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Moderador
Notas de la presentación
Idea d’enfoc!! Partim del transplantament de cord blood – doble historia: por un lado hay más facilidad para el desarrollo de la tolerancia – de manera que es más permisivo para diferencias de HLAPor el otro, hay más riesgo infeccioso cuando se transplanta desde esta fuente de progenitores. Que tiene el cordon de especial? Es una fotografía de lo que es el SI del neonato, que es una situación excepcional de la vida! En que pasa de un ambiente con el útero virtualmente estéril a un mundo lleno de antígenos que debe aprender a tolerar así como otros patógenos de los que debe defenderse. Vale, pero qué tiene el cordón de especial? 



WHY?



Structure of the human placenta

Ander et al, Sci Immunol. 2019



Tumoral immunity Allogenic immunity

How is then possible
the tolerance to an
haploidentic
invading embrio?



What is special about maternal 
immunity?

Pathogens

TOLERANCE IMMUNITY

Haploidentic
fetus expressing 

paternal 
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General 
concepts

• Not a state of general immunosuppression but
rather of local and systemic immune
modulation

• Increased susceptibility to some pathogens: 
influenza, measles, hepatitis E, HSV

• Immune related causes of infertility

• Women with problems in the immune system
have greater probavilities of a bad pregnancy
outcome



Maternal immunity is an special
state, needing to tolerate the
conceptus and defend from

pathogens

WHY?



Tolerance 
mechanisms 

of the 
placenta

Ander et al, Sci Immunol. 2019

Moderador
Notas de la presentación
Increased IL10 and TFGb expression, increased PDL1 expresión in trophoblastic tissue



NK cells in pregnancy

• Protect both the mother and 
the conceptus

• High frequency of uterine NK 
cells in decidual leukocytes 
with CD56bright phenotype

• Pregnancy establishment 
function

• Expression of inhibitory 
receptors

• Decidua’s blood vessel 
remodelation function

Ander et al, Sci Immunol, 2019
Esteve-Sole et al, IJMS, 2018



T cells in pregnancy

• Increase in Treg by hormonal changes and 
alloantigenic exposure
– Treg cells are regulated also during menstrual 

cycle
– Decrease in Treg cell markers associated with 

idiopathic infertility
• Reduced Th1/Th2 ratio controversial

– but increased accumulation of paternal-antigens 
specific Th1 cells is associated with decreased 
Treg and abortion (murine model)

• Increased gamma-delta T cells, with inhibitory 
functions 

Ander et al, Sci Immunol, 2019
Esteve-Sole et al, IJMS, 2018



Myeloid derived cells in pregnancy
• Increased proportion of M2 macrophages

– Tissue healing and homeostasis functions
– Hormone levels regulation
– Pathogen clearance in the endometrium.

• Monocytes dual role: both in 
implantation and in pregnancy 
termination

• Dendritic cells are in a more immature 
phenotype with regulatory functions 

• Mast cells with a different phenotype 
compared to peripheral counterparts, 
favor implantations and tissue 
remodeling. 

Ander et al, Sci Immunol, 2019
Esteve-Sole et al, IJMS, 2018



Guleria et al, JI, 2007



Defense 
mechanisms 

of the 
placenta

Ander et al, Sci Immunol. 2019



Maternal immunity is an special
state, needing to tolerate the
conceptus and defend from

pathogens

Both adaptive and innate
populations are modulated local 
and systemically in the mother

during pregnancy

WHY?



Pregnancy
hormones and the

immune system

• Dose dependent effects of pregnancy
hormones, and combination differential effects

• Depending on concentration and estrogen
receptor, estrogens can promete anti-inflamtory
states (ej. Inhibiting NK cell cytotoxicity) or
inflammatory responses (e.j. increased
production of IL-12 and TNF-a by monocytes)

• Progesterone decreases plasmacitoid dendritic
cells production of IFN-a

• hCG has clear regulating functions in dendritic, 
Treg and NK cells, and in extravillous
trophoblasts and endothelial cells by different
mechanisms

Ostensen 2011
Giefing-Kroll et al, 2015
Bansal et al, 2012



IS THIS 
EVERYTHING??



B cells in 
pregnancy

• Understudied with respect to other subsets

• Both protective and harmful:
– Paternal-specific asymmetric antibodies increased 

by progesterone and hGC
– Auto-antibody production (such as anti-

phospholipid antibodies) 
– Association of auto-antibody production and pre-

eclampsia

• B cells are present in the in amniotic fluid 
during initial phases of pregnancy



Breg 
cells

Cancer

Autoimmunity
/ rheumatic

disease

Allergy

Pregnancy and 
neonatal period

Transplantation

Infection

PID

Immune-
related

treatments



Breg 
cells

Cancer

Autoimmunity
/ rheumatic

disease

Allergy

Pregnancy and 
neonatal period

Transplantation

Infection

PID

Immune-
related

treatments



Breg cells as a mechanism of tolerance

Florez-Borja et al, 2013; Kessel et al, 2011; 
Bouaziz et al, 2010, Mauri et al, 2017

Blair et al, Immunity, 2010

CD19+CD24hiCD38hi

Moderador
Notas de la presentación
Las células B reguladoras son un subtipo de células B que están cobrando relevancia desde su caracterización en humanos hace 8 años. Aunque existen diversos subtipos de 



Breg cells as a new mechanism of 
tolerance in pregnancy

Jensen et al, Biol of Repr, 2013

Rolle et al, AJRI, 2013 
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CD24hiCD27hi cells increase in the first trimester of pregnancy but,as observed with murine Breg cells, this increase does not occur in patients who miscarry (Figure 1).In addition, almost 95% of CD24hiCD27hi B cells express the receptor for human gonadotropichormone [24].
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Maternal immunity is an special
state, needing to tolerate the
conceptus and defend from

pathogens

Both adaptive and innate
populations are modulated local 
and systemically in the mother

during pregnancy

The immune system is
modulated by pregnancy

hormones, including Breg cells

WHY?



How pregnancy influences rheumatic
pathology?

Ostensen et al, 2015



How pregnancy influences rheumatic
pathology?

Ostensen et al, 2011
Ostensen et al, 2015



Maternal immunity is an special
state, needing to tolerate the
conceptus and defend from

pathogens

Both adaptive and innate
populations are modulated local 
and systemically in the mother

during pregnancy

Pregnancy can modify disease
course in rheumatic diseases and 
disease activity is associated with

pregnancy outcome

The immune system is
modulated by pregnancy

hormones, including Breg cells

WHY?



Limitations in 
the study of the 

IS during 
pregnancy

• Difficult to study local changes in immunity

• To study changes in the first days after 
conception 

• Murine model has many structural differences 
that make it difficult to extrapolate results to 
humans

• In pathology: difficulty to have big cohorts of 
homogeneous patients 

Moderador
Notas de la presentación
Need for multidisciplinary teams!!! 



Maternal immunity is an special
state, needing to tolerate the
conceptus and defend from

pathogens

Both adaptive and innate
populations are modulated local 
and systemically in the mother

during pregnancy

Pregnancy can modify disease
course in rheumatic diseases and 
disease activity is associated with

pregnancy outcome

The immune system is
modulated by pregnancy

hormones, including Breg cells

Because,… 



Who made this project possible?

• Unidad Funcional de Inmunología Clínica 
HSJD-HCP & Sección de Alergia e 
Inmunología Clínica HSJD:

– Ana Esteve 
– Manel Juan
– Laia Alsina (IP)
– Yiyi Luo
– Àngela Deyà
– Alexandru Vlagea
– Ana María Plaza

• Casa maternitat (HCP)
– Irene Teixidó
– Nuria Baños

• Servicio Inmunología HCP:
– Mireia Antón
– Daniel Jiménez
– Noemí de Moner
– Maria Torradeflot
– Victor Bolaño
– Jordi Yagüe

• Servicio Microbiología HCP (BCG):
– Julià Gonzalez

• Servicio de citometría UGTP
– Marco Fernández

Maite López

Time for 
questions! 

Thank you! 

Moderador
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Depenent del temps que quedi, explicar més o menys
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