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Abstract
Recurrent pregnancy loss (RPL) is defined as two or more pregnancies losses occurring before 20 weeks of gestation
and affecting 1-3% of the couples. Chromosomal abnormalities, uterine defects, thrombophilia, immunological
factors, endocrine and metabolic factors are the known risk factors involved in the causation of recurrent pregnancy
loss in 50% of the cases. However, remaining 50% of the recurrent pregnancy loss cases are unexplained. A lot of
research is going on in the area of recurrent pregnancy loss globally and the results are inconsistent due to study
designs, sample size, ethnicity etc. The present review took an insight into the overall risk factors involved in the
causation of explained recurrent pregnancy loss to help the researchers to identify the origin of pregnancy loss and
to provide best investigation and treatment strategy for women with recurrent pregnancy loss.
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1. Introduction
Recurrent pregnancy loss (RPL) is defined as two or more pregnancy losses occurring prior to 20 weeks of gestation
in 1–3% of couples [1]. Pregnancy loss or miscarriage is the spontaneous process which occurs before the foetus
reaches its viability, which includes all pregnancy losses occurring from the time of conception to 24 weeks of
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gestation. Primary recurrent pregnancy loss is defined as the pregnancy loss without a previous ongoing pregnancy
beyond 24 weeks of gestation, whereas secondary recurrent loss is an episode of pregnancy loss after one or more
previous pregnancies progressing beyond 24 weeks of gestation. Pregnancy is confirmed by the presence of beta
human chorionic gonadotropin (BHCG) hormone in serum or urine. Non visualized pregnancy loss includes
biochemical pregnancy loss and resolved and treated pregnancies of unknown location which occurs after 6 weeks
of gestation, where an ultrasound examination is done only after complete expulsion of the embryo and trophoblast
or else no ultrasound was done after heavy bleeding. In case earlier ultrasound scan is done then it is termed as
clinical miscarriage. Ectopic, molar pregnancies and implantation failures are excluded from the definition of
recurrent pregnancy loss, whereas pregnancy loss after spontaneous conception and assisted reproductive treatment
(ART) are included in the definition of recurrent pregnancy loss. Recurrent early pregnancy loss (REPL) is defined
as the loss of two or more pregnancies occurring before 10 weeks of gestation. Recurrent pregnancy loss affects
approximately 1 to 2% of women taking into consideration three consecutive pregnancy losses occurring before 20
weeks of gestation. A prevalence of 0.8 to 1.4% was reported when only clinical miscarriages that is pregnancy
losses confirmed by ultrasound scan are taken into consideration, including biochemical losses increased the
prevalence from 2 to 3%. The known risk factors for RPL are advanced female age, previous pregnancy losses,
parental structural chromosomal abnormalities, uterine anomalies, endocrine disturbances, antiphospholipid
syndrome (APS) and inherited thrombophilia. Life style and obesity also play an important role in recurrent
pregnancy loss. In spite of lot of research done in the area of RPL only in 50% of the cases the known cause is
identified. Still in majority of the cases a known cause for RPL is unknown. Recurrent pregnancy loss has a
significant psychological and emotional impact on couples. The present review helps the researchers to identify the
different origins of pregnancy loss and to provide best investigation and treatment strategy for women with recurrent
pregnancy loss.

2 Aetiologies of RPL
2.1 Chromosomal abnormalities
Chromosomal abnormalities both structural and numerical are the most common cause of recurrent pregnancy loss
and constitutes 50% of the cases. Balanced translocations are the most common parental abnormality found in 3-5%
of RPL cases followed by reciprocal translocation which affects non-homologous chromosomes and Robertsonian
translocations which involves acrocentric chromosomes. In 5 % of the couples with recurrent pregnancy loss one of
the them carries a balanced chromosomal rearrangement. The other karyotypic abnormalities includes ring
chromosomes, deletions, duplications and mosaicism. A retrospective cohort study reported abnormal parental
karyotypes in 1.9% individuals (n=20432) with recurrent pregnancy loss referred for genetic testing [2]. In a study
of 795 couples with two or more pregnancy losses, 3.5% couples showed chromosomal abnormalities and
subsequent miscarriage rate was higher in carrier couples [3]. Another cohort study reported lower birth rate in
carrier couples compared to women with normal karyotype [4]. Majority of the subsequent pregnancy losses occurs
in the carriers of reciprocal translocations and inversions compared to Robertsonian translocations. Aneuploidy is
one of the important causes of sporadic and recurrent pregnancy loss which increases with female age. Meiotic non-
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disjunction in oogenesis leads to autosomal chromosomal aneuploidies whereas, meiotic spermatogenesis leads to
sex chromosome aneuploidies. Chromosomal analysis of sperm showed numerical abnormalities. Embryos showing
abnormal karyotype are aborted due to implantation failure or other mechanisms interfering with normal placental
growth. Chromosomal abnormalities affect placental morphology, histology, hormones, protein secretions and
shows decreased cell proliferation in vascular smooth muscles and increased apoptosis, which leads to impaired
vascular development and recurrent pregnancy loss. Parental karyotyping can be recommended for recurrent
pregnancy loss couples after individual risk assessment based on genetic history.

2.2 Anatomical abnormalities
Recurrent pregnancy loss in 19% of the women is due to uterine defects, which consists of both acquired and
congenital. Septate uterus is the most common congenital uterine abnormality associated with spontaneous
miscarriage. Congenital uterine malformations are well established in recurrent pregnancy loss.

Congenital

Mullerian tract malformations include septate uterus, bicorporeal uterus with normal cervix (AFS bicornuate uterus),
bicorporeal uterus with double cervix (AFS didelphic uterus) and hemi-uterus (AFS unicornuate uterus). Uterine
malformations prevalence is higher in women with recurrent pregnancy loss history. A higher prevalence of
miscarriage is reported in women with congenital uterine malformations. Women with septate uterus and bicornuate
uterus showed increased probability of pregnancy loss in first trimester, whereas women with arcuate uterus, septate
uterus and bicornuate uterus showed pregnancy loss in second trimester [5]. Acquired uterine malformations such as
submucous myomas, endometrial polyps and uterine adhesions are prevalent in pregnancy loss women, though the
clinical relevance is still not established. A study reported 12.9% of acquired defects, 7% congenital defects and
0.6% of both congenital and acquired defects among 113 recurrent pregnancy loss women [6]. Uterine fibroids were
reported in 8.2% of recurrent pregnancy loss women [7].

2.3 Thrombophilia
Thrombophilia is a hereditary or acquired condition that predisposes women with recurrent pregnancy loss to venous
thromboembolism.

2.3.1 Hereditary thrombophilia: The role of genetic thrombophilia in women with recurrent pregnancy loss have
been evaluated and assumed it to be a causing factor for recurrent pregnancy loss and other reproductive
complications, which includes Factor V Leiden mutation, Prothrombin mutation, Protein C, Protein S and
Antithrombin deficiency and MTHFR mutation. Factor V Leiden mutation (1691G→A) renders factor V resistant to
cleavage by activated protein. Studies on Factor V Leiden mutation showed a significant association between
(F5c.1691G>A) genotype and recurrent pregnancy loss. Carriers of Factor V Leiden mutation were more likely to
have a subsequent loss compared to non-carriers [8]. Prothrombin encoding gene mutation 20210G→A mutation
increases plasma concentrations of prothrombin and risk of thrombosis. Studies has reported a significant
association between prothrombin mutation and recurrent pregnancy loss [9]. MTHFR gene mutation 677C→T a
thermolabile variant can cause hyperhomocysteinemia and associated with recurrent pregnancy loss [10].
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2.3.2 Acquired thrombophilia: Antiphospholipid Syndrome (APS) an autoimmune condition, which is an acquired
thrombophilia accounts for 5-20% of recurrent pregnancy loss. Antiphospholipid antibodies damages trophoblast
and leads to impaired trophoblast mediated functions like spiral artery formation, secretion of growth factors, human
chorionic gonadotrophin (hCG), early apoptosis of trophoblasts and abnormal inflammatory response resulting in
impaired pregnancy support. Lupus anticoagulant (LA), anticardiolipin antibodies (ACA, IgG and IgM), and β2
glycoprotein I antibodies (aβ2GPI, IgG and IgM) are antiphospholipid antibodies associated with thrombosis.

2.4 Immunological factors
2.4.1 Human leukocyte antigen (HLA): HLA influences immune reactions, HLA studies in recurrent pregnancy
loss is divided into three different types. 1) HLA allele compatibility between partners with recurrent pregnancy
loss, 2) HLA allele prevalence in recurrent pregnancy loss women and 3) HLA-C and G alleles studies in partners
with recurrent pregnancy loss. Initially it was thought that increased HLA compatibility between partners would
decrease the probability of mother to produce blocking antibodies that protect against foetal rejection. According to
a meta-analysis allele sharing in HLA-A, B and C loci was not found with various frequencies in recurrent
pregnancy loss and controls, but HLA-DR locus was significantly increased [11]. Allo-immune factors such as
absence of maternal blocking antibodies and HLA sharing at A, B, C and DR loci by couples might be related with
increased risk of miscarriage [12]. HLA-DRB1*03 allele was more often found to be significant in recurrent
pregnancy loss women [13]. A study showed a significant increase in activating and decrease in inhibitory KIRs in
women with recurrent pregnancy loss [14]. Soluble HLA-G polymorphisms modulate NK cytotoxicity and cytokine
secretion at the foetal maternal interface in recurrent pregnancy loss. Low plasma soluble HLA-G levels might be
associated with homozygosity of HLA-G 14bp insertion in HLA-G gene. HLA-G 14bp insertion frequency was
found be significantly increased in recurrent pregnancy loss women [15]. Anti-HY antibodies are directed against
male-specific minor histocompatibility (HY) antigens expressed on most or all nucleated male cells. Live birth rate
in women negative for anti-HY antibodies is more compared to women positive for anti-HY antibodies [16].
However, further studies are needed for confirmation.
2.4.2 Cytokines: TNF-α is a known marker for systemic inflammation, increased levels of TNF-α increases the risk
of miscarriage in recurrent pregnancy loss women. High TNF-α and TNF-α/IL10 ratios characterize women with
euploid compared to aneuploid miscarriages. Secondary recurrent pregnancy loss women had higher levels of TNFα in early pregnancy compared with primary recurrent pregnancy loss women [17].

Th1 cells expressing

intracellular TNF-α in peripheral blood lymphocytes and TNF-α/IL-10 Th-cell ratio was significantly increased in
recurrent pregnancy loss compared to controls [18]. Polymorphisms of cytokine genes influence the production of
cytokines. Cytokine function changes depending on the length of gestation. Mitogen stimulated lymphocytes in
women with recurrent pregnancy loss with further miscarriages produced more TNF-α than women who gave birth
[19].

2.4.3 Antinuclear antibodies (ANA): Antinuclear antibodies (ANA) are directed against various components of
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the cell nuclei, usually detected in autoimmune diseases. Increased levels of antinuclear antibodies were found in
recurrent pregnancy loss. Prevalence of antinuclear antibodies in recurrent pregnancy loss women with new
miscarriage is more compared to women who gave birth [20].

2.4.4 Natural killer cells (NK cells): Natural killer cell investigations in recurrent pregnancy loss is done by flowcytometric analysis or tests of NK cell cytotoxicity of peripheral blood lymphocytes before or during pregnancy
from pre-pregnancy endometrial biopsies or decidual tissue from miscarriages and terminated pregnancies.CD56+
NK cells percentage in peripheral blood cells taken before pregnancy is higher in recurrent pregnancy loss women
compared to controls [21]. Sometimes previous successful pregnancy can induce permanent changes in lymphocyte
subsets including NK cells. Majority of the studies found increased NK cell cytotoxicity in blood samples of women
before pregnancy with a history of recurrent pregnancy loss [21]. A study reported reduced NK cytotoxicity in
recurrent pregnancy loss women compared to controls [22]. Study found higher frequency of CD56+ NK cells in
recurrent pregnancy loss [23]. Other immunological abnormalities include anti-HLA antibodies, celiac disease
serum markers, anti-sperm antibodies and immune biomarkers such as IL2 receptor levels and anti-protein Z.

2.5 Endocrine and metabolic factors
Thyroid, diabetes and polycystic ovarian syndrome (PCOS) are the conditions associated with an increased risk of
miscarriage, the mechanisms thought to be involved are insulin resistance, hyperinsulinemia, hyperandrogenaemia,
or increased plasminogen activator inhibitor-1 activity.

2.5.1 Thyroid dysfunction: Thyroid hormones are very crucial for foetal development, thyroid hormone disorders
and increased thyroid peroxidase antibodies (TPO-Ab) levels disturbs folliculogenesis, spermatogenesis,
embryogenesis and fertilization supporting an important role in pregnancy loss.
Hyperthyroidism: The percentage of hyperthyroidism also called as Graves disease in pregnant women is 0.10.4%, which often leads to pregnancy complications such as

sporadic pregnancy loss, pre-eclampsia, preterm

delivery and congestive heart failure.
Hypothyroidism: Hypothyroidism prevalence was higher in recurrent pregnancy loss women compared to controls
based on serum triiodothyronine (T3), thyroxine (T4) and thyroid stimulating hormone (TSH) levels.
Isolated hypothyroxinaemia: Normal female TSH concentration in conjunction with FT4 concentrations in the
lower 5th or 10th percentile of the reference range is called as isolated hypothyroxinaemia.

Isolated

hypothyroxinaemia has been associated with an increased risk of obstetric complications and child neurocognitive
impairment.
Thyroid autoantibodies: Thyroid peroxidase autoantibodies (TPOAb) are more relevant in recurrent pregnancy
loss compared to antibodies against the thyroid gland. TPOAb prevalence in women of reproductive age is 8-14%.
Majority of the women with TPOAb is euthyroid, although it predisposes to hypothyroidism. A meta-analysis
reported an association of TPOAb and recurrent pregnancy loss [24].
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2.5.2 Polycystic ovary syndrome (PCOS) and Insulin metabolism: Pregnancy complications such as gestational
diabetes, pre-eclamptic toxaemia, pregnancy-induced hypertension and probably pregnancy loss are associated with
polycystic ovarian syndrome. Obesity, hyperinsulinemia, LH hypersecretion, hyperandrogenism, and thrombophilia
are the factors associated with polycystic ovarian syndrome and pregnancy loss and also may be the factors
responsible for uncertainty of association between them. Fasting insulin (FI), fasting glucose (FG), the fasting
glucose to insulin ratio (FG/FI), and insulin resistance (IR) are the markers frequently used to assess insulin
metabolism in women with recurrent pregnancy loss. Insulin resistance was calculated in idiopathic recurrent
pregnancy loss and fertile controls with no pregnancy losses and reported a significance between insulin resistance
and recurrent pregnancy loss [25]. Higher levels of maternal serum fructosamine a known marker for glycemic
control was reported in recurrent pregnancy loss women [26].

2.5.3 Prolactin deficiency: Prolactin is an essential hormone for female reproduction and plays an important role in
maintaining corpus luteum function and progesterone secretion. Prolactin levels were associated with an increased
risk of miscarriage in subsequent pregnancy in unexplained recurrent pregnancy loss women [27]. Prolactin
assessment is done to known ovulatory dysfunction.

2.5.4 Ovarian reserve testing: Taking advanced maternal age into consideration diminished ovarian reserve could
be a causative factor for recurrent pregnancy loss. Measurement of follicular stimulating hormone (FSH), estrogen
(E2), inhibin B, and anti-Mullerian hormone (AMH) are used for the assessment of ovarian reserve, whereas
ultrasound is done to determine antral follicle count (AFC) and ovarian volume. Ovarian reserve was assessed in
women with unexplained recurrent pregnancy loss history and compared with fertile controls. FSH levels were
higher in recurrent pregnancy loss women, whereas the levels of AMH were lower. Higher levels of diminished
ovarian reserve were observed in women with recurrent pregnancy loss [28]. Low levels of AMH and oestradiol
were observed in women with unexplained recurrent pregnancy loss [29].

2.5.5 Luteal phase insufficiency: Progesterone is very crucial for secretory transformation of endometrium that
allows implantation and maintenance of early pregnancy. Luteal phase insufficiency is a condition where
insufficient progesterone exposure to maintain a regular secretory endometrium and allowed for normal implantation
and growth. Several endocrinopathies, stress, PCOS and prolactin disorders cause luteal phase insufficiency. Luteal
phase defect defined as midluteal was higher among recurrent pregnancy loss women compared to fertile controls
[30].

2.5.6 Androgens: Elevated androgen levels are associated with retardation of endometrial development in luteal
phase and assessed as a possible cause for recurrent pregnancy loss. Testosterone and androstenedione levels were
higher in recurrent pregnancy loss women compared to fertile controls. Testosterone levels were higher in
unexplained recurrent pregnancy loss women compared to multiparous women.
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2.5.7 Vitamin D: Vitamin D deficiency is one of the risk factors for gestational diabetes and preeclampsia.
Decreased vitamin D level were associated with the increased prevalence of antiphospholipid antibody, antinuclear
antigen antibody (ANA), anti-ssDNA, and anti-thyroid peroxidase antibody (TPOAb), and with higher peripheral
blood CD19+ B and CD56+ NK cell levels and NK cytotoxicity in women with recurrent pregnancy loss. A study
reported immune regulatory effects of vitamin Don NK cell cytotoxicity, cytokine secretion and degranulation [31].
Lower expression of Vitamin D Receptor and 25-hydroxyvitamin D3-1α-hydroxylase has been observed in recurrent
pregnancy loss women compared to normal pregnant women.

2.5.8 Luteinizing hormone (LH): Luteinizing hormone with high concentrations in the early to mid-follicular
phase has been associated with an increased prevalence of pregnancy loss in both PCOS and without PCOS.

2.5.9 Hyperhomocysteinemia: Elevated plasma levels of homocysteine (Hcy) is called as Hyperhomocysteinemia
(HHcy), it is one of the risk factors for venous thromboembolism and pregnancy complications such as neural tube
defects, pre-eclampsia and placental abruption. Higher levels of homocysteine were observed in women with
recurrent pregnancy loss and unexplained infertility. A study reported homocysteine as a significant risk factor for
recurrent pregnancy loss [32]. Geographical and ethnic variation plays an important role in genetic pathways of
homocysteine metabolism.

2.6 Genetics and RPL
Genetic disorders constitute about 25% of the known causes of recurrent pregnancy loss, which involves both
parental and foetal genetic profile. Sporadic and recurrent pregnancy loss occurs due to the presence of genetic
abnormalities in the conceptus. By analysing the foetal tissue, it is possible to known whether the early pregnancy
loss is due to genetically abnormal foetus. Chromosomal anomalies are one of the most important genetic cause of
recurrent pregnancy loss followed by gene copy numbers variation, single gene defect, single nucleotide
polymorphism, abnormal micro-RNA expression, and many other genetic and epigenetic factors. Genetic studies of
recurrent pregnancy loss help to identify DNA and RNA-based markers exhibiting direct predictive value to a
couple’s risk to experience recurrent pregnancy losses and to capture the gene and protein expression profiles,
pathways, and net- works involved in recurrent pregnancy loss. Array CGH is a better technique which is in current
use. Next generation sequencing (NGS) is a new technique which is not fully used for genetic analysis of pregnancy
tissue but in future it may be helpful. Genetic studies carried out in recurrent pregnancy loss shows inconsistency
due to differences in study design, definitions of RPL and control group, focus on RPL women instead of couples or
placenta, low statistical power due to small sample size, ethnic difference in risk variants.

2.6.1 Single nucleotide polymorphisms (SNPs): Single nucleotide polymorphisms (SNPs) are the most common
genomic variations where a single nucleotide is replaced at a specific position in the DNA. SNPs contributes to
several diseases including recurrent pregnancy loss. Immune tolerance, inflammation, maternal metabolism and
blood coagulation influencing genes are the most common candidate genes studied in recurrent pregnancy loss.
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Endothelial nitric oxide synthase (eNOS) gene plays an important role in uterine and placental angiogenesis, SNPs
of this gene may alter the gene expression leading to recurrent pregnancy loss. Methylation of DNA is most
important for gametogenesis and continuation of pregnancy. DNA methyltransferase 3B (DNMT3B)

and

DNMT3A-448A > G in the 3A promoter region are the common SNPs in recurrent pregnancy loss [33]. SNPs in
the promoter region of matrix metalloproteinase-2 (MMP2) and matrix metalloproteinase-9 (MMP9) genes are
associated with recurrent pregnancy loss which plays an important role in cell proliferation, apoptosis, and
angiogenesis. Cytotoxic T-lymphocyte-associated antigen 4 (CTLA4) gene has a regulatory function and plays a
role in the immune tolerance of the maternal-foetal interface. Abnormal expression of this protein is due to the
SNPs of the promoter region and exon-1, which might be the key factor for recurrent pregnancy loss. The balance
between pro-inflammatory and anti-inflammatory cytokines is very important for successful pregnancy. Interleukin10 (IL-10) and Toll-like receptors are the anti-inflammatory cytokines most important for embryonic implantation
and development, SNPs of these genes may affect their expression and leads to recurrent pregnancy loss. Tumour
necrosis factor-alpha (TNF-α) is an inflammatory cytokine that balances several body functions which includes
coagulation, angiogenesis, and endothelial functions. Studies have shown that SNPs in the promoter region of the
(TNF-α) gene as one of the genetic risk factors for recurrent pregnancy loss [34]. Thrombophilia-associated factor
(Leiden factor) mutation, factor II (prothrombin) G20210Amutation and MTHFR C667T variant encoding the
methylene tetrahydrofolate reductase enzyme with reduced activity are one of the polymorphisms involved in
recurrent pregnancy loss. Chromosome microarray and next generation sequencing are the recent technologies
which helps in genome wide screening of SNPs. Recent studies are focusing on the role of genes involved in the
functioning of placenta which carries maternal and paternal gene copies instead of mere maternal factors.

2.6.2 Micro-RNA (miRNA) expression: MicroRNAs (miRNAs) are the endogenous and short noncoding
molecules transcribed from DNA, plays an important role in gene expression. A single miRNA regulates the
expression of multiple genes and different miRNAs can regulate a particular gene. Micro RNAs are involved in
several regulatory pathways such as cell growth, differentiation, development. Placenta-specific levels of miRNA
expression are important for foetal growth and development. Recent studies showed the role of differential miRNA
expression in adverse pregnancy’s [35, 36].

The expression of HLA-G gene was modulated by a 3’ UTR

polymorphism exhibiting allele-specific affinity to microRNA smiR-148a, miR-148b, and miR-152and consequent
differential mRNA degradation and translation suppression processes [37]. Increased risk of recurrent pregnancy
loss was associated with SNPs in pre-miR-[38]. Placenta-specific miRNAs are capable of crossing placental barrier
and detectable in maternal plasma, altered profile of several miRNAs has been shown in pregnancy complications.

2.6.3 Epigenetics: Epigenetics regulate, govern and control gene expression which is an important factor for
placental development. CpG methylation in DNA, histone modifications in chromatin and non-coding regulatory
RNAs are included in epigenetics. Placental epigenome consists of

active temporal dynamics that changes

epigenetic marks over course of pregnancy. Studies have been carried out on altered placental epigenetics in foetal
growth disturbances, preeclampsia and gestational diabetes [39] but studies showing the role of aberrant epigenetic
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profiling in recurrent pregnancy loss are limited. Increased skewed X-chromosome inactivation (XCI) in women
with recurrent pregnancy loss was reported [40]. A study showed XCI association with maternal age and foetal
karyotype [41]. Study carried out in hCG beta-subunit coding CGB5 showed monoallelic expression of maternal
alleles and hemi methylated gene promoters providing the evidence for the association of methylation allelic
polymorphism with pregnancy loss [42]. Methyltransferase(G9aMT) and methylated histone(H3-K9) expressions
were lower in decidual/endometrial tissue of recurrent pregnancy loss with unknown aetiology [43]. Abnormal
methylation is observed in APC and imprinted PEG3 in chorionic villus samples of abortions and stillbirths [44].

2.6.4 Preimplantation genetic testing (PGT): Preimplantation genetic testing for aneuploidy (PGT-A) previously
called as preimplantation genetic screening (PGS) or preimplantation diagnosis of aneuploidy (PGD-A) is a
potential treatment proposed for recurrent pregnancy loss where an IVF cycle creates embryos which are biopsied
and screened for chromosomal anomalies prior to implantation.

An alternative to prenatal diagnosis is

preimplantation genetic testing for monogenic/single gene defects (PGT-M) and chromosomal structural
rearrangements (PGT-SR) previously PGD which avoids termination of pregnancy in couples with risk of genetic
disorders risk. Miscarriage rate was reduced with PGD (PGT-SR) [45]. Couples with translocations opted for PGD
(PGT-SR) after genetic counselling.

2.6.5 Male factors: Till now it is considered recurrent pregnancy loss is caused due to female anomalies which
contributes to only 50-60% of recurrent pregnancy loss and male factors are not taken into consideration. Male
factor such as sperm quality and sperm DNA fragmentation has been related to recurrent pregnancy loss. Male
semen quality, occupational exposure and lifestyle effect on recurrent pregnancy loss was examined by semen
analysis. Semen from recurrent pregnancy loss group men showed reduced viability, normal morphology and
progressive sperm motility and a higher percentage of DNA damaged sperm. Risk of recurrent pregnancy loss
increased when smoking, drinking and occupational exposure to environmental factors were added. Several studies
recommended for the assessment of male factors such as sperm quality, occupational exposure and lifestyle habits
such as smoking, alcohol consumption in recurrent pregnancy loss couples along with female factors [46, 47]. A
study reported differences in abnormal sperm chromatin integrity and low sperm concentrations in infertile recurrent
pregnancy loss couples, whereas lower percentage of normal morphology was detected in recurrent pregnancy loss
couples [48]. Recent studies addressing the role of male factors in recurrent pregnancy loss are focusing on genetic
defects such as Y chromosomal deletions, chromatin integrity and DNA damage. Men with high sperm DNA
damage showed increased rates of miscarriages compared to men with low sperm DNA damage [49]. Sperm DNA
fragmentation shows detrimental effect on pregnancy outcome and miscarriages. Increased sperm DNA
fragmentation was observed in couples who experienced recurrent pregnancy loss after natural conception. Males
from recurrent pregnancy loss couples are advised to prevent sperm DNA damage caused by unhealthy lifestyles.
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Figure 1: shows the various aetiological factors involved in the causation of recurrent pregnancy loss.
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3. Conclusion
Recurrent pregnancy loss should be investigated taking into consideration of the complete clinical history of the
couples including known risk factors and their life style habits, which will help the clinician to provide evidencebased treatment to couples to achieve a successful pregnancy. Further research is recommended in the area of
unexplained recurrent pregnancy loss to find out the possible underlying patho physiological and genetic
mechanisms. Genetic counselling is recommended for the couples with known genetic defects to improve the future
care in the recurrent pregnancy loss scenario.
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