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Introduction 

Recurrent miscarriage (RM) is a diagnosis defined as two 

or more consecutive miscarriages before 24 weeks of 

gestation (Christiansen, 2013). Several potential causal 

factors are known, including uterine abnormalities, 

endocrine disorders, acquired thrombophilia as 

antiphospholipid syndrome, and balanced translocations in 

the maternal and paternal karyotype (Ke, 2014). The 

embryo can be considered as a semi-allograft that requires 

modulation of the maternal immune system to tolerate the 

embryo.  

 

The lack of information explaining the role of the immune 

system, in general, implantation of fetus and reproductive 

failures. Many studies attempted to address the problem 

and come out with logical clarifications. For instant, Saito 

and his colleague explained that pregnancy represents 

immune tolerance, which decreases maternal immune 

response against the fetus that expresses both paternal and 

maternal antigens (Saito et al., 2007). Another study 

elucidate that during pregnancy, the maternal immune 

system is changed in order to create immune tolerance 

towards the paternal antigen expressed on fetal cells. These 

events occurred both at the fetal – maternal interface and in 

the systemic circulation (Toth et al., 2010).  Furthermore, 

during the ovarian cycle, the amount and proportion of 

innate and adaptive immune cells in the peripheral blood 

and the endometrium change between the follicular and 

luteal phases.  

 

The percentage of endometrial CD3 and CD3+ CD4+ cells 

decreases in the luteal phase (Lee et al., 2011). Therefore, 

recurrent miscarriage can be considered as a consequence 

of inappropriate maternal humoral or cellular 

immunological responses towards the embryo (Toth et al. 

2010). SO, immune cells have been extensively studied in 

human decidua and endometrium and their distributions 

are differ from peripheral blood.  It has been reported that 

T cells, macrophages and uterine natural killer (uNK) cells 

consist of main population of immune cells in the 

endometrium (Laird et al. 2003). The aim of this study was 

to review the literature to explore the role of different T 

cell types in recurrent miscarriage.  

 
Immunological mechanism of subsets T cells 

engaging in recurrent miscarriage 
 

The connection between miscarriage and T cells depended 

on the type of T cells. It can be classified into two 

categories:   

 
Promoting maternal immune response toward 

implantation failure    
 

ABSTRACT 

Recent findings on the mechanisms of the molecules and cells underlying recurrent 

miscarriage have shown that immune cells play an important role in the semi-allogeneic 

of the embryo. Moreover, the tolerance of the maternal immune system is clearly 

determined by the types of immune cells. Experimental data have shown that the 

suppressive function of regulatory T cells (Tregs), through the production of IL-10 and 

TGF-beta, appears to protect against embryo implantation rejection. On the other side, 

T-helper (Th 1) cells act against trophoblast development by activating of decidual 

macrophage and conduct apoptosis of trophoblast cells, all of which is detrimental to 

pregnancy. Therefore, the paradoxical roles of the different types of immune cells during 

implantation and conception are investigated.   
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Report showed that a disrupted immune regulation 

between cytotoxic T and NK cells occurs in women with 

recurrent miscarriage. Failure to modulating the immune 

response of TCD8 cells in women with recurrent 

miscarriage may exert NK cells activation, which induced 

abortion (Yoo et al., 2012).  

 

T-helper (Th 1) environment is deleterious for pregnancy 

(Nieuwenhoven et al. 2003). It also has been displayed 

type 1 cytokines enhance decidual macrophage activity and 

induce apoptosis of human trophoblast cells, which are 

harmful to embryo survival (Lee et al. 2011). Cases with 

recurrent miscarriage showed significantly increased 

peripheral blood Th 1/Th 2 cell ratios compared with 

normal fertile cases (Kim et al. 2003).  A study revealed 

that the numbers of activated Th cells CD4+ and cytotoxic 

T cells CD8 + was significantly higher in women with RM 

than fertile controls (Yang et al. 2010). 

 

In addition, a prospective case – control Study investigated 

the percentage of CD3, CD3 + CD4 +, CD3+ CD8 

+markers and also CD4/CD8 ratio in the patients and 

control group during the mid-luteal, phase. 

 

It concluded that TCD8 was significantly higher in 

recurrent abortion women compared with the control group 

However, there was no statistical difference in percentage 

of total TCD3 +and TCD4+ cells between the recurrent 

abortion and control women. Also, the CD4/CD8 ratio was 

lower in the recurrent abortion women compared with the 

control women. These observations support the concept 

that increase of TCD8+ lymphocytes could be involved in 

the aetiology of recurrent abortion (Ghafourian et al., 

2014).  

 
Suppression of the maternal immune system in 

order to tolerate the embryo 

 
Indeed, immune Tcells ,  and in particular CD4+CD25 T 

regulatory (Treg) play important role in modulating this 

maternal immune response during pregnancy (Tilburgs et 

al., 2008; Guerin et al., 2009). In mice, several studies 

have sowed that administering lymphocytes depleted of 

CD25+ Tregs into pregnant mice, which were T cell-

deficient, leading to miscarriage (Aluvihare et al., 2004). 

In addition, Transfer of anti-CD25+ monoclonal antibodies 

led to implantation failure in mice (Shima et al., 2010). 

 

Moreover, the administration of pregnancy-induced 

CD4+CD25+ Tregs protected abortion-prone pregnant 

mice from fetal rejection (Zenclussen et al., 2006). 

 

In addition, many studies concluded a decrease of the level 

of Tregs in the decidua and the peripheral blood of women 

with recurrent miscarriages compared to women with 

healthy pregnancies in human (Mei et al., 2010; Inada et 

al., 2013). 

 

Aluvihare et al., (2004) have demonstrated that systemic 

expansion of the maternal CD25+ T cell pool during 

pregnancy and show that this population contains mostly 

regulatory T cell activity. Moreover to their function in 

suppressing autoimmune responses, maternal regulatory T 

cells suppressed an aggressive allogeneic response directed 

against the fetus. Therefore, the absence of Treg led to the 

failure of gestation due to immunological rejection of the 

fetus.  

 

Investigating CD4+ CD25+ FOXP3+ Tregs in peripheral 

blood in women with recurrent spontaneous miscarriage 

showed low numbers of Tregs at both the follicular and 

luteal phases, comparable to numbers that observed in 

postmenopausal women. In addition to that, Tregs from 

women with recurrent spontaneous miscarriage  were also 

functionally deficient, as higher numbers were required to 

exert a similar magnitude of suppression to 

CD4(+)CD25(+)FOXP3(+) cells from fertile women 

(Arruvito et al., 2007). 

 

Another study illustrated the frequency of 

CD4
+
CD25

+
CD127

dim/−
 Treg cells was dropped in 

recurrent spontaneous miscarriage decidua compared to 

the control group, and the suppressive effect of 

CD4
+
CD25

+
CD127

dim/−
 Treg cells (Bao et al., 2011).  One 

earlier study observed a diminished suppressive capacity 

of Tregs of women who suffered from repeated 

implantation failure compared to fertile women (Lashley et 

al., 2015). A Meta-analysis showed a significant 

correlation between two single nucleotide polymorphisms 

of FoxP3 and immune related pregnancy complications 

(Teshnizi et al., 2019). Recent study revealed a significant 

diminished level of Tregs in both pregnant and non-

pregnant women, both in peripheral blood and in the 

decidua. In addition, both the functional effect of Tregs on 

effector T cells, as well as the expression of IL-10 and 

TGF-beta of the Tregs, was seen to be diminished (Keller 

et al, 2020). IL-10 showed for several inhibitory 

mechanisms including inhibition of cytotoxic T cell 

responses, down regulation of activated macrophages, and 

inhibition of dendritic cells. TGF-β inhibits CD8+ T cell 

cytotoxic activity (Chaudhry et al., 2011; Chen et al., 

2005).  

 

In addition, multiple studies conclude that the expression 

of IL-10 and TGF-beta was diminished in Tregs of women 

with RM compared to controls groups (Bao et al., 2011; 

Sereshki et al., 2014; Zhang et al., 2015; Zhu et al., 2017). 

These cytokines control harmful immune response against 

the embryo, which are mediating the inhibitory effect of 

Tregs (Jutel et al., 2003). 
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Conclusion 

 

This review study showed that the mechanisms underlying 

the interplay between T cells and embryo implantation 

depend on the type of T cells. The aaccumulated data 

illuminated a higher level of cytotoxic T cell CD8 cells in 

women with recurrent miscarriage. Moreover, the ability of 

these cells to activate NK cells induces miscarriage. 

However, T regulatory cells associated suppression of 

maternal immune response directed against the fetus.  

These observations suggest that the immune response of T 

cells plays a significant role in the aetiology of recurrent 

miscarriage. 
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