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ABSTRACT

Recurrent miscarriage (RM) is a condition that occurs when three otherwise more independent
& consecutive miscarriages happen throughout the first twenty weeks of pregnancy. Although the
pathogenesis of recurrent pregnancy loss (RPL) differs in reliance on the gestational age & maternal
age, multiple mechanisms may ultimately converge on a common pathway that initiates the loss of
pregnancy. Frequent mechanisms encompass chromosomal errors occurring in the fetus-maternal
interface &collapse of the aforementioned junction, both of which lead to hemorrhaging, cramping, and
miscarriage. Several risk factors, including structural uterine abnormalities & autoimmune disorders,
have been linked to recurrent pregnancy loss; however, the reasons why they affect only a subset of
pregnancies and not all remain unknown. In more than fifty percent of women, no risk factors for
pregnancy loss are identified. Antinuclear antibodies (ANA) are autoantibodies that target substances
contained within the cellular nucleus. ANAs are generally divided into two categories: those that target
nuclear material, and those that target DNA and histones. Antibodies specific to DNA and histones
consist of anti-dSDNA & anti-histone antibodies, respectively. The remaining category comprises an
additional nuclear antigen that is targeted. The anti-Smith antibody was the initial one to be identified
within this particular category. In laboratories, indirect immunofluorescence is the most prevalent
method for ANA detection. The outcome is quantified in titers, a unit intended to denote the
concentration of the antibody in the blood. A low titer of positive ANA is frequently detected in women
who are in good health; conversely, the presence of high titers (>1:160) is significantly correlated with
autoimmune disorders.
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INTRODUCTION

Self-reporting (diuretic symptoms & home
pregnancy testing) & clinical testing—
including  transvaginal  ultrasonography,
histopathology, & declining serum human
chorionic gonadotrophin (hCG) levels—are
utilized to diagnose pregnancy loss. Given that
the fundamental cause of recurrent pregnancy
loss can vary with gestational age, it is
advisable to differentiate among embryonic,
fetal, & biochemical losses. Nevertheless, the
prognostic significance of categorizing first-
trimester pregnancy losses by gestational age
remains ambiguous, leading to its frequent
omission from research reports. Pregnancy loss
during the first and second trimesters is
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frequently differentiated in clinical practice.
[1].

Recurrent miscarriage impacts an estimated
between two and five percent of couples during
their fruitful years. Its prevalence has
experienced a surge in the past decade. [2].

In accordance with the prevailing guidelines set
forth by the European Society of Human
Reproduction & Embryology & the American
Society for Reproductive Medicine, it is
feasible to ascertain the underlying factors
contributing to  pregnancy loss in
approximately half of the couples afflicted with
RM (genetic, anatomical, hormonal,
& antiphospholipid syndrome). However, in
the remaining half, such identification would
prove challenging. [1,3].
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In accordance with the prevailing guidelines set
forth by the European Society of Human
Reproduction & Embryology & the American
Society for Reproductive Medicine, it is
feasible to ascertain the underlying factors
contributing. to  pregnancy  loss in
approximately half of the couples afflicted with
RM (genetic, anatomical, hormonal,
& antiphospholipid syndrome). However, in
the remaining half, such identification would
prove challenging. [1,3]

The purpose of this investigation was to
evaluate the role of ANA in repeated
miscarriages of immunologic origin in
Egyptian pregnant females.

Recurrent pregnancy loss

Lost pregnancy refers to any miscarriage that
occurs naturally prior to the embryo attaining
viability. It includes all miscarriages that occur
during the 20th to 24th week of the gestation
period. In contrast, the phrase "miscarriage"
refers to the confirmed loss of an intrauterine
pregnancy prior to twenty to twenty-four weeks
of gestation via ultrasonography or histology
[3]. Recurrent pregnancy loss is defined by the
American Society for Reproductive Medicine
(ASRM) & the European Society of Human
Reproduction & Embryology (ESHRE) as the
unsuccessful outcome of two or more clinically
recognized pregnancies. [4].

Epidemiology

On the basis of data from large-scale research
projects conducted in Europe & the United
States, it is estimated that one percent to four
percent of all women who become pregnant
experience recurrent pregnancy loss on
average. [5].

Importantly, subsequent live birth rates are high
for the majority of women who experience
recurrent pregnancy loss, regardless of medical
intervention. A prospective cohort
investigation revealed that 66.7 percent of
women who were referred to a specialist clinic
for recurrent pregnancy loss achieve a live birth
within five years. It is worth noting that this
estimate incorporates couples who
subsequently forsake any subsequent attempts
at conceiving, potentially leading to an
underestimation. Additionally, the probability
of a live birth is influenced by the existence of
fertility-related risk factors, including uterine
abnormalities and ovulation errors. [6].
Etiology
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Genetic Etiologies

Repeated abortions is often accompanied by
embryonic aneuploidy as the underlying
reason for the pregnancy loss. [7]. According to
traditional genetic analyses, as karyotyping,
women who experience recurrent pregnancy
loss exhibit a comparatively lower incidence of
abnormalities of chromosomes in comparison
to those who experience sporadic pregnancy
loss. [8,9].

Meiotic non-disjunction, which refers to the
inability of chromosomes to separate & results
in such conditions as trisomy & monosomy,
& structural chromosomal abnormalities like
balancing translocations otherwise inversions,
are the prevailing causes of embryonic
chromosomal defects. [10].

Comparable numbers of distinct types of
cytogenetic abnormalities are observed in cases
of recurrent & sporadic miscarriage. Aneuploid
embryos that were miscarried are less prevalent
in women with six or more previous
miscarriages compared to those with two or
three prior miscarriages (60.9% vs. 24.4%).
This finding indicates that the likelihood of
experiencing a euploid loss escalates as the
number of previous miscarriages elevates. In a
large retrospective cohort research, the adjusted
proportion ~ of  miscarriages  involving
chromosome abnormalities was greatest among
nine & fourteen weeks of gestation. [11,12] A
smaller investigation which exclusively
focused on women who experienced recurrent
pregnancy loss reached the same conclusion,
indicating that the occurrence of aneuploidy in
losses occurring after thirteen weeks of
gestation is less frequent. [12].

Anatomic Etiologies

Between ten fifteen percent of instances of RPL
are attributed to anatomic abnormalities, which
are commonly believed to induce miscarriage
by disrupting the endometrial vascular system,
thereby causing aberrant & insufficient
placentation. Therefore, abnormalities that
have the potential to disrupt the endometrium's
vascular supply are considered potential
etiological factors for RPL. Congenital uterine
anomalies, intrauterine adhesions, & uterine
fibroids or polyps are examples of such
conditions. While RPL is more commonly
linked to complications during the second
trimester otherwise premature labor, congenital
uterine anomalies do also contribute to this
condition. The uterine septum is the congenital
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uterine anomaly most strongly associated with
RPL, with affected individuals carrying a
sevevty six percent risk of spontaneous
pregnancy loss. [13].

Endocrine Etiologies

Approximately seventeen percent to twenty
percent of RPL cases are associated with
endocrinologic illnesses, including luteal phase
defect , polycystic ovarian syndrome (PCQOS),
DM, thyroid illness, &hyperprolactinemia.
[14].

The measurement of thyroid-stimulating
hormone (TSH) levels should be incorporated
into the assessment of endocrine illnesses. In
rare  instances,  additional  diagnostic
evaluations such as luteal phase endometrial
biopsies may be warranted in response to the
the individual's presentation; these involve
antithyroid antibody testing, insulin resistance
testing, ovarian reserve testing, & serum
prolactin testing because of the existence of
irregular menstrual cycles. Recently, there has
been an increase in the use of insulin-
sensitizing agents to treat RPL present in
conjunction with PCOS. [15].

Infectious Etiologies

A number of infections have been identified as
potential contributors to sporadic spontaneous
pregnancy loss, as rubella, Listeria
monocytogenes, Toxoplasma gondii, herpes
simplex virus (HSV), measles,
cytomegalovirus, and coxsackieviruses. A
proposed incidence of 0.5 percent to five
percent indicates that the function of infectious
substances in repeated loss is less clear. [14].
Infectious reasons for pregnancy loss may be
attributed to the following mechanisms: direct
infection of the uterus, fetus, or placenta;
chronic endometritis or endocervicitis;
amnionitis; otherwise an intrauterine device
that is infected. Due to the fact that the majority
of these incidents are isolated occurrences, the
function of infections as a causal factor in RPL
appears to be limited. Specific infections,
including  ureaplasma, mycoplasma, L
monocytogenes,  Chlamydia  trachomatis,
& HSV, are hypothesized to be involved in
RPL. In patients with compromised immune
systems, chronic infection poses the greatest
risk for RPL. [15].

Immunologic Etiologies
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Given the lack of genetic similarity between the
fetus and its mother, it is logical to deduce that
certain immunological processes must take
place for the mother to sustain pregnancy
without experiencing fetal rejecting. In fact, at
least ten such mechanisms have been
suggested. [16].

Particular consideration must be given to
antiphospholipid syndrome (APS), a distinct
autoimmune  disease that has  been
unequivocally associated with numerous
adverse obstetric results, involving RPL. A
prevalence of between three and five percent in
the general population makes APS the most
commonly acquired risk  factor  for
thrombophilias; therefore, it could also be
discussed in the context of thrombophilias. The
APS diagnostic criteria consist of a minimum
of one clinical criterion & one laboratory
criterion. [17].

Thrombotic Etiologies

Thromophilias, whether inherited otherwise
acquired in combination, are prevalent. It is
estimated that over fifteen percent of the white
population possesses an inherited
thrombophilic  mutation. The prevailing
mutations include those in the promoter region
of the prothrombin gene, the gene encoding
methylene tetrahydrofolate reductase
(MTHFR), & factor V Leiden. Mild thrombotic
hazards are associated with these prevalent
mutations, & the extent to which homozygous
MTHFR mutations contribute to vascular
disease remains debatable. Conversely,
antithrombin & protein S deficiencies, which
are more severe thrombophilic deficiencies, are
considerably less prevalent among the general
populace. [18].

As soon as  hereditary or acquired
thrombophilia is identified, the appropriate
treatment regimen should be initiated.
Supplemental folic acid is prescribed for
individuals  with  hyperhomocysteinemia;
prophylactic anticoagulation is utilized to treat
isolated errors when there is no personal
otherwise familial history of thrombotic
complications; & therapeutic anticoagulation is
employed to treat combined thrombophilic
defects. After initial treatment, homocysteine
levels should be reassessed, & prophylactic
anticoagulation should be considered if
hyperhomocysteinemia does not respond to
dietary intervention. [19].
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Environmental Etiologies

Individuals are frequently especially anxious
regarding the potential causation of their
miscarriages of pregnancy by environmental
exposures, due to the tendency for such
thoughts to elicit emotions of responsibility &
remorse. There have been suggestions of
associations among sporadic & /otherwise RPL
& occupational & environmental exposures to
toxins, pharmaceuticals, ionizing radiation,
& organic solvents. However, it is challenging
to establish definitive conclusions from the
studies that have been conducted due to their
retrospective nature & potential confounding
effects from alternative otherwise additional
environmental exposures. [14,18].

3 specific exposures—namely,
caffeine, alcohol, & smoking—have garnered
considerable attention & warrant special
scrutiny due to their pervasive utilization
& modifiable characteristics. While there is
consistent  evidence  linking  maternal
alcoholism (otherwise frequent intoxicating
alcohol consumption) to increased rates of
spontaneous pregnancy loss, the relationship
between moderate alcohol consumption & such
outcomes continues uncertain. [15].

Defective sperm

Three specific exposures—namely,
alcohol,caffeine, Divergent opinions exist
regarding as to whether sperm abnormalities
are a factor in recurrent miscarriages. Recurrent
miscarriages of the sperm may be influenced by
epigenetic modifications of the sperm DNA
[21] & enhanced DNA fragmentation in the
sperm [22, 23].

Obesity

Three specific exposures—namely,
alcohol,caffeine, An autonomous determinant
of the likelihood of subsequent miscarriage is
obesity (BMI 30 kg/m2) [24]. In women who
are overweight, the substantial connection
among obesity & repeated miscarriage during
pregnancy (OR 1.75, 95% CI 1.24-2.47) is not
observed [25]. Recurrent pregnancy loss
increases the risk of euploid miscarriages in
women with obesity relative to those without
obesity [26].

Obesity is correlated with a number of
endocrine diseases such as polycystic ovary
syndrome, hypothyroidism, &DM.
Nevertheless, as stated earlier, the individual
associations of these comorbidities with
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recurrent pregnancy loss are not statistically
significant [27,28].

Vitamin D deficiency

Three specific exposures—namely,
caffeine,alcohol, The available clinical data is
inadequate to establish a correlation among
recurrent pregnancy loss & vitamin D
deficiency [29]. A common treatment for
vitamin D deficiency among women attempting
to conceive [30] is due to its modest but
significant impact on fertility & live birth rates
[31].

While the precise mechanism through which
vitamin D deficiency may be associated with
miscarriage remains unknown, there is
speculation that an increase in autoantibody
concentrations, such as anti-phospholipid
& anti-thyroid antibodies, may be the cause
[32].

Antiphospholipid Syndrome

Long correlated with RPL, antiphospholipid
syndrome (APS) is distinguished by the
existence of antiphospholipid antibodies (aPL).
In fact, pregnancy morbidity and vascular
thrombosis are the two clinical criteria
necessary to confirm the diagnosis of APS.
[33].

Primary APS is observed in individuals who do
not have any underlying illnesses, whereas
secondary APS is associated with other
conditions. Multiple hypotheses have been put
forth regarding the mechanisms by which APL
are correlated with additional complications of
obstetrics, including preeclampsia, intrauterine
growth restriction, & prematurity [33]. APL
specifically targets the trophoblast, resulting in
compromised trophoblastic invasion
& aberrant secretion of human chorionic
gonadotropin and growth factor. Additionally,
it triggers syncytiotrophoblast apoptosis & an
inflammatory response at the interface of the
mother & fetus via complement activation [34].

Pathophysiology

RPL is a condition that can arise from a variety
of factors, including immunologic, genetic,
anatomical, endocrine, & antiphospholipid
antibody syndrome influences. FOXD1
mutations are crucial in the development of
RPL. FOXD1 has been identified as a crucial
molecule  that  regulates  endometrial
& placental genes to facilitate embryo
implantation in both mice & humans. FOXD1
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mutations in the human species have been
linked functionally to the origin of RPL. [35].

History and Physical

An exhaustive & comprehensive medical
history should be obtained, encompassing
every aspect of prior miscarriages. It is crucial
to know the gestational age at which the prior
pregnancy loss took place, as RPL typically
occurs at a comparable gestational age in
subsequent pregnancies. It is also crucial to be
aware of the treatment method utilized for
previous pregnancy losses, as curettage
& dilation may heighten the likelihood of
developing Asherman syndrome otherwise
cervical incompetence, both of which
predispose to RPL. [36].

Diagnosis of recurrent pregnancy loss

A comprehensive evaluation of couples with
RPL should comprise the subsequent
components:

Assessment of Medical Problems

In order to rule out thyroid issues, diabetes,
& hyperprolactinemia, further research is
required. [37].

Genetic Evaluation

It is necessary to conduct Karyotype
assessments on the couples in order to identify
potential Robertsonian translocations,
mosaicism, reciprocal, balanced, otherwise
reciprocal translocations that could be
transferred to the embryo and result in RPL.
Although these tests are costly and have a low
yield, karyotype evaluation of the couples with
RPL [38] is a viable option.

Assessment of the Uterine Anomalies
Numerous  modalities exist for  the
identification of congenitally  occurring
& acquired uterine anomalies, with the
subsequent being among the most useful [36]:
MRI, saline infusion sonohysterography, pelvic
ultrasound, hysterosalpingogram,
& hysteroscopy are all extremely useful for
detecting congenital abnormalities in the
uterus.

Immunologic Work Up

Antiphospholipid antibody syndrome
necessitates the implementation of studies. It is
recommended that patients diagnosed with
RPL undergo testing for anticardiolipin
antibody, lupus anticoagulant, & anti-beta 2
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glycoprotein. Recommendations exist for
individuals with RPL to undergo APAS testing,
as research has linked anticardiolipin antibody
& lupus anticoagulant to pregnancy loss. [39].

Progesterone Level

Regular evaluation of serum progesterone
levels is not advised due to its lack of predictive
value for subsequent pregnancy results. [40].

Endometrial Biopsy

Multiple research studies demonstrate that this
test does not accurately reflect a woman's
fertility status. [41].

Testing for Infections

Routine testing for TORCH serology & vaginal
& cervical cultures for chlamydia, gonorrhea,
& bacterial vaginosis are not applicable to the
assessment of RPL in asymptomatic healthy
women. [42].

Evaluation of products of Conception (POC)
The utilization of a 24-chromosome microarray
analysis substantially augments the RPL
assessment suggested by the American Society
of Reproductive Medicine . It should be
mandatory to provide genetic analysis of
miscarriage tissue obtained during the second
& subsequent miscarriages to all couples who
have experienced two otherwise more
consecutive miscarriages. When miscarriage
tissue is genetically evaluated in conjunction
with an evidence-based assessment for RPL, a
probable or definitive cause can be identified in
over ninety percent of miscarriages. [43].

Treatment / Management

In treating RPL, attention should be paid to the
underlying reason that is treatable. Each
available treatment option's risks, alternatives,
& success rates should be communicated to
patients and their families. The efficacy of
treatment can be enhanced through the
provision of emotional support to these couples
experiencing anxiety. In every circumstance,
reproductive endocrinologists & obstetricians
ought to engage in transparent communication
& cooperative collaboration. [36].

Medical Conditions

As medically appropriate, women with
diabetes, obesity, thyroid conditions, & other
medical conditions should be treated. In
addition, seeking guidance from an
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endocrinologist regarding the management of
uncontrolled thyroid conditions and diabetes is
a viable course of action. Individuals who have
elevated levels of thyroid peroxidase antibodies
are at a heightened risk for RPL & require
appropriate management. [44].

Chromosomal

Anomalies

Priority is given to referring couples with
chromosomal  abnormalities to  genetic
counseling. Couples ought to be informed
regarding the potential susceptibility to fetal
chromosomal abnormalities during subsequent
pregnancies. Pregnancy genetic testing,
including  chorionic  villus  sampling,
preimplantation genetic diagnosis,
& amniocentesis, may be selected by the
individual in order to detect genetic
abnormalities in the fetus & make informed
decisions regarding subsequent therapeutic
courses of action. [45].

Uterine Anomalies

RPL-inducing acquired & congenital uterine
abnormalities are amenable to surgical
treatment. Myomectomy, adhesion lysis, and
hysteroscopic septum resection are a few of the
procedures that are performed. [36].

Immunological

Pregnant individuals who are diagnosed with
RPL & antiphospholipid antibody syndrome
are typically administered aspirin & heparin,
which has been shown to enhance prognoses.
However, while this treatment may enhance
maternal  outcomes in  women  with
thrombophilias, it does not prevent RPL.
Standard medications in RPL include aspirin
and low molecular weight heparin (LMWH),
despite the fact that their efficacy in enhancing
live birth rate has been demonstrated in only a
limited number of placebo-controlled trials.
Emerging evidence suggests that in some cases
of RPL, new treatment options, such as TNF
(tumor  necrosis  factor-alpha) inhibitors
& granulocyte colony-stimulating factor (G-
CSF), may be beneficial. However, additional
comprehensive clinical trials are necessary to
validate or invalidate the efficacy of these
medications in the management of individuals
with RPL. [46].

Unexplained RPL
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A recent meta-analysis that applied stringent
criteria for defining unexplained RM failed to
identify any randomized controlled trials
(RCTs) that utilized prednisolone. There is no
evidence that intravenous immunoglobulin
(IVIG) improves live birth rates for individuals
with RPL, according to two recent meta-
analyses. [47].

The association amongst the level of Anti-
nuclear antibodies & the recurrent
pregnancy loss.

Antinuclear Antibodies (ANA) Overview
Antinuclear antibody (ANA) positivity is a
defining characteristic of autoimmune diseases
affecting connective tissue. Antibodies of
category ANAs bind to nucleic acid-protein
complexes, proteins, DNA, & RNA, among
other cellular components. [48].

Testing

In 1948, Hargraves & colleagues identified the
"L.E. cell, which they observed in an
individual with systemic lupus erythematosus
(SLE), as the cell that gave rise to ANA testing.
[39].

Specific subtypes of ANA are correlated with
patterns of human epithelial laryngeal
carcinoma type 2 (HEp-2); therefore, pattern
recognition is a valuable tool in ANA testing.
In  general, homogeneous fluorescence
indicates that the target of the antibodies is
dsDNA, histones, or nucleosomes. Antibodies
to membrane proteins may be detected in a
membranous pattern. There is a correlation
between antibodies that target distinct nuclear
antigens and fluorescent patterns with pores.
Additionally, the proficiency of the individual
interpreting the result and the laboratory that
produces the substrate cells have an impact on
the initial immunofluorescence of HEp-2 cells.
A unique scale must be established by each
laboratory in order to delineate a positive result.
Anti-Smith antibodies emit light in the form of
a series of speckles. Anti-SSA/Ro & anti-
SSB/La combine to create a delicate spotted
array. Discrete speckles are indicative of
antibodies that are specifically directed at the
centromeres of interphase cells. The presence
of nucleolar speckles is correlated with
antibodies that target DNA topoisomerase (Scl-
70). Additionally, the presence of antibodies to
aminoacyl-tRNA synthetase (Jo-1) is indicated
by the speckled cytoplasmic pattern [48].

Antinuclear Antibody Test Results
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There are numerous techniques for quantifying
ANAs. In practice, fluorescent antinuclear
antibody (FANA) tests are the most prevalent.
A negative or positive interpretation, ANA
levels, and observed antibody patterns
throughout the test are all included in the
FANA test report. A negative interpretation
signifies the absence of autoantibodies in the
blood sample of the individual, thereby
diminishing the probability of an autoimmune
disease. A affirmative interpretation signifies
the presence of autoantibodies in the blood
sample of an individual [50].

The ANA test results might comprise a titer.
The quantity of antibodies in the blood is
guantified via antibody titer testing, which is
frequently denoted by a ratio like 1:160. On this
test, reference ranges denote the minimal titer
ratio at which a positive result is deemed to
have occurred [51].

Regarding ANA tests, reference ranges are
contentious. The ratio that laboratories consider
to be positive for ANAs may differ. Referral
ranges may prove beneficial for individuals to
deliberate  upon with their physician.
Additionally, the majority of FANA test reports
detail the staining patterns generated
throughout the testing process. FANA testing
involves the attachment of antibodies to a
fluorescent substance, the observation of which
reveals patterns under a  specialized
microscope. Although staining patterns do not
provide a definitive diagnosis of a health
condition, specific patterns exhibit a tenuous
association with particular illnesses. [52].

The association between the level of Anti-
nuclear antibodies & the recurrent
pregnancy loss.

An immune self-tolerance  mechanism
malfunction results in the development of
autoantibodies. In the scientific literature, the
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relationship among autoantibodies and RM,
infertility, & systemic disease, is not well
established. The most researched autoimmune
markers associated with reproductive issues are
antithyroid  antibodies  (anti-thyroglobulin
& anti-thyroperoxidase), antiphospholipid
antibodies (anti-cardiolipin, anti-p2-
Glycoprotein-1, & lupus  anticoagulant),
antispermatozoa antibodies, anti-endomysium,
anti-DNA, & antinuclear antibodies (ANA).
[53, 54].

Unknown at this time is the pathophysiological
mechanism underlying pregnancy loss in
women with a history of RM & positive ANA.
However, some studies have hypothesized that
potential mechanisms include alterations in
uterine blood flow patterns, fluctuations in
embryonic development, & suboptimal oocyte
quality [55].

An additional association between positive
ANA and a poorer prognosis has been observed
in couples with RM who underwent
immunotherapy. In  ANA-positive RM
individuals, inflammation at the site of
embryonic implantation is a potential
mechanism of pregnancy loss. One of the
inflammatory pathways implicated in this
situation is complement activation [25].

The occurrence of ANAs in expectant women
may indicate the existence of an underlying
autoimmune process that hinders placental
development & may result in precocious
pregnancy  termination.  Antiphospholipid
antibodies & antinuclear  antibodies  are
common autoantibodies detected in the blood
of individuals who have recurrent abortions for
unknown reasons [56].

ANA patterns exhibited homogeneity among
individuals with positive tests in the enigmatic
RM group, as determined by fluorescent
microscopy analysis [57].
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E

Fig (1): ANA patterns in individuals with unexplained recurrent miscarriage by
immunofluorescence microscopy [57].
A: Homogenous, B: Peripheral/rim, C: Speckled, D: Nuclear and E: Centromeric

Multiple studies have documented a substantial
incidence of low-titre ANA in the sera of
individuals who have experienced pregnancy
losses, whether they were explicable or
enigmatic. Nevertheless, the implications of
these discoveries remain ambiguous. Shoenfeld
& his colleagues discovered a greater
prevalence of antinuclear antibodies among
individuals with autoimmune disease in their
research. Nevertheless, no evidence suggested
that they were more prevalent among
individuals who had experienced recurrent
pregnancy loss or infertility [58].

The occurrence of ANAs was 31.8 percent in
individuals with a history of miscarriages (110
individuals), compared to 5.7 percent in thirty-
five individuals with verified fertility & no
history —of pregnancy loss  otherwise
autoimmune illness [60], according to Cubillos
et al. [58].

Dinse GE et al A direct proportional
relationship was also identified among age
& positive ANA (in both sexes), with rates
spanning from 11.2 percent among those aged
between the ages of 12 & 19 to 19.2 percent
among those aged seventy years & older. Non-
Hispanic blacks had a greater prevalence of
ANA than members of other racial and ethnic
groups. Weight, ANA level, education, family
income, alcohol consumption, smoking history,
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or serum cotinine levels have not been found to
be connected with ANA. [61].
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