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The immune system plays an 
important role in our lives from 
conception to death 

For example,the fusion of sperm and 
egg at fertilisation is mediated by the 
MHC class II molecules that are to be 
found on the head of sperm, and a 
complex of CD4/56lck which is 
present on the plasma membrane of 
the egg (Mori et al. 1992).  



The binding of egg and spermatozoa 
could be blocked by using monoclonal 
antibodies to the CD4 receptors present 
on the plasma membrane of the egg, as 
well as antibodies to the MHC class II 
molecules on the head of the sperm. 

We now know that antibodies against 
spermatozoa are associated with 
infertility.  



A move towards humoral (antibody)-mediated 
immunity   

Decline in cell-mediated immunity   
T helper 1 and NK cells increase; T helper 2 

decrease   
Despite enhanced antibody-mediated 

immunity, the immunoglobulins IgA, IgG, IgM 
all decrease in numbers.   

The peripheral white blood cell count rises 
progressively. 
 



During pregnancy, the body undergoes 
various hormonal changes in order to 
support the growth and development of the 
baby. 

One such change that almost 90% of 
pregnant women experience during 
pregnancy is a weakened immune system. 

This can increase the risks of both 
bacterial and viral infections as regards of 
the mother and the embryo/fetus. 



Another problem that can occur during 
pregnancy is stress – both physical and 
psychosocial. 

Research (Wright et al 2010) has suggested 
that the stress experienced by a pregnant 
mother may translate into long-term health 
problems or her child. 

Mothers who had elevated levels of stress in 
children received more reactive projects, even 
when exposed to low levels of allergens. 

Mothers who were under the most stress during 
pregnancy gave birth to babies with high levels 
of IG E in their cord blood, even though the 
level of dust mites in a home environment was 
low. 



However, it is not all bad news, because 
during pregnancy many women 
experience remission of autoimmune 
diseases, and this is felt to be due to two 
things:  

The reduction in the expression of an 
enzyme (known as pyruvate kinase) in 
cells of the immune system - The activity 
of this enzyme (and its product) both 
promotes cell growth and modifies the 
immune response. 

The stabilising of the production of 
hormones. 



A major immunological problem of 
pregnancy may be formulated thus: how 
does the pregnant mother contrive to 
nourish within herself, for many weeks or 
months, a fetus that is an antigenically 
foreign body? – Peter Medawar (1953) 

Three possible solutions: 
 
1. The anatomical separation of the fetus 

from the mother   
2. The antigenic immaturity of the fetus   
3. The immunological indolence or 

inertness of the mother   
 



These three proposals have provided a 
conceptual framework for all the 
knowledge that we now have in 
reproductive immunology and established 
Medawar as one of the founding fathers 
of reproductive immunology. 
 
 



One of the first recognised changes in the 
peripheral maternal immune system 
during pregnancy is an increase in 
peripheral white blood cell count. 

The most important fetal cells that come 
into contact with maternal cells are 
trophoblast cells 

Although the maternal immune cells are in 
close contact with trophoblast cells, they 
do not attack it despite being activated.  

Veenstra van Nieuwenhoven et al. (2003) 
explain that there are several 
mechanisms that allow the trophoblast to 
escape a maternal immune attack.  



The trophoblast cells in contact with 
maternal (immune) cells do not express 
MHC class Ia antigens and are therefore 
not recognised as nonself by maternal T-
lymphocytes.  

To escape lysis by uNK cells, the 
trophoblast cells express the MHC class Ib 
antigens HLA-G and HLA-E.  

If, however, immune cells still become 
activated, the trophoblast cells are able to 
induce apoptosis in these activated immune 
cells by expressing apoptosis-inducing 
ligands such as FasL. 



In addition, Medawar suggested that the 
function of maternal lymphocytes is also 
suppressed, and there is some truth in 
that, although there is not a general 
suppression of the maternal 
lymphocytes.  

Rather there is a suppression of cell-
mediated immunity during pregnancy 
(i.e. a suppression of type 1 cytokine 
production) in the decidua.  

This suppression appears to be 
necessary for both the implantation and 
the invasion of trophoblast. 
 



There are many problems that could occur in 
pregnancy, but this session is concerned with 
potential problems that are linked to the immune 
system.  

Pre-eclampsia - the occurrence of acute 
hypertension during pregnancy - is one of the 
most important causes of death in women of 
reproductive age in the world, and it may even be 
the most important cause (Chaouat et al. 2005). 

There has been concern for some years now that 
pre-eclampsia or HELLP (haemolysis, elevated 
liver enzymes, low platelets) may be caused by 
problems with the immune system.  
 



Because of continuous direct placental 
cell transfer of immunocompetent cells 
during pregnancy, there is continuous 
contact of maternal lymphocytes to the 
fetal antigens exists (Lo et al. 1997, 
Brune et al. 2004).  

Under normal conditions, the formation 
of a specific maternal cytotoxicity 
against the child is prevented by 
different mechanisms such as low 
antigen exposure (Brune et al. 2004).  
 



We also know that about four weeks after 
delivery, the mother's lymphocytes show an 
increased cytotoxicity against her child's 
cells.  

This possibly reflects the declining 
immunosuppressive mechanisms in the 
mother after birth as well as an elevated 
fetal-maternal cell transfer during birth.  

There is also an increase in serum 
concentration of fetal DNA in the mother's 
serum during pregnancies that are 
complicated by pre-eclampsia (Leung et al. 
2001, Smid et al. 2001).  
 



There are two possibilities for this to occur, either 
it might be due to increased lysis of the fetal cells 
in the maternal circulation, or it may be due to 
increased lysis of the fetal cells at the maternal-
fetal interface (Brune et al. 2004).  

Saito et al. (1990) suggest that an imbalance of 
the TH1/TH2 type responses with a shift towards 
a TH1 response may be involved in the aetiology 
of pre-eclampsia.  

Although there is still much discussion about the 
role of the immune system in pre-eclampsia, 
Chaouat et al. (2005), however, make a fairly 
convincing case for the fact that pre-eclampsia 
could involve cytokine and/or NK dysfunction. 
 



This clinical syndrome is defined as the 
occurrence of 3 or more continuous 
spontaneous pregnancy losses (Givens et al. 
1999).  

The rate of pregnancy loss after implantation 
may be as high as 31% (Clark & Chaouat 
1989). 

  There is much evidence to suggest that 
immunologic factors are involved in RSA - 
recurrent spontaneous abortions (Givens et al. 
1999). 
 



We know that fetal abnormalities account for a 
large proportion of these failures (Givens et al. 
1999).   

Other known causes of RSA are uterine 
abnormalities, microbial infections, or hormonal 
abnormalities (Givens et al. 1999).   

However, for the majority of women (60-70%) 
with 3 or more spontaneous abortions, there is 
no demonstrable cause (Givens et al. 1999).    

Consequently, they are often considered to have 
immune-related recurrent spontaneous abortions 
almost by default (Beer & Kwak 1998,). 



The placenta acts as a barrier that protects the 
fetus against the maternal immune responses 
and at the same time allows for the passage of 
essential nutrients from the mother to the fetus.  

The trophoblasts that are in contact with 
maternal blood cells express HLA-G molecules 
rather than the conventional class I and class II 
HLA molecules.  

 It is now suggested that HLA-G may prevent the 
initiation of an immune response and 
subsequent rejection of the fetus (Givens et al. 
1999). 

 In contrast to normal pregnancies, women with a 
history of RSA show an abnormal pattern of 
lymphocyte distribution and activity.  
 



During normal pregnancy, the levels of 
natural killer (NK) cells decrease, as do their 
functional activities.  

However, when looking at women with RSA, 
it has been demonstrated that the numbers 
of NK cells do not decrease in peripheral 
blood, and indeed, they may even increase 
(Mincheva-Nilsson et al. 1992).  

According to Beer & Kwak (1998), this 
occurrence is possibly due to damage to the 
placenta during pregnancy loss or possibly 
due to the proliferation of NK cells during a 
spontaneous abortion. 

There are other possible causes linked to 
the immune system – but we do not have 
time to go into them here. 
 



 I have looked at one of the possible causes – 
remember there are others - but what can we 
do about RSA? 

This remains controversial, and research is 
still being carried out.  

However, there are two therapies worth briefly 
looking at, namely:  

1. intravenous immunoglobulin (IVIG) infusions 
2. allogeneic leucocyte transfusions (de la 

Morena & Gitlin 2004). 
 



For the past 20 years or more, IVIG has 
been used and has been of benefit to a 
variety of patients with immunodeficiencies, 
immunoneurological problems, 
inflammatory problems, and autoimmune 
conditions.  

However, in terms of the management of 
immunologic abortion, despite theoretical 
benefits, studies have been disappointing in 
trying to demonstrate the efficacy of IVIG in 
recurrent pregnancy loss. 
 



The rationale for this is the induction of 
immunologic tolerance. 

Blood transfusions that contain allogeneic 
leucocytes when given prior to solid organ 
transplantations can result in fewer episodes of 
acute rejection. 

Research by the American Society for 
Reproductive Immunology (RIMTG, 1994) 
came to the conclusion that a small treatment 
effect benefited between 8% and 10% of 
affected couples. 



Pregnancy - relative immunosuppression 
to tolerate the "fetal allograft"?   

Relatively subtle changes in maternal 
immune system.   

Little evidence to support increased 
maternal risk of opportunistic infection.   

Successful pregnancy dependent on 
maternal tolerance to paternal antigens. 



This has been a very brief look at the effects of 
the immune system on pregnancy. 

One thing not discussed, because there does not 
appear to have been any research into it as yet, is 
the problem of a mother with an immune 
deficiency being pregnant. 

The question seems to be should they continue to 
receive Ig therapy during pregnancy. 

There does not appear to be any consensus, one 
opinion is that it is important that the mothers 
continue with Ig therapy throughout the 
pregnancy, whilst another opinion is that they 
should not have any Ig until later in pregnancy. 

What do you think? 



 IgG admınıstered IV was shown to cross 
the placental barrıer ın sıgnıfıcant amounts 
only ıf the gestatıonal age was greater 
than 32 weeks. (1) 
 

From a serıes of reports on IVIG ın 
pregnancy, no adverse effects were 
observed ın the fetuses or newborns ın 
any of them – but cautıon has been 
advısed ın ıts use to prevent spontaneous 
abortıon. (2) 



A case of Adult Stıll’s Dısease (ASD) treated 
by IVIG ın a pregnant woman ın the 10th. 
week of pregnancy resulted ın complete 
remıssıon of ASD wıth excellent safety for the 
mother and baby. (3) 

Concernıng the treatment of neonatal 
haemochromatosıs (normally resultıng ın 
severe lıver ınjury), all babıes survıved wıth 
medıcal or no treatment and were healthy at 
follow-up. (4) 

Re. IVIG “Although experıence has suggested 
that these cause no defınıte harmful effects to 
the mother or baby ıf IVIG ıs gıven durıng 
pregnancy, IVIG should usually be avoıded 
durıng pregnancy because ıts safety ıs not 
well establıshed.” (5) 
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