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1 | INTRODUCTION

Abstract

Background: The immunological environment during pregnancy may differ between
allergic and non-allergic women. This study investigates the effect of maternal allergy
on the allergen-induced cytokine and chemokine levels and whether pregnancy modu-
lates these immune responses differently in allergic and non-allergic women.
Methods: The birch-, cat-, phytohemagglutinin- and tetanus toxoid-induced
interferon-y (IFN-y), interleukin (IL)-4, IL-5, IL-10, IL-13, the T-helper 1 (Th1)-associated
chemokine CXCL10 and the Th2-associated chemokine CCL17 levels were quantified
in 20 women with allergic symptoms (sensitized, n = 13) and 36 women without al-
lergic symptoms (non-sensitized, n = 30) at gestational weeks 10-12, 15-16, 25, 35
and 2 and 12 months post-partum.

Results: Birch-, but not cat-induced, IL-5, IL-13 and CCL17 levels were increased dur-
ing pregnancy as compared to post-partum in the sensitized women with allergic
symptoms. In contrast, cat-, but not birch-induced, IL-5 and IL-13 levels were in-
creased during pregnancy as compared to post-partum in the non-sensitized women
without allergic symptoms. Furthermore, IFN-y secretion was increased in the first and
decreased in the second and third trimesters in response to birch and decreased in the
third trimester in response to cat as compared to post-partum in the non-sensitized
women without allergic symptoms. Increased allergen-induced IL-4, IL-5 and IL-13
levels were associated with allergic symptoms and sensitization.

Conclusions: Pregnancy had a clear effect on the allergen-induced IL-5, IL-13, CCL17,
IFN-y and CXCL10 production, with distinct enhanced Th2-responses to birch in the

allergic group and to cat in the non-allergic group.
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beneficial in a reproductive perspective? Does the pregnancy magnify
the Th2-associated immunity in allergic women? Does a strong Th2-

The immunological similarities between allergy and pregnancy, like
the Th2-deviated immune responses to allergensl’2 and at the foetal-
maternal interface,>* have raised several questions: Is maternal allergy
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environment in utero influence the foetal immunity and the suscepti-
bility of post-natal allergy development?

In fact, some studies have indicated favourable effects of maternal
allergy on reproduction, including shorter waiting time to pregnancy,5
higher birthweight and length, longer gestational age®® and a lower risk of
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pre-term birth.”° The increased propensity of allergic mothers to mount
Th2-responses to allergens might, speculatively, in this perspective be
considered as beneficial for pregnancy outcome. However, only a few
studies have been conducted to study the effect of pregnancy on the im-
munity of allergic and non-allergic women.*"*” The idea of a pronounced
Th2-immunity during pregnancy in allergic women is supported by the
observation of increased total IgE levels in the first?® and the third tri-
mester,*! a lack of downregulation of allergen-induced IL-13 production
in the third trimester as compared to post—partum,12 as well as reduced
IFN-y and IL-10 secretion in response to foetal and paternal alloantigen
during and after pregnancy.'®*° The effect of pregnancy at the systemic
level has been studied previously in women with the Th1-associated dis-
eases such as rheumatoid arthritis (RA), psoriasis and multiple sclerosis
(MS). The clinical symptoms of RA, psoriasis and MS were reduced during
pregnancy, while the rate of relapses increased post-partum for women
with MS, indicating that the effect of pregnancy on the maternal immu-
nity is not limited to the maternal-foetal interface.?"%

Immune mediators, secreted systemically and locally during
pregnancy, may affect the immunological environment at the
foetal-maternal interface, possibly influencing the developing foetal
immune system and the susceptibility of post-natal allergy develop-
ment. In addition, allergens have been detected in amniotic fluid.?*?°
Thus, in this perspective, enhanced Th2 responses during pregnancy
might be regarded as unfavourable. Accordingly, positive correla-
tions between circulating chemokine levels during pregnancy and
the offspring’s chemokine levels at birth and during the first 6 years
of life have been reported, with clear differences in chemokine levels
during childhood between the allergic and non-allergic children.?®

In this study, we were interested in the effect of maternal allergy
on immune reactivity in terms of spontaneous, mitogen- and allergen-
induced cytokine and chemokine levels, and whether pregnancy mod-
ulates these immune responses differently in allergic and non-allergic
women. We used a longitudinal study design to compare cytokine and
chemokine responses in early-, mid- and late-gestation, and with two
additional occasions post-partum. We hypothesized that maternal al-
lergy is associated with increased Th2-associated immune responses
to allergens throughout pregnancy and post-partum and that preg-
nancy magnifies the spontaneous, mitogen- and allergen-induced se-
cretion of Th2-associated cytokines and chemokines in both groups,

with a more dominant Th2-profile in the allergic group.

2 | METHODS

2.1 | Study group

Fifty-six pregnant women were included and followed with collec-
tion of blood samples at gestational weeks (gw) 10-12, 15-16, 25, 35
and 39, and in addition at 2 and 12 months post-partum. The allergic
status, that is symptoms of asthma, allergic rhino-conjunctivitis (ARC)
and atopic dermatitis (AD), of the pregnant women was recorded by
structured interviews performed by an allergy research nurse. Twenty
women reported allergic symptoms, 17 women had ARC, 4 had asthma
(of whom 1 also had ARC) and 2 had AD (both of them also had ARC).

Thirty-six women reported no symptoms of allergic disease. Thirteen of
the 20 women with allergic symptoms were sensitized and 30 of the 36
women without allergic symptoms were not sensitized, according to the
Phadiatop®-test (circulating IgE to a panel of inhalant allergens includ-
ing birch, mugwort, timothy, cat, dog, horse, Dermatophagoides pteron-
yssinus, farinae and Cladosporium, Phadia, Uppsala, Sweden). Hence, two
different groups emerged: sensitized women with allergic symptoms
(n = 13) and non-sensitized women without allergic symptoms (n = 30).
The presence of an autoimmune disease was an exclusion criterion.
Maternal and neonatal characteristics at the inclusion and delivery have
been presented in detail elsewhere,?’ and there were no statistically
significant differences between the groups (Table S1). With this study
design with a large number of follow-ups, it was not possible to have a

larger number of participants, due to practical and technical reasons.

2.2 | Sample preparations and cell cultures

Venous blood was drawn in heparin treated tubes (Vacuette, Greiner
Labortechnik, Kremsmiinster, Austria), and the peripheral blood mon-
onuclear cells (PBMCs) were isolated and frozen as described in detail
elsewhere.?’ Thawing and stimulation of the PBMCs were carried out
as previously described.?®

Briefly, 1 million viable PBMCs were stimulated with birch and cat
allergen extracts, the mitogen PHA and tetanus toxoid, in the order
(based on the availability of cells), doses and duration, as presented in
Table 1. An unstimulated control was used to reflect the spontaneous
secretion of the cytokines. The birch and cat allergen extracts were
purchased from Allergologisk Laboratorium A/S, Harsholm, Denmark,
the PHA from Sigma, Stockholm, Sweden, and the tetanus toxoid
and the a-IL-4R from Calbiochem, VWR International AB, Stockholm,
Sweden.

The viability of the cells was assessed with trypan blue, and the
mean viability of the thawed PBMCs was 90% (range: 73%-100%).

2.3 | Quantification of IL-4, IL-5, IL-10, IL-13,
IFN-y, CCL17 and CXCL10 with enzyme-linked
immunosorbent assay (ELISA) and Luminex

IL-4 and IL-10 were quantified using commercially available ELISA
kits (IL-4; Cat no. M9314, IL-10; Cat no. M9310, Peli-pair, Sanquin,
Amsterdam, The Netherlands) according to the recommendations
provided by the manufacturer. Determination of IL-5, IL-13, IFN-y and
CCL17 in the birch, cat, PHA, tetanus toxoid and control supernatants
was performed using an in house Luminex assay as described in detail
elsewhere.?®

The majority of the samples showed CXCL10 levels above the
upper detection limit, and the samples were reanalysed diluted 1:10
and 1:100. This re-analysis of CXCL10 was performed for cell super-
natants from birch, cat and the unstimulated cells as the other stim-
ulations (PHA, tetanus toxoid) showed similar levels of cytokines and
chemokines in allergic and non-allergic group. The detection limits
were?2 pg/mLforCCL17,4 pg/mLforlL-4,5 pg/mLforIL-10,14 pg/mL
for IL-5 and IFN-y, 41 pg/mL for IL-13 and 6 pg/mL for CXCL10.
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TABLE 1 Protocol used for in vitro stimulation

Time
Priority Stimulation (days) Analytes
1 Unstimulated 6 IL-5, IL-13, IFN-y,
control (medium) CCL17,CXCL10
2 Birch (10 kSU/mL) 6 IL-5, IL-13, IFN-y,
CCL17, CXCL10
3 PHA (2 pg/mL) 1 IL-10, IL-5, IL-13,
IFN-y, CCL17
4 Cat (10 kSU/mL) 6 IL-5, IL-13, IFN-y,
CCL17,CXCL10
5 Birch (10 kSU/mL) 6 IL-4
a-IL-4R (2 pg/mL)
6 Cat (10 kSU/mL) 6 IL-4
a-1L-4R (2 pg/mL)
7 Control (medium) 1 IL-10
8 Birch (10 kSU/mL) 1 IL-10
9 Cat (10 kSU/mL) 1 IL-10
10 Tetanus toxoid 6 IL-5, IL-13, IFN-y,
(100 ng/mL) CCL17
11 Tetanus toxoid 1 IL-10
(100 ng/mL)
12 Tetanus toxoid 6 IL-4
(100 ng/mL)

a-IL-4R (2 pg/mL)

PHA, phytohemagglutinin; a-IL-4R, anti-IL-4 receptor.

2.4 | Statistics and data handling

The detection limits were established as the lowest point of the
standard curve where the signal (optical density for ELISA and
median fluorescence intensity for Luminex) was clearly increased
as compared to the blank sample. Samples with signals below this
limit were regarded as undetectable, and these samples were given
half the value of the detection limit. The unstimulated levels were
subtracted from the stimulated levels, to achieve induced cytokine/
chemokine levels. If the difference became smaller than half the
value of the detection limit, they were given half the value of the
detection limit. Nonparametric tests, corrected for ties, were used
(IBM SPSS Statistics 21.0, SPSS Inc., Chicago, IL, USA), and P < .05
was considered as significant. The Wilcoxon signed rank test was
used for comparisons between paired samples and Mann-Whitney
U test for unpaired groups. The X? test was used for categorical
variables, and the Fisher’s exact test was used when the expected

frequency for any cell was <5.

2.5 | Ethics

All women gave their informed consent to participate in the study.
The Regional Ethics Committee for Human Research in Linkdping ap-

proved the study.

3
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3 | RESULTS

3.1 | Effect of maternal allergy on the spontaneous
and induced cytokine and chemokine levels

The allergen-induced cytokine responses were clearly influenced
by maternal allergy (sensitized women with allergic symptoms),
with higher levels of birch-induced IL-4 at gw 25, IL-5 at gw 10-12,
25 and 35, and IL-13 at gw 35 in the sensitized women with allergic
symptoms as compared to the non-sensitized women without aller-
gic symptoms (P = .04-.01, Table S2). Similarly, sensitized women
with allergic symptoms had higher cat-induced IL-4 secretion at gw
15, 25, 35 and 2 and 12 months post-partum, IL-5 at gw 10-12,
15-16 and 2 months post-partum and IL-13 at gw 15-16 than the
non-sensitized women without allergic symptoms (P = .046-.001,
Table S3). The allergen-induced IL-10, IFN-y, CCL17 and CXCL10
levels were similar in the two groups at all occasions (Table S2 and
S3 for birch and cat, respectively). The spontaneous (unstimulated
control), PHA- and tetanus toxoid-induced cytokine and chemokine
levels did not differ between the two groups at any occasion, with
one exception; the unstimulated secretion of IL-10 was increased
at gw 35 in the sensitized women with allergic symptoms com-
pared with the non-sensitized women without allergic symptoms
(P =.03).

3.2 | Effect of pregnancy on the spontaneous,
PHA- and tetanus toxoid-induced cytokine and
chemokine responses

In contrast to the allergen-induced cytokine and chemokine se-
cretion, which was affected by maternal allergy, the spontane-
ous (unstimulated control), PHA- and tetanus toxoid-induced
cytokine and chemokine levels were not significantly altered by
maternal allergy (sensitization combined with allergic symptoms).
Therefore, these data are presented collectively for the 56 women
with and without allergic symptoms, as a characterization of a nor-
mal pregnancy (Figure 1). The unstimulated IL-10 secretion was
lower at gw 10-12 and 15-16 as compared to 2 and 12 months
post-partum (P = .04-.005), and the CCL17 secretion was lower at
gw 25 and 35 than 12 months post-partum (P = .04 and P = .01,
respectively). The unstimulated IL-10 secretion was also analysed
separately, in the sensitized women with allergic symptoms and
the non-sensitized women without allergic symptoms, as the IL-
10 levels differed between the groups at one occasion. No dif-
ferences in the unstimulated IL-10 secretion were detected
during pregnancy and post-partum, when the allergic status of
the mother was taken into account. The unstimulated IL-5, IL-13
and IFN-y secretion and the tetanus toxoid-induced responses (all
analytes) were not modified during pregnancy. The PHA-induced
IL-10 and IFN-y levels were decreased, whereas IL-5, IL-13 and
CCL17 levels were increased during pregnancy as compared to

post-partum (Figure 1).
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FIGURE 1 The PHA-induced (A) IFN-y, (B) IL-10, (C) IL-5, (D) IL-13 and (E) CCL17 levels were modified by the pregnancy in 56 women with
a normal pregnancy, irrespectively of maternal allergy. The figure shows median (solid line) and IQR, 1st and 3rd quartile values, (broken lines).

*P < .05, **P < .01, ***P < .001, Wilcoxon'’s signed rank test

3.3 | Birch- and cat-induced cytokine and chemokine
responses are modulated during pregnancy in
allergic and non-allergic women

The allergen-induced levels of IL-5, IL-13, CCL17, CXCL10 and IFN-y,
but not IL-4 and IL-10, were modulated during pregnancy, with distinct
differences between the groups depending on the specific allergen
stimulation (Figures 2-3). In the sensitized women with allergic symp-
toms, birch-induced IL-5, IL-13 and CCL17 levels were increased at
various time points during pregnancy as compared to 2 months post-
partum (Figure 2A-C), while no alterations in the IFN-y levels were
observed during pregnancy and after delivery. However, the birch-
induced CXCL10 secretion was increased in the gw 25 compared with
12 months post-partum in the sensitized women with allergic symptoms.
The birch-induced levels of IL-5, IL-13 and CCL17 were similar during
pregnancy and post-partum in the non-sensitized women without al-
lergic symptoms, while the IFN-y responses to birch were increased at
gw 10-12 as compared to 12 months post-partum and decreased at gw
15-16, 25, 35 as compared to 2 months post-partum (Figure 3). The
birch-induced CXCL10 levels were decreased in the second trimester
compared with post-partum in the non-sensitized women (Figure 3).
The cat-induced cytokine and chemokine levels were not modified
during pregnancy in the sensitized women with allergic symptoms.
In contrast, the non-sensitized women without allergic symptoms
had increased IL-5 responses to cat at gw 25 and 35 as compared to
2 months post-partum (P = .03 and P = .047, respectively), higher cat-
induced IL-13 levels at gw 10-12 than 12 months post-partum (P = .04)
and lower IFN-y levels at gw 35 than 2 months after delivery (P = .001).

4 | DISCUSSION

A pregnancy in which the mother and the foetus peacefully coex-
ist is a unique immunological situation.?’ Cytokines and chemokines
are key mediators for the function of the immune system, playing
important roles for maintenance of pregnancy and the allergic in-
flammation. The aberrant cytokine secretion in allergic individuals,
that is increased secretion of allergen-induced Th2-associated cy-
tokines, might influence the immune regulation during pregnancy
with magnified Th2-responses as a result. Accordingly, we found an
enhanced secretion of Th2-associated IL-5, IL-13 and CCL17 lev-
els during pregnancy to the seasonal allergen birch, but not to the
perennial allergen cat in the sensitized women with allergic symp-
toms, as well as increased IL-5 and IL-13 levels during pregnancy to
cat, but not to birch in the non-sensitized women without allergic
symptoms. Thus, our data indicate that certain allergen-specific re-
sponses are magnified during pregnancy in both groups. Cat own-
ership was recorded in the questionnaires. Eight non-sensitized
women without allergic symptoms owned a cat but none of the
sensitized women with allergic symptoms did, probably indicating a
more persistent and a higher exposure to cat allergen during preg-
nancy in the non-allergic group. Others have observed that chronic
cat exposure can modulate the immune response.’® Even though
maternal allergy was not associated with increased cat-induced IL-5
and IL-13 levels during pregnancy as compared to post-partum, it is
important to note that the absolute levels of these Th2-associated
cytokines were higher in sensitized women with allergic symptoms

than non-sensitized women without allergic symptoms in early
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gestation. This strong Th2-associated environment during preg-
nancy, particularly obvious in the allergic women, might influence
foetal immune development.

In addition to Th2 responses, also Thil-associated mediators
were modified during pregnancy. In the non-allergic group, the
IFN-y secretion increased in the first and decreased in the second
and third trimesters of pregnancy as compared to post-partum.
Similarly, IFN-y secretion in response to cat was downregulated
in the third trimester. In line with this, the birch-induced CXCL10
levels decreased in the second trimester in the non-allergic women
but surprisingly increased in the second trimester compared with
post-partum in the allergic women. No alterations were seen
for the cat-induced CXCL10-secretion.
sary during implantation,31

IFN-y might be neces-
indicating that Th1-like immune re-
sponses might be important in early pregnancy. Decreased IFN-y
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responses to cat- and house dust mite extracts during pregnancy
have been reported, with similar patterns in allergic and non-
allergic women.? In contrast, the present study did not reveal
alterations in the allergen-induced IFN-y secretion in the allergic
group. We have previously reported a decreased capacity of the
sensitized women with allergic symptoms in this cohort to pro-
duce IFN-y and IL-10 to paternal antigens and pooled unrelated
antigens during pregnancy.13 Thus, certain antigens may modulate
Th1- and Th2-responses during pregnancy whereas other antigens
do not. Various environmental factors can influence the study re-
sults, as well as intermittent intake of anti-allergic drugs. The pos-
sibility of type Il errors cannot be excluded. The allergen-induced
levels of the regulatory/anti-inflammatory cytokine IL-10 were not
modulated during pregnancy in any of the groups, and the spon-
taneous secretion and PHA-induced IL-10 secretion were actually
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decreased in early gestation. This was surprising, but others have
also failed to reveal increased allergen-induced and circulating
IL-10 levels systemically during pregnancy as compared to post-
partum.12 Furthermore, the IL-10 levels in plasma were lower in
mid-gestation as compared to non-pregnant controls®2 and PHA-
stimulated PBMC:s produced less IL-10 in the third trimester of
pregnancy than 2 years post-partum.'* As PHA predominantly acti-
vates T lymphocytes, one could speculate that lipopolysaccharide-
induced activation of IL-10 secreting monocytes might reveal a
discrepant pattern for IL-10 secretion during and after pregnancy.
It would have been interesting to study cytokine secretion from T
and B cell populations separately as others have described differ-
ent IL-10 production by T and B cells during pregnancy in allergic
and non-allergic women.* The spontaneous CCL17 secretion was
also decreased during pregnancy, which is in line with our previous
finding of decreased circulating CCL17 levels during pregnancy as
compared to post-partum. The PHA-induced IL-5, IL-13 and CCL17
levels were increased, and the IFN-y levels were decreased during
pregnancy as compared to post-partum, supporting the traditional
point of view of pregnancy as a Th2-dominant situation. Others
also observed lower PHA-induced IFN-y responses from PBMC:s in
pregnant asthmatic women compared with healthy non-pregnant
women.’

In conclusion, birch- and cat-induced cytokine- and chemokine
secretion were modified during pregnancy, with enhanced Th2-
associated responses during pregnancy in allergic and non-allergic

women, decreased Thil-associated responses during pregnancy in

non-allergic women as compared to post-partum, indicating that
pregnancy influences the regulation of antigen-specific immune
responses, with magnified Th2-responses as a result. Furthermore,
the allergen-induced IL-4, IL-5 and IL-13 levels were increased in
the allergic as compared to the non-allergic women, indicating
that the observed Th2-polarization to allergens during pregnancy
is possibly pronounced in the allergic group. The pronounced
Th2-profile during pregnancy in the allergic women might influ-
ence foetal immune development, possibly contributing to the
increased risk of allergy development in offspring’s of allergic
mothers.
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Supplementary Tablel.

the study

Maternal and neonatal characteristics for the 56 women and children participating in

Women with allergic

Sensitised women with

Women without allergic

Non-sensitised women

Maternal characteristics symptoms allergic symptoms symptoms without allergic symptoms
median (range) (n=20) (n=13) (n=36) (n=30)

Maternal age at delivery (yr) 31 (24-38) 31 (24-38) 31 (22-40) 31 (22-40)

Body Mass Index at gwk 10 23 (18-32) 23 (21-32) 24 (19-34) 23 (19-29)
Gestational age (wk) 40 (38-42) 40 (39-42) 40 (34-42) 40 (34-42)

Maternal characteristics
number

Previous successful
pregnancies

Caesarean section
Smoking during pregnancy

Neonatal characteristics
median (range)

Ao~ p

Birth length (cm)
Birth weight (g)

Neonatal characteristics
number
Sex

primiparous n=10
parous n=10
n=3
n=1

51.5 (48-54)
3815 (3000-4490)

boys n=13, girls n=7

primiparous n=8
parous n=5
n=3
n=1

51 (49-54)
3800 (3000-4490)

boys n=7, girls n=6

primiparous n=14
parous n=22
n=7
n=6

51 (45-54)
3650 (2580-4210)

boys n=19, girls n=17

primiparous n=13
parous n=17
n=7
n=5

50.5 (45-54)
3610 (2580-4210)

boys n=17, girls n=13

yr=years, wk=weeks, gwk=gestational week. Fifty-six pregnant women were included in the study, 20 women with allergic symptoms (second column in the
table) and 36 women without allergic symptoms (forth column in the table). Thirteen of the 20 women who reported allergic symptoms were also
sensitised (third column in the table). Thirty of the 36 women without allergic symptoms were non-sensitised. There were no significant differences
between the groups regarding the maternal and neonatal characteristics shown in the table. Data regarding Body Mass Index was missing for 1 non-
sensitised woman without allergic symptoms and regarding smoking habits during pregnancy for 1 non-sensitised woman without allergic symptoms. The X*
test was used for categorical variables, and the Fisher’s exact test was used when the expected frequency for any cell was less than 5. Mann-Whitney U test
was used for continuous variables.
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Supplementary TableIl. Birch induced cytokine and chemokine responses in sensitised women with allergic
symptoms and non-sensitised women without allergic symptoms (pg/ml). Median, IQR (1% and 3 quartile
values) are indicated.

Birch « - {Tabella formattata
Gestational week Gestational Gestational week Gestational 2 months 12 months
10412 week 15 25 week 35 post partum post partum
Send + Non-sens + Sens + Non-sens + Sens + Non-sens + Sens + Non-sens + Sens + Non-sens + Sens + Non-sens +
Allergic No allergic Allergic No allergic Allergic No allergic Allergic No allergic Allergic No allergic Allergic No allergic
symp symp P symp symp P symp symp P symp symp P symp symp p symp symp P
IL-4 2.0 2.0 1.0 2.0 2.0 0.2 2.0 2.0 0.03 2.0 2.0 0.07 2.0 2.0 0.8 2.0 2.0 0.1
*44.4% pos *8.7% pos
(2.0-2.0) (2.0-2.0) (2.0-5.1) (2.0-2.0) (2.0-5.5) (2.0-2.0) (2.0-10.8) (2.0-2.0) (2.0-3.5) (2.0-2.0) (2.0-2.0) (2.0-2.0)
IL-5 6.9 6.9 0.04 6.9 6.9 0.2 6.9 6.9 0.02 16.5 6.9 0.01 6.9 6.9 0.5 6.9 6.9 @5 - — «[ Tabella formattata
*37.4% pos *8.3% pos *41.7% pos *12% pos *50% pos *11.1% pos
(6.9-56.7) (6.9-6.9) (6.9-99.1) (6.9-6.9) (6.9-74.4) (6.9-6.9) (6.9-51.4) (6.9-6.9) (6.9-20.9) (6.9-6.9) (6.9-18.0) (6.9-6.9)
IL-10 2.4 2.5 0.08 2.4 2.4 0.1 2.4 2.4 0.6 6.1 2.6 1.0 7.3 6.2 1.0 2.4 4.7 0.2
(2.4-2.9) (2.4-29.1) (2.4-2.2) (2.4-6.5) (2.4-22.0) (2.4-15.7) (2.4-18.9)  (2.4-20.8) (2.4-66.9)  (2.4-52.5) (2.4-5.8) (2.4-64.8)
IL-13 129, 164.5 0.9 291.5 47.7 0.08 114.2 90.2 0.2 227.0 20.6 0.02 34.6 201.1 0.08 94.5 99.8 B7 - — { Tabella formattata
(39.24402.7)  (31.4-420.9) (20.6-798.2)  (20.6-239.2) (69.7-907.3)  (20.6-327.1) (36.2-815.4)  (20.6-323.9) (20.6-176.6)  (20.6-529.3) (21.9-682.0)  (20.6-287.2)
IFNy 6.9 6.9 0.1 234 6.9 0.1 6.9 6.9 0.4 6.9 6.9 0.7 6.9 12.3 0.2 6.9 6.9 0.8
(6.9-6.9) (6.9-69.6) (6.9-65.3)  (6.9-22.5) (6.9-29.9) (6.9-6.9) (6.9-25.6)  (6.9-6.9) (6.9-443)  (6.9-76.9) (6.9-26.7) (6.9-9.7)
CCL17 32.3 30.8 1.0 50.0 1.0 0.2 72.2 90.8 0.7 108.2 6.3 0.2 7.2 50.2 0.08 384 28.8 B7- — — «[ Tabella formattata
(3.1-268.9) (1.0-121.5) (1.0-226.4)  (1.0-72.6) (2.0-435.8) (3.6-137.6) (1.0-195.0)  (1.0-88.9) (1.0-42.1) (2.9-196.3) (1.0-188.1) (1.0-66.4)
CXCL10 2.9 2.9 0.7 49 2.9 0.9 1463.9 466.6 0.3 76.2 11.7 0.9 2.9 2.9 0.7 2.9 1433 0.4
(2.9-1185.1)  (2.9-1061.1) (2.9-129.6)  (2.9-525.0) (2.9-3716.5)  (2.9-1692.4) (2.9-1305.5) (2.9-1818.1) (2.9-373.4)  (2.9-689.9) (2.9-1018.1)  (2.9-2116.9)

Sens + Allergic symp = Sensitised women with allergic symptoms Non-sens + No allergic symp = Non-sensitised women without allergic symptoms
*= the proportion (%) of positive values, for mediators with low detectability, when statistically significant differences were observed between groups using
comparisons with Mann-Whitney U-test.




Supplementary Table l11. Cat induced induced cytokine and chemokine responses in sensitised women with
allergic symptoms and non-sensitised women without allergic symptoms (pg/ml). Median, IQR (1% and 3™

quartile values) are indicated. |

B W Formattato: Tipo di carattere: 9 pt,
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Cat == {Tabella formattata
Gestational Gestational Gestational week Gestational 2 months 12 months
week 10-12 week 15 25 week 35 post partum post partum
Sens + Non-sens + Sens + Non-sens + Sens + Non-sens Sens + Non-sens + Sens + Non-sens + Sens + Non-sens +
Allergic No allergic Allergic No allergic Allergic + No allergic Allergic No allergic Allergic No allergic Allergic No allergic
symp symp P symp symp P symp symp P symp symp P symp symp P symp symp P
IL-4 2.0 2.0 0.6 2.0 2.0 0.001 2.0 2.0 0.01 4.4 2.0 0.007 2.0 2.0 0.02 2.0 2.0 0.004
*42.9% pos  *O% pos *42.9% pos *5% pos *55.6% pos *9.5% pos *44.4% pos *8.7% pos *37.5% pos *0% pos
(2.0-2.0) (2.0-2.0) (2.0-17.9) (2.0-2.0) (2.0-22.6) (2.0-2.0) (2.0-19.3) (2.0-2.0) (2.0-7.2) (2.0-2.0) (2.0-15.7) (2.0-2.0)
IL-5 9.4 6.9 0.004 234 6.9 0.04 23.6 6.9 0.08 13.4 6.9 0.2 15.8 6.9 0.01 6.9 6.9 - o 0.{ Tabella formattata
71.4% pos *8.3% pos *55.6% pos  *20% pos *50% pos *12% pos
6.9-44.1) (6.9-6.9) (6.9-114.6)  (6.9-6.9) (6.9-141.2) (6.9-9.3) (6.9-108.5) (6.9-26.8) (6.9-48.3) (6.9-6.9) (6.9-145.2) (6.9-6.9)
IL-10 66.5 87.1 0.7 2.4 51.5 0.09 37.2 721 0.7 68.4 118.0 0.5 120.0 115.0 1 57.8 43.0 0.9
(12.8-193.0) (13.7-200.1) (2.4-59.1) (9.1-126.7) (5.8-183.2) (15.0-145.1) (9.6-180.5 (15.9-179.6) (25.2-143.0) (20.7-199.3) (22.3-134.4) (2.9-168.5)
IL-13 99.9 99.4 0.05 612.5 68.6 0.05 357.3 187.8 0.3 2713 339.6 1.0 3323 140.7 0.2 230.0 56.7 3 - 0.{ Tabella formattata
(98.4-
165.7-1122.0)  (20.6-319.8) 1293.6) (20.6-413.6) (132.6-1418.1)  (20.6-595.7) (87.9-852.0) (20.6-571.3) (80.1-498.7) (31.5-310.7) (76.0-1558.2)  (20.6-206.6)
IFNy 43.6 19.9 0.8 20.2 6.9 0.8 6.9 12.4 0.2 7.8 6.9 0.5 6.9 46.7 0.2 30.1 6.9 0.2
(6.9-127.4) (6.9-191.5) (6.9-160.8)  (6.9-183.7 (6.9-41.7) (6.9-126.8) (6.9-90.3) (6.9-46.7) (6.9-101.6) (6.9-171.3) (16.3-148.0) (6.9-84.6)
CcCL17 |123.5 321 0.3 391.7 453 0.08 230.8 97.8 0.2 46.2 131.5 0.6 75.5 59.6 0.9 131.3 25,7 3 - 0.{ Tabella formattata
|66.5-567.4) (1.0-213.1) (25.6-735.5)  (1.0-154.7) (51.8-1361.1)  (1.0-366.9) (1.0-309.8) (9.5-391.0) (1.0-315.7) (1.0-143.2) (16.0-408.4) (1.0-112.0)
CXCcL1io 2.9 2.9 0.4 2.9 2.9 0.2 2.9 2.9 0.7 2.9 2.9 0.5 2.9 2.9 0.6 2.9 2.9 0.4
(2.9-274.9) (2.9-2.9) (2.9-578.9)  (2.9-2.9) (2.9-2.9) (2.9-2.9) (2.9-355.7) (2.9-2.9) (2.9-2.9) (2.9-55.6) (2.9-2.9) (2.9-60.2)
Sens + Allergic symp = Sensitised women with allergic symptoms Non-sens + No allergic symp = Non-sensitised women without allergic symptoms «-—- {Tabellaformattata

*= the proportion (%) of positive values, for mediators with low detectability, when statistically significant differences were observed between groups using
comparisons with Mann-Whitney U-test.
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