

Tables 10-15 show the unadjusted rates of the above outcomes,
with outcomes for psoriasis patients stratified by disease severity (mild
or moderate-to-severe) and compared to those for women without
psoriasis. Moderate-to-severe psoriasis was found to be associated with
significantly higher rates of SGA or any negative outcome (Tables 11

Volume 2(4): 147-153



Gulliver W (2015) An analysis of the incidence of adverse pregnancy outcomes among women with psoriasis in Newfoundland and Labrador

Table 10: Unadjusted rates of Caesarean and vaginal delivery, by psoriasis severity. of any individual pregnancy outcome or of the Composite negative
outcome, although the association of psoriasis with the latter outcome
Caesarean delivery Vaginal delivery p-value® approached statistical significance (Table 21, p=0.055).
n % n % Table 15. Unadjusted rates of overall negative pregnancy outcome, by psoriasis
No psoriasis (n=2444) 688 28.2 1756 71.8 ref severity.
Mild (n=243) s 309 168 69.1 037 Negative outcome | No negative outcome p-value*
Moderate/severe (n=260) 86 33.1 174 66.9 0.09 n % n %
*p-value calculated using Chi-square test for independence No psoriasis (n=2374) 880 37.1 1494 62.9 ref
Mild (n=232) 88 37.9 144 62.1 0.8
Table 11. Unadjusted rates of small for gestational age, by psoriasis severity*. Moderate/severe (n=253) 7 462 136 538 0.004%*
SGA Not SGA p-value® ap-value calculated using Chi-square test for independence
ok
n % n % p<0.05
No psoriasis (n=2374) 206 8.7 2168 913 ref Table 16. Adjusted model of psoriasis as a predictor of Caesarean delivery.
Mild (=232) 20 8.6 212 91.4 0.98 b OR 95% CI p-value
Moderate/severe (n=253) 32 12.6 221 87.4 0.04%* Psoriasis case 1.04 0.99,1.10 0.12
*p-value calculated using Chi-square test for independence *Size for gestational age data Number of live births 0.96 0.94, 0.98 <0.0001
were missing for 91 birth records ** p<0.05 Maternal age 1.02 1.01.1.02 <0.0001
Child' female vs. mal 0.99 0.96, 1.03 0.63
Table 12. Unadjusted rates of low birth weight, by psoriasis severity*. ! - sex (female va male) -
Marital status (married vs. unmarried) 1.01 0.97, 1.05 0.67
LBW Not LBW p-value® Residence (rural vs. urban) 0.98 0.93, 1.02 0.33
n % n %
No psoriasis (1=2442) 151 6.2 2291 93.8 ref Table 17. Adjusted model of psoriasis as a predictor of small-for-gestational age.
Mild (n=243) 17 7 226 93 0.62 OR 95% CI p-value
Moderate/severe (n=260) 19 7.3 241 92.7 0.48 Psoriasis case 101 0.98, 1.04 0.42
*p-value calculated using Chi-square test for independence Number of live births 0.98 0.97, 1.00 0.03
*Birth weight data were missing for two birth records Maternal age 1 1.00, 1.00 091
. . o . Child' sex (female vs. male) 0.98 0.96, 1.00 0.08
Table 13: Unadjusted rates of preterm birth, by psoriasis severity*. ; ; ;
Marital status (married vs. unmarried) 0.96 0.93,0.98 0.0004
PTB Not PTB p-value® Residence (rural vs. urban) 1 0.97,1.03 0.89
n % n % . o . . .
— Table 18. Adjusted model of psoriasis as a predictor of low birth weight.
No psoriasis (n=2436) 176 7.2 2260 92.8 ref
Mild (n=243) 24 9.9 219 90.1 0.13 OR 95% CI p-value
Moderate/severe (n=257) 17 6.6 240 93.4 0.72 Psoriasis case 1.01 0.98,1.03 0.57
*p-value calculated using Chi-square test for independence Number of live births ! 099, 1.01 098
*Gestational age data were missing for 11 birth records Maternal age 1 1.00, 1.00 0.1
Child' sex (female vs. male) 0.98 0.97, 1.00 0.09
Table 14. Unadjusted rates of congenital anomaly, by psoriasis severity*. Marital status (married vs. unmarried) 0.97 0.95, 0.00 0.002
Congenital ly No congenital ly | p-value® Residence (rural vs. urban) 1.02 1.00, 1.05 0.04
n %o n % Table 19. Adjusted model of psoriasis as a predictor of preterm birth.
No psoriasis (n=1884) 37 2 1847 98 ref
Mild (n=190) 3 1.6 187 98.4 1 OR 95% CI p-value
Moderate/severe (n=202) 2 1 200 99 0.58 Psoriasis case 1.01 0.98, 1.04 041
Number of live births 0.99 0.98, 1.01 0.4
b, : H )
p-value calculated using Fisher’s exact test
*Data on congenital anomaly were missing for 704 birth records (23.0%). Maternal age ! 1.00, 1.00 0.03
Child' sex (female vs. male) 0.97 0.95,0.99 0.002
Marital status (married vs. unmarried) 0.98 0.96, 1.00 0.03
and 15, p=0.04 and 0.004, respectively), although disease severity data Residence (rural vs. urban) 1.03 1.01,1.05 0.01

were not available for 112 (18.2%) of births to women with psoriasis.

L L. . Table 20. Adjusted model of psoriasis as a predictor of congenital anomaly.
Objective 4: To analyze psoriasis as a predictor of pregnancy

outcomes, controlling for potential confounding factors. OR 95% CI p-value
s . . Psoriasi 1.01 0.99, 1.03 0.15
Tables 16-21 show the results of a logistic regression analysis of SorIasts case ’
- . : s Number of live births 0.99 0.98, 1.00 0.19
psoriasis as a predictor of pregnancy outcomes, with generalized
estimating equations used to correct for clustering of outcomes of ~ Maternalage ! 1.00, 1.01 0.004
pregnancies to the same mother. After controlling for the effects of Child' sex (female vs. male) 1.01 1.00, 1.03 0.08
parity, maternal age, child’s sex, mother’s marital status and urban- Marital status (married vs. unmarried) 0.97 0.96, 0.99 0.007
rural residence, psoriasis did not emerge as a significant predictor Residence (rural vs. urban) 1 0.98, 1.01 0.68
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Table 21. Adjusted model of psoriasis as a predictor of overall negative outcome.

Table 27. Adjusted model of psoriasis severity as a predictor of overall negative outcome.

OR 95% CI p-value OR 95% CI p-value
Psoriasis case 1.05 0.999, 1.11 0.055 Psoriasis case 1.04 1.005, 1.08 0.03%*
Number of live births 0.94 0.92, 0.96 <0.0001 Number of live births 0.94 0.91, 0.96 <0.0001
Maternal age 1.02 1.01, 1.02 <0.0001 Maternal age 1.01 1.01, 1.02 <0.0001
Child' sex (female vs. male) 0.96 0.92,0.99 0.01 Child' sex (female vs. male) 0.96 0.92,0.99 0.01
Marital status (married vs. unmarried) 0.95 0.92,0.99 0.03 Marital status (married vs. unmarried) 0.95 0.92,0.99 0.02
Residence (rural vs. urban) 0.99 0.94, 1.04 0.69 Residence (rural vs. urban) 0.98 0.94,1.03 0.44

Table 22. Adjusted model of psoriasis severity as a predictor of Caesarean delivery.

OR 95% CI p-value
Psoriasis case 1.03 0.99, 1.06 0.14
Number of live births 0.96 0.94, 0.98 <0.0001
Maternal age 1.02 1.01, 1.02 <0.0001
Child' sex (female vs. male) 0.99 0.96, 1.02 0.58
Marital status (married vs. unmarried) 1.00 0.97, 1.04 0.89
Residence (rural vs. urban) 0.97 0.93, 1.02 0.26

Table 23. Adjusted model of psoriasis severity as a predictor of small-for-g

estational age.

OR 95% CI p-value
Psoriasis case 1.02 0.99, 1.04 0.17
Number of live births 0.98 0.97, 1.00 0.01
Maternal age 1.00 1.00, 1.00 0.98
Child' sex (female vs. male) 0.98 0.96, 1.00 0.08
Marital status (married vs. unmarried) 0.96 0.94, 0.98 0.001
Residence (rural vs. urban) 1.00 0.97,1.03 0.85

Table 24. Adjusted model of psoriasis severity as a predictor of low birth weight.

OR 95% CI p-value
Psoriasis case 1.01 0.99, 1.02 0.51
Number of live births 1.00 0.99, 1.01 0.95
Maternal age 1.00 1.00, 1.00 0.09
Child' sex (female vs. male) 0.98 0.97, 1.00 0.07
Marital status (married vs. unmarried) 0.97 0.95, 0.99 0.003
Residence (rural vs. urban) 1.02 1.00, 1.05 0.04

Table 25. Adjusted model of psoriasis severity as a predictor of preterm birth.

OR 95% Cl1 p-value
Psoriasis case 1.00 0.98, 1.02 0.8
Number of live births 1.00 0.98, 1.01 0.57
Maternal age 1.00 1.00, 1.00 0.05
Child' sex (female vs. male) 0.97 0.95, 0.99 0.0005
Marital status (married vs. unmarried) 0.98 0.96, 1.00 0.06
Residence (rural vs. urban) 1.03 1.01, 1.05 0.01

Table 26. Adjusted model of psoriasis severity as a predictor of congenital anomaly.

OR 95% CI p-value
Psoriasis case 1.01 1.00, 1.02 0.19
Number of live births 0.99 0.98, 1.00 0.21
Maternal age 1.00 1.00, 1.01 0.004
Child' sex (female vs. male) 1.01 1.00, 1.03 0.07
Marital status (married vs. unmarried) 0.97 0.95,0.99 0.004
Residence (rural vs. urban) 1.00 0.98, 1.02 0.88

Glob Dermatol, 2015
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#4p<0.05

Objective 5: To analyze psoriasis severity as a predictor of
pregnancy outcomes, controlling for potential confounding factors.

Similarly, as shown in tables 22-27, logistic regression analysis did
not show psoriasis severity to be a significant predictor of any individual
pregnancy outcome. However, psoriasis severity was significantly
associated with the composite negative outcome (Table 27, p=0.03).

Discussion

The current analysis contributes to the existing literature on
pregnancy outcomes among women with psoriasis. Prior studies on
this topic are few, and several have been limited by small study samples
[6]. Moreover, the majority of early studies comprised only patients
with mild psoriasis, and could not assess the effect of moderate-to-
severe disease on pregnancy outcomes [5].

We observed an association of psoriasis severity with an overall
negative pregnancy outcome but not with individual outcomes. Similar
findings were reported by Lima et al. [6] who reported an association
of psoriasis with a composite outcome comprising PTB and LBW, but
not with either individual outcome. The authors hypothesized that
their sample was adequate to detect an association with the composite
outcome but insufficient to detect associations with individual
outcomes. While the current study involved a larger sample than
that of Lima et al,, it is possible that the relative infrequency of some
individual outcomes in our study sample limited our ability to detect
associations with these outcomes, particularly when the analysis was
stratified by disease severity.

To our knowledge, only two prior studies have previously
examined the effect of moderate-to-severe psoriasis on pregnancy.
In a matched cohort study of pregnancy outcomes in women with
moderate-to-severe psoriasis and women without psoriasis, Cohen-
Barak et al. [5] reported several adverse pregnancy outcomes associated
with moderate-to-severe psoriasis, including spontaneous abortion,
hypertensive diseases of pregnancy, premature rupture of membranes,
macrosomia, and large for gestational age. However, their analysis
failed to account for clustering of outcomes across pregnancies to the
same mother. Further, all study participants were recruited from a
single university medical centre [5], and both cases and controls may
have been at higher-than-average risk of adverse pregnancy outcomes,
thereby potentially biasing the findings for certain outcomes toward
the null [18].

Yang et al. [18] conducted a population-based analysis of the effect
of psoriasis case status and severity on pregnancy outcomes, utilizing
linked national health insurance and birth certificate registry data from
Taiwan. The authors found an increased risk of LBW (OR=1.40) among
women with moderate-to-severe psoriasis, while mild psoriasis did not
demonstrate an association with any negative pregnancy outcome.
Strengths of the work of Yang et al. include its sample size (N=1463
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births to women with psoriasis) and population-based design, but the
study is limited in the potential for exposure misclassification resulting
from the use of diagnostic codes to identify psoriasis patients, and in
the potential for residual confounding due to unmeasured maternal
factors [18].

The current analysis involved use of a patient clinical database to
identify disease status and severity; therefore, exposure misclassification
is less of a concern for our analysis. However, like Yang et al., we
lacked data on maternal comorbidities and lifestyle factors that may
contribute to adverse pregnancy outcomes in women with psoriasis. Of
particular interest is the well-documented association between psoriasis
and obesity [4,22-24]. It has been hypothesized that production of
inflammatory cytokines by adipose tissue may contribute to the
development of psoriasis [25], and a prospective cohort analysis found
that the risk of psoriasis incidence increased with increasing body mass
index [23], Prepregnancy obesity has been shown to be associated with
risk of congenital anomalies [26], preterm birth [27], and Caesarean
delivery [28,29]; thus, obesity is a potential confounder of any analysis
of psoriasis and pregnancy outcomes.

Other comorbidities and lifestyle factors that have been
demonstrated to be associated with psoriasis include hypertension
[22,30], diabetes [22,30,31], depression [32] higher rates of smoking
during pregnancy [4], and lower rates of prenatal vitamin use, 4 all
of which may contribute to adverse pregnancy outcomes. Maternal
depression has been linked to increased rates of PTB [33,34], SGA
[34], and LBW [34]. Smoking during pregnancy is associated with
intrauterine growth restriction [35] and increased rates of LBW [36]
and PTB [37]. Use of prenatal vitamins containing folic acid has been
shown to protect against neural tube defects [38] and may also confer
a protective effect against pre-eclampsia and SGA [39]. The absence
of data on comorbidities and lifestyle factors is therefore a significant
limitation of our analysis, as residual confounding due to these factors
may well contribute to the association between psoriasis severity and
overall negative outcome that we observed.

A further limitation of the analysis is our inability to adjust for the
effect of medical treatment for psoriasis on pregnancy outcomes. While
data on the safety of many psoriasis treatments during pregnancy are
lacking [7], we cannot exclude the possibility that the observed higher
rates of adverse outcomes observed associated with psoriasis severity in
this analysis may be due in part to the effects of treatment for psoriasis,
rather than to the condition itself.

Finally, a high percentage of records were missing data on the
disease severity among psoriasis patients and on the presence of
congenital anomaly at birth. The degree of missing data on psoriasis
severity may have limited our ability to detect associations between
moderate-to-severe psoriasis and individual outcomes, while a high
rate of missing data on the presence of congenital anomaly limited our
ability to detect associations with this outcome or to include it in the
composite outcome.

Conclusions

The current analysis adds to the existing literature on pregnancy
outcomes among women with psoriasis and suggests that psoriasis
severity may be predictive of overall negative pregnancy outcomes.
However, our ability to draw conclusions about the effect of psoriasis on
pregnancy outcomes is limited by the absence of data on comorbidities,
lifestyle factors, or psoriasis treatment. Further research is warranted
to control for the effects of psoriasis comorbidities and treatment
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on the association between psoriasis severity and adverse pregnancy
outcomes.
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