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Abstract  The aim of the study was to improve the theoretical knowledge of obstetricians-gynecologists, general 

practitioners, masters and clinical residents about the causes and factors of miscarriage in the first trimester, based on data 

from foreign and domestic sources. Non-developing pregnancy in the early stages of gestation accounts for up to 20% of 

pregnancy complications. The main etiologic factors are chromosomal abnormalities, endocrine pathology, immune 

disorders, genital tract infections, unfavorable lifestyle factors, and male factor. A literature review examines in detail the 

causes and factors of first trimester miscarriage.  
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Over the past decades, impaired reproductive function of 

couples remains not only a medical but also a socially 

relevant problem worldwide. Today, the most common 

complication of pregnancy is miscarriage, with a frequency 

of 10 to 20% of all clinical pregnancies. The incidence of 

habitual miscarriage in women of reproductive age is 2–5% 

and causes various disorders of the reproductive system. 

Early abortion accounts for 5 to 20% of all pregnancies, and 

premature birth accounts for 5-10% of all pregnancies [1].  

Fetal karyotype abnormalities have a significant importance 

among the causes of genetic miscarriage, due to the fact  

that in most cases the chromosomal imbalance of the embryo 

is the result of a newly arisen mutation in the gamete in   

one of the parents. Among the significant risk factors of 

gametogenesis disorders, the age of parents is also important 

[2-5]. 

Recently, there has been scientific evidence that the 

presence of certain gynecological pathology in women, 

limiting the realization of reproductive function, in particular 

external endometriosis, is associated with impaired 

gametogenesis and the formation of aneuploid embryos [6-8]. 

Due to the rejuvenation of most gynecologic pathologies  

and their occurrence precisely in the active reproductive age, 

the above-mentioned data encourage scientists to study 

miscarriage from the new perspective of genetic studies. 

It should be noted that in the case of two or more 

spontaneous miscarriages the probability of chromosomal 

aberration (inversion or translocation) in the karyotype of 

one of the parents increases, and the presence of these structural 

rearrangements of chromosomes is not accompanied by a 

change in the number of genes (dose of hereditary material) 

and, therefore, does not give phenotypic manifestation in 
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the carrier of this mutation. However, in this case disturbances 

of meiosis are inevitably developed during the formation of 

germ cells, which leads to the generation of abnormal gametes 

and embryos with an unbalanced genome, and consequently 

to repeated spontaneous abortions of pregnancy. 

The aim of the study was to improve the theoretical 

knowledge of obstetricians-gynecologists, general practitioners, 

masters and clinical residents about the causes and factors of 

miscarriage in the first trimester, based on data from foreign 

and domestic sources. 

The main factors leading to pregnancy loss in the     

first trimester include: embryonic defects - chromosomal 

abnormalities and teratogenic disorders (rubella, influenza, 

viral hepatitis, cytomegalovirus, ionizing radiation,   

various drugs) that interfere with the development of the 

embryo; maternal factors - endocrine, infectious, anatomical, 

immunological, genetic changes in the maternal environment; 

paternal factors, which are determined by the inferiority of 

spermatogenesis [9]. 

Embryonic defects (chromosomal abnormalities, 

teratogenic disorders): One of the main reasons of early 

miscarriage (EM) is the genetic factor. The antigen system of 

the human major histocompatibility complex (HLA) provides 

control, triggering and implementation of the immune response, 

interaction of all immunocompetent cells of the body, 

recognition of their own and foreign elements, as well as 

altered own cells. Polymorphism of major histocompatibility 

complex genes plays an important role in the normal course 

of pregnancy. The risk of early fetal loss and infertility may 

be associated with the presence of certain HLA alleles, as 

well as spousal concordance on several HLA genes. There is 

evidence in the literature of a possible correlation between 

pregnancy failure and autoimmune processes associated with 

specific HLA alleles [10]. 
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It has been repeatedly pointed out in the scientific medical 

literature that about 50% of cases of miscarriage are associated 

with the presence of chromosomal abnormalities (CA) in the 

embryo/fetus. Traditionally, genomic mutations have been 

predominantly associated with sporadic miscarriage. Most 

chromosomal rearrangements in the fetus are thought to be 

“random” and are not a sign of any maternal disorder [11]. 

At the same time, it is assumed that, in habitual 

miscarriage, pathologic changes in the embryo karyotype are 

much less frequent and make up 3-5% of the cases [12]. It 

means that in 95-97% of cases of habitual miscarriage, the 

causes of pregnancy loss can be influenced, provided they 

are identified in time. However, any logical inferences must 

be proven by scientific research. Contrary to popular belief, 

there have been reports in recent years that comparative 

analysis of the chromosome set in the embryo or fetus in 

sporadic and habitual miscarriages has not shown a reliable 

difference in the incidence of chromosomal abnormalities. It 

is considered to be the most common cause of first trimester 

miscarriage, regardless of the patient's obstetric history. 

Some researchers hypothesize that, for some reason, a subset 

of patients with their own normal karyotype are at increased 

risk of chromosomal segregation during meiosis or mitosis 

compared to other age-matched women with similar clinical 

characteristics. Moreover, in this situation, in each case of an 

undeveloped pregnancy, completely different chromosomal 

rearrangements can be found in the products of conception. 

Unfortunately, the available data to date are insufficient to 

make a final conclusion about the frequency and structure of 

CA in the embryo/fetus in sporadic and habitual miscarriage. 

Therefore, we consider it is necessary to continue the 

scientific search in this direction, since the obtained data may 

change the approaches to the examination of patients who 

have experienced pregnancy loss, as well as improve further 

pre-conception preparation [13]. 

However, on the other hand, fetal karyotype anomalies are 

significant among the causes of miscarriage. In the vast 

majority of cases, chromosomal imbalance in the embryo is a 

consequence of a newly occurring mutation in the gamete of 

one of the parents. One of the most significant risk factors for 

gametogenesis disorders is the age of parents.  

Recently, there is evidence that certain pathology limiting 

the realization of reproductive function, in particular external 

endometriosis, is associated with impaired gametogenesis 

and the formation of aneuploid embryos. In the case of habitual 

miscarriage (HM) (two or more spontaneous miscarriages), 

there is an increased probability of the presence of a 

chromosomal aberration (inversion or translocation) in the 

karyotype of one of the parents. The presence of these structural 

rearrangements of chromosomes is not accompanied by a 

change in the number of genes (dose of hereditary material) 

and, therefore, does not give a phenotypic manifestation in 

the carrier of this mutation. However, in this case, a violation 

of meiosis is inevitably developed during the formation of 

germ cells, which leads to the formation of abnormal gametes 

and embryos with an unbalanced genome, and, consequently, 

to repeated spontaneous abortions [14]. 

Maternal factors (endocrine, infectious, immunological, 

genetic changes in the maternal environment). Endocrine 

factors play a significant role in women with miscarriage. 

There are numerous confirmations of the connection of 

embryo death with endocrine disorders among endocrine 

factors, resulting in luteal phase failure (LPF) and, 

accordingly, in insufficiently hormone-dependent structural 

and functional reorganization of the endometrium, which, in 

turn, does not exclude the occurrence of implantation defects 

and, in the case of pregnancy, can lead to embryo death in 

early pregnancy [15]. 

It is also necessary to note the infectious factor, which is 

significant in the development of reproductive losses. The 

presence of an infectious agent in the reproductive organs is 

one of the leading causes of miscarriage. Chlamydia, 

Mycoplasma, and C. albicans are in the first place in terms of 

frequency of occurrence. Bacterial infection is one of the 

main factors influencing the development of late miscarriage, 

preterm labor and placental insufficiency [16]. 

However, data of some researchers show that infection is 

the most significant cause of both sporadic and habitual 

miscarriage, while other researchers have noted the 

important role of the infectious factor only for sporadic 

termination of pregnancy [17]. 

As it is known, the state of pregnancy is characterized by 

complex immunological relationships between the body of 

the mother and the embryo (fetus), which ensure the correct 

and harmonious development of the fetus, as well as prevent 

its rejection as a kind of allograft, containing genes foreign to 

the maternal body of the father of the child [18]. However, at 

the same time, immune and hormonal changes (shifts) 

occurring during gestation contribute to increased sensitivity 

of the maternal organism to infectious agents and increased 

risk of developing autoimmune processes [19-20]. 

Maintenance of immunological tolerance towards the 

embryo (fetus) is ensured by 3 types of immune system cells: 

regulatory B (Bregs) cells, Regulatory T cells, or Tregs, and 

dendritic cells (DCs), which closely interact with each other 

on the principle of feedback through the production of IL-10 

and TGFβ. Tregs (Th1 and Th2), through the synthesis of 

proinflammatory (TNFα and IFN-γ) and anti-inflammatory 

(IL-4, IL-10, IL-13) cytokines, establish maternal-embryonic 

dialogue, being key regulators of pregnancy. In addition, 

despite numerous studies in oncology and immunology, the 

role of Bregs regulatory mechanisms in reproduction 

remains incompletely understood at present.  

Most studies investigating the role of IL-10-producing B 

cells in the pathogenesis of habitual miscarriage have noted a 

significant decrease in the levels of CD-19+ cells and IL-10 

in the peripheral blood of women with habitual miscarriage 

(HM) compared to women with normal pregnancy. In addition, 

many researchers agree that there is a negative correlation 

between the proportion of IL-10-producing B cells, the total 

concentration of IgG in plasma and the frequency of abortions, 

which probably indicates the suppression of autoantibody 

production by CD-19+ cells and indicates their protective 

role during gestation [16]. Thus, Bregs contribute significantly 
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to the development and maintenance of pregnancy by 

influencing the uterine microenvironment of the embryo 

through cytokines, as well as inhibiting the aggression of 

effector cells against semi-allogeneic fetal antigens, making 

their dysfunction one of the possible key causes of HM 

progression.  

Thrombophilias are inherited and/or acquired conditions 

that predispose patients to thrombosis. At the level of the 

reproductive system, they are manifested by a number of 

reproductive failures, primarily by habitual miscarriage. 

Among the most frequent causes of reproductively significant 

thrombophilias are hereditary thrombophilias (primarily 

mutations in the F2 and F5 genes), hyperhomocysteinemia, 

protein S and C deficiency and antiphospholipid   

syndrome. The fundamental pathogenetic mechanism of 

antiphospholipid syndrome (APS) is the activation of 

cellular immunity and the synthesis of antiphospholipid 

antibodies (APL): anticardiolipin antibodies (AKA),   

and/or lupus anticoagulant (LA), and/or antibodies to β2- 

glycoprotein -I (anti-β2GPI). At the level of the vascular 

system of the uteroplacental complex, APS is realized in the 

form of thrombosis, which leads to placental disorders, 

manifested by fetal growth retardation syndrome, fetal 

hypoxia up to its death, and early manifestation of symptoms 

of preeclampsia. Антифосфолипидный синдром влечет за 

собой череду репродуктивных потерь и, как следствие, 

обилие внутриматочных вмешательств. Trauma to the 

basal layer of the endometrium that occurs during such 

manipulations is a predisposing factor for the development 

of Asherman's syndrome with the formation of intrauterine 

adhesions (IUD) and is manifested by hypo- or amenorrhea 

(62%), infertility and miscarriage (43%) [21]. 

Paternal factors. As a separate factor in the development 

of pathological pregnancy, the so-called male factor is 

distinguished - a disorder that occurs during spermatogenesis 

[22]. A meta-analysis of data from 16 large-scale studies 

showed that high levels of paternal sperm DNA fragmentation 

significantly increased the risk of spontaneous miscarriage. 

It is currently known that many components of seminal 

plasma (glycodelin, salivary-sperm globulin, beta-globulin) 

create conditions necessary for the normal functioning and 

viability of spermium and the formation of a full-fledged 

fertilized egg and the disruption of their parameters, and can 

also be considered as one of the causes of miscarriage. 

Among the possible causes of habitual miscarriage, 

tobacco smoking, alcohol abuse, drug addiction, metabolic 

and endocrine disorders, immune and infectious factors are 

considered important. According to J.A. Alegria-Torres et al. 

and R.N. Dashwood et al. hypodynamia combined with obesity 

can lead to histone modification and microRNA expression 

and as a consequence is a risk factor for spontaneous miscarriage 

[23]. Older reproductive age and genetic abnormalities are 

the leading causes of spontaneous miscarriage [24]. 

Conclusion 

Thus, the variety of risk factors and causes of anembryonic 

pregnancy increase the risk of subsequent anembryonic 

pregnancy.  

Therefore, every woman with a history of at least one 

anembryonic pregnancy should be fully examined, all possible 

causes should be found and eliminated, and pregravidarial 

preparation for the next pregnancy should be started. 
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