Chapter one
Introduction , Rationale, objectives

1.1 introduction:

Pregnancy loss is secondary to multiple illnesses. The causes of recurrent
miscarriage are ranging from genetic factors, hereditary thrombophilia,
endocrine and metabolic disorder, uterine abnormalities (Dohont, 2003).

An important cause is the antiphospholipid syndrome, an autoimmune
disease with various clinical alterations (Galindo et al, 2007).
Antiphospholipid syndrome has received considerable attention from the
medical community because of its association with a number of serious
clinical disorders (Gezer, 2003). Antiphospholipid antibody syndrome is
characterized by autoantibodies against negatively charged phospholipids in
the serum, and clinically by multiple thrombosis, thrombocytopenia, and
recurrent fetal loss.

The antiphospholipid syndrome was reported in the early 1980s as the
association of thrombosis, recurrent pregnancy loss in the presence of
anticardiolipin antibodies and/or lupus anticoagulant. Since then, many other
clinical manifestations have been associated with antiphospholipid. Almost
any organ and tissue may be involved in the disease, including the brain, the
heart, the kidneys, the placenta and many more (Cuadrado and Lopez,

2003).

Antiphosphdlipid syndrome is characterized by recurrent arterial or venous
thromboembolism or pregnancy loss in association with antibodies directed
against anionic phospholipids or plasma proteins bound to anionic
phospholipids. In accordance with this, fetal abortion, typically beyond the
tenth week of gestation, is also caused by infarctions of blood vessels in the
placenta (Specker,2007).

Among the autoimmune factors, anti-phospholipid antibodies have been

demonstrated to be the strongest risk factors for fetal loss, the prevalence of



which is as high as 40% in women with recurrent fetal loss (Shetty and
Ghosh, 2009).

But the pathophysiologic mechanisms that characterize thrombosis and

recurrent pregnancy losses are still not clear (Peluso and Morrone, 2007).
. Thrombotic events at the placental level cannot explain all of the clinical
manifestations. It has been suggested that anticardiolipin may be
responsible for a local acute inflammatory response mediated by
complement activation and neutrophil infiltration eventually leading to fetal
loss (Meroni et al, 2010).

Obstetric complications such as fetal death, premature delivery,
preeclampsia and recurrent abortions are characteristic manifestations of
antiphospholipid syndrome (Levy, 2010).

The antiphospholipid antibody syndrome is an autoimmune condition in
which vascular thrombosis and/or recurrent pregnancy losses occur in
patients (Rand, 2003).
risk factors for recurrent pregnancy loss and obstetric complications which is
characterized by recurrent fetal loss, thrombosis, and thrombocytopenia in
association with anticardiolipin antibodies(Velayuthaprabhu and Archunan,
2005).

1.2 Rationale:



Recurrent miscarriage affects 2-5% of population(Wilcox, 1988).

The causes of recurrent miscarriage are multiple;antiphospholipd syndrome
(APS) represents significant cause of recurrent miscarriage recent studies
pointed to potential role of antiphospholipid antibodies of possible cause

recurrent miscarriage.

The risk of recurrent fetal loss is significantly higher in pregnant women with
antiphospholipid antibodies or lupus anticoagulant and anticardiolipin,
women with anticardiolipin antibodies have 3-9 times greater risk of fetal
loss, than those who had not have them, antiphospholipid antibodies
facilitate arterial and venous thrombosis.

In Sudan limited data concerning APL among Sudanese pregnant women
with recurrent miscarriage , the results of this study could highlight's the
clinical problem of pregnant women and correlates APL with recurrent

miscarriage .



1.3 Objectives :

1.3.1 General objectives:

To determine the frequency of antiphospholipid among Sudanese women

with recurrent miscarriage.
1.3.2 Specific objectives:

1.3.2.1. To determine the Frequency of women with recurrent miscarriage

who are positive test for anticardiolipin antibody

1.3.2.2. To compare between the antiphospholipid, anticardiolipin and
(number of miscarriges, and family history).

1.3.2.3. To compare the antiphospholipid and anticardiolipin antibodies in
different female age group



Chapter Two
Literature Review
2.1 pregnancy:

Pregnancy, also known as gravidity or gestation, is the time during which
one or more offspring develops inside a woman. Pregnancy can occur
by sexual intercourse or assisted reproductive technology. It usually last
around 40 weeks (10 lunar months) from the last menstrual period (LMP) and
ends in childbirth (Abam and Steven, 2011).

.This is about 38 weeks after conception. An embryo is the developing
offspring during the first 8 weeks following conception, after which, the
term fetus is used until birth.

Pregnancy is typically divided into three trimesters. The first trimester is from
week one through twelve and includes conception. Conception is followed by
the fertilized egg traveling down the fallopian tube and attaching to the
inside of the uterus, where it begins to form the fetus and placenta. The first
trimester carries the highest risk of miscarriage (natural death of embryo or
fetus). The second trimester is from week 13 through 28. Around the middle
of the second trimester, movement of the fetus may be felt. . The third
trimester is from 29 weeks through 40 weeks.)Reynold et al, 2002).

2.2 Miscarriage and Recurrent Miscarriage:

The definition of miscarriage is usually is loss of pregnancy before viability,
the WHO definition of miscarriage is fetal death in early pregnancy .still birth
is fetal death on late pregnancy .miscarriage can divide in two broad

categories sporadic and recurrent miscarriage
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Sporadic is miscarriage is the most common complication of pregnancy
,occurs in up to 15% of all recognized pregnancies ,at least 25% of women
with experience of at least one sporadic miscarriage in their reproductive
live (Jivraj , 2009).

Recurrent miscarriage is usually define as three or more consecutive
spontaneous miscarriage occurring in first trimester with same biological
father ,they may or may not follow successful birth, about half of recurrent
miscarriage are unexplained (Duckitt and Qureshi, 2011).

Some authorities define recurrent miscarriage of two more consecutive
pregnancies if this definition is used, 5% of women is affected by recurrent
miscarriage, most investigator perform diagnostic evaluation after three

miscarriage (Bates, 2011).
2.3 Causes of Recurrent Miscarriage:

There are various causes for recurrent miscarriage, and some are treatable.
Some couples never have a cause identified, often after extensive
investigations. About 50-75% of cases of Recurrent Miscarriage are
unexplained.

2.3.1Anatomical conditions:
2.3.1.1 Uterine conditions:

A uterine malformation is considered to cause about 15% of recurrent
miscarriages. The most common abnormality is a uterine septum, a partition
of the uterine cavity. The diagnosis is made by MRI or a combined
laparoscopy hysteroscopy of the uterus. Also uterine leiomyomata could
result in pregnancy loss (Strirrat, 2009).

2.3.1.2Cervical conditions:
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In the second trimester a weak cervix can become a recurrent problem. Such
cervical incompetence leads to premature pregnancy loss resulting in

miscarriages or preterm deliveries.
2.3.2Chromosomal disorders:
2.3.2.1 Translocations:

A balanced translocation or Robertsonian translocation in one of the partners
leads to unviable fetuses that are miscarried. This explains why a karyogram
is often performed in both partners if a woman has experienced repeated
miscarriages. About 3% of the times a chromosomal problem are more likely

to miscarriage, they may also deliver normal or abnormal (Strirrat, 2009).
2.3.2.2Aneuploidy:

Aneuploidy may be a cause of a random spontaneous as well as recurrent
pregnancy loss. Aneuploidy is more common with advanced reproductive age
reflecting decreased germ cell(Strirrat.2009)

2.3.3 Endocrine disorders:

Women with hypothyroidism are at increased risk for pregnancy losses.
Unrecognized or poorly treated diabetes mellitus leads to increased
miscarriages.Women with polycystic ovary syndrome also have higher loss
rates possibly related to hyperinsulinemia or excess androgens. Inadequate
production of progesterone in the luteal phase may set the stage for
RPL(Rodger et al, 2008).

2.3.4 Thrombophilia:

An important example is the possible increased risk of miscarriage in women
with thrombophilia (propensity for blood clots). The most common problem is

the factor V Leiden and prothrombin G20210Amutation. Some preliminary

studies suggest that anticoagulant medication may improve the chances of
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carrying pregnancy to term but these studies need to be confirmed before
they are adopted in clinical practice (Rodger et al, 2008).

Note that many women with thrombophilia go through one or more

pregnancies with no difficulties, while others may have pregnancy
complications. Thrombophilia may explain up to 15% of recurrent
miscarriages (Williums, 2012).

2.3.5 Immune factor:

A common feature of immune factors in causing recurrent pregnancy loss
appears to be a decreased maternal immune tolerance towards the fetus.
(Williums, 2012).

2.3.5.1Antiphospholipid syndrome:

The antiphospholipid syndrome is an autoimmune disease that is a common
cause of recurrent pregnancy loss around 15% of the women who have
recurrent miscarriages have high levels of antiphospholipid antibodies.
Women who have had more than one miscarriage in the first trimester, or a
miscarriage in the second trimester, may have their blood tested for
antibodies, to determine if they have antiphospholipid syndrome. Women
diagnosed with antiphospholid syndrome generally take aspirin or heparin in
subsequent pregnancies, but questions remain due to the lack of high quality
trials.(Empson et al, 2005).

2.3.5.2Thyroid antibodies:

Anti-thyroid auto antibodies are associated with an increased risk of
recurrent miscarriage with an odds ratio of 2.3 with a 95% confidence
interval of 1.5-3.5. (Vanden, 2011).

2.3.5.3Increased uterine NK cells:


http://en.wikipedia.org/wiki/Confidence_interval
http://en.wikipedia.org/wiki/Confidence_interval
http://en.wikipedia.org/wiki/Odds_ratio
http://en.wikipedia.org/wiki/Anti-thyroid_autoantibodies
http://en.wikipedia.org/wiki/Antiphospholipid_syndrome
http://en.wikipedia.org/wiki/Antiphospholipid_syndrome
http://en.wikipedia.org/wiki/Maternal_immune_tolerance

A controversial area is the presence of increased natural killer cells in the
uterus. It is poorly understood whether these cells actually inhibit the
formation of a placenta, and it has been noted that they might be essential
for this process, determination of NK cells in peripheral blood does not
predict uterine NK cell numbers, because they are a different class of
lymphocytes, and state that immunosuppressive treatments are not
warranted (Nielsen, 2011).

2.3.5.4 Parental HLA sharing:

Earlier studies that perhaps paternal sharing of HLA genes would be
associated with increased pregnancy loss have not been confirmed.

2.3.5.5Male-specific minor histocompatibility:

Immunization of mothers against male-specific minor histocompatibility (H-Y)
antigens has a pathogenic role in many cases of secondary recurrent
miscarriage, that is, recurrent miscarriage in pregnancies succeeding a
previous ample of this effect is that the male: female ratio of children born
prior and subsequent to secondary recurrent miscarriage is 1.49 and 0.76
respectively (Nielsen, 2011).

2.3.6 Ovarian factors:

2.3.6.1Reduced ovarian reserve:
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The risk for miscarriage increases with age, and women in the advanced
reproductive age who have a reduced ovarian reserve are prone to higher
risk of repeated miscarriages. Such miscarriages are due to decreased egg
quality (Vissenberg and Goddijin,2011).

2.3.6.2 Luteal phase defect:

The issue of a luteal phase defect is complex. The theory behind the concept
suggests that an inadequate amount of progesterone is produced by the
corpus luteum to maintain the early pregnancy. Assessment of this situation
was traditionally carried out by an endometrial biopsy, however recent
studies have not confirmed that such assessment is valid. Studies about the
value of progesterone supplementation remain deficient; however, such
supplementation is commonly carried out on an empirical basis (Vissenberg
and Goddijin,2011).

2.3.7 Lifestyle factors:

While lifestyle factors have been associated with increased risk for
miscarriage in general, and are usually not listed as specific causes for RPL,
every effort should be made to address these issues in patients with RPL. Of
specific concern are chronic exposures to toxins including smoking, alcohol,
and drugs (Vissenberg and Goddijin,2011).

2.3.8 Infection:

A number of maternal infections can lead to a single pregnancy loss,
including listeriosis, toxoplasmosis, and certain viral infections (rubella,
herpes simplex, measles, cytomegalo virus, coxsackie virus). However, there
are no confirmed studies to suggest that specific infections will lead to
recurrent pregnancy loss in humans. Malaria, syphilis and brucellosis can

also cause recurrent miscarriage. (Franssen et al, 2011).

2.4 Antiphospholipid syndrome:
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Antiphospholipid syndrome or antiphospholipid antibody syndrome (APS or
APLS), or often also Hughes syndrome ,is

anautoimmune, hypercoagulable state caused by antiphospholipid
antibodies. Hughes Antiphospholipid syndrome was described in full in the
1980s, after various previous reports of specific antibodies in people with

systemic lupus erythematosus and thrombosis) Hughes, 1983).

The syndrome is sometimes referred toas "Hughes syndrome", after
the rheumatologist Graham R.V. (St. Thomas' Hospital, London, UK) who
worked at the Louise Coote Lupus Unit at St Thomas' Hospital in London and
at the London Lupus Centre at London Bridge Hospital, playing a central role
in the description of the condition(Sanna et al, 2006).

APS provokes blood clots (thrombosis) in both arteriesand veins as well as
pregnancy-related complications such as miscarriage, stillbirth, preterm
delivery, and severe preeclampsia.

The diagnostic criteria require one clinical event, i.e. thrombosis or
pregnhancy complication, and two antibody blood tests spaced at least three
months apart that confirm the presence of either lupus anticoagulant,
or anti-B2-glycoprotein-I (since B2-glycoprotein-l antibodies are a subset of
anti-cardiolipin antibodies, an anti-cardiolipin assay can be performed as a
less specific proxy, Antiphospholipid syndrome can be primary or secondary.
Primary antiphospholipid syndrome occurs in the absence of any other
related disease. Secondary antiphospholipid syndrome occurs with other
autoimmune diseases, such as systemic lupus erythematosus (SLE). In rare
cases, APS leads to rapid organ failure due to generalized thrombosis; this is
termed "catastrophic antiphospholipid syndrome" (CAPS) and is associated
with a high risk of death.

Antiphospholipid syndrome often requires treatment
with anticoagulant medication such as heparin to reduce the risk of further
episodes of thrombosis and improve the prognosis of
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pregnancy. Warfarin/Coumadin is not used during pregnancy because it can

cross the placenta, unlike heparin, and is teratogenic (Tong et al, 2014).
2.4.1Signs and symptom of Antiphospholipid syndrome:

The presence of antiphospholipid antibodies (APL) in the absence of blood
clots or pregnancy-related complications does not indicate APS.

Antiphospholipid syndrome can cause arterial or venous blood clots, in any
organ system, or pregnancy-related complications. In APS patients, the most
common venous event is deep vein thrombosis of the lower extremities, and
the most common arterial event is stroke. In pregnant women affected by
APS, there is an increased risk of recurrent miscarriage, intrauterine growth

restriction, and preterm birth (Tong et al, 2014).

A frequent cause of such complications is placental infarctions. In some
cases, APS seems to be the leading cause of mental and/or development
retardation in the newborn, due to an aPL-induced inhibition
of trophoblast differentiation. The antiphospholipid syndrome responsible for
most of the miscarriages in later trimesters seen in concomitant systemic

lupus erythematosus and pregnancy (Rinne et al, 1998 ).

other common findings, although not part of the APS classification criteria,
are low platelet count, heart valve disease, and livedoreticularis. There are
also associations between antiphospholipid antibodies
and headaches, migraines, and oscillopsia (Rinne et al, 2011).

Some studies have shown the presence of antiphospholipid antibodies in the
blood and spinal fluid of patients with psychological symptoms (Sokol et al,
2007).

Very few patients with primary APS go on to develop Systemic lupus
Erythromatsus (SLE).

2.4.2 Risk factors:
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Risk factors for developing antiphospholipid syndrome include:
Primary APS:
- genetic marker HLA-DR7
Secondary APS:
-SLE or other autoimmune disorders
-Genetic markers: HLA-B8, HLA-DR2, HLA-DR3

-Race: Blacks, Hispanics, Asians, and Native Americans

2.4.3 Pathogenesis:

Antiphospholipid syndrome is an autoimmune disease, in which
"antiphospholipid antibodies" (anticardiolipin antibodies and lupus
anticoagulant) react against proteins that bind to
anionic phospholipids on plasma membranes. Like many autoimmune
diseases, it is more common in women than in men. The exact cause is not
known, but activation of the system of coagulation is evident. Clinically
important antiphospholipid antibodies (those that arise as a result of the
autoimmune process) are associated with thrombosis and vascular disease.
The syndrome can be divided into primary (no underlying disease state) and
secondary (in association with an underlying disease state) forms.

Anti-ApoH and a subset of anti-cardiolipin antibodies bind to ApoH, which in
turn inhibits Protein C, a glycoprotein with regulatory function upon the
common pathway of coagulation (by degradating activated factor V).

Lupus anticoagulant (LAC) antibodies bind to prothrombin, thus increasing its

cleavage to thrombin, its active form.
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In APS there are also antibodies binding to Protein S, which is a co-factor of
protein C. Thus, anti-protein S antibodies decrease protein C efficiency
(Triplett, 2002).

Annexin A5 forms a shield around negatively-charged phospholipid
molecules, thus reducing their availability for coagulation. Thus, anti-annexin
A5 antibodies increase phospholipid-dependent coagulation steps (Rand,
1998).

The Lupus anticoagulant antibodies are those that show the closest
association with thrombosis, those that target B2glycoprotein 1 have a
greater association with thrombosis than those that target prothrombin.
Anticardiolipin antibodies are associated with thrombosis at moderate to high
titres (=40 GPLU or MPLU). Patients with both Lupus anticoagulant antibodies
and moderate/high titreanticardiolipin antibodies show a greater risk of
thrombosis than with one alone.

The increased risks of recurrent miscarriage, intrauterine  growth
restriction and preterm birth by antiphospholipid antibodies, as supported by
invitro studies, include decreased trophoblast viability, syncytialization and
invasion, deranged production of hormones and signalling molecules by
trophoblasts, as well as activation of coagulation and complement

pathways(Tong et al , 2014).
2.4.4 Diagnosis of Antiphospholipid syndrome:

Antiphospholipid syndrome is tested for in the laboratory using both liquid
phase coagulation assays (lupus anticoagulant) and solid phase ELISA assays
(anti-cardiolipin antibodies).

Genetic thrombophilia is part of the differential diagnosis of APS and can
coexist in some APS patients. Presence of genetic thrombophilia may
determine the need for anticoagulation therapy. Thus genetic thrombophilia

screening can consist of:
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-Further studies for Factor V Leiden variant and the prothrombin G20210A
mutation, Factor VIII levels, MTHFR mutation.

-Levels of protein C, free and total protein S, Factor
VIII, antithrombin, plasminogen, tissue plasminogen activator (TPA)
and plasminogen activator inhibitor-1 (PAI-1)

The testing of antibodies to the possible individual targets of aPL such
as B2 glycoprotein 1 and antiphosphatidyl serine is currently under debate as
testing for anticardiolipin appears to be currently sensitive and specific for
diagnosis of APS even though cardiolipin is not considered an in vivo target
for antiphospholipid (Miyakis et al, 2006).

2.5 Systemic lupus Erythromatsus:

Systemic lupus erythromatsus (SLE) is multi system autoimmune connective
tissue disorder the primarily affect women of child bearing age . the disorder
may affect almost all organ in the body it may be mild in some cases for
example (involving only skin ) and very sever in other cases(affecting
multiple organ including brain , the disease course is characterized by flare
(interval of active disease) and Remissions( interval of inactive disease )
(Ringold, 2011).

it is recognize that pregnancy exacerbate SLE .and the SLE may increase
pregnancy complications , including spontaneous abortion ,premature
delivery ,intrauterine growth restriction IUGR, and preeclampsia , however
the other studies found no difference in flare in pregnant and pregnant
patients with SLE , and the rate of SLE flare in pregnant have been reported
to range from 13-68% ,but the rate have been reported to be reduced if

pregnhancy delayed until disease is quiescent ( Ahn et al, 2011).
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2.6 Types of Antiphospholipid Antibodies:

2.6.1 False-Positive Test for Syphilis:

In the 1940s, when it was common for people to have premarital exams, doctors realized that
some women with lupus tested positive for syphilis. Further studies indicated that 1 in 5 people
with lupus had a false-positive syphilis test. The syphilis test of those days—the Wasserman test
—was dependant on an antibody found in syphilis patients called reagin. The substance to which
this antibody reacts is cardiolipin, so the individuals with a false-positive syphilis test actually
had a form of anticardiolipin antibodies. The false-positive syphilis test was the first recognized
test for antiphospholipid antibodies, but it is now known that people can have antiphospholipid
antibodies without having a false-positive syphilis test and vice versa. The false-positive test is
not associated with an increased risk of blood clots in all medical studies performed in the past,
but certain studies, including the Johns Hopkins Lupus Cohort, suggest that there is a connection,
The false-positive syphilis test was one of the first three recognized indications of
antiphospholipid antibodies. The other two were the lupus anticoagulant and anticardiolipin

antibody (Wallace et al, 2007).

2.6.2Lupus Anticoagulant:

In the late 1940s, it was found that an antibody present in some lupus patients prolonged a
clotting test dependent on phospholipids. For this reason, it was thought that this antibody
increased the tendency to bleed, and thus it was deemed the lupus anticoagulant. However, this
name is now recognized as a misnomer for two reasons. First, the term “anticoagulant” is a false
label, since lupus anticoagulant actually increases the ability of the blood to clot. Second, the
term “lupus” in the name of the antibody is misleading, since more than half of all people who

possess this antibody do not have lupus (Wallace et al, 2007).

Tests called coagulation tests are used to detect the lupus anticoagulant (LA). Remember that
even though the lupus anticoagulant causes the blood to clot more easily in vivo (i.e., in a
person’s body), they actually cause prolonged clotting times in vitro (i.e., in a test tube).
Therefore, if it takes more time than normal for the blood to clot, the lupus anticoagulant is
usually suspected. The activated partial thromboplastin time (aPTT) is often used to test for LA.

If this test is normal, more sensitive coagulation tests are performed, including the modified
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Russell viper venom time (RVVT), platelet neutralization procedure (PNP), and kaolin clotting
time (KCT). Normally, two of these tests (the apt and the RVVT) are performed to detect

whether lupus anticoagulant is present (Wallace et al, 2007).

2.6.3Anticardiolipin Antibody:

Even though the false-positive syphilis test and the lupus anticoagulant were identified in the
1940s, the link between these entities was not investigated until the 1980s, when a researcher at
the Graham Hughes laboratory in Britain named Nigel Harris began looking at antibodies to the
phospholipid antigens. Harris realized that cardiolipin was a major element of the false-positive
syphilis test, and he developed a more specific test for the antibody. He also determined that the
presence of these anticardiolipin antibodies was associated with recurrent thromboses (blood
clots) and pregnancy losses. Others in Hughes’ laboratory began to publish studies showing the
link between anticardiolipin antibodies and stroke, deep vein thrombosis (DVT), recurrent
pregnancy loss, livedo, seizures, and other conditions. In fact, what we now know as
antiphospholipid syndrome was known as the anticardiolipin syndrome even though other
antiphospholipids, namely the lupus anticoagulant, were known to produce similar effects.

There are different classes (isotypes) of anticardiolipin antibody, namely IgG, IgM, and IgA. IgG
is the anticardiolipin antibody type most associated with complications. An enzyme-linked
immunosorbent assay (ELISA) is used to test for anticardiolipin antibodies. One can test for all
isotypes at once, or they can be detected separately. High levels of the IgMisotype are associated
with autoimmune hemolytic anemia, a condition in which an individual’s immune system attacks

their red blood cells (Wallace et al, 2007)..

2.6.4Anti-beta2 glycoprotein 1:

Beta2 glycoprotein 1 is the protein in the body to which anticardiolipin antibodies bind, and it is
also possible to measure antibodies to beta2 glycoprotein 1. An individual can be positive for
anticardiolipin antibodies and negative for anti-82 GPI and vice versa, and detection of anti-£2
GPI is not yet part of routine testing done for patients with an increased likelihood of blood clots
(Wallace et al, 2007).

2.7 previous studies:

Many studies has been conducted in Sudan and the world to determine the frequency of

antiphospholpid among women with recurrent miscarriage.
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In Iran study was conducted in 2004 by .zolghadri , they find out the prevalence of APL is
17.4%,and the prevalence of ACL 11.6 % ( zolghadri , 2004).

In India 2006 Ghosh in prospective observational study evaluated the prevalence of
antiphophlipid syndrome among women with recurrent miscarriage and 27.7 % were positive for
antiphospholipid antibodies ( Ghosh .et al 2006).
in Irag Amel conduct study on antiphospholipd in Iragi women with recurrent abortion revealed
that the frequency of ACL is 26.5% and insignificant association between age and presence of
APL , they significant assciation between family history recurrent fetal loss and presence of APL
antibodies (Amel, et al 2012) .

Adel and Ahmed and in Oman 2005 demonstrate the frequency anticariolipin is 27% among
patient of recurrent abortion( Adel and Ahmed, 2005).

In Sudan many studies have been conducted. A study by Abdelnassir in Gezira state revealed
that thirteen(26%) were positive of APL antibodies and 11(22%) are positive for ACL antibodies
in out of 50 women with recurrent unexplained miscarriage (Abdelnassir, et al 2014).

Study in (2011) done by Ahmed in Khartoum state conduct study they finished to the frequency
of both APL and ACL were (20 %)in women with recurrent miscarriage (Ahmed, et al 2013).
Esam ( 2013) study the phospholipid as predisposing factor of recurrent miscarriage in Sudanese
women they find out the frequency of both APL and ACL is 20% and there are significance

correlation between age and presence of APL and ACL (Jevara and Esam, 2013).

Chapter Three

Material and Method

3.1 Study design:

This is cross sectional conducted in Khartoum state ,during the period from
March 2015 to July 2015

3.2 Study population and area:
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Women with history of recurrent miscarriage, who's attended to the hospital,
during the period from March 2015 to July 2015 will be included,study was
done in Omdurman Maternity Hospital, bashiar teaching hospital ,National
public health laboratory

3.2.1. Inclusion criteria:

Women with a history of three or more consecutive miscarriage, without
history of chronic disease and drug use will be included.

3.2.2. Exclusion criteria:

Women with known causes of miscarriage, and women who less than three

miscarriage will be excluded.
3.3 Sample size:

Forty = women with history miscarriage of who had inclusion criteria

selected as study group
3.4 Data collection:

Data will be filled in questionnaires form, including age ,number of
miscarriages ,presence of chronic disease , regular use of drug and family
history of miscarriages .

3.5 Ethical consideration:

Ethical clearance was obtained in this study and before sample collection
after the agreement of patients whom were informed about the procedure of
blood collection and the aim of study
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3.6 Sample collection:

Two ml of blood was collected from superficial vein from study and control
group Under sterile condition ,using sterile disposable syringe , was drained
into plain container and serum of samples were separated and keep at
-20C° . At the end collected samples were sent to National public health
laboratory and level of anti phospholipids and anticardiolipin antibodies in
samples was measured by enzyme linked immunoassay test (ELISA).

3.7Principles:
3.7.1 Antiphospholipid:

Mixture of highly purified cardiolipin, phosphotidyle serine,
phosphotidyleinsitolphosphatidic acid and human beta -2-glycoprotein 1 is
bound to microwells, antibodies against the coated antigens. if present in
diluted patient sample ,bind to the respective antigen , washing of the
microwells removes unbound un specific serum and plasma component
.horseradish peroxidase(HRP),conjugated anti-human antibodies
immunologically detect the bound patient antibodies forming a
conjugate\antibody \antigen complex ,washing of the micro wells removes
unbound conjugate ,an enzyme substrate(TMB) in the presence of bound
conjugate hydrolyze to form blue colour ,the addition of an acid stops
solution the reaction forming yellow end -product. The intensity of this yellow
colour is measured photometrically at 450 nm; the amount of colour is
directly proportional to the concentration of antibodies present in the original
sample.
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3.7.2 Anticardiolipin:

Highly purified cardiolipin is coated on microwells saturated with beta-2-
glycoprotein 1, antibodies against the coated antigen , if present in diluted
patient sample, bind to the respective antigen ,washing of the microwells
removes un -bound un specific serum and plasma component horseradish
peroxidase (HRP) conjugated anti human antibodies immunologically detect
the bound patient antibodies forming a conjugate \antibody\ antigen complex
, washing of the micro wells removes un bound conjugate ,an enzyme
substrate(TMB) in the presence of bound conjugate hydrolyze to form a blue
colour ,the addition of an acid stops the reaction forming yellow end-
product , the intensity of this yellow colour is measured photometrically at
450nm ,the amount of colour is directly proptional to The concentration of
antibodies present in original sample.

3.8 Material required:

1. Microplate reader

2. Multi-channel pipette for 100ul

3. Vortex mixer

4. pipettes for10pul, 100ul and 1000l
5. Timer

6. Distilled water

7. Measuring cylinder for 100mIl and 1000ml|
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3.9 Procedures:
3.9.1 antiphospholipid:

1- patient samples was diluted 1:100, 990ul of sample buffer in polystyrene

tube and 10ul of sample,

2- 100pl of calibrators, controls and prediluted patient samples was

Pipetted into the well .

3- incubated for 30 minutes at room temperature (20-28C?,

4 - contents of the microwells was discarded .

5- washed 3 times with 300ulof wash solution .

6 - 100ulof enzyme conjugate was. dispensed into each well,

7- incubated for 15 minutes at room temperature.

8 -contents of the micorwells was discarded.

9- washed 3times with 300ulof wash solution.

10- 100pul of TMB substrate solution was dispensed into each well.

11- incubated for 15 minutes at room temperature.

12- to each well 100ul of stop solution was added.

13- incubated for 5 minutes at room temperature.
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14- Optical density was read at 450nm.

3.9.2 Anticardiolipin:

1- patient samples was diluted 1:100 , 990ul of sample buffer in polystyrene

tube and 10ul of sample,

2- 100ul of calibrators, controls and prediluted patient samples was

Pipetted into the well .

3- incubated for 30 minutes at room temperature (20-28C?.

4 - contents of the microwells was discarded .

5- washed 3 times with 300ulof wash solution .

6 - 100plof enzyme conjugate was. dispensed into each well,

7- incubated for 15 minutes at room temperature.

8 -contents of the micorwells was discarded.

9- washed 3times with 300ulof wash solution.

10- 100pul of TMB substrate solution was dispensed into each well.

11- incubated for 15 minutes at room temperature.

12- to each well 100pul of stop solution was added.

13- incubated for 5 minutes at room temperature.
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14- Optical density was read at 450nm.

3.10 Data analysis:

Data is analyzed using statistical package of social science version (SPSS
11.5)

Relationship will be done by Chi square test and independent t.test using p
value of 0.05 to be significance
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Chapter Four

Results

Forty sample was collected from women with repeated miscarriage, The
age of the study participants ranged from 20-48 years ,with mean 30+
3.2,the number of miscarriages among study population from 3-8with
mean4+0.5 (table 4.1)

The results showed thatl1(28%) from participant give positive result for
antiphospholipid antibodies , and 29 (72%) give negative result ,the
percentage of APL among patient 28% (table 4.2)

The frequency of ACL among patient 8(20%) and 1(10%) among control
give positive results , the percentage of ACL among cases 20% (table 4.3)
the total positive cases of antiphospholipid antibodies were 11 (28%) (8
positive for both APL and ACL antibodies and 3 APL alone) (table 4.4).

The serum is determined for both IgG and IgM antibodies, all positive result

in case and control in IgM only (table 4.5)

Six (15%) of cases have family history of miscarriage and 34 (85%) have no
family history of miscarriage (table 4.6), there was statistically in
significance difference in APL and family history chi- square=.120 with p
value =0.729(table 4.7) , there was statistically insignificance difference in
ACL and family history with p value= 0.825 (table 4.8).
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There was statistically insignificance difference between number of
miscarriage and APL result p value =.845 (table 4.9), there was statistically
insignificance difference between number of miscarriage and ACL result p
value 0.381 (table 4.10).

The female age group (table 4.11) There was statistically insignificance
difference between APL result and female age groups p value =0985 (table
4.12), there was statistically in significance difference between ACL result
and female age groups p value =0963 (table 4.13).

Table 4.1 Demographic data of test group

Study group Mean =SD
Age/ year 30+3.2
Number of miscarriage 4+0.5

Table 4.2 Frequency of antiphopholipid antibodies among study
group

Study group Number Percentage
%

Patient n(40)

11 28%

Positive 29 729%
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Negative

Table 4.3 Frequency of anticardiolipin antibody among study group

Study group Number Percentage
%

Patient n(40)

8 20%

Positive 32 80%

Negative

Table 4.4 Frequency of positive results among study group

Study group Number Percentage %
antiphospholipid alone 3 7.5%
Antiphospholipid+anticard 8 20%
iolipin
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Table 4.5 Frequency of positive results according to type of Antibody

Type of antibody

Positive
igM 1gG
Antiphospholipid
11 0
anticadiolipin 8 0
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Table 4.6 Distribution of family history of miscarriage
among study group

Family history Number Percentage
Yes 6 15%
No 34 85%
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Table 4 .7 Comparison between presence of
antiphospholipid antibodies and family history of

miscarriage

Family history

APL Yes
Positive 2
Negative 4

30

No

25

Total

11

29

P.Value

0.729



Table 4.8 Comparison between presence of
anticardiolipin and family history of miscarriage

ACL

Positive

Negative

Family history

Yes

27

32

Table 4.9 Comparison between presence of
number of miscarriage

antiphospholipid antibodies

APL Number

Positive 11

Mean

3.82

SD

1.537

P.Value

0.825

P.Value

31

0.845




Negative 29 3.72 1.279

Table 4.10 Comparison between presence of
anticardiolipin number of miscarriage

ACL Number Mean SD P.Valu
e
Positive 8 4.13 1.727
0.381
Negative 32 3.66 1.234

Table 4.11 Age group distribution among Study group
32




Study group\ years Patients

20 - 30 15
31-40 21
41- 50 4
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Table 4.12Comparison between age groups of study
population and presence of antiphospholipid antibodies

APL Age Total P.Value

20-30 | 31-40 |41-50

Positive 4 6 1 11

0.985
Negative 11 15 3 29

Table 4.13Comparison between age groups of study
population and presence of anticardiolipin

ACL Age Total P.Value
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20-30 | 31-40 |41-50

Positive 3 4 1 8

0.963
Negative 12 17 3 32

Chapter Five

Discussion, Conclusion, Recommendations

5.1Discussion:

Antiphospholipid syndrome is characterized by recurrent arterial or venous
thrrombo- emobolism or pregnancy loss with association with antibodies
directed against anionic phospholipid or protein bound to anionic
phospholipids, The aim of this study is to determine the frequency of APL in
addition to ACL antibodies in women with recurrent miscarriage and also to
determine the association between presence of these antibodies and specific
variable like family history ,number of miscarriages and age of study group ,
to carry out this study 40 Sudanese were enrolled ,the frequency of
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antiphospholipid antibodies was found 11 (28%) , comparing this result by
different studies in Sudan this result in line to the reported frequencies in
Sudan by Abdnassir ( 2014) (26%) , and higher than result obtained by
Ahmed (2011) ,and result obtained Jevara and Esam(2013) both studies
revealed the frequencies of APL is(20%) , this may be due to varying in
number of cases, the result is agree with study in India done by Ghosh
frequency (27.7) , and higher than result obtained by Zolghadri in Iran (2004)
(17.4%), this may due to varying study area and study population.

The present study showed that the frequency of ACL antibodies is 20%
among women with recurrent miscarriage , comparing this with three studies
in Sudan ,the result in line of result obtained by Abdelnassir (2014) (22%)
,also it agree and similar to the result obtained by Ahmed (2011) (20%) ,in
addition to another result obtained by Jevara and Esam (2013) (20%),
another studies in lIran,India ,Irag and Oman , in Iranian obtained by
Zolghadri 2004 the frequency of ACL is (11.6) lower than our result, in Iraq
study obtained Amel A et al the frequency (26.5) , Adel A and Ahmed A 2005
in Oman (27%) ,Ghosh et al 2006 in india the frequency (27.7).vary in result
its persistently positive role of the infectious agent which is known
predispose to ACL antibody production like syphilis , HIV , cytomegalovirus ,
hepatitis -c and malaria(Kaushansky and Lichtman, 2010).

In the present study was found insignificance association between family
history of recurrent miscarriage and presence of APL antibodies disagree
with result obtained by Amel et al that significance association between
family history of recurrent fetal loss and presence of APL Revealed that
genetic predisposition to development of APL antibodies.

In the present study was found in significance association between female
age and presence of APL ,ACL antibodies , this result is agree with result

obtained by Amel et al in Iraq(2012) , disagree with another result obtained
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by Jevara and Esam in Sudan (2013) Which revealed that significant

association between age and presence of APL antibodies .

The present study it was found in significance association between

number of miscarriages and presence of APL, ACL antibodies.

5.2Conclusion:

1- Data conclude that presence of APA and ACL in sera of women is

associated with recurrent miscarriage.
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2- Anti phospholipids antibodies positive cases indicated statistically

insignificant association with number of abortions and family history.

3- Insignificance association between APA, ACL and female age was
observed

5.3 Recommendations:

1-further studies are necessary that large sample size is used to give more
reliable result.
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2-women with recurrent miscarriage should screen for lupus antibodies.

3-every woman with pervious history of unexplained fetal loss should be
screened for auto antibodies (APL, ANA, anti-dsDNA).

4-inorder to get more informative data to the recurrent miscarriage patient
includes (factorV Leiden, proteinC,proteinS,anti thrombin generation test).

References

39



Abam and Steven (2011). Fetal and neonatal physiology (4th ed.). Philadelphia:
Elsevier/Saunders. pp. 46—47

Abdelnassir M A, Elsaeed M A, Mohamed M E, Mohamedani A A
(2014) .antiphospholipid syndrome among women with unexplained
recurrent abortion in Wad Medani obstetric and Gynecological teaching
hospital ,Gezira state , Sudan, Sch.].App.Med.Sci ,2(3B) :1005-1009

Adel A, Ahmed A ( 2005).ACL and antiB.glycoprotein 1 in Omani Patient
with Recurrent abortion; Bahrain medical Bullein ;22:2

Ahmed B, Yousif T , Elagib A (2013) ; Determination of antiphosphlipid
antibodies and thrombophilia in women with recurrent miscarriage ;Sudan

Journal of medical scienc 8 :2:63-72

Ahn,Y H, Jang G D,Choi K S, Park G Y (2011)Pregnancy Outcomes and appropriate timing of
pregnancy in 183 prgnancies in Korean patients with SLE .Int.J.Med.sci ;8(7):577-5

Amel ASomarri, Ferial A Hilmi , Nasir A S AL-Allawi, Amel F
Murad( 2012) .anti phosphoilipid in Iragi women with recurrent Mid trimester
abortion ; ] lab physician . 4(2):72-82.

Bates S M (2011).consultative hematology ,the pregnant patient pregnancy loss.hematology AM
hematology Educe program.4™ edition:56.5

Cuadrado M J and Lopez P C (2003)Antiphosndrome;ClinExp Med. 20;3(3):129-139

Dohont M.(2003) Recurrent Miscarriage ,cure women health reproduction (5):361-366.

Duckitt K and Qureshi A(2011),recurrent miscarriage BMJ publishing group ;1409

Empson, M, Lassere, M, Craig, ), Scott J (2005). "Prevention of recurrent
miscarriage for women with antiphospholipid antibody or lupus anticoagulant.".Cochrane

database of systematic reviews (Online) .

Franssen M T, Muster A M, Vander V F, Leschot N J (2011). Reproductive out after PGN

couples with recurrent abortion, second edition 76-90

40


http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0011643/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0011643/
https://books.google.ca/books?id=OyVDJoOIvbYC&pg=PA46

Galindo G C, Bernardez F J, Hernandes M 1, Ayala A R (2007).Antiphospholipid syndrome
and human reproduction]. GinecolObstetMex ;75(5):277-85

Gezer S (2003) Antiphospholipidsystem.Dis Mon.49 (12):696 -741

Ghosh A,Ghosh M ,Bhattacharya SM. (2006). Antiphospholipid antibodies
as cause of recurrent pregnancy loss :study in calcutta
,India.JObstetGynaecol ;26(5):407-410

Hughes G R (1983). "Thrombosis, abortion, cerebral disease, and the lupus anticoagulant”. Br.
Med. J. (Clin Res Ed) 287 (6399): 1088-9.

Jevara M K and Esam M(2013), phospholipid as predisposing factor of
recurrent miscarriage in Sudanese women ;international journal of health and
research ;2249-4571

Jivraj S (2009),Recurrent miscarriage and the role of genticthrmbophilicmutation,current
Review ;5;14-32

Kaushansky K and Lichtman M A(2010);William Hematology
8"edition,USA: The McGraw-Hill companies .

Levy A, Jesus,G, JesusN.(2010) Obstetric Antiphospholipid Syndrome still a challenge.
Lupus.;19(4):457-9

Meroni P, Tedesco F, Locatia M ,Vecchi A , Simon N, Acaia B(2010) Anti-phospholipid
antibody mediated fetal loss: still an open question from a pathogenic point of view.

Lupus;19(4):453

Miyakis S, Lockshin MD, Atsumi T, Branch DW, Brey R L, Cervera R,
Derksen R H, DE Groot P G, Koike T, Meroni P L, Reber G, Shoenfeld
Y, Tincani A, Vlachoyiannopoulos PG, Krilis S A ( 2006). "International

consensus statement on an update of the classification criteria for definite

antiphospholipid syndrome (APS)". J. Thromb. Haemost.4 (2): 295-306

41


http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2006.01753.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2006.01753.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1538-7836.2006.01753.x/full
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1549319

Nileisen H S (2011). "Secondary recurrent miscarriage and H-Y immunity".Human

Reproduction Update ;17(4) 558- 57

PelusoG and Morrone G.(2007) [Antiphospholipid antibodies and recurrent abortions: possible
pathogenetic role of annexin A5 investigated by confocal microscopy]. Minerva
Ginecol.;59(3):223-9.

Rand J.(2003) The antiphholipid syndrome. Annu Rev Med;54:409-413

Rand H (1998). "Antiphospholipid antibody syndrome: new insights on thrombogenic

mechanisms.". The American journal of the medical sciences 316 (2): 142-51

Reynold K, Less C M, tan G.(2002).Human physiology pregnancy and birth (wikibook;17:326-
42

RinneT, Bronstein AM, Rudge P, Gresty MA, Luxon LM (1998).
“Bilateral loss of vestibular function: clinical findings in 53 patients". J.
Neurol. 245 (6-7): 314-21

Rodger MA, Paidas M, McLintock C ( 2008). "Inherited thrombophilia and
pregnhancy complications revisited". ObstetGynecol 112 (2 Pt 1): 320-4.

Ringold M D 2011 systemic lupus SLE,FREE JAMA;30616:668-668
Sanna G, D'cruz D, Cuadrado, M J (2006). "Cerebral manifestations in the
antiphospholipid (Hughes) syndrome". Rheum. Dis. Clin. North Am. 32 (3): 465-90
Shetty S and Ghosh K. (2009) Anti-phospholipid antibodies and other immunologicalcauses of
recurrent fetal loss--a review of literature of various therapeutic protocols.Am J Reprodlmmunol.
;62(1):9-2

Sokol D KO'Brien RS, Wagenknecht DR, Rao T, Mcintyre JA (2007). " ." Antiphospholipid antibodies in

blood and cerebrospinal fluid of patients with psychosis". Journal of Neuroimmunology 190 (1):

151-6.
Specker C.(2007) [Antiphospholipid syndrome]. Z Rheumatol.;66(1):41-50. quiz 51

42



Strirrat GM .(2009) “Evaluation and Management of recurrent early pregnancy loss” ,second

edition :20-63

Tong M,Viall C A, Chamley L. W (2014). "Antiphospholipid antibodies and the placenta: a
systematic review of their in vitro effects and modulation by treatment". Human Reproduction
Update 21 (1): 97-118.

Triplett D A( 2002). "Antiphospholipid antibodies.". Archives of pathology & laboratory
medicine 126 (11): 1424-9.

Vanden B E (2011). "Significance of sub clinical thyroid dysfunction and thyroid autoimmunity

before conception and in early pregnancy: A systematic review". Human Reproduction Updatel7

(5): 605-619

Velayuthaprabosphu and Archunan, G. (2005)Evaluation of anticardiolipin antibodies and
antiphosphatidylserine antibodies in women with recurrent abortion. Indian J Med Sci;59(8):347-

52.

Vissienbergi R and GoddijinM.(2011), is there role for assisted reproductive technology in
recurrent abortion, second edition : 97-120.
Wallace, Daniel J, Bevra H H,( 2007) Dubois’ Lupus Erythematosus. 7th

ed. Philadelphia: Lippincott Williams & Wilkins :56-73
Wilcox A J ,Weinberg C R,Conner J F, Baid D D(1988) Incidence of early loss of

pregnancy.N Engl J Med 319 (4):189-194
Williams,Zev (2012). "Inducing Tolerance to Pregnancy".New England Journal of Medicine 367

(12): 1159-61.

Zolghadri B (2004) .The prevelane of anti phophoslipid syndrome in patient
with recurrent pregnancy loss : A report from south lran .Medical Journal of
Islamic Republic of Iran ;18:119-121.

43


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644969

44



AppendixI
b T WA
"O} 7 86T 4G 16 5% D
MIPE [ijieHy1 O SO A YOHE Y VEITAOAg
N dii% R IKTByG.I{Wik p ¥
NO2T A

Aty CFARGGXAT 2@ S0 BADpA 289 ATy FHATE by (M) Ny AZD X [UH0 -y
AO MA@ T Y §YOOR@AYBuA 2656 XPAGPOFE Pign Ot Y3

KTBi Ak TYOABPO0T YEY26)2 b " AV

NCETY), OCA6)6X rep O im0

45



Appendix I1
Sudan University of science and Technology
College of Graduate Studies

Faculty of Medical Laboratory science

Questionnaire
DD N O et e e
P
INumber of MiSCArTIAgeS: . ..vii it e eee e

Presence of chronic disease:

1/ Yes ()

2/ No( )

If yes What 18 1tz ..o e e
Regular use of drugs:

1/ Yes ()

2/ No ()

If yes What 18 0t: .o e e
Family history of miscarriage:

1/Yes ()

2/No ()

Signature.............
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