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ABSTRACT: Spontaneous abortion is a commonly occurring issue during human pregnancy. The definition
provided by the WHO in 1977 is universally accepted. Recurrent pregnancy loss is a multifaceted health issue that
lacks a universally agreed-upon definition. The lack of agreement in definitions encompasses not only the varying
number of spontaneous abortions (two or three) that are considered recurrent pregnancy losses but also the
different types of pregnancies and the gestational age at which the miscarriage occurs. The prevalence among
clinical pregnancies i approximately less 15%, but when early pregnancy losses are included, it rises to 17—22%.
The only two etiologic causes that all authors agree on are uterine abnormalities and patemal balanced
chromosomal rearrangements. Numerous alternative risk variables have been proposed.
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1. INTRODUCTION

Miscarriage may be regarded as among the many prevalent complications that might develop during pregnancy in
persons. Numerous definitions have been put up for this medical condition, but the most widely acknowledged one is
the one introduced by the World Health Organization (WHO) in 1977. Subsequently, Miscarriage is the medical term
used to describe the expulion or removal of a developing child or embryo weighing five hundred grams or less from
the placenta of its wife [1].

The prevalence of miscarriage, as shown by multiple authors in clinical pregnancies, is approximately 12—15%.
The numerical value should be augmented when considering early pregnancy losses, which are characterized as
pregnancy terminations that transpire roughly 14 days after conception, coinciding with the subsequent menstrual
cycle, and can be mistaken for regular menstrual flow. The documented prevalence of these early pregnancy losses is
approximately 17-22% [2]. A miscarriage, ako known as spontaneous abortion, refers to the termination of a
pregnancy before the completion of twenty-three weeks gestation. Vaginal bleeding is a prominent indicator of a
miscarriage. Recurrent pregnancy loss is the termused to describe the loss of three consecutive pregnancies, including
undetectable ones. Miscarriage, sometimes known as “spontaneous abortion,” is a common complication during
pregnancy, and as of right now, there are no biomarkers that can be used to predict the likelihood of the occurrence in
asymptomatic patients. When the leftover intrauterine products of conception are not regularly evacuated, a missed
abortion (MA), a form of miscarriage, can end in embryonic or fetal mortality. Despite the lack of obvious symptons,
8-20% ofclinically confirmed pregnancies have miscarriage [3].

When compared to a group of women who had abortions, the serum level of vitamin D3 in healthy pregnant
women was higher. When comparing the serum zinc levels of aborted women to those of healthy pregnant women, a
downward trend was seen [4].

Serum Superoxide dismutase (SOD) and Malondialdehyde (MDA) levek in aborted women showed markedly
different levek fromthose in the healthy pregnant group. There was a decrease in the mean serum SOD level in aborted
women compared to healthy pregnant women, and the MDA level was higher in the aborted group than in the healthy
delivered women [5].

Zinc (Zn) is an essential trace element for immune function and plays a major role in the immune response against
infections. Essential vitamins and minerak, such as zinc metal and vitamin D, support matemal health and fetal
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development through mechanisms that are integrated across placental, matemal, and fetal compartments. However,
deficiencies or excesses in these trace elements are typically linked to human diseases. Zinc is present in all living
organisns and tissues. The body's defenses against infections are influenced by the serumamount of vitamin D, which
also controls howwell the immune systemperforms [6].

2. Placental structure and function

Substances must be transferred via the fetal capillary bed, cytotrophoblast, syncytiotrophoblast, and villous
basement membrane. After conception, the fertilized oocyte passes through the fallopian tube to establish itself in the
uterine cavity [7]. As the pregnancy progresses, the fertilized oocyte goes through the ensuing developmental phases.
The differentiation process between the blastocyst and the morula stage of development is initiated by a specialized cell
line called the trophoblast. The fluid that builds up inside the morula and formrs the blastocyst cavity is released by the
cells called blastomers, which make up the morula, about 4 days after conception [8]. At this stage, an outer
mononuclear layer of cells forms the trophoblast, which encloses the blastocyst cavity, and an inner compact cell mass
forms the embryoblast. About 6-7 days after conception, the blastocyst attaches itself to the uterine decidua, at which
point the placenta starts to grow. Rapid division and fusion between the cytotrophoblast and syncytiotrophoblast
occurs. As a result, the cytotrophoblast allows the syncytiotrophoblast to grow. The placental membrane, which is
made up ofthe following layers, divides theblood of the motherandthe fetus fromone another [9].
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FIGURE 1. - Diagram showing the maternal and fetal blood circulationinthe placenta

There are two umbilical arteries and one sizable umbilical vein in the umbilical cord. These blood vessels carry
oxygen and carbon dioxide to and from the placental tissues, where the exchange between the mother and the fetus
occurs. During its life, it performs functions that are similar to those of the pituitary gland (Synthesis of gonadotropic
and prolactin-like hormones), pituitary and gonads, lung (gas exchange), intestine (nutrient absorption), kidney
(excretion and ion regulation), liver (synthesis of serum proteins, steroid metabolism), kidney (incomplete synthesis of
progestins, estrogens), and gut (nutrient absorption) [10].

3. Factors Effect in Abortion

3.1 Vitamin D and Miscarriage

Vitamin D deficiency (lowserum levek of 25-hydroxyvitaminD (25(OH)D)) is a serious health concern, especially
among pregnant women and those who are hoping to become pregnant. Women who experience serious obstetric and
reproductive issues, such as preeclampsia, gestational diabetes, and premature birth, are more likely to suffer from
vitamin D deficiency [11]. This is because vitamin D deficiency is frequently has closely association with bone
problems in both pregnant women and babies. deficiency in vitamin D is a common concern among women in
developed countries who are fertile, and it may be increasing. There are probably many contributing factors, but
inadequate sun exposure and vitamin D consumption are two of them. Women who avoid the sun, especially those who
reside in colder climates, and vegetarians [4, 12].
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3.2 Calciumand Miscarriage

Pregnant women who have severe nutritional deficiencies or hypoparathyroidism may experience hypocalcaemia,
though this is rare. It has been related to hypertensive diseases, has been demonstrated to increase the risk of
preeclampsia and problems with fontal development, and can result in a number of pregnancy -related complications for
both the mother and the fetus. There s a link between hypocalcemia and high blood pressure, according to recent
studies. Research conducted on sheep has shown that fasting during the latter stages of pregnancy might lead to
maternal low calcium levek, resulting in increased blood pressure and decreased uterine blood flow. The risk of
developing hypertension during pregnancy is inversely correlated with calciumconsumption [13].

3.3 Zincand Miscarriage

Pregnant women who are zinc deficient are at risk for dangerous and irreversible outcomes such as congenital
malformations, intrauterine growth retardation (IUGR), vulnerable growth impairment, spontaneous abortion, low birth
weight (LBW), preeclampsia, delayed immune system development, premature neurobehavioral development, and an
increased mortality rate [14].

Zinc is a vital trace element that the body uses for anumber of purposes. The body goes through various processes,
such as cell division, muscle growth, hormone function, blood coagulation, hair and nail growth, immune system
function, abnormalities in women's menstruation, regeneration, reproduction, and male fertility. The immune system
and zinc have a complexrelationship. Immune responses may become less effective if zinc levels are low because zinc
has asignificantimpact on both specific and nonspecific immune responses.

3.4 Caffeine

Caffeine & a stimulant compound that is commonly found in drinks such as coffee, tea, and energy drinks.
Caffeine is a common compound found in many commonly used drugs. The primary source of this substance is coffee,
with an average content of 107 mg per cup. The gastrointestinal tract absorbs caffeine easily, and it travels throughout
all of the body's tissues [15]. Furthermore, it traverses the placenta. However, for a pregnant woman, the duration is
extended to 10.5 hours. The duration of the newbom’s sleep is typically between 32 and 140 hours. Consuming tobacco
leads to a decrease in the time it takes for caffeine to be eliminated from the bloodstream, resulting in a 200% increase
in caffeine levels when smoking is ceased [16].

3.5 Tobacco

Multiple investigations have established a correlation between spontaneous abortion and tobacco use. However,
previous research has reported these findings in other studies. Many constituents of tobacco have been identified as
potential poisons that may explain the association with abortion. Nicotine is the most crucial component. Vascular
spasirs can lead to vasculitis, which in turn can cause placental disease. However, there is currently no evidence to
support its existence or the specific way in which this drug works. There i little empirical data to substantiate the claim
that tobacco usageescalates the likelihood of trisomy [17].

3.6 Alcohol

Alcoholism is widely recognized to have numerous detrimental impacts on the development of a fetus. It has the
ability to generate the fetal alcohol syndrome. There is no recommended amount of alcohol that is considered safe to
consume during pregnancy [18].

Its correlation with miscarriage is relatively obscure. The occurrence of elevated abortion rates in women with
alcoholism has been reported, however, it remains unclear if this is directly caused by alcohol consumption or if it is a
result of secondary complications associated with alcoholism, such as cirrhosis. Furthermore, alcohol blood levek
exceeding 200 mg/dlhave the potential to directly induce spontaneous miscarriage [1].

However, the connection between moderate alcohol use and spontaneous abortion remains uncertain. Multiple
investigations, such as the one conducted, provide evidence confirming this correlation. The study indicates that the
danger is only present in women who regularly use a moderate amount of alcohol (one or more drinks), but not in those
who consume alcoholseldom.

3.7 Maternal age

Multiple studies have shown a correlation between advancing matemal age and an elevated likelihood of
experiencing a miscarriage. The data estimation suggests that a patient aged 30-32 had a relative risk of miscarriage of
2.1% (with a 95% confidence range ranging from 1.0% to 4.0%). The incidence rate ratio in patients aged 33 orolder is
2.8% (95% confidence interval 1.5-5.9%). However, the risk of complications significantly increases in patients over
the age of 35. In individuals over the age of 40, the risk is five times greater compared to those between the ages of 31
and 35, resulting in arrisk range of 20-40% [19].
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The relationship between the age of the donor and the abortion and pregnancy rate in IVF programs with donated
oocytes has been proven to be significant. This means that the age of the donor is the most crucial factor in predicting
the outcome of the IVIF program in terms of abortion and pregnancy rates. Furthermore, the occurrence of chromosomal
abnormalities increases as one ages [20].

3.8 Cytokines

The formation of miscarriage has been linked to the endometrial expression of certain chemicals known &
cytokines, as well as the activation of specific cells. Therefore, an increased concentration of gamma interferon or
tumor necrosis factor-related factor (TNF), or enhanced stimulation of natural killer cells, may contribute to an
increased likelihood of miscarriage. Conversely, an elevated level of interleukin-10 may be linked to a reduced risk
[21].

3.9 Sexual activity

Several studies have suggested that sexual intercourse during early pregnancy may lead to uterine cramps, hence
raising the risk of miscarriage [22].

3.10 Maternal injuries

Spontaneous abortions are often attributed to maternal trauma. However, the investigations conducted in this
manner were unable to definitively establish a direct link between trauma and the occurrence of a miscarriage. A
correlation betweentheinjured skin area and severe maternal burns has been documented [23].

3.11 Interpregnancy interval

A study conducted on the Laestadius religious cult, who adhere to a strict no contraception policy, found no
significant variation in the rate of miscarriages based on the duration of time taken to achieve conception. However, a
study conducted by Srisuphan and Bracken indicates an increased likelihood of miscarriage in women who conceive
within 6 months following their last pregnancy [24].

4. Symptoms belong to APS

Due to blood clots, APS can result in both mild symptons and potentially lethal events. The most frequent and
possibly curable cause of recurrent miscarriages during pregnancy is APS, which is ako linked to other issues like pre-
eclampsia, low birth weight babies, andstillbirth [25].

More people than others are impacted by the symptons. On the other hand, some people have blood levels of
antiphospholipid antibodies (APL) but do not experience any symptoms, blood clots, or problems during pregnancy.
Because there is stilla great deal of researchto be done, we do not yetknow why these anomalies exist.

The following are typical low-grade APS symptons, migraines and headaches, memory issues, lightheadedness
and trouble balancing, cognitive (mental) challenges, joint discomfort exhaustion [26].
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5. Malondialdehyde (MDA) and Miscarriages

Malondialdehyde is a dangerous compound that is produced when polyunsaturated fatty acids undergo
autooxidation. It is an important indicator of oxidative damage, can interfere with several membrane functions,
including the fluidity and ability of the membrane to let molecules in and out. It can ako prevent the activity of
enzymes. An excess of lipid peroxides, a weakened antioxidant defense system, and/or a greater concentration of lipid
peroxides in the decidua and villous of women experiencing early pregnancy missing are all associated with elevated
MDA levels.

Oxidative stress (OS) arises when there is an excess of ROS production, insufficient antioxidant intake, or
increased ROS utilization relative to the amount of ROS and other radical species that are being scavenged by
antioxidants. Oxidative stress (OS) occurs due to an elevation in the levek of free radicals, production, and/or reactive
oxygen species (ROSs), coupled with a decline in the biological system's ability to efficiently eliminate the reactive
intermediates or repair the resulting damage. Because OS plays a pathophysiologic role in the placental enzymes and
fetus, increased free radical activity is seen in pregnant women with conditions like preeclampsia, spontaneous
abortion, and intrauterine growth restriction [27].
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6. Medications affect miscarriage

Medications that include methotrexate, retinoids, misoprostol, and non-steroidal anti-inflammatory medicines
increase the likelihood of miscarriage during this period. Pregnant women should get advice from their doctor,
pharmacist, or midwife before startingany new medicine [28].

conjugated linker chain

,I..I... LA LR R}
-~

R = CH,OH, Retinol, 1

e

| CHO, Retinal, 2
1 | SOPREMBRNI, l COOH, Retinoic acid, 3
N polar moiety
'\ (Hydrophilc)
Cyclohexenyl moigty
(Hydrophobic)

FIGURE 4.-Chemical Structuresof some drugs

44



Marwa Adel Hussein Al-Akaidi et al., Al-Salam Journal for Medical Science Vol. 3 No. 2 (2024) p. 40-46

7. Medications that prevent miscarriage

It has been suaaested that some women who miscarry may not make enouah progesterone in the early part of
pregnancy. Supplementing these women with medications that act like progesterone (these are called progestogens) has
been suggested as a possible way to prevent recurrent miscarriage [29, 30].
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FIGURE 5. - Structure of progesterone

8. CONCLUSION

Recurrent miscarriage is a distressing occurrence that has a significant impact on the physical and psychological
well-being, as well as the social welfare, of women. Various intemational protocok for managing recurrent
miscarriages are endorsed and incorporated into clinical practice. However, these standards adhere to varying
definitions of Recurrent pregnancy, rendering the calculation of recurrent miscarriage epidemiology imprecise.
Furthermore, due to the discrepancies in terminology, these guidelines provide a distinct therapeutic strategy following
eithertwo orthree instances of pregnancy loss, resulting in an inconsistent overall ap proach to the problem.

Funding

None
ACKNOWLEDGEMENT

The authorswould like to thank the anonymous reviewers for their efforts.
CONFLICTSOF INTEREST

The authors declare no conflict of interest

REFERENCES

[1] S. Quenby et al., "Miscarriage matters: the epidemiological, physical, psychological, and economic costs of
early pregnancy loss," The Lancet, vol. 397, no. 10285, pp. 1658-1667, 2021. https7/doi.org/10.1016/S0140-
6736(21)00682-6.

2] A. Coomarasamy et al., "Recurrent miscarriage: evidence to accelerate action,” The Lancet, vol. 397, no.
10285, pp.1675-1682, 2021. https://doi.org/10.1016/j.semcdb.2022.01.007.

[3] C. Dugas and V. H. Slane, "Miscarriage," 2018.

[4] J. A. Tamblyn et al., "Vitamin D and miscarriage: a systematic review and meta-analysis," Fertility and
sterility, vol. 118, no. 1, pp. 111-122, 2022. https://doi.org/10.1016/j.fertnstert.2022.04.017.

5] Y. A. Al-Sheikh, H. K. Ghneim, A. F. Alharbi, M. M. Alshebly, F. S. Aljaser, and M. A. Aboul-Soud,
"Molecular and biochemical investigations of key antioxidant/oxidant molecules in Saudi patients with
recurrent miscarriage,” Experimental and therapeutic medicine, vol. 18, no. 6, pp. 4450-4460, 2019.
https://doi.org/10.3892/etm.2019.8082.

[6] M. G. Skalnaya, A. A. Tinkov, Y. N. Lobanova, J.-S. Chang, and A. V. Skalny, "Serum levels of copper, iron,
and manganese in women with pregnancy, miscarriage, and primary infertility," Journal of Trace Elements in
Medicine and Biology, vol. 56, pp. 124-130, 2019. https://doi.org/10.1016/j.jtemb.2019.08.009.

[7] T. Cindrova-Davies and A. N. Sferruzzi-Perri, "Human placental development and function,” in Seminars in
cell & developmental biology, vol. 131, pp. 66-77, 2022, Elsevier.

[8] P. Bortoletto et al., "Miscarriage syndrome: Linking early pregnancy loss to obstetric and age-related
disorders," EBioMedicine, vol. 81,2022. https://doi.org/10.1016/j.ebiom.2022.104134.

45



Marwa Adel Hussein Al-Akaidi et al., Al-Salam Journal for Medical Science Vol. 3 No. 2 (2024) p. 40-46

(9]

[10]

[11]

[12]
[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

46

M. Tur-Torres, C. Garrido-Gimenez, and J. Alijotas-Reig, " Genetics of recurrent miscarriage and fetal loss,"
Best Practice & Research Clinical Obstetrics & Gynaecology, vol. 42, pp. 11-25, 2017.
https://doi.org/10.1016/j.bpobgyn.2017.03.007.

B. Sharma et al., "Overview on current approach on recurrent miscarriage and threatened miscarriage,” Clin J
Obstet Gynecol, vol. 3, pp. 151-157, 2020.

V. Radzinsky, F. Ramazanova, M. Khamoshina, M. Azova, M. Orazov, and A. Orazmuradov, "Vitamin D
insufficiency as a risk factor for reproductive losses in miscarriage," Gynecological Endocrinology, vol. 37,
no.supl,pp.8-12, 2021.

K. Sharif et al., "Vitamin D, autoimmunity and recurrent pregnancy loss: More than an association," American
Journal of Reproductive Immunology, vol. 80, no. 3, p.e12991, 2018. https://doi.org/10.1111/aji.12991.

S. Al-Rawaf, E. Mousa, and F. Kamal Abdulhussein, "Correlation between serum vitamin D and calcium
levels in missed miscarriage,” Archives of Razi Institute, vol. 77, no. 4, pp. 1349-1353, 2022.

R. Thaker, H. Oza, I. Shaikh, and S. Kumar, "Correlation of copper and zinc in spontaneous abortion,"
International Journal of Fertility & Sterility, vol. 13, no. 2, p. 97, 2019.

A. Ayoub and M. Yaseen, "Relationship between caffeine or coffee consumption and Miscarriage: Findings
from systematic review and meta-analysis,” Journal of Health Informatics in Developing Countries, vol. 16,
no. 1, 2022.

T. Paula, F. L. T. Shang, H. Chiarini-Garcia, and F. Almeida, "Caffeine intake during pregnancy: what are the
real evidences,” Joumal of Pharmacy and Pharmacology, wvol. 5, pp. 249-260, 2017.
https://doi.org/10.22074%2Fijfs .2019.5586.

H. Harun, A. Daud, V. Hadju, R. Amiruddin, A. Mallongi, and R. Nur, "Study of Tobacco Smoke and
Pregnancy Outcome," Medico-Legal Update, vol. 20, no. 3, 2020.

A. C. Sundermann et al., "Alcohol use in pregnancy and miscarriage: a systematic review and meta-analysis,"
Alcoholism:  Clinical and Experimental Research, wvol. 43, no. 8, pp. 1606-1616, 2019.
https://doi.org/10.1111/acer.14124.

M. C. Magnus, A. J. Wilcox, N.-H. Morken, C. R. Weinberg, and S. E. Haberg, "Role of matemal age and
pregnancy history in risk of miscarriage: prospective register based study,” bmj, vol. 364, 2019.
https://doi.org/10.1136/bm;.I869.

L. E. Frederiksen et al., "Risk of adverse pregnancy outcomes at advanced maternal age," Obstetrics &
Gynecology, vol. 131, no. 3, pp. 457-463, 2018. DOI: 10.1097/A0G.0000000000002504.

S. Ali, S. Majid, M. N. Ali, and S. Taing, "Evaluation of T cell cytokines and their role in recurrent
miscarriage,” Intemational immunopharmacology, vol. 82, p. 106347, 2020.
https://doi.org/10.1016/j.intimp.2020.106347.

M. C. Ribeiro, M. de Tubino Scanavino, M. L. S. A. do Amaral, A. L. de Moraes Horta, and M. R. Torloni,
"Beliefs about sexual activity during pregnancy: A systematic review of the literature,” Joumal of sex &
marital therapy, vol. 43,no. 8, pp. 822-832, 2017. https://doi.org/10.1080/0092623X.2017.1305031.

A. Hennessy, "Medical aspects of pregnancy,” Routledge Intemational Handbook of Women's Sexual and
Reproductive Health, pp. 280-295, 2019.

C. Kangatharan, S. Labram, and S. Bhattacharya, "Intempregnancy interval following miscarriage and adverse
pregnancy outcomes: systematic review and meta-analysis,” Human reproduction update, vol. 23, no. 2, pp.
221-231, 2017.

D. E. Pleguezuelo et al., "Anti-phosphatidykerine/prothrombin antibodies in healthy women with unexplained
recurrent pregnancy loss,"” Journal of Clinical Medicine, vol. 10, no. 10, p. 2094, 2021.

B. Linnemann, "Antiphospholipid syndrome-an update," Vasa, 2018. https//doi.org/10.1024/0301-
1526/2000723.

R. Giindiiz et al., "Evaluation Of 8-Hydroxy-2-Deoxyguanosine And Malondialdehyde Levek In First-
Trimester Miscarriage: A Prospective Cohort Study,” Dicle Tip Dergisi, vol. 47, no. 1, pp. 74-81, 2020.
https://doi.org/10.5798/dicletip.706022.

J. Beaman, C. Prifti, E. B. Schwarz, and M. Sobota, "Medication to manage abortion and miscarriage,” Joumal
of General Internal Medicine, vol. 35, pp. 2398-2405, 2020.

D. M. Haas, T. J. Hathaway, and P. S. Ramsey, "Progestogen for preventing miscarriage in women with
recurrent miscarriage of unclear etiology,” Cochrane database of systematic reviews, no. 11, 2019.
https://doi.org/10.1002/14651858.CD003511.pub5.

0. Nepyivoda and T. Ryvak, "Evaluation of rationality of pharmacotherapy in case of threatened miscarriage
and development of a model of pharmaceutical care as an information-and-explanatory support,” Pharmacia,
vol. 65, no.1, pp.41-51, 2018.



