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ABSTRACT

Aims: To evaluate the ovarian reserve in women with chronic urticaria (CU).

Methods: Thirty women with CU and twenty nine healthy controls were enrolled in this study. Serum levels of anti-Miillerian
hormone (AMH), follicle-stimulating hormone (FSH), estradiol (E2), and luteinizing hormone (LH) were measured on cycle
day 2. All patients underwent transvaginal ultrasonographic examination on the second day of their menstrual cycle to assess
Antral Follicle Count (AFC) and ovarian volume (OV). The disease activity of CU was measured with the urticaria control test

(UCT) and urticaria activity score (UAS).

Results: Women with CU had significantly lower concentrations of AMH, AFC, and E2 than controls. Additionally, total AFC
and ovarian volume were significantly lower in women with CU than in the control group. UAS and UCT were positively
associated with FSH and negatively associated with AMH, AFC, and OV.

Conclusion: This is the first prospective controlled study to examine ovarian reserve in women with CU. In this study, we
found that ovarian reserve was significantly reduced in women with CU. CU may negatively affect the ovarian reserve but the

mechanism of this effect is unclear.
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INTRODUCTION

Chronic urticaria (CU) is a chronic disease characterized
by itchy wheals and flare-type skin reactions lasting
more than six weeks.! The causes remain unknown, so
it is considered idiopathic and occurs in about 0,75%
of patients.”” Generally, CU has an immunological
and inflammatory process and may affect all organs.*
There have been studies that found an association
of CU with thyroid autoimmunity, which further
supports its autoimmune origin.” In the literature, no
study has examined the effects of CU on the ovary.
The reproductive potential of women can be estimated
with ovarian reserve tests consisting of basal levels of
follicle-stimulating hormone (FSH), estrogen (E2), anti-
Miillerian hormone (AMH), as well as antral follicle
count (AFC) and ovarian volume (OV).° The use of
multiple ovarian reserve markers suggests that no test is
ideal. In fact, the biggest determinant of fertility potential
in a regularly cycling woman is age.” However, the most
widely used and reliable tests measuring ovarian reserve
are AMH and AFC. A diminished ovarian reserve is
defined as a reduced ability to produce eggs in the
ovaries of a woman at any age.® Thus far, only one case
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report found an association between CU and ovarian
reserve.” Chronic diseases negatively affect the ovarian
reserve of women and decrease their reproduction
potential. The most commonly used tests, including AFC
and AMH, may measure this effect of chronic diseases on
ovarian reserve. In the literature, this is the first study to
evaluate the effects of CU on ovarian reserve using both
ultrasonographic and biological markers. The present
study investigated the efficacy of the regularly used
markers for predicting ovarian reserve in reproductive-
age women with CU.

METHODS

The study was carried out with the permission of
Acibadem  University Ethics Committee (Date:
22.11.2018, Decision No: 2018-18/29). All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki.

This study was conducted in the Department of Obstetrics
and Gynecology and Dermatology at Kayseri City
Training and Research Hospital. Thirty women with
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CU and 29 healthy women as controls were admitted to
this study. Female patients with a confirmed diagnosis
of CU were asked to participate. After written consent
was obtained, patients were screened for eligibility. The
inclusion criteria were:

1.Reproductive age (20-30 years),

2.Regular menstruation cycle (interval of 21-35 days),
3.Less than 4 days of variation in cycle length, and

4. The presence of both ovaries.

The exclusion criteria were chronic kidney or liver failure,
any known malignancy, smoking history, infertility,
gynecological abnormalities including dysfunctional
uterine bleeding or menorrhagia, previous ovarian surgery,
use within the last 3 months of a hormonal preparation or
unregulated herbal product, or a polycystic ovary syndrome
(PCOS) diagnosis. The control group was selected from
women attending their routine gynecological exam without
any complaints (for example, yearly pap smear screening
). Patients with CU were diagnosed in the Department of
Dermatology. In the early follicular phase of the menstrual
cycle (days 2-4), all patients had a venous blood sample
taken between 08:00 am and 09:00 am from the antecubital
region. The enzymelinked immunosorbent assay (ELISA)
method was used to measure the levels of folliclestimulating
hormone (FSH), luteinizing hormone (LH), estradiol (E2),
and AMH. The AMH Chemiluminescent Microparticle
Immunoassay Model 602 (Cobas®, Roche, Manheim,
Germany) was used to assess the AMH levels. The
Photometric Model 702 (Cobas®, Roche, Manheim,
Germany) was used to analyze FSH, LH, E2, and PRL
levels. A pelvic ultrasound was used to measure ovarian
volume and AFC on the same day as the blood draw. The
same operator blinded to all patient information performed
a pelvic ultrasound with a 7.5 MHz transvaginal probe to
count the total number of antral follicles measuring 2-10
mm in diameter. Ovarian volume was calculated using the
equation of an ellipsoid (0.526 x length x height x width)
(10). Participants’ height, weight, body mass index (BMI),
disease duration, and age were noted. After the venous
blood samples were taken, they were stored at -20+8 °C and
assayed for LH, FSH, E2, and AMH. The disease activity of
CU was measured using the urticaria control test (UCT)
and urticaria activity score (UAS). The same author, R.E.,
evaluated all participants and the severity of the disease was
scored from 0 (no symptoms) to 10 (highest symptoms)
using a visual analog scale (11).

Statistical Analysis

Meantstandard deviation (SD) was used to report
numerical variables. The Kruskal-Wallis test and Mann-
Whitney U test were used to analyze non-normally
distributed variables. For normally distributed data,
paired t-tests were used to compare the groups.
Relationships between parameters were assessed using

Spearman correlation coefficients. p<0.05 was considered
statistically significant. The Statistical Package for the
Social Sciences, version 15.0 (SPSS, Chicago, IL, USA),
was used to perform all analyses.

RESULTS

Table 1 shows the summary of demographic
measurements of the CU and control groups. No
significant differences were found between the groups
for age, BMI, and LH. FSH was significantly higher in
the CU group than in the control group (8.8+4.06 vs.
8.0+0.84, p=0.001).

Table 1. Demographic characteristics and hormonal levels of the

participants

Patient (n:30)  Control (n:29) p-value
Age 23.26+7.89 24.24+2.01 0.44
BMI (kg/m2 ) 23.96+3.78 23.07+0.84 0.216
FSH (mIU/mL) 8.8+4.06 8.0+0.84 0.001
LH (mIU/mL) 7.27£3.62 7.0+0.88 0.09
E2 (pg/mL) 45.93+£21.37 59.62+3.26 <0.001
Total AFC 9.2+£3.5 12.5¢1.5 <0.001
Total OV (cm?) 7.7£4.21 14.37£1.49 <0.001
AMH (ng/ml) 1.62+1.13 2.51+0.50 <0.001
BMI: Body mass index, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone,
E2: Estradiol, AFC: Antral follicle count, OV: Ovarian volume, AMH: Anti Miillerian
hormone.

The values of E2, total AFC, OV, and AMH were
significantly lower in the CU group than in the control.
When we looked for correlations, UAS and UCT were
positively associated with FSH and negatively associated
with AMH, AFC, and OV (Table 2).

Table 2. Association of urticaria activity score (UAS) and urticaria

control test (UCT) with hormonal levels.

UAS UCT p-value
FSH 0.44 0.32 0.03
AMH -0.27 -0.21 0.05
AFC -0.28 -0.18 0.04
oV -0.35 -0.27 0.66
FSH: Follicle-stimulating hormone, AMH: Anti-Miillerian hormone, AFC: Antral
follicle count, OV: Ovarian volume. Statistical analysis was done by Spearman
correlation coefficient.

DISCUSSION

Ovarian reserve is important to achieve pregnancy for
reproductive-age women. Recently, the measurement of
ovarian reserve has been used to predict the reproductive
capacity of women. The most widely used tests are AFC
and AMH." This is the first study to evaluate the effects
of CU on ovarian reserve and evaluate the associated
hormones and AFC. Decreased levels of AMH, which is
produced by granulosa cells, are considered a sensitive
marker of diminished ovarian reserve. Decreased AFC
is another sensitive marker to assess diminished ovarian
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reserve.” In this study, we used the most predictive and
widely used tests to predict ovarian reserve in women
with CU. The values of AMH and AFC were significantly
decreased in our study. Additionally, UAS and UCT are
sensitive tests to measure the severity of CU. In our study,
we first evaluated the correlation between the severity
of CU and ovarian reserve tests. UAS and UCT were
positively associated with FSH and negatively associated
with AMH, AFC, and OV. Recent studies indicate that
lower AMH levels may show an increased risk of earlier
menopause.'” Autoimmune chronic diseases such as
systemic lupus erythematosus(SLE), Behcet, and others
may negatively affect ovarian reserves.””'” Although the
etiology is not clear for CU, the most common reason is
autoimmune conditions. CU is also associated with chronic
inflammation and the disease activity affects the organs."*
In this study, we evaluated effects on reproductive health
in women with CU compared to women without CU. In
the present study, the activity of CU negatively affected
the ovarian reserve. Therefore, treatment and duration of
CU may be used to evaluate this negative effect of CU on
ovarian reserve. The most important factors for fertility are
the number and quality of antral follicles. The number of
oocytes is positively correlated to pregnancy in infertility
treatment.'” Age is one of the most pivotal factors for oocyte
quality.” In this study, the diminished values of AMH and
AFC may prompt a discussion of fertility preservation for
women with CU such as oocyte freezing.

CONCLUSION

This is the first study to suggest that women with CU
are more likely to have diminished ovarian reserves in
their reproductive years than control women. Additional
studies of women with CU using a larger sample size are
needed to confirm that the disease activity negatively
affects the ovarian reserve.
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