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SHORT COMMUNICATION
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Abstract
Purpose  A previous diagnosis of depression is a strong predictor for perinatal depression, apart from other mental disorders, 
stress, and atopies. It is less clear which factors interfere if perinatal depression occurs as a first depression episode (fePND).
Methods  We examined the associations with atopies and related blood parameters using data of CoLaus|PsyCoLaus.
Results  Newly occurring depression during the perinatal period but not recurrent depression was associated with a lifetime 
diagnosis of allergies and asthma together with persistently increased levels of basophils and eosinophils.
Conclusion  The results imply that immune function may play a relevant role in the risk of a fePND. If confirmed and detailed, 
these findings could serve as the basis for designing preliminary prevention strategies by observing eosinophil and basophil 
levels as well as symptoms of atopic diseases before/during pregnancy.
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Introduction

Perinatal depression (PND) occurs in up to 15% of all par-
turients, and the risk of recurrence is high, with a 15–21% 
prevalence in women without prior psychiatric disorder 

(Rasmussen et al. 2017). Nevertheless, there is growing evi-
dence that PND should be distinguished from other depres-
sive disorders (Sherer et al. 2018). While the main predictor 
for PND is a depressive episode in the history (Gastaldon 
et al. 2022), little is known about the factors associated with 
a first episode of depression during the perinatal period. If 
PND were actually different from other subtypes of depres-
sion, then first episode PND (fePND) – rather than sub-
sequent episode PND (sePND) – would deserve renewed 
attention.

Pregnancy brings with it fundamental bodily changes 
comprising altered hormonal and immune processes, but 
also including an increased plasticity and restructuring of 
the brain (Sherer et al. 2018). Periods of increased plasticity 
are at the same time periods of increased brain vulnerability 
(Tesic et al. 2019), not least induced by diverse pro-inflam-
matory processes in the periphery. Atopic diseases and 
related immune processes would seem to play a prominent 
role in this connection. Recent findings have indicated that a 
history of allergic asthma, rhinitis and/or dermatitis in preg-
nant women is associated with a higher risk of developing 
PND (Blais et al. 2019; Aker et al. 2022). In this study, we 
aimed to extend current knowledge about the associations 
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between the atopies and PND in two directions. The first 
direction was to look for differences in associations between 
sePND and fePND. The second was to examine eosinophil 
and basophil levels, given that higher levels are typically 
associated with atopies, remaining persistently elevated ther-
after (Ajdacic-Gross et al. 2019). Thus, we hypothesized 
that if PND were associated with atopies, this would be pri-
marily fePND and would accompany persistently increased 
eosinophil and basophil levels. The analysis was based on 
data from the CoLaus|PsyCoLaus study.

Methods

CoLaus|PsyCoLaus is a large interdisciplinary population-
based epidemiological study conducted in Lausanne, Swit-
zerland. It was designed to investigate cardiovascular risk 
factors and mental disorders in the community and to deter-
mine their associations. Its reach goes far beyond the initial 
focus, however. Due to the wealth of information and range 
of physiological markers, it has been particularly prolific for 
joint analyses of somatic and mental conditions.

CoLaus|PsyCoLaus (Firmann et al. 2008; Preisig et al. 
2009) was designed as a prospective cohort study. The ini-
tial sample (n = 6,734) was randomly selected among the 
35- to 75-year-old residents of the city of Lausanne (Swit-
zerland) according to the civil register. After a first physical 
assessment, which took place between 2003 and 2008, the 
cohort was followed-up approximately 5 years (Follow-up 1, 
FU1) and 10 years (Follow-up 2, FU2) later. For most of the 
participants, the psychiatric assessment started at baseline 
(N = 3,719); at FU1, N = 1,155 new assessments were con-
tributed and at FU2 N = 237 (see more detailed description 
in Supplementary material). While the somatic part of the 
study (CoLaus) favors longitudinal analyses, the psychiatric 
part (PsyCoLaus) mostly relies on cross-sectional analyses 
of self-reported retrospective information from baseline 
assessments. This difference is understandable in view of 
the initial age range, and also applies to the current analysis. 
Among the 5,111 participants with a psychiatric evaluation, 
2,741 were women, and 2,074 of them mothers who reported 
giving birth to at least one child.

The French version (Preisig et al. 1999) of the semi-
structured Diagnostic Interview for Genetic Studies (DIGS) 
(Nurnberger et al. 1994) was used to assess diagnostic infor-
mation on mental disorders, including major depressive 
disorder (MDD) according to the Diagnostic and Statistical 
Manual of Mental Disorders Fourth edition (DSM-IV-TR) 
(American Psychiatric Association 2013). The diagnostic 
information is retrospective, referring to a whole lifetime. 
Interviews were conducted by trained psychologists.

PND was determined in the depression section of the 
DIGS. In addition to MDD criteria, the following question 

was asked: “Did this episode occur at the time of giving 
birth to a child?“. Moreover, all relevant comment variables 
from the depression section were checked for additional 
information. Exclusion criteria were potentially traumatic 
experiences due to miscarriage, death of the newborn or 
serious disease/ handicap of the newborn. Furthermore, 
PND was differentiated into two categories, depending on 
whether it was the first major depressive episode (fePND) 
or a subsequent episode (sePND). Technically, fePND was 
restricted to the same year as the onset of MDD.

Information on socio-demographic characteristics com-
prised the number of deliveries, which was grouped into 
3 categories: 1, 2, 3 or more births. Age at delivery was 
assessed in connection with PND and compared between 
fePND and sePND respondents. Socioeconomic status 
was assessed with the Hollingshead index (Hollingshead 
1975) based on marital status, educational achievement and 
employment status.

The information on atopic diseases was collected using 
an extended version of the medical history parts of the DIGS 
used in the psychiatric assessment, and was based on self-
reporting. The questions on the medical history covered life-
time prevalence and were followed-up by information on age 
of onset of each disease answered in the affirmative.

Blood samples were taken at each somatic assessment 
(baseline, FU1, FU2). Morning venous blood samples served 
to assess eosinophil and basophil counts, white blood cell 
(WBC) counts and further markers in CoLaus|PsyCoLaus. 
The assessment of these markers is described in detail else-
where (Firmann et al. 2008; Ajdacic-Gross et al. 2021). The 
eosinophil and basophil counts were determined at FU1 and 
FU2. Given the age range of the cohort, this mostly occurred 
years after giving birth to a child, which implies that the 
focus was on continuingly shifted eosinophil and basophil 
levels. The availability of double (or more generally: multi-
ple) measurements is a great advantage in view of this focus.

For a detailed description of the data preprocessing steps 
see (Ajdacic-Gross et al. 2021). Briefly, after checking nor-
mal distribution (Kolmogorov-Smirnov and Shapiro-Wilk 
test) the eosinophil and basophil values were transformed 
by square root. Outlier values (< / > 3 standard deviations) 
were set to missing. To use averaged values from data from 
two measurements – if available – the variables were submit-
ted to z-transformation and were age-adjusted using linear 
regression.

The data were preprocessed with SPSS version 28 and 
analyzed with basic statistical procedures. Descriptive sta-
tistics were provided in terms of frequencies and means 
with standard errors for overall PND, sePND and fePND. 
In analyses with categorical variables (asthma, hay fever), 
odds ratios of PND, sePND and fePND were derived from 
contingency tables. In analyses with metric variables (baso-
phils, eosinophils) we used the t-test.
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Results

Overall, 60 out of 2074 mothers in the CoLaus|PsyCoLaus 
study had had a major depressive disorder occurring 
around the birth of a child. Of these, 34 were classified 
as fePND and 26 as sePND.

The socio-economic status as measured by the Hol-
lingshead index with five categories did not significantly 
differ between these two groups (chi2 = 6.09, d.f. 4, 
p = .19), nor did it differ between mothers with and with-
out PND (chi2 = 4.67, d.f. 4, p = .32). The same applies 
for the number of deliveries (3 categories: 1, 2, 3+) (PND 
vs. other: chi2 = 0.68, d.f. 2, p = .79; fePND vs. sePND: 
chi2 = 4.19, d.f. 2, p = .12). The age at delivery of women 
with fePND was significantly lower than in women with 
sePND: 28.2y (SE 0.8) vs. 33.2y (SE 1.3, p = .001).

Based on contingency tables, women with lifetime 
asthma and/or hay fever had > 2-fold higher odds of 
reporting fePND (Table 1, ORs). No associations were 
found between these variables in terms of sePND.

A similar pattern of associations emerged between 
PND and counts of basophils and eosinophils (Table 2.). 
Both types of white blood cell showed increased levels in 
respondents with PND. However, basophils had outstand-
ingly high levels particularly in fePND, whereas eosino-
phils had similarly increased levels in both fePND and 
sePND respondents.

Discussion

This study examined the associations of PND with atopic 
diseases and related blood markers in a large Swiss com-
munity-based sample. The results marked a major difference 
between PND occurring as fePND and sePND. A lifetime 
history of atopic disease (asthma, hay fever) was associated 
exclusively with fePND. In contrast, no such associations 
could be shown for women with sePND. A similar configu-
ration emerged with respect to basophil levels. fePND but 
not sePND was associated with continuingly increased lev-
els of basophils, while both subgroups showed increased 
eosinophil levels.

Research on the association between PND and atopy is 
scarce. In a sample of 937,422 Danish women, those with 
allergic asthma/ rhinitis and/or atopic dermatitis before con-
ception had a 37% increased overall risk of developing a 
mental disorder peripartum (Ren et al. 2021). In another 
study, women with asthma were more likely to develop PND 
as compared to women without asthma (6.1% versus 2.9%) 
(Blais et al. 2019). Furthermore, a higher grade of asthma 
exacerbation has been shown to increase the risk for PND in 
a cohort of 62,583 women (Aker et al. 2022).

While the associations between atopic diseases and 
mood disorders have been investigated for some time now 
(Goodwin et al. 2004), this study extends current knowl-
edge to risk factors for the development of PND (Gastal-
don et al. 2022) by showing that fePND but not sePND 
is associated with atopy and continuingly increased lev-
els of both basophils and eosinophils. Increased levels 

Table 1    Associations between perinatal depression and atopic diseases; frequencies (with proportions) and odds ratios derived from contin-
gency tables

PND perinatal depression, sePND subsequent PND, fePND first episode PND, OR  odds ratio, CI confidence interval

no PND PND OR (CI) sePND OR (CI) fePND OR(CI)
(N = 2014) (N = 60) (N = 26) (N = 34)

asthma 263 (13.1%) 13 (21.7%) 1.84 (0.98–3.45) 4 (15.4%) 1.19 (0.41-3.47) 9 (26.5%) 2.39 (1.10–5.18)
hay fever 367 (18.2%) 15 (25.0%) 1.50 (0.83-2.71) 3 (11.5%) 0.57 (0.17-1.92) 12 (35.3%) 2.46 (1.21-5.02)

Table 2.    Basophil and 
eosinophil levels in perinatal 
depression, overall and for 
subgroups; t-tests based on 
z-standardized and age-adjusted 
values

PND  perinatal depression, sePND  subsequent PND, fePND  first episode PND, SE  standard error
Notes: Basophils and eosinophils represented by z-standardized and age-adjusted values averaged from 
up to two measurements The mean-values represent deviations of these values from 0 Two-sided p-values 
derived from t-tests Differences compared to total n are due to missing values in blood samples The means 
of mothers without PND are ≅0 (due to z-standardization), SE≤0.018

n all PND sePND fePND

PND / no PND mean (SE) p-value mean (SE) p-value mean (SE) p-value

basophils 55 / 1847 0.219 (0.121) 0.039 0.075 (0.216) 0.578 0.347 (0.125) 0.022
eosinophils 55 / 1836 0.252 (0.120) 0.027 0.238 (0.168) 0.155 0.264 (0.172) 0.096
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of basophils, which are key defense cells involved in the 
development and progression of allergic inflammation 
(Siracusa et al. 2013), might deserve particular attention 
owing to the present results.

The theoretical framework of this study rests on two pil-
lars. Atopic diseases come along with a disregulated activ-
ity of the immune system, reflected among other things by 
increased eosinophil and basophil levels, upregulated Th2 
helper cells and related cytokine release (Folci et al. 2021). 
As with other peripheral inflammatory processes, they also 
impact the activity of microglia and other immunologically 
active brain cells (Chua et al. 2020; Tamayo et al. 2024), 
thus indirectly affecting brain functioning. This impact 
extends to brain development and restructuring, particularly 
during critical windows of development (e.g., first years of 
life, adolescence / young adulthood), thus increasing the 
vulnerability for neurodevelopmental disorders and men-
tal disorders in an explicit age-specific manner (Tesic et al. 
2019). Both pillars – a shift towards Th2-related immunity 
and increased brain plasticity during a critical time window 
– are also apparent in pregnancy (Sherer et al. 2018; Duarte-
Guterman et al. 2019). Both are beneficial for the fetus and a 
successful pregnancy, but also bear specific risks as reflected 
by fePND.

The retrospective and exploratory design of the study 
provide limited information regarding the timing and the 
temporal interrelations between the variables of interest. It 
was not possible to determine the timing of the increase in 
eosinophil and basophil levels, which could have occurred 
before or in parallel to PND, in rare instances also after 
PND. From the perspective of basophils and eosinophils, 
two aspects are important: first, they are assumed to be per-
manently increased, so that the timing of the assessment is 
less relevant, and second, they are assumed to be related 
to a vulnerability for atopic diseases, i.e., initial immune 
processes, rather than to the manifest onset of the diseases. 
The manifest onset of hay fever or asthma is not unequivo-
cally linked to the timing of emerging vulnerability in hay 
fever / asthma history and can occur after a long preclinical 
period. In sePND, increased eosinophil levels could repre-
sent PND, but they could also be associated with previous 
depression episodes. Different risk mechanisms for PND can 
be assumed to co-exist:

•	 Pre-existing atopy enhanced during pregnancy;
•	 Manifest atopic disease newly emerging during preg-

nancy;
•	 Vulnerability for atopy emerging during pregnancy and 

introducing a prodromal phase.

Any of these is hypothesized to imply consequences for 
imperfect brain restructuring during pregnancy. Large scale 
prospective studies, which could cover these uncertainties, 

are not feasible. Therefore, cross-sectional studies help to 
fill the gap despite their diverse limitations.

The common limitation of this study is its retrospective 
design with well-known biasing effects (recall bias, telescop-
ing effect). At the same time, the retrospective design is the 
main strength, since it represents the only realistic way of 
bringing together the necessary information from all dif-
ferent age stages. Assessing PND via a major depressive 
episode yields distinctly lower figures than scales such as 
the Edinburgh Postnatal Depression Scale (Cox et al. 1987; 
Lyubenova et al. 2021). In addition, the frequencies were 
diminished by narrowing the time frame of the depressive 
episode to the same year as the delivery and by introducing 
exclusion criteria (miscarriage and other potentially trau-
matic experiences). Altogether this means that we see here 
only the tip of an iceberg and accordingly only associations 
related to the tip. More in-depth analyses were not recom-
mendable, given the small sample of mothers with PND in 
this study.

To sum up, this study showed intriguing associations of 
fePND with atopies and persistently increased eosinophil / 
basophil levels in a community-based sample. FePND and 
sePND emerged as different depression subtypes. The results 
imply that immune function may play a relevant role in the 
risk of fePND, either preceding or reflecting the perinatal 
period. If confirmed and detailed, these findings could serve 
as the basis for designing preliminary prevention strategies 
by observing eosinophil and basophil levels as well as symp-
toms of atopic diseases before / during pregnancy. In any 
case, regular psychological assessments during pregnancy 
can facilitate early intervention, improving outcomes for 
mothers as well as newborns.
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Acknowledgements  We thank the Lausanne inhabitants who volun-
teered to participate in the CoLaus|PsyCoLaus study, the collaborators 
who contributed to the coordination of the studies and the collection 
of data, and the investigators of the CoLaus study as well as many 
GlaxoSmithKline employees who contributed to the study execution.

Funding  Open access funding provided by University of Zurich.  The 
CoLaus|PsyCoLaus study is supported by research grants from Glaxo-
SmithKline, the Faculty of Biology and Medicine of the University of 
Lausanne, and the Swiss National Science Foundation (grants 3200B0–
105993, 3200B0-118308, 33CSCO-122661, 33CS30-139468, 33CS30-
148401, 33CS30_177535 and 3247730_204523) and the Swiss Person-
alized Health Network (grant 2018DRI01).

 The funders had no role in the design of the study, the collection, 
management, analysis and interpretation of the data, the preparation, 
review or approval of the manuscript, or the decision to submit the 
manuscript for publication.

Declarations 

Ethics approval  The CoLaus|PsyCoLaus study was approved by Uni-
versity of Lausanne’s Institutional Ethics Committee. All participants 

https://doi.org/10.1007/s00737-024-01522-5


643First episode depression during the perinatal period is associated with atopic diseases and…

received a detailed description of the goals, procedures and funding of 
the study and signed a written informed consent form. All procedures 
involved in this report comply with the ethical standards of the relevant 
national and institutional committees on human experimentation and 
with the Helsinki Declaration of 1975 (2008 revision).

Conflict of interest  The authors have no conflicts of interest to declare.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Ajdacic-Gross V, Mutsch M, Rodgers S, Tesic A, Muller M, Seifritz E, 
Wagner EN, von Kanel R, Landolt MA, Steinemann N, von Wyl V, 
Castelao E, Strippoli MF, Glaus J, Vandeleur C, Marques-Vidal PM, 
Vollenweider P, Preisig M (2019) A step beyond the hygiene hypoth-
esis-immune-mediated classes determined in a population-based 
study. BMC Med 17:75. https://​doi.​org/​10.​1186/​s12916-​019-​1311-z

Ajdacic-Gross V, Ajdacic L, Xu Y, Müller M, Rodgers S, Wyss C, Olbrich 
S, Buadze A, Seifritz E, Wagner EN, Radovanovic D, von Wyl V, 
Steinemann N, Landolt MA, Castelao E, Strippoli MF, Gholam-
rezaee MM, Glaus J, Vandeleur C, Preisig M, von Känel R (2021) 
Backtracing persistent biomarker shifts to the age of onset: a novel 
procedure applied to men’s and women’s white blood cell counts in 
post-traumatic stress disorder. Bio Neuropsychiatry 4:1–10. https://​
doi.​org/​10.​1016/j.​bionps.​2021.​100030

Aker AM, Vigod SN, Dennis CL, Kaster T, Brown HK (2022) The asso-
ciation between asthma and perinatal mental illness: a population-
based cohort study. Int J Epidemiol 51:964–973. https://​doi.​org/​10.​
1093/​ije/​dyab1​60

American Psychiatric Association, Ed (2013) Diagnostic and statistical 
manual of mental disorders IV. Washington DC https://​doi.​org/​10.​
1176/​appi.​books.​97808​90425​596

Blais L, Salah Ahmed SI, Beauchesne MF, Forget A, Kettani FZ, Lavoie 
KL (2019) Risk of postpartum depression among women with 
asthma. J Allergy Clin Immunol Pract 7(3):925-933e922. https://​
doi.​org/​10.​1016/j.​jaip.​2018.​09.​026

Chua RXY, Tay MJY, Ooi DSQ, Siah KTH, Tham EH, Shek LP, Meaney 
MJ, Broekman BFP, Loo EXL (2020) Understanding the link 
between allergy and neurodevelopmental disorders: a current review 
of factors and mechanisms. Front Neurol 11:603571. https://​doi.​org/​
10.​3389/​fneur.​2020.​603571

Cox JL, Holden JM, Sagovsky R (1987) Detection of postnatal depres-
sion. Development of the 10-item Edinburgh postnatal depression 
scale. Br J Psychiatry 150:782–786. https://​doi.​org/​10.​1192/​bjp.​
150.6.​782

Duarte-Guterman P, Leuner B, Galea LAM (2019) The long and short 
term effects of motherhood on the brain. Front Neuroendocrinol 
53:100740. https://​doi.​org/​10.​1016/j.​yfrne.​2019.​02.​004

Firmann M, Mayor V, Vidal PM, Bochud M, Pecoud A, Hayoz D, 
Paccaud F, Preisig M, Song KS, Yuan X, Danoff TM, Stirnadel 
HA, Waterworth D, Mooser V, Waeber G, Vollenweider P (2008) 
The CoLaus study: a population-based study to investigate the 

epidemiology and genetic determinants of cardiovascular risk fac-
tors and metabolic syndrome. BMC Cardiovasc Disord 8:6. https://​
doi.​org/​10.​1186/​1471-​2261-8-6

Folci M, Ramponi G, Arcari I, Zumbo A, Brunetta E (2021) Eosinophils 
as major player in type 2 inflammation: autoimmunity and beyond. 
In: Turksen K (ed) Cell biology and translational medicine, vol 14. 
Stem cells in lineage specific differentiation and disease. Springer 
International Publishing, Cham, pp 197–219

Gastaldon C, Solmi M, Correll CU, Barbui C, Schoretsanitis G (2022) 
Risk factors of postpartum depression and depressive symptoms: 
umbrella review of current evidence from systematic reviews and 
meta-analyses of observational studies. Br J Psychiatry 221:591–
602. https://​doi.​org/​10.​1192/​bjp.​2021.​222

Goodwin RD, Fergusson DM, Horwood LJ (2004) Asthma and depres-
sive and anxiety disorders among young persons in the community. 
Psychol Med 34:1465–1474. https://​doi.​org/​10.​1586/​ers.​12.​34

Hollingshead AB (1975) Four factor index of social status. Yale Univer-
sity Press, New Haven

Lyubenova A, Neupane D, Levis B, Wu Y, Sun Y, He C, Krishnan A, 
Bhandari PM, Negeri Z, Imran M, Rice DB, Azar M, Chiovitti MJ, 
Saadat N, Riehm KE, Boruff JT, Ioannidis JPA, Cuijpers P, Gil-
body S, Kloda LA, Patten SB, Shrier I, Ziegelstein RC, Comeau L, 
Mitchell ND, Tonelli M, Vigod SN, Aceti F, Barnes J, Bavle AD, 
Beck CT, Bindt C, Boyce PM, Bunevicius A, Chaudron LH, Favez 
N, Figueiredo B, Garcia-Esteve L, Giardinelli L, Helle N, Howard 
LM, Kohlhoff J, Kusminskas L, Kozinszky Z, Lelli L, Leonardou 
AA, Meuti V, Rados, Vega-Dienstmaier K, Benedetti JM, Thombs 
A (2021) Depression prevalence based on the Edinburgh postnatal 
depression scale compared to structured clinical interview for DSM 
disorders classification: systematic review and individual participant 
data meta-analysis. Int J Methods Psychiatr Res 30:e1860. https://​
doi.​org/​10.​1002/​mpr.​1860

Nurnberger JI Jr, Blehar MC, Kaufmann CA, York-Cooler C, Simpson 
SG, Harkavy-Friedman J, Severe JB, Malaspina D, Reich T (1994) 
Diagnostic interview for genetic studies. Rationale, unique features, 
and training. NIMH Genet Initiative Arch Gen Psychiatry 51:849–
859. https://​doi.​org/​10.​1001/​archp​syc.​1994.​03950​11000​9002

Preisig M, Fenton BT, Matthey ML, Berney A, Ferrero F (1999) Diag-
nostic interview for genetic studies (DIGS): inter-rater and test-retest 
reliability of the French version. Eur Arch Psychiatry Clin Neurosci 
249:174–179. https://​doi.​org/​10.​1007/​s0040​60050​084

Preisig M, Waeber G, Vollenweider P, Bovet P, Rothen S, Vandeleur C, 
Guex P, Middleton L, Waterworth D, Mooser V, Tozzi F, Muglia P 
(2009) The PsyCoLaus study: methodology and characteristics of 
the sample of a population-based survey on psychiatric disorders and 
their association with genetic and cardiovascular risk factors. BMC 
Psychiatry 9:9. https://​doi.​org/​10.​1186/​1471-​244X-9-9

Rasmussen MH, Strom M, Wohlfahrt J, Videbech P, Melbye M (2017) 
Risk, treatment duration, and recurrence risk of postpartum affective 
disorder in women with no prior psychiatric history: a population-
based cohort study. PLoS Med 14:e1002392. https://​doi.​org/​10.​
1371/​journ​al.​pmed.​10023​92

Ren T, Chen J, Yu Y, He H, Zhang J, Li F, Svendsen K, Obel C, Wang H, 
Li J (2021) The association of asthma, atopic dermatitis, and aller-
gic rhinitis with peripartum mental disorders. Clin Transl Allergy 
11:e12082. https://​doi.​org/​10.​1002/​clt2.​12082

Sherer ML, Posillico CK, Schwarz JM (2018) The psychoneuroimmunol-
ogy of pregnancy. Front Neuroendocrinol 51:25–35. https://​doi.​org/​
10.​1016/j.​yfrne.​2017.​10.​006

Siracusa MC, Kim BS, Spergel JM, Artis D (2013) Basophils and allergic 
inflammation. J Allergy Clin Immunol 132:789–801. https://​doi.​org/​
10.​1016/j.​jaci.​2013.​07.​046

Tamayo JM, Osman HC, Schwartzer JJ, Ashwood P (2024) The influ-
ence of asthma on neuroinflammation and neurodevelopment: from 
epidemiology to basic models. Brain Behav Immun 116:218–228. 
https://​doi.​org/​10.​1016/j.​bbi.​2023.​12.​003

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12916-019-1311-z
https://doi.org/10.1016/j.bionps.2021.100030
https://doi.org/10.1016/j.bionps.2021.100030
https://doi.org/10.1093/ije/dyab160
https://doi.org/10.1093/ije/dyab160
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.jaip.2018.09.026
https://doi.org/10.1016/j.jaip.2018.09.026
https://doi.org/10.3389/fneur.2020.603571
https://doi.org/10.3389/fneur.2020.603571
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1016/j.yfrne.2019.02.004
https://doi.org/10.1186/1471-2261-8-6
https://doi.org/10.1186/1471-2261-8-6
https://doi.org/10.1192/bjp.2021.222
https://doi.org/10.1586/ers.12.34
https://doi.org/10.1002/mpr.1860
https://doi.org/10.1002/mpr.1860
https://doi.org/10.1001/archpsyc.1994.03950110009002
https://doi.org/10.1007/s004060050084
https://doi.org/10.1186/1471-244X-9-9
https://doi.org/10.1371/journal.pmed.1002392
https://doi.org/10.1371/journal.pmed.1002392
https://doi.org/10.1002/clt2.12082
https://doi.org/10.1016/j.yfrne.2017.10.006
https://doi.org/10.1016/j.yfrne.2017.10.006
https://doi.org/10.1016/j.jaci.2013.07.046
https://doi.org/10.1016/j.jaci.2013.07.046
https://doi.org/10.1016/j.bbi.2023.12.003


644	 E.-Y. N. Wagner et al.

Tesic A, Rodgers S, Muller M, Wagner EN, von Kanel R, Castelao E, 
Strippoli MF, Vandeleur CL, Seifritz E, Preisig M, Ajdacic-Gross V 
(2019) Sex differences in neurodevelopmental and common mental 
disorders examined from three epidemiological perspectives. Psy-
chiatry Res 278:213–217. https://​doi.​org/​10.​1016/j.​psych​res.​2019.​
06.​019

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.psychres.2019.06.019
https://doi.org/10.1016/j.psychres.2019.06.019

	First episode depression during the perinatal period is associated with atopic diseases and persistently increased eosinophil and basophil levels
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Acknowledgements 
	References


