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Recurrent miscarriage (RM), defined as three or more 
consecutive pregnancy losses before 20 weeks of gestation, affects 
approximately 1-5% of pregnant women [1]. The etiology of RM is 
still unclear. Among the large number of miscarriage-related factors, 
are uterine structural defaults, defective ploidy control of the 
embryo, defective immunological dialog between the embryo (or 
the fetus) and the uterus sometimes in relation with immunological 
disorders (such as autoimmune diseases), thrombophilia, and free 
radical metabolism imbalance [2]. Numerous studies attempted 
to correlate variants of genes supposed to be intervening in the 
different facets of the early maternal–fetal or maternal embryonic 
dialog, and eventually modify the outcome of fertilization, leading 
to success or failure of post implantation’ development.

 The objective of the present review is to portray the cytokine 
gene polymorphisms studied for their putative association with 
recurrent pregnancy loss. Most of these genes have been studied 
as candidate genes for which strong biological arguments were put 
forward as to their putative involvement in recurrent pregnancy 
loss [3]. Pregnancy depends on the induction of maternal tolerance 
to fetal tissues; decidual cells will inhibit maternal immunity during 
pregnancy. Natural killer cells migrating into the uterus during 
implantation and coordinate the secretion of cytokines that help 
or limit trophoblast invasion [4]. An increase in of Th2 cells and 
a decrease in Th1 cells type will protect the allogenic fetus from 
infiltrating cytotoxic T cells.

Interleukins are a group of immune modulatory proteins leading 
a variety of immune reactions in human body. These cytokines also 
include many molecules that play a part in human conception [2]. 
IL-1 is produced by cytotrophoblasts at the fetal-maternal interface 
during early pregnancy and is involved in trophoblast invasion and 
tissue repair [5]. IL-6, secreted by decidual cell populations, is a 
potent pro-angiogenic cytokine that stimulates the proliferation of 
endothelial cells in vitro and regulates the behavior of the female 
reproductive tract and gestational tissues [5,6]. IL-10, produced by 
cytotrophoblasts and decidual T cells, protect the fetal-placental 
interface by reducing the cytokine secretions of Th1 cells and 
macrophages [7]. 

IL-17-positive T cells accumulate in both the decidua and the 
peripheral blood in patients with RM [8]. IL-18 induces INF-α, 
leading to the activation of NK cells, which are involved in uterine 
vascularization and implantation [9]. IL-21 was also identified 
as a susceptibility gene for RM [10]. IL-6, IL-10 and IL-18 plasma 
concentrations are higher in women with successful pregnancies 
than in women with RM [11]. Variants of genes alter the 
corresponding protein expression levels. Therefore, it was necessary 
to assess the global frequencies of the variant alleles of interleukins 
that might cause RM. Single-nucleotide polymorphisms (SNPs) 
are variations at a single nucleotide position in DNA sequence 
among individuals. If more than 1% of the population carries the 
different nucleotide at a specific position in the DNA sequence, this 
variation is defined as a SNP. They can occur in non-coding regions, 
such as the promoters, and coding regions, such as the gene body 
at a total frequency of approximately every 200-1000 bases. SNPs 
in promoters are suspected to affect transcription factor binding 
[12], which may in turn influence interleukin production and thus 
be associated with RM. While SNPs primarily originate as genetic 
adaption, genetic recombination and mutations. 

The biggest difference between SNPs and mutations is that 
SNPs are inherited. Most SNPs have no effect on development or 
health. But some of these genetic differences have proven to be very 
important to human health. They could alter individual response to 
specific drugs, susceptibility to environmental factors and increase 
the risk of developing a particular disease. If those inherited SNPs 
are high-risk candidates, they deserve our attention, and their 
investigation will lead to further mechanistic research to develop 
new treatment programs.

The relationship between interleukin signaling and the 
immune system are numerous. For instance, IL-12 and IL-18 are 
involved in uterine vascular development through the regulation 
of uterine NK cells [13,14]. Promoter gene polymorphisms were 
analyzed for these factors in 125 RM cases and 136 controls and did 
not demonstrate any significant association [15]. However, another 
study of 282 patients and 283 controls from Saudi Arabia on IL-18 
promoter haplotypes reconstructed from genotyping four SNPs 
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showed several haplotypes associated with reduced IL‑18 levels 
and increase RM risk [16]. 

A more recent study extended to a Tunisian population 
the analysis of the same haplotypes of four SNPs of IL‑18 were 
associated with an increased risk of RM (OR: 20.73 and 5.23, 
respectively), and C‑G‑A‑G conferred a protection (OR: 0.29). 
Overall, these allelic combinations are found in 54% of the controls 
and 35% of the patients, which give them an important potential 
predictive value [17]. 0n the other hand two studies in Iraqi 
population the first showed association between Cytokine gene 
promoter polymorphisms of Interleukin IL-2 (-330 A/T) and TNF-α 
(‑308 G/A) and IL‑27 with recurrent pregnancy loss in Iraqi women 
while IL‑10(‑1082 A/G) gene promoter was not a risk factor for 
RSA in Iraqi women [18‑20]. In addition a second study done by Al‑ 
azzawie and his workers who found association between RM and 
three HLA‑G alleles(HLA‑G*0103,HLA‑G*0104 and HLA‑G*0105N) 
and 14‑bp insertion/deletion polymorphism in exon 8 of the 3 
untranslated region (3 UTR)frequency and genotypes in idiopathic 
RM Iraqi women [21‑23].

Overall, meta analyses may help to clarify the issues of the 
impact of cytokine polymorphism and RM, such as that of Bombell 
and McGuire 24 which evaluated studies on TNFa, IFNg, IL-1β, 
Il-6, and IL-10 and concluded that IL-1β (−31T, at risk, OR: 2.12, 
CI: 1.04-4.33, from two studies) and IL-6 (−634G, OR: 0.22, 95% 
CI: 0.09-0.57, but from one study only) had significant effects. In 
2009, another meta analyses concluded on the effect of the IL‑10 
genotype [25]. A report combining experiments and meta analyses 
of IL-1β and IL1RN VNTR on a sample of Indian women did not 
find the association of variants of these genes with RM [26]. A 
similar meta analyses concluded the absence of significant effect 
of IL-6 and IFNγ, but comforted the idea of an association of IL-10 
−1082A/G with the risk of RM.

As shown before, the genetic study of pregnancy loss focused 
overall on a limited number of genes, which have been analyzed 
in numerous human populations. Following these observations, 
two hypotheses can be proposed: either (1) The major genes have 
already been found and duly studied and they explain much of the 
genetic bases of RM or, on the contrary, (2) this phenotype is so 
complex that many genes with small effects can cause the disease, 
and the systematic study of some of them results from a very partial 
understanding of the causes underlying RM. 

One such example is MTHFR enzyme, which is 
ubiquitously expressed, is responsible for the synthesis of 
5‑methyltetrahydrofolate.This molecule is the main methyl donor 
allowing conversion of homocysteine to methionine. Another 
possible approach to discover new genes is to use information 
gleaned from model species, following genome scans. This was 
recently performed in an interspecific recombinant congenic 
collection of mice followed during gestation by ultra sonography 
[27] which recently allowed proposing human alkaline phosphatase 
polymorphisms to be associated with increased or decreased risk 
of pregnancy loss [28].

Different genetic cascade defects can result in pregnancy loss. 
Very few studies on humans revealed functional insights on the 
events ending in pregnancy termination. Some pieces of this puzzle 
may definitely be missing today, but it would be of great importance 
to move to more mechanistic models to better understand the 
genetic bases of abortion.
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