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Introduction 1

E very minute, one woman somewhere in the world dies from a
complication related to pregnancy or childbirth with a total
death toll of almost 6 lakh women a year.' Ninety-nine percent of these deaths
occur in developing countries™. Of these, India accounts for 1.36 lakh
maternal deaths.! That is, in India, one woman dies every five minutes from a
pregnancy-related cause. For every three deaths of women in their
reproductive years in some developing countries, one is the result of
complications from pregnancy and childbirth. About 15% of deaths of women
in the reproductive age in India are maternal deaths. Complications related to
pregnancy, childbirth and complications arising out of unsafe abortion are
leading causes of death in adolescent girls. In India, 50 percent of maternal
deaths of girls in the 15-19 years age group are due to complications arising

out of unsafe abortion *,

A successful pregnancy outcome, in any given community, is a
powerful indicator of the health status of its women and of the quality of
health care available to them during pregnancy and birth. Poor maternal
health resulting in repeated miscarriages, stillbirths and early infant death is a
well known fact. Fetal death in uterus, if not detected in time and followed up

with prompt hospitalisation, can endanger the mother's life. 5

Negative pregnancy outcome means all pregnancy outcomes other than
a live birth and a voluntarily terminated pregnancy. It includes spontaneous

abortions (miscarriages), stillbirths, intrauterine growth retardation (IUGR),
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Introduction 2

intrauterine fetal death (IUD), early neonatal mortality and congenital
disorders/malformations. Miscarriage is defined as the premature expulsion
from the uterus of the product of conception before 28 weeks of pregnancy.
The term Intrauterine Growth Retardation (IUGR) is the most common
generic term that is used to describe the fetus with a birth weight at or below
the 10™ percentile for gestational age and sex.® while Intrauterine Fetal
Death (IUD) includes all fetal deaths occurring during pregnancy, after 28™®
week of gestation and during labour. Early neonatal mortality refers to death
of the infant within the first seven days after birth.”> Stillbirths or IUD and
early neonatal deaths are often associated with premature births and low birth
weights. A Congenital disorder/malformation is a medical condition that is
present at birth. Congenital disorder can be recognized before birth

(prenatally), at birth, or many years later.”

Pregnancy wastage rates in India are high when compared to a number
of developing countries. Miscarriage usually happens in the first three
months. Early miscarriage is mainly due to the fetus failing to develop
normally. Later miscarriage is more likely to be the result of the placenta not
functioning properly or a weak cervix. Symptoms include bleeding; but this is
not always the case and about half of all women who bleed in the early stages
of pregnancy do not go on to miscarry. Bleeding may also not be related to

the fetus at all but could be caused by lesions in the vagina or cervix.

Almost eight million low birth weight infants were born in India every
year, accounting for around 40 per cent of low birth weight infants in the
world.! It is also said that 75 per cent of neonatal deaths occurred in infants
with low birth weight'®. A study in the Tamilnadu district showed a rate of
1.35% stillbirth, 3.53% neonatal mortality and 4.2% perinatal mortality.” The
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stillbirth rate in India was 30 to 35 per 1,000 births and the perinatal mortality
rate was around 60 to 70 per 1,000 live births.!

In the rural part of Tamil Nadu, women had a controlled reproductive
pattern. The excess neonatal mortality among girls constitutes about one third
of the perinatal mortality rate as a result of their preference to sons.’
According to a joint study ' conducted by the World Health Organization
(WHO), the National Neonatology Forum and the United Nations Children's
Fund (UNICEF) on the "State of newborns in India," out of the 26 million
newborns every year, 1.2 million die within the first four weeks. This
constitutes 30 per cent of the 3.9 million neonatal deaths worldwide. Neonatal
Mortality Rate of 44 deaths per 1,000 live births as reported by The Hindu in
2004 accounts nearly two-thirds of the global infant mortality and half of the
global child mortality. The undivided States of Uttar Pradesh, Madhya
Pradesh and Bihar together accounted for over S0 percent of neonatal deaths
in India in the year 2000. This was roughly 15 per cent of the global neonatal
deaths. The number of deaths was as low as 10 per 1,000 live births in Kerala,
whereas, it was around 60 in Orissa and Madhya Pradesh. Infections, birth

asphyxia, and premature birth were identified as the leading causes of

neonatal deaths.

Congenital anomalies were another significant negative outcome of
pregnancy. The ratio of major congenital anomalies to the total number of

deliveries reported by Henry and Varma in 1996 was 1:400."
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Introduction 4

High-Risk Pregnancy and Risk Factors

Pregnancy in which the mother, fetus, or newborn is or will be at
increased risk for morbidity or mortality before or after delivery is termed

high risk pregnancy.

Most pregnancies proceed normally and result in a healthy baby. The
most important step in ensuring a safe and healthy pregnancy is identifying
women at risk of complications and the best time to identify them is before
they get pregnant. Factors such as lifestyle, family health history and the
mother's overall health offer important information about potential risks. For
instance, women over age of 35 are considered at higher risk than younger
women for pregnancy-related complications. Chronic health problems such as
asthma, diabetes, heart problems, lupus and Rh disease also require particular
care during pregnancy. Some factors, such as the mother's advanced age,

anemia and bleeding in pregnancy are considered as low-risk."
Maternal Infections

Intrauterine Infections

Anne, T. and Elizabeth, R 12 opined that serious infectious illness in the
mother can have non-specific fetal or obstetric effects and lead to miscarriage,
premature labor or fetal death. These infections must be treated as any other
serious illness. Infections acquired in utero or during the birth process are a
significant cause of fetal and neonatal mortality and an important contributor

to early and later childhood morbidity.

Usually the fetus is infected by transplacental spread after maternal

infection, in which the organism circulates in the mother's blood. These
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Introduction 5

infections, acquired in utero, can be severe enough to cause fetal loss or can
result in intrauterine growth restriction, prematurity, or chronic postnatal
infection. In most cases the maternal illness is mild but the impact on the
developing fetus is more severe. The degree of severity is dependent on the
gestational age of the fetus when infected, the virulence of the organism, the
damage to the placenta, and the severity of maternal disease. For example, a
primary maternal infection such as Herpes simplex is more likely to be
vertically transmitted and cause a more severe disease than recurrence of
same infection in the mother.'® Wilcox, A.J. et al., " observed the difficulty to

determine the percentage of fetal loss due to infection during early pregnancy.

Different workers''® listed the unique pathogenic mechanisms of
these infections. Because of their relatively low virulence, the organisms
involved seldom lead to fetal death beyond the earliest stages of
embryogenesis. Since the fetus is essentially a graft of foreign tissue in the
uterus, the placenta constitutes a protective immunologic barrier that shields
the fetus from the mother's humoral and cell-mediated immune responses.
This makes the fetus especially susceptible to infection during the first
trimester and the perinatal period. Early in pregnancy, the most complex
events in embryogenesis take place, making sensory organs such as the eyes
and ears vulnerable. The immature fetus lacks the immunologic mechanisms
necessary to completely eliminate an infecting organism. Therefore, a state of
immunologic tolerance is often established, which results in persistence of

organisms that ordinarily would be eliminated by a normal child or adult.

Clinical evidence of infection may be seen at birth, soon afterward, or
not until years later. The infected newborn infant may display growth
retardation, developmental anomalies, or multiple clinical and laboratory

abnormalities. Progressive tissue destruction is seen in Rubella, HSV, CMV,
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Toxoplasma and Treponema pallidum as the infective agents continue to
survive and replicate in the tissues for months or years after initial infection.
This is particularly unfortunate when treatment is possible. The sequelae of
these diseases can also progress over time, e.g., the hearing loss that is
secondary to rubella infection can progress or develop even after years of

normal hearing."

According to Anne, T. and Elizabeth,"? routine screening of pre-
pregnancy or antenatal cases for the presence of, or susceptibility to, these
infections and appropriate management can prevent adverse fetal or perinatal
outcomes. This screening should include infection with TORCH agents,
Hepatitis B virus, Treponema pallidum, and HIV."® When a TORCH test or
screening is ordered on a newborn, it is suspected that the child has been
exposed in utero to one of several organisms that can cause mild or
subclinical disease in the mother but devastating damage to the infant.
Routine screening of pregnant women for TORCH titers at the first prenatal
visit is commonplace in many parts of the world. However, the value of this
testing has been questioned by workers like Garland, S.M ef al,'"'* Khan,

N.A et al,'™"® and many others, while screening of both maternal IgG and

IgM antibodies are performed routinely.

The acronym TORCH has become one of the most recognized in the field
of neonatal/perinatal medicine. The original concept of the TORCH perinatal
infections was to group five infections with similar presentations, and

etiology. These are the infections with;

o Toxoplasma gondii

e Other diseases (Paravovirus B19, T. pallidum, Varizella zoster)

e Rubella Virus
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« Cytomegalovirus (CMV)
o Herpes simplex Virus (HSV)

Toxoplasma gondii

Toxoplasma, an apicomplexan parasite, is and obligate intracellular
parasite that has evolved a very different survival strategy from the
extracellular trypanosomes. The life cycle of Toxoplasma is very complex but

breaks down into two parts, one sexual and the other asexual.

The sexual cycle occurs exclusively in cats and is initiated when a cat
eats an infected prey or accidentally ingests feces contaminated with oocysts.
Following a typical process of gamete formation and fusion in the intestinal
epithelium, the zygote is formed. This ultimately develops into an immature
oocyst which, after being shed in the feces will mature into an extraordinarily
resistant entity containing 8 sporozoites. The oocysts are highly infectious not
only to other cats but to virtually any warm-blooded animal. Herbivorous
grazing animals, of course, will be particularly susceptible but it's also found
in strict carnivorous animals, as well. Once in the herbivore, the sporozoites
are released from the oocyst in the intestine and invade the intestinal
epithelium. There they differentiate into the rapidly dividing tachyzoite form
which is capable of indefinite replication in vivo and in vitro. These
disseminate through the host, infecting virtually any cell in any tissue. As the
host's immune response rises to the challenge, the parasites encyst and
differentiate to the very slowly dividing form, the bradyzoite. These are very

stable and infectious if tissue from the animal is eaten.
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The most serious problems occur in either of two situations. First, if a
woman becomes infected for the first time during pregnancy, her fetus is at
risk of severe neurological problems, even death. Second, if a chronically
infected person develops AIDS or is immuno-suppressed for any other reason,
the disease can reactivate with the quasi-latent tissue cysts releasing the
bradyzoites which rapidly differentiate back to tachyzoites. The resulting
disseminated infection is of greatest concern when it enters the brain where

encephalitis can ensue.

According to Hohlfeld, P. er al," toxoplasma infection during
pregnancy can cause congenital infection and manifest as mental retardation
and blindness in the infant. The infant is infected transplacentally after the
parasites invade the placenta. Once acquired, the latent encysted organism
will persist for life in the host. Like congenital syphilis and perinatally
acquired HIV infection, congenital toxoplasmosis is usually not apparent at
birth. Boyer, K.M.?’ reported that 70 to 90% of the infants who appear normal
at birth would develop significant clinical illness by young adulthood. These
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infants develop choreoretinits that can lead to blindness, obstructive
hydrocephalus, and intracranial calcifications that are associated with mental

retardation, seizure activity, and motor and developmental delays.

In Europe, pregnant women are screened monthly as part of standard
prenatal care as early as 18 weeks' gestation, by using polymerase chain
reaction (PCR) amplification of the Bl gene of Toxoplasma gondii in a
sample of amniotic fluid. Whether the fetus has actual organ damage is

determined by serial ultrasound examinations.”

Early diagnosis is important because the disease is most severe in the
fetus when the mother is acutely infected in the first trimester. However, the
disease in the mother may be easily overlooked sometimes, as it is often
asymptomatic. It may also be overlooked because the maternal physical
findings, e.g., fever, lymphadenopathy (swelling of one or more lymph
nodes), headache, myalgia (muscle pain), stiff neck, and anorexia (decreased
sensation of appetite), can easily be attributed to other more common

infections.

Others (Treponema pallidum, Varicella-Zoster Virus (VZV),

Parvovirus B19, and Human Immunodeficiency Virus (HIV))

Treponema pallidum

According to Rawston,S, >' congenital syphilis is caused by the
transplacental transmission of the spirochete, Treponema pallidum, which has
a 100% vertical transmission rate. Syphilis in the mother is characterized by
three different stages: the primary stage, which is characterized by the

appearance of the syphilitic chancre and lymphadenitis and the secondary
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stage, which is the result of hematogenous dissemination. The newborn infant
with congenital syphilis is considered to be in the secondary stage. During the
tertiary stage which is either asymptomatic (late latent) or symptomatic
(tertiary stage) neurological, cardiovascular, and gummatous lesions

(granulomas of the skin and musculoskeletal system) are seen.

Syphilis is currently at its lowest incidence since reporting first began
in 1941 and the decline in incidence of congenital syphilis is attributable

mainly to mandatory serologic screening during pregnancy. >

Congenital syphilis which has classifications as early disease (seen in
children before two years) and late disease (seen after two years) is more
likely to be transmitted by women who are in the primary or secondary stages
of the disease rather than in the latent phase. Azimi, P » reported 40% fetal or
perinatal deaths in the patients without treatment. If not detected or/treated
these live-born infants will display symptoms within weeks or months of

birth.

Early manifestations of congenital infection involve multiple body
systems.”®  Infants may display  hemorrhagic nasal discharge,
hepatosplenomegaly (simultaneous enlargement of both the liver and the
spleen), jaundice, increased liver enzymes, lymphadenopathy (swelling of one
or more lymph nodes), hemolytic anemia, thrombocytopenia (presence of
relatively few platelets in blood), Osteochondritis dissecans (a loose piece of
bone and cartilage separates from the end of the bone because of a loss of
blood supply and insufficient .amounts of calcium) and periostitis (the
inflammation of the periosteum), mucocutanous rash, central nervous system
(CNS) abnormalities, failure to thrive, choreoretinits (inflammation of the

choroid and retina of the eye), nephritis (inflammation of the kidney), and
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nephrotic syndrome. Late manifestations result primarily from chronic

inflammation of bone, teeth, and CNS.

Serologic tests are the main means of diagnosis. VDRL (Venereal
Disease Research Laboratory) and RPR (rapid plasma reagin) tests detect
antibodies against cardiolipin. While not specific for syphilis, these
"nontreponemal” tests are useful in its diagnosis because the quantitative
results of these tests correlate with disease activity. Thus, they are practical

for screening purposes?!

Varicella-Zoster Virus (VZV)

Varicella infection in the pregnant woman can cause severe
consequences for both the mother and infant. Infection of the fetus in early
pregnancy results in congenital varicella syndrome; transplacental infection at
delivery results in neonatal varicella. Interestingly, recurrent VZV infection
does not cause congenital varicella syndrome or neonatal varicella.”” But
because most adults at present are immune as a result of childhood illness, the
incidence of maternal varicella is low in United States.” The clinical
experience in Japan, which is now being substantiated by long-term studies in
the United States, indicates that the immunity persists for prolonged periods

after childhood immunization.?®

Arvin, A” reported that about 25% of fetuses become infected when
the mother has varicella but not every infected fetus is clinically affected.
Infants infected later in pregnancy have less frequent and less severe

involvement.

The anomalies associated with congenital varicella syndrome involve

many organ systems. There are unusual cutaneous defects, with cicatrical skin
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scars, atrophy of extremities, and evidence of damage to the central nervous

system.28
Parvovirus B19

Most commonly, parvovirus B19 causes the childhood viral exanthem
erythema infectiosum (Fifth disease or "Slapped cheek disease") that was first
associated with the virus in 1983. By the age of 15 years, 50% of adolescents
have detectable IgG antibodies to the virus.?”’ Transmission is airborne or by
droplet spread. Most infections in adulthood are asymptomatic or mild
causing a subtle rash and arthralgia. Maternal infection during pregnancy can
result in miscarriage or the development of nonimmune hydrops fetalis. The
pathogenesis in the fetus is cardiac failure as a result of profound anemia
caused by virus-induced arrest of red cell production. The risk of
transplacental infection is about 30% and the risk of fetal loss about 9%,
primarily in the second trimester. Chronic congenital infection with perinatal
sequelae is rare.’® The best way to diagnose B19 infection in the fetus is the
demonstration of viral DNA in amniotic fluid, fetal blood, or tissues by PCR

method.

Rubella Virus

A benign self-limited viral illness, rubella, is characterized by an
exanthem and posterior cervical lymphadenopathy. Much of its significant
morbidity is secondary to the effects of the illness when contracted by the
fetus in utero. The congenital rubella syndrome that was so common before
1969 included growth retardation, deafness, congenital heart disease, and
mental retardation. Since the availability of mass immunization, the reported
incidence of rubella has dropped from 57,686 cases in 1969 to 200 to 400
cases from 1992 to 1998.%! Although protection of women of childbearing age
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is the goal of all immunization strategies, serological surveys in the United

States continue to document 10 to 20% susceptibility in this population.

The gestational age at the time of infection determines the intensity of
fetal involvement. Up to 20% of maternal infections occurring in the first
eight weeks' of gestation result in miscarriage, spontaneous abortion, or
stillbirth. Those fetuses infected before 11 weeks have multiple organ damage
while those afier 11 to 12 weeks are more likely to have only deafness and/or
retinopathy. Fetal damage rarely occurs after 16 weeks' of gestation.*

Clinical manifestations can be evident at birth but more commonly
result in a ‘normal’ newborn with late-onset sequelae. Early clinical
manifestations can be transient or progressive. Transient early clinical
manifestations of congenital rubella include generalized lymphadenopathy,
hepatosplenomegaly, intrauterine growth restriction, hepatitis, jaundice,
thrombocytopenic purpura (low platelet count), with petechiae (small red or
purple spot on the body, caused by a minor hemorrhage) and ‘blueberry
muffin’ lesions. These transient manifestations resolve in days or weeks
usually without long-term sequelae. The most common permanent problems
seen are sensorineural deafness, cataracts, peripheral pulmonary stenosis,
mental retardation, central language defects, diabetes mellitus type 1, and

hypogammaglobulinemia (a type of immune deficiency, where the number of

gamma globulins is greatly reduced).”?

The infant should be evaluated for congenital rubella if there is a
maternal history of rubella during the pregnancy or neonatal manifestations
suggestive of a congenital infection, such as thrombocytopenic purpura or
cataracts. Diagnosis of congenital rubella requires virologic or serologic

confirmation. The virus can be isolated for up to one year or more from the
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nasopharynx, cerebrospinal fluid (CSF), urine, and buffy coat of the blood.
Serologic confirmation is difficult. Although rubella-specific IgM can be
measured in cord blood or neonatal serum, it is often associated with false
positive and false negative results. It is recommended that serial
measurements of IgG specific antibodies be done at three and six months to
document persisting high antibody levels. Presence of rubella-specific
hemagglutination inhibition (HAI) or enzyme immunoassay antibodies afier

nine months of age is diagnostic of congenital infection.”

The prevention of congenital rubella obviously is dependent upon
adequate early immunization, resulting in a high prevalence of immunity in
women of childbearing age. Women should be screened for rubella immunity
at the beginning of pregnancy and immunization is recommended for
seronegative women immediately after delivery.>* Although inadvertent
immunization of pregnant women has not resulted in fetal abnormality,

postpartum immunization is considered safe.

Cytomegalovirus (CMYV)

Currently CMV is the most common cause of congenital infection in
the United States.”” Infected infants of 10 to 20 % may suffer from
sensorineural hearing loss, ocular damage, or impairment of cognitive and
motor function. CMV is common in all socioeconomic groups but congenital
infection with significant impairment is seen at highest rates in populations in
which pregnant women have the highest risk of acquiring primary infection.
In addition to the transplacental route, CMV can be transmitted at delivery via
the maternal genital tract, during the postpartum period in breast milk, and in
transfused blood products. CMV is easily spread in daycare centers and in

families with young children. The organism can cause significant illness by
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endogenous reactivation among immunosuppressed individuals, including

transplant recipients.

According to Pass, R approximately 40% of maternal primary
infections are transmitted to the fetus. The likelihood of transmission is
similar early as well as late in gestation. However, first trimester primary
maternal infection is more likely to cause neonatal infection, which is evident
at birth, and more likely to result in severe sequelae such as deafness and
mental retardation. Transmission of CMV from the mother to fetus can occur
even if the mother was infected long before conception. However, maternal
infections that result from reactivation of the virus usually cause only

asymptomatic viral shedding in the infant.

Congenitally infected infants are often divided into two groups: those
with findings that are apparent in the neonatal period and those with signs of
CNS damage that become apparent later in childhood. Those symptomatic at
birth are most compromised. In addition to intrauterine growth restriction,
over 70% have evidence of CNS involvement: microcephaly, lethargy,
hypotonia, optic atrophy, decreased hearing, and intracranial calcifications.
Such infants have a mortality rate of 12% by six months of age. Of infants
who are asymptomatic at birth, 10 to 20% eventually will have CNS
involvement. Congenital CMV is said to be the second leading cause of
mental retardation in the United States and is currentiy the leading cause of
sensorineural deafness. Hearing loss secondary to congenital CMV is

progressive in childhood; even those with normal hearing at birth can develop

hearing loss later.”’

Transmission of the virus requires direct contact with bodily fluids.

Hand washing and other preventive hygienic measures can decrease spread in
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daycare centers and at home. Pre-pregnancy titers can also identify at-risk
women. In the future, a CMV vaccine currently being evaluated in young

adults may be of use.*®

Herpes simplex Virus

Though herpes simplex infections were recognized by the ancient
Greeks, the association between herpes simplex type 2 as a cause of neonatal
disease and genital herpes was not made until the 1960s.* The recent
development of antiviral therapy enables the reduction of mortality and
morbidity. As herpes simplex is most often acquired during delivery rather
than during gestation, it is more preventable and treatable compared with
CMV or rubella. Like the varicella-zoster virus, the herpes simplex virus can
persist in the latent state, resurfacing at any time during the individual's life

span.

While there have been fluctuations in incidence of the disease, it is
estimated that there are approximately 30 cases/100,000 live births in the
United States. It is interesting that neonatal infection occurs far less frequently
than might be expected given the high prevalence (1/5) of seropositivity to
HSV-2 in childbearing women.*® The infant attack rate among women with
primary infection is 33 to 50%, while those with recurrent disease only show
an attack rate of 1 to 3%.*! Unfortunately, only 15 to 20% of women whose
infants develop neonatal herpes infection have a history of symptomatic

disease and only 25% have relevant symptoms at delivery.*’

Perinatal infection manifests itself during the first month of life with
9% of infections occurring on day one and 40% by the end of the first week of

life. There are three major categories seen: (1) localized skin, eye and mouth
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infection; (2) encephalitis with or without skin, eye, and mouth disease; and
(3) disseminated infection.* Infants with disseminated disease have the worst
prognosis. Many are born to mothers with a new herpes infection who have
not developed or passively transferred antibodies against the virus to the
infant. Multiple organs are involved and initial signs and symptoms include
irritability, seizures, respiratory distress, jaundice, bleeding diathesis, and

shock.

Arvin, A. & Whitley, R* pointed out that the diagnosis of
disseminated disease is difficult because symptoms are vague, nonspecific,
and similar to those of bacterial sepsis or enteroviral infections. Nearly one-
third of all infants with neonatal herpes have only encephalitis as the initial
manifestation. As with disseminated disease, not all of these infants display
the characteristic vesicular exanthem. Infection localized to the skin, eye,
and/or mouth may seem benign but, in the absence of treatment, this onset is
often associated with the subsequent development of the more serious disease
manifestations. Skin vesicles are noted in 90% and keratoconjunctivitis
(inflammation ("itis") of the cornea and conjunctiva) may be evident with eye
involvement. Long-term neurological impairment is frequent in children who

have recovered from encephalitis.
Other Maternal Infections

Bacterial vaginosis

Bacterial vaginosis, previously known as nonspecific vaginitis or
Gardnerella vaginitis, is the most common cause of vaginal discharge. It may
be the cause of up to one half of cases of vaginitis * in all women and the

cause of from 10 to 30 percent of cases in pregnant women.** This clinical
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syndrome is now recognized as a polymicrobial superficial vaginal infection
involving a loss of the normal lactobacilli and an overgrowth of anaerobes.
While commonly found in increased numbers in women with bacterial
vaginosis, Gardnerella vaginalis is not invariably present. G. vaginalis has
been reported in from 16 to 42 percent of women with no signs or symptoms
of vaginitis.45 Morbidity associated with bacterial vaginosis in pregnant
women are amniotic fluid infection, clinical chorioamnionitis, postpartum
endometritis, premature rupture of the membranes, preterm delivery and low

birth weight.*®
Urinary Tract Infection (UTI)

The organisms that cause UTIs during pregnancy are the same as those found
in nonpregnant patients. If untreated, 40% of the asymptomatic bacteriura
(ASB), will develop a symptomatic UTI. Escherichia coli accounts for 80 to
90 percent of infections. Other gram-negative rods such as Proteus mirabilis
and Klebsiella pneumoniae are also common. Gram-positive organisms such
as group B streptococcus and Staphylococcus saprophyticus are less common
causes of UTI. Group B streptococcus has important implications in the
management of pregnancy. Less common organisms that may cause UTI
include enterococci, Gardnerella vaginalis and Ureaplasma ureolyticum.”’
Fetal risks associated with a UTI include abortion, preterm labour, low birth
weight (LBW), fetal infection and perinatal death. Selective screening of

pregnant women for ASB is recommended at the first antenatal visit.*®

Other Maternal Factors

Out of several pregnancy related maternal complications, a few

important ones worth mentioning here are hypertension, pre-eclampsia and
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oligohydramnions etc. Hypertensive disorders of pregnancy result in 12% of
maternal deaths globally, and up to 40% of maternal deaths in some countries.
These conditions can also influence the health of the fetus or newborn and are
responsible for up to 13% of stillbirths and 20% of early neonatal deaths in
some areas of the world. The World Health Organization (WHO) estimates
that 15% of women will have some degree of hypertension during pregnancy.
Fortunately, most of these cases are benign and do not require treatment or
result in complications. In some cases, however, the woman has a
hypertensive disorder of pregnancy such as preeclampsia (hypertensive
disorder of pregnancy with associated protein loss in the urine) and eclampsia,
(serious complication of pregnancy characterised by convulsions) which can

lead to serious complications or death. .

Pregnancy Induced Hypertension is also reported to have role in
causing cerebral, cardiac, and renal complications, stillbirths and abruptio
placentae in the mother. In the fetus, intrauterine growth retardation and
hypoxia (lack of oxygen in tissues) due to superimposed pregnancy-induced
hypertension are common. Managing hypertension during pregnancy is one of

the most controversial areas of therapy in obstetric practice.*

Oligohydramnios and polyhydramnios are found to be causing
problems for mother and baby. The amniotic fluid that surrounds the baby in
the uterus is a clear-colored liquid cushion and protects the baby, provides it
with fluids and is crucial in normal development. The baby breathes this fluid
into its lungs and swallows it; this helps promote the healthy growth of the
lungs and gastrointestinal tract. Amniotic fluid also helps the baby move
around, aiding in normal development of muscle and bone. The amount of
amniotic fluid increases until about 28-32 weeks of pregnancy. The level

stays about the same until about 38 to 40 weeks, i.e. during full term
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pregnancy. After that, the level begins to decrease. In some pregnancies, there
may be too little or too much amniotic fluid. These conditions are referred to
as oligohydramnios and polyhydraminos respectively. Both can sometimes
cause problems for mother and baby, or be a sign of other problems. In the
majority of cases, however, the baby is born healthy. The level of the
amniotic fluid is measured in terms of amniotic fluid index (AFI). This is
done using ultrasonography. If the amniotic fluid depth is less than 5
centimeters (cm), it is called oligohydramnios. If the depth measures greater

than 25 cm, the condition is called polyhydramnios.

About 8 percent of pregnant women all over the world have too little
amniotic fluid. Oligohydramnios can develop at any time during pregnancy,
though it is most common in the last trimester. Oligohydramnios that occurs
in the first half of pregnancy is more likely to have serious consequences than
if it occurs in the last trimester. Too little amniotic fluid early in pregnancy
can compress fetal organs and cause birth defects, such as lung and limb
defects. Oligohydramnios that develops in the first half of pregnancy also
increases the risk of miscarriage, preterm birth and stillbirth. When
oligohydramnios occurs in the second half of pregnancy, it may be associated
with poor fetal growth. Women with oligohydramnios are more likely than

unaffected women to need a cesarean delivery.
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Relevance of the Study

Ithough pregnancy-related complications continue to take a

ﬁ huge toll on the lives of women and newborns, and despite a
series of programmatic initiatives, there is little evidence that maternity has
become significantly safer over the last 20 years. The links between
pregnancy-related care and maternal mortality are well recognized. All
pregnancies should be evaluated well at correct stage since many risk factors
are involved in pregnancy. High risk pregnancies should receive extra
attention and is to be referred to perinatal centers before delivery, thereby
significantly decreasing neonatal morbidity and mortality rates. Proper
antenatal care ensures at the end of pregnancy, a healthy mother and a healthy

baby, but the coverage of antenatal care in India remains inadequate.

There are several factors, both maternal and others that influence
pregnancy at various stages. The maternal health and the uterine environment
have a good say in deciding the successful birth of a healthy infant. Infections
by intrauterine pathogens have been found as significant in causing various
pregnancy related complications all over the world, in various degrees.
Similar studies conducted in India are reported as very few. In Kerala,
especially in the northern region, it is doubtful whether such an attempt has
ever been made, other than the individual screening for one or the other of

these pathogens like Rubella étc, when the pregnant mother sometimes is
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suspected to have exposed to it, in order to rule out the doubt. Hence this
study focuses on the incidence of intrauterine infections by TORCH
pathogens and their role in causing common pregnancy associated
complications like miscarriage, IUGR, IUD and congenital malformations
among the pregnant women of Malabar area of Kerala state, where childhood
marriages and teenage pregnancy have been represented as a common
phenomenon. Parameters like PIH, Oligohydramnios, parity, gravida, age,
diabetes, other factors that may contribute to pregnancy complications were

also considered to eliminate their possible role.

Knowledge of the role of the intrauterine pathogens in causing
pregnancy related complications is expected to contribute to the future

pregnancy care in the area.
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Complicated Pregnancy

M ost pregnant women experience only minor complications of

pregnancy, but for a minority more serious problems occur.
In extreme cases, these can result in the death of the baby and, very rarely in
developed countries, that of the mother. Problems range from failure of the
embryo to implant in the womb, leading to miscarriage, to rupture of the
placenta and pre-eclampsia (pregnancy induced hypertension). The fetus can

also develop problems in the womb, including genetic defects. *

Varying rates of maternal mortality ranging from 280-1360 per
100,000 live births were reported by different workers from northern parts of
India. Kumar, R ' reported major causes of maternal mortality as antepartum
and postpartum hemorrhage (18.2%), puerperal sepsis (16.4%), severe anemia
(16.4%), abortion (9.1%) and obstructed labor (7.3%). The largest number of
deaths was in poor socioeconomic class as per this study. The majority of the

deaths occurred in the 20-29 age group.

In another study conducted in the southern part of India, the mortality
rate was still higher (1.67%) 52 A report from Pondicherry shows that the
septic abortions were the cause of 30.2% of the maternal mortality 53 Ectopic
pregnancy where the fertilised egg becomes embedded outside the womb has

been increasing steadily in the UK in recent years. The reasons for ectopic
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pregnancy are unclear, but research suggests damage to fallopian tubes caused

by infections, such as sexually transmitted diseases, could be a factor.>

Miscarriage

In a study to establish the risk of spontaneous abortion and the
obstetric factors predisposing to it Regan in 1989 observed that knowledge of
the patient's reproductive history is essential for the clinical assessment of her
risk of spontaneous abortion. As the most important predictive factor for
spontaneous abortion is a previous abortion, the outcome of a woman's first

pregnancy has profound consequences for all subsequent pregnancies.>*

In 1996 a study on couples practicing natural family planning for
conception or contraception, information on clinical evidence of infection was
gathered beginning with week 5 of gestation. Frequencies of urinary, vaginal
and other infections in subjects experiencing pregnancy loss were 11.1, 9.5
and 8.7% respectively, not significantly different from rates in subjects having
liveborns which were 10.1, 10.2 and 10.3% respectively. Thus, no association
between clinical infection and early, first trimester pregnancy loss was

observed.>

Miscarriage was a significant risk factor for the acquisition of Hepatitis
C virus (HCV) infection from the first miscarriage up to the fifth, the risk
increasing with increasing number of miscarriages, according to
Al-Kubaisy.56 Sera from 3491 pregnant women were screened for the
presence of anti HCV antibodies. Anti-HCV seroprevalence (3.21%) was
significantly positively correlated with the number of miscarriages. A higher
proportion of women with a history of miscarriage harbored HCV-Ab

compared to those with no miscarriage.
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Bujko *’ conducted a retrospective clinical investigation of 45 women
in the first and second trimester of pregnancy aiming to demonstrate the role
of genital HSV infection on spontaneous abortion. The results showed that the
highest incidence of latent HSV type 2 infection (64%) occurred in women
who had one or more spontaneous abortions, whereas this type of infection
was found in only 5% of pregnant women of the control group. The incidence
of asymptomatic cervical HSV type 2 infection was also considerably higher

in patients with a history of spontaneous abortions.

Herpes simplex virus type 2 antigen was detected in nonpregnant and
pregnant endometria, placentae, umbilical cords, and neonatal tissues.
Placental HSV positivity was significantly correlated with spontaneous
(39 %) versus therapeutic (14 %) abortions and with blighted ova (67 %). No
significant correlation was found between HSV positivity and a clinical
history of oral or genital HSV infection in either the patient or the male

partner.58

Five hundred and twenty-three pregnant women were screened in a
study to determine whether a relationship existed between spontaneous
abortion, and the presence of antibody to Toxoplasma gondii. The percentage
of women with this antibody and a past history of spontaneous miscarriage
was not statistically different from the percentage of women without antibody
and a past history of spontaneous abortion.>® In another study by Lolis, D., et
al., ® no correlation was found between antibody titers and IgG, IgM or IgA
levels. This study concludes that toxoplasmosis should be considered as the

cause of abortion when a patient's antibody titer exceeds 1:256.
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Intrauterine Growth Retardation (IUGR)

It was in 1919 it was first suggested ® that all newborns weighing less
than 2,500 g should be classified as ‘premature.” While in 1961 World Health
Organization (WHO) acknowledged that many infants defined as ‘premature’
were not born early but were simply of ‘low birth weight’.®* The current
WHO criterion for low birth weight is a weight less than 2,500g or below the
10th percentile for gestational age6’63'65 . Low birth weight includes two
pathologic conditions and one normal condition. The normal condition refers
to the healthy but constitutionally small baby. The pathologic conditions
include preterm delivery and intrauterine growth retardation (IUGR).
Synonymous terms found in the literature to describe infants with [IUGR
include intrauterine growth restriction and fetal growth retardation. In the
United States, [UGR is linked to an increase of six to 10 times in perinatal

mortality.63

Fetal growth restriction is the second leading cause of perinatal
morbidity and mortality, followed only by prematurity.®’ The incidence of
IUGR is estimated to be approximately 5 percent in the general obstetric

population.

While assessing the perinatal outcome by weight, infants who weigh
less than 2,500 g (5 Ib, 8 0z) at term have a perinatal mortality rate that is 5 to
30 times greater than that of infants whose birth weights are at the 50th
percentile. The mortality rate is 70 to 100 times higher in infants who weigh
less than 1,500 g 3 b, 5 0z).% Perinatal asphyxia involving multiple organ

systems is one of the most significant problems in growth-restricted infants.®
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Fetal growth is dependent on genetic, placental and maternal factors.
The fetus is thought to have an inherent growth potential that, under normal
circumstances, yields a healthy newborn of appropriate size. There are many

possible causes of IUGR which includes both intrinsic and environmental

factors.®*

Table 1: Conditions Associated with Intrauterine Growth Retardation *

Medical

Chronic hypertension
Preeclampsia early in
gestation

Diabetes mellitus
Systemic lupus
erythematosus
Chronic renal disease

Inflammatory bowel

Maternal

Smoking

Alcohol use

Cocaine use
Warfarin (Coumadin,
Panwarfin)
Phenytoin (Dilantin)
Malnutrition

Prior history of pregnancy

Infectious
Syphilis
Cytomegalovirus
Toxoplasmosis
Rubella
Hepatitis B
HSV-1 or HSV-2
HIV-1

disease with intratuterine growth | Congenital
Severe hypoxic lung retardation Trisomy 21
disease Residing at altitude above | L7isomy 13

Trisomy 13

5,000 feet
Turner's syndrome

JUGR may result in significant fetal morbidity and mortality if not
properly diagnosed. The condition is most commonly caused by inadequate
maternal-fetal circulation, with a resultant decrease in fetal growth. Less
common causes include intrauterine infections such as cytomegalovirus and

rubella, and congenital anomalies such as trisomy 21 and trisomy 18.9°

Timely diagnosis and management of IUGR is one of the major

achievements in contemporary obstetrics. If the growth-restricted fetus is
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identified and appropriate management instituted, perinatal mortality can be
reduced,””%® underscoring the need for assessment of fetal growth at each

prenatal visit.

Fetal weight percentiles throughout gestation .
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The causes of ITUGR are multiple, involving many different factors.
Maternal environment is the most important determinant of newborn weight.
In addition to a direct relationship with the degree of maternal plasma volume
expansion, many clinical factors associated with IUGR include multiple
gestation; fetal, genetic, and chromosomal anomalies (Down's syndrome and
Turner's syndrome); infections such as TORCH syndrome (acronym for
toxoplasmosis, rubella, cytomegalic disease, and herpes). Besides these
various maternal disorders including anemia, severe chronic asthma, chronic
renal disease, heart disease and hypertension and maternal stress factors, like

narcotic addiction, cigarette smoking and chronic alcoholism, are associated
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with IUGR along with placental anomalies, poor nutritional status of the
mother etc.*” During World War II, a population of women in Leningrad who
underwent prolonged malnutrition delivered infants with an average birth

weight of 400 to 600 g (14 to 21 oz) less than expected.70

Maternal causes of IUGR account for most uteroplacental cases.
Chronic hypertension is the most common cause of IUGR. Moreover, the
infants of hypertensive mothers have a three-fold increase in perinatal
mortality compared with infants with IUGR who are born of normotensive

mothers.”!

Preeclampsia causes placental damage that result in uteroplacental
insufficiency. The pathogenic mechanism is thought to be a failure of
trophoblastic invasion by maternal spiral arterioles by 20 to 22 weeks of
gestation.“ This failure causes luminal narrowing and medial degeneration,
leading to diminished blood flow to the developing infant. Consequently,

these infants fail to grow normally.

In a later study of Guatemalan Indians, Lechtig, A et al.,”* found that
protein malnutrition occurring before 26 weeks of gestation resulted in IUGR.
The study concludes that moderate protein-calorie malnutrition during
pregnancy leads to lower placental weight which may be the mechanism by
which maternal malnutrition is associated with high prevalence of low-birth-
weight babies in these populations. The current consensus is that a maternal
weight gain of less than 10 kg (22 Ib) by 40 weeks of gestation is clearly a
risk factor for [IUGR.

Maternal smoking may be the cause of 30 to 40 percent of U.S. cases
of IUGR. Dougherty, C.R. & Jones, A.D 7 in 1982 found a dose-dependent

decrease in fetal weight with an increasing number of cigarettes smoked each
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day (a 7.4 g decrease for each cigarette smoked per day). The results also
show that the sex of the baby, parity, maternal smoking during the pregnancy,
maternal height, weight, marital status, and race, and gestation were all
important and significant factors affecting IUGR. Another study ™ found that
women who smoked 11 or more cigarettes daily had infants weighing 330 g
(11.5 oz) less than predicted and measuring 1.2 cm shorter than control
subjects. Early use of alcohol by the pregnant mother may lead to fetal
alcohol syndrome, while second- or third-trimester use may result in IUGR.
As little as one to two drinks per day have been shown to result in a growth
delayed child.” Not surprisingly, maternal cocaine use has been linked to
IUGR, as well as to reduced head circumference. Other drugs associated with

IUGR include steroids, warfarin and phenytoin.

IUGR occurs 10 times more frequently in twin deliveries than in single
gestations. The incidence of IUGR in twins is about 15 to 25 percent.”’
Reasons for IUGR in twin pregnancies include poor placental implantation,

placental crowding and twin-to-twin transfusion.

Infectious causes of fetal growth delay account for about 10 percent of
all cases of IUGR. These causes include the "TORCH" group: Toxoplasma
gondii, Rubella virus, Cytomegalovirus and Herpes simplex virus types 1 and
2. Other potential pathogens include Hepatitis A and Hepatitis B, Parvovirus

B19, Human immunodeficiency virus and Treponema pallidum. 76

Shi, D.Z in 1992 investigated the relationship between intrauterine
infection and IUGR by measuring the specific antibodies of Toxoplasma and
Cytomegalovirus in the umbilical serum samples from 30 cases of IUGR with
26 normal newborn infants as controls and followed-up the 14 positive cases

for 17-25 months. The results showed that in 30 IUGR cases 14 were found to
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have Toxoplasma and CMV infection, with an incidence significantly higher
than that in the control group. One third of the infected patients were found to
have retarded growth afterbirth and 63.63% of them appeared to have an
increase in brainstem auditory evoked potentials (BAEP). This suggested that

regular follow-up is indicated in these cases.”’

Neonatal infections are frequent complications of extremely low-birth-
weight (ELBW) infants receiving intensive care. A study conducted by
Stoll, B.J” suggests that neonatal infections among ELBW infants are
associated with poor neurodevelopmental and growth outcomes in early
childhood. Hodgman in 2003 conducted a study to determine the causes of
neonatal death for extremely-low-birth-weight infants. Out of 263 ELBW
infants born alive, 104 (40%) died and 44 (42%) were autopsied. Infection
was the leading cause of death in 57% in the autopsied babies. Sixteen (64%)
of these deaths occurred within the first 48 h and were classified as being due
to congenital infections. Infection as a cause of death peaked at 22 weeks.
Other causes of death were lethal anomalies (20%), respiratory distress and its
complications (9%) and immaturity, intraventricular hemorrhage and other
conditions (14%)”. He concluded that congenital infections are leading cause

of neonatal deaths in ELBW babies.

In addition to seroprevalence and transmission rate, the clinical
symptoms of postnatal CMV infection in infants with a very low birth weight
(<1500 g) were assessed in a 3-year prospective study. Of 170 infants, no
CMYV transmission was found in the 80 infants of seronegative mothers and in
the 3 infants of seropositive mothers. Transmission occurred in 33 of the 87
CMV-exposed infants. Low birth weight and early postnatal virus

transmission were risk factors for symptomatic infection. Very low birth
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weight infants of CMV-seropositive mothers are at high risk of acquiring a

symptomatic CMV infection postnatally via breast milk.*’

Due to constraints in conducting specific tests for diagnosis of
perinatal infection, Chaturvedi in 1989 8! carried out a study to find out the
value of cord serum IgM levels as a screening procedure for intrauterine
infection in full term intrauterine growth retarded babies. In the study
population both mean cord serum IgM (26.8 mg/dl) and mean maternal serum
IgM (142.42 mg/dl) were raised as compared to the mean cord serum IgM
(13.76 mg/dl) and mean maternal serum IgM (100.16 mg/dl) of the control
group. However, statistically the rise was significant only between the
maternal and cord serum IgM levels. But all the same, cord serum IgM levels
exceeding 20 mg/dl and 30 mg/dl were found in 51.43 and 22.8% of full term
IUGR neonates, respectively whereas among the control neonates only 20.0%
had levels exceeding 20 mg/dl and none had levels above 30 mg/dl suggesting
possible intrauterine antigenic challenge to perinatal infection in higher
proportion of IUGR babies. Cord serum IgM levels were also seen to increase

with increase in birth weight.

Many infants with IUGR are screened for TORCH infections. Khan,
N.A. and Kazzi, S.N'7 are of opinion that the yield and costs of such a
practice is not be justifiable. Seventy-five out of 182 infants (41%) with
IUGR had a workup for TORCH infection. Maternal conditions associated
with ITUGR included: pregnancy-induced hypertension (19%), tobacco use
(43%), alcohol abuse (21%), illicit drug use (24%), chronic hypertension,
diabetic vasculopathy or collagen vascular disease (12%), and multiple
gestation (3%). Placental pathology was available in 53/75 cases. Thirty-six
of fifty-three (67%) placentae had abnormalities associated with IUGR. None
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of the infants had positive IgM titers for Toxoplasma, Rubella, CMV, or
HSV.

Intrauterine Fetal Death (IUD)

In a report dealing with autopsy studies in 93 still births at the Korle
Bu Teaching Hospital, Accra, fetal infections were found as responsible for
13% of deaths and maternal pathologic conditions for 10.8%. The commonest
maternal condition causing stillbirth was severe pre-eclampsia. Death was due
to fatal birth trauma in 5.4% of cases with lethal congenital malformations

and placental growth retardation causing 3.2% of deaths each .

In another study conducted to investigate the role of intrauterine
infection as a cause for unexplained stillbirth, 117 stillbirth cases and 126
controls were studied from a region in the south Sweden. Chorioamnionitis
(an inflammation of the chorion and amnion which causes of brain injuries in
newborns) was found as a common diagnosis with 82% stillbirths and 68%
'healthy' deliveries. Extension of the inflammation to decidua basalis was
seven times more common among stillbirths than among controls. The most
common bacteria found at cultures were Escherichia coli, coagulase negative
Staphylococcus, Enterococcus faecalis and group B Streptococcus. The risk
for stillbirth was doubled if both inflammation and bacteria were present.
These findings were similar to the results from studies in developing countries
except for the higher incidence of stillbirths in such countries. Thus, a large

part of otherwise unexplained stillbirths might be due to ascending

= 5 83
infections.

In a study conducted in Zimbabwe,* with a view to elucidate whether

microbial infections are involved in the etiology of Intrauterine Fetal Death,
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104 cases of stillbirth of unknown etiology and 96 age- and parity-matched
referents with live births were analyzed with respect to microbial infection by
cultures and by serology for bacteria, viruses and Toxoplasma gondii. Tests
for Treponema pallidum and Toxoplasma gondii were more frequently
positive in cases than in referents. This study also reports that there was no
increased risk for Intrauterine Fetal Death in women with human
immunodeficiency virus, cytomegalovirus, Hérpes simplex virus or rubella
virus. Their findings indicate that infections remain an important cause of

intrauterine fetal death in Zimbabwe.

In Sweden, between 6% and 20% of fetal deaths are ascribed to
infectious diseases, and a substantial number of these are associated with
maternal viral infections. Tissue examination using PCR for parvovirus B19
DNA, cytomegalovirus DNA, and enterovirus RNA and serologic studies for
viral infection were done by Petersson, K et al, ¥ The incidence of
intrauterine fetal death during the study period was 0.52%. The investigators
recommend that PCR studies of placental and/or fetal tissue for parvovirus

B19, CMV, and enterovirus be included in the routine analysis of fetal deaths.

Another study was conducted to estimate the incidence of the
infections with paravovirus B19, CMV and enterovirus by the same authors.
They concluded that Parvovirus B19, CMV and enterovirus may be

considered as etiologic agents in cases of fetal death *.

Congenital Disorders

Cataract is responsible for about 10% blindness among children in
India and etiology of the condition is not well defined especially for

childhood cataracts of this country. In a study that was performed to survey
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the causes of childhood cataracts and to identify the preventable factors in
four western states of India, out of 172 children, 88.4% had non-traumatic
cataract and 11.6% had traumatic cataracts. Among non-traumatic cataracts,

4.6% were due to congenital rubella syndrome.®’

In another study ** conducted among 366 children of non-traumatic
cataract to identify the causes of childhood cataract in south India with
emphasis on factors that might be potentially preventable, 25% were
hereditary, 15% were due to congenital rubella syndrome (CRS), and 51%
were undetermined. In children under 1 year of age 25% were due to rubella
and cataract of nuclear morphology had a 75% positive predictive value for
CRS. Nearly half of non-traumatic cataract in south India is due to potentially
preventable causes (CRS and autosomal dominant disease)®. Another study
described the role of CMV infection, which is a well recognized cause of
congenital hydrocephalus, in the associated flexion deformities of the thumbs

and great toes.

Intrauterine infection is an important cause of some birth defects
worldwide. The most common pathogens include rubella virus, CMV,
Toxoplasma, etc. The infections caused by Rubella Virus, CMV, Toxoplasma,
etc. are common, yet they are proved to be fatal during the pregnant period,
especially during the first trimester. These infections may cause sterility,
abortion, stillbirth, low birth weight, and affect multiple organs that may
induce loss of hearing and vision, even fetal deformity and the long-term
effects. These pathogens' infections may influence the microenvironment of
placenta, including levels of enzymes and cytokines, and affect chondriosome
that may induce the progress of birth defect. Early diagnosis of infections
during pregnancy should be strengthened. There are still many things to be

settled, such as the molecular mechanisms of birth defects, the effective
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vaccines to certain pathogens. Birth defect researches in terms of etiology and
the development of applicable and sensitive pathogen detection technology

and methods are imperative.”

The relationship of TORCH infections with congenital heart disease
(CHD) was explored in a study. The workers conducted comparison to
detection TORCH pathogenic gene in 42 cases of CHD and 38 controls by
polymerase chain reaction. The positive rate of CMV, HSV2 and Toxoplasma
in 66 cases of CHD were as 26.2%, 4.7% and 16.7%, respectively, while
those of 38 cases in control groups were 21.1%, 2.6% and 2.6%, respectively.
The infection condition of Toxoplasma was significantly different, while
those of CMV and HSV were not statistically different between CHD and
control groups. This is the first report of the presence of TORCH genes in
CHD cardiac tissue by PCR. It might lay the foundation for studying the

relationship of TORCH infection with CHD in molecular level.”!

Children between 0-6 years of age from six villages of Ambala District
were screened for congenital malformations. Of 1371 children, malformations
were observed in 30. Twenty children had major malformations and six had
multiple anomalies. Cardiovascular malformations were the commonest
(37%) followed by musculoskeletal (30%), gastrointestinal (23%), central
nervous system (13%) and genitourinary anomalies (6.6%). An etiological
factor like maternal rubella infection or drug exposure during early pregnancy

could be ascertained in only 3 cases.”

A case is reported of a term newborn with intra uterine growth
retardation and numerous malformations such as complex heart disease,
abnormalities of distal limbs, cleft palate. Death of the infant occurred after

two days. The diagnosis of rubella embryopathy was confirmed by the criteria
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a high level of rubella antibodies in mother and newborn, and an isolation of
rubella virus from the infant's urine. Diagnosis of rubella after reinfection was
documented by a high level of antibodies in the mother three years before this
pregnancy. Other observations reported in literature confirm the extreme

rarity of congenital rubella after reinfection.”

The incidence of rubella infection and prevalence of IgG and IgM
against the pathogen in pre-pregnancy and pregnancy within 3 months in
China were determined in a study. Rubella IgG and IgM were measured by
enzyme-linked immunosorbent assay. The overall number of birth defects was
102 (16.35%) with 62 males (18.55%) and 40 females (13.9%). The types of
birth defects were neural tube defect, 44 cases (7.07%); limb defects, 13
(2.09%); cleft lip and palate, 5 (0.8%); and Down syndrome, 3 (0.48%). Low
birth weight occurred in 31 cases (4.98%). The death rate from birth defects
was 48 cases (47.06%). The positive rates of IgM and IgG of rubella infection
of prepregnant women were, respectively, 5.02% and 83.78%; in pregnant
women they were, respectively, 2.41% and 86.33%. The seropositive rate of
rubella infection of pre-pregnancy was 88.80%; that of pregnancy was

88.74%.%*

A study was conducted to identify congenital rubella syndrome cases
in Ghana,95 where rubella immunization is not available. Eighteen infants
born within a 5-month period met the congenital rubella syndrome case
definitions, coinciding with a 9-fold increase in presentation of infantile
congenital cataract. The congenital rubella syndrome rate for this otherwise
unrecorded rubella epidemic was conservatively estimated to be 0.8 per 1000
live births. A postepidemic rubella immunity rate of 92.6% was documented
among 405 pregnant women; susceptibility was significantly associated with

younger age and ethnicity.
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Many viruses, even the common cold, are capable of producing
sensorineural hearing loss.”® According to Witters, I et al,”’ CMV is a
frequent cause of congenital infections in humans occurring in 0.4 to 2.3% of
life births. Although preexisting maternal antibodies are generally protective,
transplacental transmission of CMV during pregnancy may occur after
recurrent maternal infection. Severe bilateral hearing loss in an infant affected

as a result of a CMV reactivation in pregnancy was reported.

Congenital cytomegalovirus infection is a major cause of sensorineural
hearing loss (SNHL) and neurologic impairment in children. Although the
majority of children with symptomatic congenital CMV infection develop
hearing loss, many symptomatic infants have normal hearing. In a follow-up
study *® conducted, the amount of infectious CMV in urine was quantified in
21 children who were born between 1994 and 1998. The children who
developed hearing loss had higher urine CMYV titers during infancy than those

with normal hearing.

According to Williamson, W. D. et al,” CMV infection is a major
public health problem because 30,000 to 40,000 neonates with the infection
are born each year in the United States. Although 90% of the congenitally
infected infants are asymptomatic at birth, these infants are at risk for
audiologic, neurologic, and developmental sequelae. The frequency of
Sensorineural hearing loss was similar for infected infants born to mothers
with recurrent CMV infections during pregnancy and for those born to
mothers who experienced primary CMV infections. Children with SNHL
often have no identified cause of the loss; thus, it is likely that many of these

children had asymptomatic congenital CMV infection.
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In a survey to identify the etiology of hearing impairment among Saudi
children, serological tests for Herpes simplex virus infection were performed
on 1054 children. They found positive IgM antibody against Herpes simplex
virus, type 1 (HSV1) in 8 per cent, and positive IgM antibody against Herpes
simplex virus type 2 (HSV2) in 0.8 per cent (ages ranged between 12 months
and 14 years). 56 % with HSV1 were found to have bilateral sensorineural
hearing loss. Only one case of the eight infected children with HSV2 was
found to have bilateral sensorineural hearing loss of moderate degree. Known
causes of hearing impairment were excluded together with hearing
impairment due to multiple TORCH agents. The high prevalence of hearing
impairment among children due to Herpes simplex virus infection is

described.!%
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Factors Influencing the Complications

Maternal Infections

jnfections in pregnancy may complicate its course and harm the
fetus or newborn after vertical transmission. Treatment of
asymptomatic bacteriuria is mandatory in pregnant women given the high risk
of secondary pyelonephritis. Intraamniotic infection usually arises by the
ascending route and is associated with premature rupture of membranes.
Systemic infections due to viral, protozoal and bacterial pathogens may be
transmitted transplacentally and cause embryopathies, fetopathies or neonatal
infections. Depending on the responsible agent the negative impact on the
course of pregnancy and on the fetus' or neonate's health can be prevented or

reduced by prophylactic or therapeutic interventions.'®’

Preterm birth is a common cause of neonatal morbidity and mortality.
Many asymptomatic genital infections have been associated with preterm
birth, but attempts to determine a causal relationship between specific
infections and preterm birth have been disappointing. Although there is a

strong association between the presence of bacterial vaginosis and
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Trichomonas vaginalis in pregnancy and preterm birth, treatment trials have
failed to show a benefit of treatment of these organisms. Treatment of
asymptomatic bacterial vaginosis or T. vaginalis to prevent preterm birth is

not warranted. %

A comprehensive review of urinary tract infections (UTIs) during
pregnancy is presented by Le, J., Briggs ef al.,'®. Pyelonephritis is the most
common severe bacterial urinary tract infection that can lead to perinatal and
maternal complications including premature delivery, infants with low birth
weight, fetal mortality, preeclampsia, pregnancy-induced hypertension,
anemia, thrombocytopenia, and transient renal insufficiency.
Enterobacteriaceae account for 90% of UTIs.'” Heavy colonization with
group B streptococcus (GBS) has been also associated with increased risk of
preterm birth and neonatal sepsis.'™ Genital chlamydial infections are
associated with ectopic pregnancy. In Sweden, Egger, M et al.,'® noticed
declining rates of genital chlamydial infections that has probably led to a fall

in the rate of ectopic pregnancies.

The microbial agents involved in adverse pregnancy outcome are broad
and includes viral, bacterial and protozoal infections. Infertility, ectopic
pregnancy, pelvic inflammatory disease, chorioamnionitis, premature rupture
of membranes, preterm birth and puerperal sepsis are some of complications
seen in women as a result of infection with sexually transmitted pathogens. In

the fetus or neonate, complications include abnormalities of the major organ

1
systems.'%

Infections with HSV type I and type II and varicella/zoster-virus
(VZV) are lifelong. During pregnancy, infections with HSV and VZV may

induce severe maternal illness that occasionally runs a lethal course. With
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viremia placental transmission of the virus may occur infecting the fetus and
possibly causing spontaneous abortion, stillbirth and congenital
malformations. The occurrence of such malformations is best documented for
the "fetal varicella syndrome". Maternal varicella and genital Herpes simplex
within the perinatal period represent a tremendous risk for the newborn to be
infected during delivery; such infection may cause life threatening diseases

that have a lethal outcome in more than 50% of affected children.'®’

Rappersberger, K.'Y described the life cycle of HSV/VZV in infected
individuals and the peculiar clinical features of maternal infections during
pregnancy. Chicken-pox is an uncommon disease in women during
pregnancy. If, however, maternal varicella infects the fetus, Intrauterine Fetal
Death or severe diseases like congenital or fetal varicella syndrome may
ensue depending on the time of maternal infection. On the basis of clinical
observations and virological testing Sauerbrei A ', reported the development

of neonatal varicella as a consequence of maternal chickenpox within 12 days

before delivery.

Parvovirus B19 is the viral agent that causes the childhood exanthum
erythema infectiosum, or fifth disease. Approximately 50% of pregnant
women are seropositive for this agent and thus immune to primary infection.
However, acute infection may develop in seronegative pregnant women

exposed to B19 which can be associated with miscarriage and hydrops

fetalis.'®

Harger, J.H et al,"'% in 1998 assessed the risk of maternal parvovirus
B19 infection from exposure to various sources and the fetal morbidity of
those infections. Demographic and occupational information of these

pregnant women were obtained. They concluded that the risk of maternal B19
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infection in pregnancy could not be predicted by a gravida's occupation, but it

was significantly higher when the source of exposure was her own child.
Prenatal infections

Kaur et al,'"' detected the seroprevalence of IgM antibodies to
Toxoplasma gondii, rubella virus and cytomegalovirus and IgG antibodies to
Herpes simplex virus type 1 and 2. Out of the 120 women studied, 112
(93.4%) had evidence of one or more infections. Prevalence of IgG antibodies
to HSV was 70%. Seropositivities for toxoplasmosis, rubella and CMV
respectively were 11.6, 8.3 and 20.8%. This data demonstrate high frequency
of primary infections during pregnancy which support the conclusion that

routine prenatal TORCH screening is justified.

The presence for specific IgM antibodies in neonates is diagnostic of
congenital infection. In adults, IgM antibody results should be interpreted
-along with the clinical findings and history of the patient. Fung and Hilton 2
are of opinion that with a single serum specimen, specific IgM antibody
detection may be helpful in differentiating between a recent versus past

infection.

A study on the prevalence of seropositivity to TORCH agents was
carried out by Canessa, A. et al,'? in pregnant women aged 15-45 years. An
overall prevalence of 40.7% to Toxoplasma gondii, of 90.1% to Rubella virus,
of 80.8% to Cytomegalovirus, of 82.3% and of 69% to Herpes simplex virus,
respectively type 1 and type 2 was found. Cytomegalovirus infection was
prevalent in women from low socioeconomic background. Herpes simplex

type 1 infection was higher in women living in quarters of high density
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population, whereas antibody prevalence to Rubella virus was higher in

women from high socioeconomic setting.

The antibody levels against TORCH agents in sera samples from
pregnant women when tested by Ustacelebi, S. e al,'” by ELISA, IgG
antibodies against Toxoplasma gondii gave 47.8% seropositivity, Rubella-IgG
gave 89.8% and Cytomegalovirus 87.5%. Complement fixation test was
employed for the detection of Herpes simplex virus type 1 antibodies and
87.5% of sera tested were given positive result in various titers.

The seroprevalence rates of IgG to common TORCH agents in
7,14

pregnant Saudi women were determined by Ghazi, HO er a using
indirect enzyme-linked immunosorbent assay. A total of 926 samples of sera
were fested for antibodies to TORCH agents known to cause serious
congenital infections and human immunodeficiency virus (HIV-1 and HIV-2).
Toxoplasma IgG antibodies were detected in 35.6%, CMV total IgG in
92.1%, rubella -IgG in 93.3%, HSV-1 IgG in 90.9%, HSV-2 in 27.1%, and
VZV -IgG antibodies in 74.4%. A 0% seroprevalence rate for HIV-1 and -2

was found.

Seroprevalences observed in Finland were as 96.2% for VZV, 56.3%
for CMV, 54.3% for HSV, 46.8% for HSV-1, 9.3% for HSV-2 and 58.6% for
parvovirus B19. No infants with anti-CMV -IgM antibodies were born to
CMV immunised women. Seroprevalenice and the risk of viral infections
during pregnancy cannot be extrapolated from one pregnant population to
another.'”®

Enzyme-Linked immunosorbent assay (ELISA) combined with
polymerase chain reaction (PCR) technique were used in a study by Cao, Y,

to detect TORCH infection in pregnant women with histories of abnormal
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pregnancies and normal pregnant women that acted as the controls. The fetal
cord blood samples were also detected. In study group, the rates of previous
TORCH infection were as TOX -16.67%, RUV -16.29%, CMV -46.29% and
HSV-II -29.63%. The rates of active infection were as TOX- 38.89%, RUV-
59.26%, CMV- 57.40% and HSV-II 46.29%. The rates of recurrent infection
were as TOX- 11.11%, RUV -38.89%, CMV -38.89% and HSV-II 22.22%.
These three kinds of infection rates in study group were significantly higher
than that of control group. The incidence of maternal-fetal vertical
transmission in study group was 73.08%. The study suggested the absolute
necessity to screen TORCH infection for women who had the histories of
abnormal pregnancies in order to prevent birth defects and perinatal
complications. ELISA combined with PCR technique is a valuable method for
the diagnosis of TORCH infection."'®

A cross-sectional, sero-epidemiological survey of the prevalence of
antibodies to TORCH agents during various stages of gestation revealed an
overall rate of 13-15 % having antibodies to Toxoplasma gondii; 85-87 %, to
rubella; 79-81 %, to Herpes simplex virus and 100 %, to cytomegalovirus.
Although a tendency was noted towards an increase of antibody detection to
each TORCH agent as gestation progressed, a statistically significant increase
in antibodies titer and specific IgM antibody was found with regard to CMV.
Their results suggested an increase in CMV infection or reactivation during
pregnancy whereas an increase in the other TORCH infections was not

obvious.!"’

Odland, J.O et al,'"* assessed the prevalence of different viral
infections in relation to late abortions, stillbirths, and congenital
malformations in sera from Russian pregnant women and recurrent aborters.

There was little difference in total antibodies to cytomegalovirus or B19
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between the groups, while the normal pregnant women had a significantly
higher prevalence of rubella antibodies. These results indicate that fewer
women remain susceptible to primary CMV infection in pregnancy in Russia
compared to Western Europe and North America. Natural immunization
against rubella virus was lower than in other, unvaccinated female
populations. Based on these observations, vaccination strategies for rubella

are now initiated in the Russian Federation.

In a study conducted among pregnant women at Londrina State
University, Parana, the rates of seropositivity to various infections were as
follows: American trypanosomiasis -0.9%, syphilis -1.6%, toxoplasmosis
-67% (I1gG) and 1.8% (IgM), rubella -89% (IgG) and 1.2% (IgM), hepatitis B
surface antigen -0.8%, hepatitis C virus -0.8% and human immunodeficiency

virus infection -0.6%.'"

In another study, the seroprevalence to Toxoplasma gondii (41.1%),
rubella virus (88.2%), cytomegalovirus (86.0%), and Herpes simplex virus

(80.0%) has been evaluated in fertile women living in Catania (Sicily)."”’

Toxoplasma gondii

Toxoplasma gondii infection in the immunocompetent adult usually
causes no serious clinical symptoms, but congenital infection can lead to
abortion or severe disease in the newborn infant. Early diagnosis should be
made as soon as possible particularly in pregnant women and newborn babies
since early treatment can minimize fetal sequelaec. Hussein, A.H et al, !
conducted a study to evaluate IgM-EILISA and PCR methods in diagnosis of
recent Toxoplasma gondii infection. PCR detected very recently infected

cases than [gM-ELISA.
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In a study, Attia, R.A et al.,'** noted a significant difference between
aborting women and the controls as regards IgG & IgM antibodies. IgG
antibodies, showed statistical significant difference between those with no
history of abortions or I-2 abortions versus those with 3 or more abortions.
The infection was more among aborting women in rural (than urban) areas
who suffered poor hygienic measures and awareness about the mode of

transmission of Toxoplasma infection.

After a serological follow-up of the 110 infants during the first year of
life or until the diagnosis of congenital toxoplasmosis (CT) could be ruled
out, Robert-Gangneux, F. et al., 13 concluded that despite the use of advanced
methods, some cases of congenital toxoplasmosis cannot be detected early,
which underlines the importance of careful follow-up of newborns who are at

risk.

In 1978 and 1985 Austria and France implemented nationwide
programmes to detect and immediately treat all toxoplasma infections during
pregnancy. Women of unknown immune status are tested during the first
trimester of pregnancy. French seronegative women are advised on good
hygiene to avoid infection and retested monthly to detect seroconversion.'**
Parents can opt for termination if there is evidence of fetal macroscopic
lesions.'”'% In France, an estimated 44% of pregnant women are regularly
checked for seroconversion'?’” and between 5625 and 8850 women are treated

during pregnancy every year to prevent congenital toxoplasmosis.

Other countries have decided against routine repeated screening in
serologically negative women during pregnancy. In the United States, experts
judged that such a programme was not warranted because of the low

frequency of maternal infection and low chance of infection in the newborn. 128
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A UK working group of experts concluded in 1991 that "screening for acute

toxoplasmosis in pregnancy should not be offered routinely.

1,'* screened two hundred seventeen parturients and

Decavalas, G ef a
eighty six recent aborters for IgM and IgG toxoplasma antibodies. Age,
profession, educational level, residence (urban/rural), presence of cat and
other domestic animals were recorded for each subject. None of the subjects
was IgM-positive. Prevalence of IgG positivity was 52.3% in the parturients
and 50.2% in the recently aborted women. None of the personal or social
characteristics investigated could be related to IgG positivity. However, the
frequency of toxoplasma antibodies was found to be higher in recent aborters
from rural areas where contact with soil is common regardless of whether cats

are kept as pets or not. This study confirms other investigators' conclusion on

the importance of soil contact as a risk factor for infection.

In another study, Toxoplasma IgM antibodies in serum samples of 54
women who had maternal problems like abortion, preterm, fetal exitus, and
delivery with pediatric anomalies have been investigated with ELISA. The
cord sera of babies of these mothers were also investigated for Toxo-IgM.
11.1% of the mothers were positive for IgM whereas none of the cord blood
samples were positive. They concluded that active, latent or reactive
toxoplasmosis have to be discriminated and for this purpose detection of

Toxo-IgM levels is useful.”*’ semiquantitative

Treponema pallidum and others

1, B 4o elucidate whether

In a study conducted by Lindstrand, A. ef a
recent syphilis infection is significantly more prevalent among women with

mid-trimester miscarriage than among antenatal care attenders in midtrimester
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pregnancy. Among antenatal care attenders 18.3%, and among women with
midtrimester miscarriage 32.5%, had syphilis confirmed with the Treponema
pallidum haemagglutination test. Their findings suggest a potential
association between syphilis seropositivity and midtrimester miscarriage and
it justifies more extensive studies to establish whether or not recent syphilis

infection is a risk factor for midtrimester miscarriage.

The presence of parvovirus B19 infection as a possible cause of fetal
loss in the third trimester was studied by Skjoldebrand-Sparre *? in a
prospective study of women experiencing third-trimester intrauterine fetal
death (IUFD). The authors concluded that 7.5% of IUFDs in the third
trimester may have been caused by parvovirus B19 infection, without signs of
fetal hydrops. This finding indicates that B19 PCR should be included in the

routine investigation of IUFD.

Rubella Virus

Data obtained in the third National Health and Nutrition Examination
Survey conducted during 1988-1994 showed an overall rubella seropositivity
rates in United States as 92% in persons aged 6-11 years, 83% in persons
aged 12-19 years, 85% in 20-29 years, 89% in 30-39 years, and >93% in
persons aged > 40 years. It is also recommended that the elimination of
rubella and chronic rubella syndrome in the United States will require
international efforts, including vaccination of preschool- and school-age

children and all susceptible young adults."’

Singla, N et al,, 134 observed IgM seropositivity in 28% of prepubertal
age group and 6.84% in reproductive age group. 48 % of the cases of

reproductive age group showed adverse pregnancy outcome and they showed
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a higher percentage of IgM seropositivity (10.38%) as compared to those with
normal obstetric performance (3.55%). IgG seronegativity was found in
28.68% in reproductive age suggesting their susceptibility to acquire primary
rubella infection. 0.32% females were seropositive for both IgG and IgM

indicating reinfection.

The effect of rubella virus infection in pregnant women or fetus was
investigated in a study using IgG and IgM ELISA. Rubella IgG was detected
positive in 76.1% of cases and Rubella IgM in 7.4% cases. 14.1% of cases
were found to be double-negative of Rubella IgG and IgM while 2.4% of
cases were double-positive to Rubella IgG and IgM. A part of the population
under study was susceptive to Rubella and about 7.0% was infected by RV
during pregnancy. Among these infected women, intrauterine infection may
have occurred and caused varied degree of hurt to fetus or resulted in serious
congenital rubella syndrome (CRS). These findings suggest that Rubella IgG
and IgM should be monitored repeatedly during pregnancy in order to prevent

the development of CRS and assure aristogenesis.'*

Cytomegalovirus (CMV)

Harrison, C.J. & Myers, M.G. 156 suggested that the timing of initial
maternal viremia and immune responses, the stage of fetal development, and
the length of in utero exposure to CMV are important factors in subsequent

disease expression and rates of congenital infection.

Prevalence of seroimmunity to CMV infection was tested in s study 137
by detecting ELISA IgG antibodies in 230 pregnant subjects from low
socioeconomic backgrounds. Seroimmunity increased from 64.3% to 92.0%

between the ages 15-20 and 35-40.
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In order to assess congenital CMV infection in Korea, 575 pregnant
women visiting the prenatal clinic at Severance Hospital, Seoul, Korea were
studied. CMV -IgG antibody was present in 96% and IgM antibody in 0.7%
of the pregnant women by the third trimester. 0.9% of cord sera were positive
for CMV -IgM antibody. These results indicate that Korean pregnant women
were highly immunized against CMV by the third trimester. The incidence of
maternal primary infection during pregnancy seems to be rare and therefore
most congenital infections in Korea might be following by maternal

reactivation or reinfection.'>®

The role of the sexual transmission of CMV as a cause of congenital
infection was investigated by Numazaki, K., er al.,' Understanding the
epidemiology of CMV is a key element in the development of strategies for
the prevention of infection. The transmission of CMV by sexual contact may
be important in the pathogenesis of congenital infection. Entirely new
approaches to the prevention and treatment of congenital CMV infection are

necessary, including antiviral interventions and the development of a vaccine

strategy.
Herpes simplex Virus (HSV)

Jordan, J. & Rytel, M.W 140 and Katz, D., et al,' suggested that
ELISA is a specific, sensitive and simple test which confirms the Herpes

simplex virus infection history of patients.

In a study, IgG and IgM antibodies against HSV-1 and HSV-2 were
investigated by ELISA in the sera of the mothers who had different kinds of
obstetrical problems like abortions, stillbirth, prematurity, postmaturity,

IUGR and in the newborns' cord sera who had congenital anomalies like
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anencephaly, cataract and dolichocephaly. In these mothers HSV-1 IgG
positivity ratio was 71/73 (97.3%). There was no significant difference in the
age group distribution of HSV-1 IgG. The HSV-1 IgG positivity ratios in
mother sera were the same as in cord sera. It was found that HSV-1 IgG
antibodies passed transplacentally. HSV-1 IgM was found positive in 7
mothers (9.6%) of the study group. This data was the sign of active or reactive
infection. In these mothers, 65/73 (89%) HSV-2 IgG and 6/73 (8%) HSV-2
IgM seropositivity were defined. In the cord sera these ratios were 65/73

(89%) and 2/73 (2.7%).1*#

Cross Infections

In an investigation by Gong, Z., ef al," on TORCH epidemic in
Wuhan region, the infection in the normal populations was inspected through
a whole year by detecting the specific IgM antibodies to TORCH in sera. The
cross infections of the four pathogens were common and the cross-reaction

rate of the surveyed year was 2.6%.
Other Factors

Oligohydramnios

Oligohydramnios represents a physiopathologic process, associated to
a high rate of pregnancy complications and increased fetal morbidity and
mortality. Oligohydramnios can be defined by an amniotic fluid index < 5th
percentile for gestational age or an amniotic fluid index < or = 5.0 cm
regardless of gestational age. 14 Some other authors believe that the
semiquantitative assessment of amniotic fluid volume can effectively screen

for IUGR and thereby delineate a population, regardless of gestational age,

that is at risk for perinatal morbidity and mortality.'*
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In a study '** using sonographic criteria patients with reduced amounts
of amniotic fluid showed signs and symptoms of gestosis, delivered more
often before the 36™ week of pregnancy and growth-retarded children than
women with standard amounts of amniotic fluid. In oligohydramnios, 13% of
the children had severe fetal malformation, whereas, with an amount of
amniotic fluid in the lower standard range, only 5.5% showed severe fetal

malformation.

A similar study " was conducted to determine the effectiveness of
amniotic fluid ultrasound evaluation as a useful parameter to identify
pregnancies at risk for fetal distress. [IUGR observed in 39.56%. Significant
correlation was observed with oligohydramnios, IUGR and cardiotocographic

anomalies.

The oligohydramnios associated with congenital anomalies in 225,669
consecutive pregnancies were studied by Stoll C er al.,' in 1998. The
prevalence of this association was 0.01%. They examined genetic and
environmental factors for the origin of oligohydramnios associated with
congenital malformations and found a correlation of 32.6% in prenatal cases
and 12% in stillborn infants. Fifty-nine percent of the cases had more than one
malformation, 13.8% had a chromosomal aberration, and 27.6% had multiple
malformations that do not constitute a syndrome. The more frequent
malformations  associated with  oligohydramnios  were  urinary,
musculoskeletal, digestive and cardiac. Threatened abortions and diabetes
mellitus were significantly more frequent among mothers of the children with
congenital malformations associated with oligohydramnios than among the

controls.
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In an ultrasonopgraphic examination of oligohydramnios cases in the
second and third trimester, Golan, A. et al,'*® observed 22.1% cases of
hypertension and 24.5% cases of IUGR. Intrauterine fetal death occurred in
5.5% of these pregnancies. The gross perinatal mortality was 16% and the
corrected perinatal mortality was 10.7%. The overall rate of fetal
malformations was 11% and that of lethal malformations 4.8%. The skeletal

(7.6%) and urinary system (4.1%) were the predominant systems affected.
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Pre-eclampsia /Pregnancy Induced Hypertension (PIH)

Pre-eclampsia or pregnancy-induced hypertension - is thought to occur
in 10% of pregnancies and is the commonest cause of maternal death in the
UK, killing around 10 women a year. It also leads to the death of some 1,000
babies a year. Symptoms include high blood pressure, fluid retention and
protein in the urine. Blood pressure and urine are now regularly checked
throughout pregnancy. Pre-eclampsia usually occurs towards the end of the
pregnancy and the effects can be felt for some days after the birth. Some

women are thought to have a genetic predisposition to it. Women are more
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likely to suffer from the condition in their first pregnancy and most do not go
on to experience it again in subsequent pregnancies. The causes of pre-
eclampsia are unclear, but research suggests it may be linked to an immune
reaction to the fetus or the placenta. If the condition is serious, women may be
advised to rest or take drugs to lower their blood pressure and, in some cases,

an early caesarean or induction may be performed. '*°

Pre-eclampsia has been described as a 'disease of first pregnancies' and
many believe that its occurrence in a later pregnancy signals a fundamentally
different entity. The results of a study to compare risk factors in first and
subsequent pregnancies in Jerusalem in 1964-76 9 lend no support to the
hypothesis that thére is a fundamental difference between pre-eclampsia in a

first pregnancy compared with that occurring in a later pregnancy.

A decrease in placental blood volume was a possible factor behind
JUGR in pregnancy-induced hypertension. Using an image analysis system,
the cross-sectional areas and wall thickness of central blood vessels of the
spiral artery, the so-called 'central artery' was measured in a study. It was
thought that one of the more basic factors behind IUGR in pregnancy-induced
hypertension might possibly be narrowings and spasms of the maternal

placental blood vessels.'”’

Diabetes

Glucose can freely cross the placenta to the baby during pregnancy but
insulin does not. The baby stores the extra glucose and may grow more
rapidly than babies of women without diabetes. High blood glucose levels in
the mother will result in high blood glucose levels in the baby but insulin

crosses the placenta in only small, non-harmful amounts. The first 8 weeks
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are when a baby’s major organs develop so it’s particularly important to gain
tight control of blood glucose levels in those early stages. Rarely, congenital
(structural) abnormalities do occur in the early stages of pregnancy,
sometimes before pregnancy status. In otherwise healthy diabetic women,
who have tight control of blood glucose levels, the risk of miscarriage is no
greater than that of the general population - approximately one out of every
nine or ten early-stage pregnancies. Women with diabetes may have large
babies as a result of their high blood glucose levels. This effect can be
reduced by keeping blood glucose levels as close to normal as possible.
Obviously, a big baby makes delivery more difficult and for this reason,

Cesareans are slightly more common for women with diabetes."'

Forsbach, G et al.,'*? in 1998 reviewed the Mexican studies published
in past 15 years on diabetes mellitus (DM) and pregnancy. They found five
descriptive studies on DM and pregnancy and six on the detection of
gestational diabetes (GDM) in normal pregnant women using the oral glucose
tolerance test (OGTT). Maternal complications were toxemia in 18%;
polyhydramnios is 10% and urinary infection in 6%. Perinatal mortality was
7%, congenital malformations in 6%, macrosomia in 25% and prematurity in
8%. They concluded that Type 2 DM is the more frequent type of diabetes
associated to pregnancy in Mexican groups; the systematic screening for

GDM in normal pregnant women yields 4 to 11% of positivity.

Parity

The CMV positivity among 12,159 white women born in the British
Isles was independently associated with increasing parity, older age, lower

social class, and being single at antenatal booking. The findings are consistent
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with the hypothesis that, in the UK, child to mother transmission of infection

plays a signiﬁéant part in the acquisition of CMV infection in adult life.'*?

Data from the National Congenital Rubella Surveillance Programme
showed that 44% of children with congenital rubella reported to the
programme were born to primiparae. This high proportion is thought to be
due to the fact that there was a two-fold increase in the rate of abortion for
rubella in pregnancy for women with two or more children. This higher
incidence of congenital rubella in firstborns emphasises the need for rubella

vaccination prior to a woman's first pregnancy.'**

One study examined the unique role of primiparity in the etiology of
IUGR in a series of 25,614 singleton births in the southern part of Israel. The
rates of IUGR were 3.5% among primiparae and 1.7% in multiparae.
Maternal age was associated with IUGR only among primiparae but not in
multiparae. Of the obstetric factors examined, the following were found to be
significantly associated with IUGR: hypertension, prior infertility,
oligohydramnios, gross fetal congenital anomalies, and being a female fetus.
The authors suggested that primiparity constitutes an independent risk factor
for [IUGR." In another study, Gratacap-Cavallier, B. et al 1% bresented data
on CMV seroprevalence in pregnant women in France. The overall rate of
seropositivity, using a specific IgG ELISA test, was 51.5 %. They found the
place of birth in France as a major predictive factor of CMV antibody status

followed by age and parity. In this study, they showed an independent effect

of parity on CMV seroprevalence.
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Gravida

157 of 48 primigravidae at their 3-4 months of pregnancy

An interview
was conducted in a study to find out their knowledge of fetal development,
awareness of hazards to development and sources of information. Although
there was reasonable knowledge about normal fetal development, the women
were not generally aware of the repercussions of maternal rubella or rationale

for many routine tests at antenatal clinics.
Age: Teenage pregnancy

Data from South Australia indicate that in 1979 approximately 1/3 of
abortions were performed on teenagers. Consideration of the risks of teenage
pregnancy must include the risks of abortion. The main risk to the teenage
mother's health is an increased likelihood of preeclampsia. At highest risk are
those under age 16. Other studies have shown that if teenagers have adequate
antenatal care they are not at high risk of obstetric complications than older
women of similar race and socioeconomic background. The greatest medical
risks to teenage childbearing are to the child. West Australian data have
confirmed the findings of other studies that the infants of young teenagers in
particular are at higher risk of a low birth weight or perinatal death than those
of women in their 20s. The higher perinatal mortality in the infants of young

teenagers is due in part to the higher percentage of infants of low birth

weight.158

Kurup, A ef al.,'® when examined the obstetric and social implications
of 150 pregnancies among the unmarried teenagers in Singapore, poor
intrauterine growth appeared to be the most important adverse obstetric

outcome in that mean birth weight was significantly reduced. They believe
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this to be an important explanation for the five-fold increase in perinatal

mortality seen in this group of mothers.

10 two

In a study in Nowrosjee Wadia Maternity Hospital, Bombay,
hundred consecutive cases up to 19 years of age admitted for confinement
were studied. Premature delivery is significantly higher in 15-17 age group
(43%) compared to the 17-19 age group (14%). Also, only 4 girls (29%) in
the age group of 15-17 years had full term normal delivery compared to 113
girls (61%) in the age group of 17-19 years, signifying that the outcome of
pregnancy becomes worst in girls below the age of 17 years. Ten babies
(71%) of mothers in the age group of 15-17 years were LBW as compared to
75 babies (44%) of mothers in the age group of 17-19 years signifying that the
incidence of LBW babies is inversely proportional to maternal age. The
authors also suggest the necessity of giving more attention to teenage

pregnant girls for prevention and treatment of preeclampsia eclampsia,

anaemia, prematurity and LBW.

Kurup, A " studied the differences in frequency and obstetric
outcome of teenage pregnancy between the main ethnic groups in the
Netherlands. As per their conclusion, teenage pregnancy in the Netherlands is
much more common in minority ethnic groups than in the indigenous
population, particularly among Islamic-Mediterraneans and Blacks. Obstetric
outcomes vary considerably, these being best in Hindustani and poorest in
black teenagers, and being worse in teenagers than in 20-24-year-old women.

However, teenagers less often had assisted delivery.

Sarkar, C.S er al,'® recorded 4698 (18.68%) cases of labour in
teenage mothers of a total of 25,142 deliveries during a period of 3 years.

Predominance of primigravida (76.6%) and cases from rural areas (51.3%)
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were recorded. Antenatal care was nil or inadequate in 48.6% cases.
Eclampsia and pre-eclampsia affected teenage mothers (10.6%) were much
more frequent than mothers of 20 years of age and above (5.2%). Incidence of
30% low birth weight baby, 20.1% prematurity and 16.4% perinatal mortality

were also recoded by them.

A cross sectional observational study was done by Kumbi, S and
Isehak '®2 A to investigate and compare the difference in pregnancy outcome
in teenage girls and in an older age group. The study concluded that the
teenage pregnancy is associated with adverse outcome; and teenagers perform
poorly in labour and delivery. The authors also recommend the initiation of a
programme which should create a means of easily reaching the adolescent to
promote family life education, contraception, counseling and education

related to early marriage.

1'% all singleton first deliveries

In another study by Gortzak-Uzan et a
to mothers of age 16-24 years between 1990 and 1997 were considered to
assess the perinatal outcome of teenage pregnancy in a large cohort and to
determine risk factors for lowv birth weight (LBW) in teenage pregnancy.
Teenage pregnancy was found to be associated with adverse outcome such as
LBW, preterm delivery, small for gestational age and malformations. The risk
for LBW was affected mainly by demographic factors (maternal ethnicity,

lack of prenatal care) and medical factors (PIH, malformations).

Socioeconomic Factors

Low socioeconomic status is related to a higher risk profile of mothers
and babies. Previous works had pointed out the increased risk of women from

poor socioeconomic background to have more abortions, still birth and
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intrauterine growth retardations'®. Socioeconomic factors, including poverty,
malnutrition, lack of education, and lack of access to prenatal care or
emergency obstetrical care can increase a young woman's risk of pregnancy-
related complications. Adverse pregnancy outcomes were observed in teenage
women, older women, non-caucasian women and primigravid women. These
poorer outcomes in older women and primigravidas mainly include higher
risks of low birth-weight and prematurity of their babies. Teenage women,
non-Caucasian women, and women of low socioeconomic status are less
likely to have choice of obstetric care'®. Pregnancy wastage rates among
women from poorer communities are higher. In a study of 2537 rural and
2021 urban women from a low socioeconomic group in India, Gopalan and

Naidu '% observed a pregnancy wastage rate of 30 percent.
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Study Groups

Patients attended the Institute of Maternity and Child Health, Calicut
Medical College, Kerala, during the period from January 2001 to June 2004,
were subjected for this study. Abortions of various categories were studied
using medical, clinical, and serological parameters. The study groups included
abortion cases (n=71) of various categories, full term pregnant women having
babies with Intrauterine growth retardation (n=64), cases of Intrauterine fetal
death (n=24) and congenital anomalies (n=62). The control groups included
first trimester (n=30) and full term (n=84) normal pregnant women. Babies
with birth weight less than 2500 g / less than 10" percentile for their
gestational age was treated as [IUGR.
Proforma

The medical history and details of the cases like age, gravida (number
of pregnancies), parity (number of successful deliveries), previous pregnancy
loss, infections with HI'V and hepatitis, Hb content of the mother, trimester of
pregnancy, pregnancy induced hypértension, history of diabetes,
oligohydramnios, glucose challenge test results, malformations of the infant,
sex of the infant, weight of the infant etc. were collected and noted in a
proforma. Tests for presence of HIV and HbSAg were done in the
Microbiology laboratory of Calicut Medical College. Screening for the
TORCH pathogens were done in the Department of Life Sciences and
recorded in the proforma. Screening for both IgM and IgG against
Toxoplasma, Rubella, CMV and HSV was done in mothers/ infants of all the

categories. VDRL test was conducted for mother and duly recorded.
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PROFORMA
Categories: Miscarriage - Mother
Intrauterine Growth Retardation - Mother & Infant
Intrauterine Fetal Death - Mother & Infant
Congenital Malformations/Anomalies - Mother & Infant
First trimester controls - Mother
Full term Controls - Mother & Infant
Date: OP/IP No: Unit: Ward:
Blood Sample No: M .......
MOTHER:
Age Trimester
Socioeconomic status
Contraceptive if any : Condoms/OC/ Injectables .........
GRAVIDA (No. of Pregnancy)
Previous Miscarriage
PARITY
Past Medical illness
Diabetes Hypertension :
Renal diseases : Any others
Duration of previous illness
Medication if any
Investigations:
Hb Blood grouping/ Rh typing :
VDRL HIV
HbsAg GCT
Ultrasonogram:
Anomalies
IUGR
AFI (Amino Fluid Index)

Present Obstetric History

Prevalence of TORCH infections in pregnancy related complications in the Malabar region of Kerala



Materials and Methods 64

Obstetric Examination

Miscarriage Category
IUGR
Hydramnios
Oligohydramnios
INFANT: -
Age : Weight:
Sex
Blood picture;
Hb
TC
DC
ESR
X-ray
ECG
EEG
Ultrasonogram

Congenital malformations

Birth Defects

Clinical features:
Growth retardation
Cutaneous Malformations
Jaundice
Conjunctivitis
Microencephalopathy
Chororetinitis
Deafness
Heart Disease

Brain Calcification
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Sample collection and analysis

In case of miscarriage and first trimester controls, maternal blood
samples were collected at 8-12 gestational week (first trimester). In other
categories (IUGR, IUD and congenital anomalies) and third trimester
controls, maternal and cord blood samples were collected at the time of
delivery (full term pregnancy). The samples were immediately transported to
the microbiology laboratory of the Department of Life Sciences, University of
Calicut using icepacks and serum samples were separated. The sera were
stored in small screw caped vials at —20° C until serological analysis. All
samples were tested for the presence of IgM and IgG antibodies against
Toxoplasma gondii, Rubella, Cytomegalovirus and Herpes simplex virus
(1&2) using ELISA kits from Equipar diagnostics (Italy). The tests were done
as per the directions given in the manual supplied along with the kits. The
results were read at 450 nm in the ELISA reader (Sunrise model, Tecan,

Austria). Syphilis was diagnosed using VDRL test.
IgM ELISA
Principle

In each kit for four organisms in the TORCH panel, respective antigen
is fixed to the interior surface of microwells. The patient’s serum is added and
any antibody present to each organism will bind to these antigens. The
microwells are washed to remove unbound serum proteins. Antihuman IgM
conjugated with horseradish peroxidase enzyme is added and incubated. This
will bind to any human IgM present. The microwells are washed to remove
unbound conjugate and then chromogen /substrate is added. In the presence of

peroxidase enzyme the colorless substrate is hydrolyzed to a colored end-
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product. The color intensity is proportional to the amount of IgM present in

the patient’s serum.
Components of IgM ELISA Kkits

1. Antigen coated microwells. 8x12 microwell strips
Negative Control.
Low Positive standard.

High positive standard.

DR W

Serum diluent. Contain PBS/Tween, protein stabilizers and

Rheumatoid factor absorbent solution

6. Wash buffer concentrate. Contain PBS/Tween. (Dilute 1:20 with
distilled water before use)

7. Enzyme conjugate. Horseradish peroxidase conjugated goat anti
human IgM (p chain specific).

8. TMB substrate solution. Contain Tetramethylbenzidine.

9. Stop solution. Contain IN HCL

Assay Procedure

1. Placed the required number of microwells in the microwell holder.
Marked one end of each strip for orientation. »

2. Diluted the samples 1: 100 with serum Diluent (10ul serum to 1ml
serum diluent). The calibrators were not diluted since they are ready
for use. Incubated the diluted samples at room temperature.

3. Pipetted 100pul negative control, low and high positive standards (cut-

off) and serum specimens in subsequent wells.

4. Incubated at room temperature (23-25°C) for 15 minutes. In case of

rubella this incubation step was for 30 minutes.
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5. Washed microwells by inverting and flicking into a sink. Completely
filled with wash buffer and repeated washes 3 times. Refilled with
wash buffer and soaked for 5 minutes. The wells were emptied and
blotted with absorbent paper. The wells were filled and aspired five
times without soaking using an ELISA plate washer

6. Pipetted 100ul Enzyme Conjugate into each well.

7. Incubated at room temperature (23-25°C) for 15 minutes. In case of
Rubella the time of incubation was 30 minutes.

8. Washed the microwells as in step 5.

9. Pipetted 100ul TMB substrate in each well.

10. Incubated at room temperature (23-25°C) for 10 minutes.

11.Pipetted 100ul Stop Solution into each well using the same pipetting
sequence as in step 9.

12. Measured the colour intensity of the solution in each well using ELISA

Plate Reader with a 450 nm filter.

Interpretation of results

The IgM ELISA test results were interpreted as negative, low positive

or high positive.
IgG ELISA
Principle

In each kit for four organisms in the TORCH panel, antigens of each
are fixed to the interior surface of separate microwells. The patient’s serum is
added and any antibody present to each organism will bind to these antigens.
The microwells are washed to remove unbound serum proteins. Antibodies

conjugated with horseradish peroxidase enzyme and directed against human
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IgG are added and will in turn bind to any human IgG present. The
microwells are washed to remove unbound conjugate and then chromogen
/substrate is added. In the presence of peroxidase enzyme the colorless
substrate is hydrolyzed to a colored end-product. The color intensity is

proportional to the amount of IgG present in the patient’s serum.
Components in IgG ELISA kit

1. Antigen coated microwells. 8X12 microwell strips.

2. Controls.
Toxoplasma Rubella CMV HSV
I. 0IU/ml 0 IU/ml Negative Negative
2. 1251U/ml 10 IU/ml Low positive Low positive
3.  751U/ml 25 IU/ml High Positive High Positive
4, 150 IU/ml 50 IU/ml
5. 500 IU/ml 100 1U//ml
6. 10001U/ml 1000 IU/ml

3. Sample diluent. Contain PBS/Tween, and protein stabilizers

4. Wash buffer concentrate. Contain PBS/Tween. (Dilute 1:20 with
distilled water before use).

5. Enzyme conjugate. Horseradish peroxidase conjugated goat anti
human IgG.

6. TMB substrate solution. Contain Tetramethylbenzidine.

7. Stop solution. Contain IN HCI solution.
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Assay Procedure

. Placed the required number of microwells in the microwell holder.

Marked one end of each strip for orientation.

Diluted the samples 1: 100 with serum Diluent (10pl serum to 1ml
serum diluent). The calibrators were not diluted since they are ready
for use. Incubated the diluted samples at room temperature.

Pipetted 100pul negative control, low and high positive standards (cut-
off) and serum specimens in subsequent wells.

Incubated at room temperature (23-25°C) for 15 minutes.

5. Washed microwells by inverting and flicking into a sink. Completely

filled with wash buffer and repeat washes 3 times. Refilled with wash
buffer and soaked for 5 minutes. The wells were emptied and blotted
with absorbent paper. The wells were filled and aspired five times

without soaking using an ELISA plate washer

6. Pipetted 100pl Enzyme Conjugate into each well.
7.
8
9

Incubated at room temperature (23-25°C) for 15 minutes.

. Washed microwells as in step 5.

. Pipetted 1001 TMB substrate in each well.

10. Incubated at room temperature (23-25°C) for 5 minutes.

11. Pipetted 100ul Stop Solution into each well using the same pipetting

sequence as in step 9.

12. Measured the colour intensity of the solution in each well using ELISA

Plate Reader with a 450 nm filter.

Interpretation of results

In case of Toxoplasma and Rubella, the IgG levels were analyzed by

- comparing with six different titers of controls. The cut off value taken for
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Toxoplasma and Rubella were 75 IU/ml and 25 IU/ml respectively. For CMV

and HSV both low positive and high positive values were considered as

positive.
VDRL Test

This is a serological test used for the diagnosis of syphilis. This detect
the immunoglobulins produced in syphilitic patients which are called reagin,
The test is a non specific serological test because the antigen used is an
extract of bullock heart muscle and the essential component is cardiolipin in
nature. Colloidal preparation of this antigen is precipitated into floccules
when treated with reagin type of antibodies. So that reaction is a precipitation

type of antigen- antibody reaction.

Quantitative and qualitative tests are used. Qualitative test is called

VDRL test.

VDRL Screening- Quantitative test

VDRL antigen extract of bullock heart containing cardiolipin, lecithin.

This is a soluble antigen manufactured by approved reference lab.

Requirements

e Phosphate buffer

e Pipette or dropper

e Standardized dilution (0.05 ml) cavity slides - glass slides with
depressed well or slides with paraffin rings of around 2 cm
diameter.

e VDRL shaker
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e Low power microscope
e Water bath

e Patient serum

Preparation of antigen emulsion

0.4 ml of buffer was taken in flat bottom 1 ounce reagent bottle with
glass stopper. Allowed the buffer to get uniformly distributed over the bottom
surface. Cut opened the antigen vial and the contents taken in the pipette were
added drop by drop into the bottle simultaneously mixing by rotating the
bottle in circular movement. The speed of adding antigen is regulated in such
a way that the total 0.5 ml is delivered within 6 seconds. Mixed antigen buffer
mixture by rotating the bottle for a further 10 more sec. period. Now pipetted
out 4.1 ml of buffer and added to the emulsion in the bottle. Closed the bottle
with stopper. Mixed gently by inverting and reverting 30 times. Allowed the
emulsion to remain at room temperature for 30 minutes for maturation and
subsequently used for a maximum period of 8 hours. Under no condition the

preparation was used on subsequent days.

Test

Inactivated the serum by heating to 50°C for 30 minutes in water bath.
Diluted 0.05 ml in one of the cavities of VDRL cavity slide. Similar volume
of positive and negative sera was taken in adjacent wells. Delivered 1 drop of
freshly prepared VDRL antigen emulsion using a syringe and needle. The

point of needle which has been standardised to deliver 1/60™ of an ml.

Mixed the reagent by rotating the slide with help of VDRL shaker

adjusted to give a speed of 180 rpm. Examined for the flocculation under low

magnification.
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Interpretation of results

Large coarse clumps with very few or no individual needle shaped
particles is indicative of positive result termed as reactive. Small clumps with
fairly large number of needle shaped particles distributed singly is indicative
of a weakly positive reaction reported as weakly reactive. Absence of
floccules showing fine needle shaped particles distributed singly and

uniformly is indicative of negative reaction.

Statistical Analysis

Statistical analysis was done using the SPSS software for
microcomputers. The Pearson’s Chi Square test and fisher’s exact test were
used to assess statistical significance. The association between various

parameters under consideration was assessed and correlated.
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A total of 221 complicated pregnancy and 114 normal pregnancy

cases were included in this study. Abortion cases (n=71) of various
categories, full term deliveries with TUGR babies (n=64), IUD (n=24),
congenital anomalies (n=62) were included in the test category. Normal
pregnant women at first trimester of pregnancy (n=30) served as the controls
for the miscarriage cases and full term normal pregnant women (n=84) for the
remaining categories.

The patients’ details including age, socioeconomic status, gravida,
parity, previous pregnancy loss, presence of AIDS and hepatitis, Hb content
of the mother, trimester stages of pregnancy, pregnancy induced hypertension,
diabetes, oligohydramnios, malformations of the infant, weight of the infant
etc. were recorded in the proforma. AFI values less than 5 cm or less than the
5th percentile is taken as an indication of oligohydramnios. GCT values less
than or equal to 130 mg/dl is taken as normal. The main goal of this study was
to screen the study groups for TORCH infections for correlating with
complicated pregnancy. The serum samples from maternal and cord blood
were analyzed for the presence of IgG and IgM immunoglobulins against
TORCH agents using ELISA kits (Equipar diagnostics). The results were
analyzed using SPSS (version 13) software for microcomputers. The

Pearson’s Chi Square test and Fishers Exact test were used to find out the

significance of the test results.
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Miscarriage

Seventy one miscarriage cases and thirty normal pregnant women were
studied analyzing their medical, clinical, and serological data. The
miscarriage cases in this study include Complete Abortion (17.18%),
Incomplete Abortion (9.36%), Missed Abortion (54.74%), and Threatened
Abortion (18.72%). Here 90.1 % of the study population was from the low
socioeconomic group where as the rest (9.9%) came under the middle class
group (p<0.204). The abortion categories were not found as significantly
influenced by the socioeconomic status. Neither the test nor the control
groups had Diabetes, AIDS, Syphilis and Hepatitis. Two mothers among the
test group had renal diseases. Other complications noted in the miscarriage
mothers were Hydrocephalus, Hydramnios, Omphalocoe, Thyroid
enlargement, Intrauterine Fetal demise, Oedema at abdominal wall,
Amenorrhea and Granulonephritis in nominal numbers. The age groups under
which various categories were distributed and their prevalence are shown in
Graph. Miscarriage. 1. The previous abortions, Parity and gravida status of
the study groups are presented in the Graph. Miscarriage. 2, Graph.
Miscarriage. 3 and Graph. Miscarriage. 4 respectively.

The IgM seropositivity against TORCH agents are presented in the
Graph. Miscarriage. 5 and 7. TORCH cross infections presented in the Graph.
Miscarriage. 6 and 8. The immune status of the general population was
analyzed through IgG estimation and presented in Graph. Miscarriage. 9.
Other parameters like socioeconomic status, pregnancy induced hypertension

and Hb content of the patient were given in the Graph. Miscarriage. 10.
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Graph. Miscarriage 1
Distribution under age groups
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Graph. Miscarriage 3
Parity of the study groups
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Graph. Miscarriage.5
TORCH infections in Miscarriage Cases
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Graph. Miscarriage 7
TORCH infections in Abortion Categories
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Graph. Miscarriage. 9
Immune Status of the General Population
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Intrauterine Growth Retardation

The study group included 64 full term pregnancy cases with [UGR and
84 normal pregnant as controls. Both maternal and cord blood samples were
analyzed for IgM and IgG against TORCH pathogens using ELISA method.
The mean age of the mothers having ITUGR and control group was 23 and 24
years respectively. Male: female ratio of the infants of the two categories was

1:1.4 and 1:1 respectively.

The complications noted in the IUGR mothers included renal disease,
diabetes, microcephaly, choreoretinits,  splenomegaly, cutaneous
malformation, hepatomegaly, jaundice and asymmetric IUGR, but in very low
percentages. None of the normal mothers suffered from any of these
complications. Both the control and test group were free of Syphilis, HIV

infection and Hepatitis.

The IgM seropositivity of maternal and cord blood sera are shown in
the Graph. [IUGR.1 and 2 respectively. IgG seropositivity are presented in the
Graph. IUGR. 3 and 4 respectively. Age, gravida, previous abortions and
parity of the study groups are given in Graph. [UGR 5 — 8. Other influencing
factors like socioeconomic status, Hb content, PIH, GCT, Oligohydramnios

and diabetes are shown in the Graph. [UGR 9.
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Graph JUGR. 1
IgM Seropositivity of Maternal Serum
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Graph. IUGR.3
IgG Seropositivity of Maternal Serum
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Graph. IUGR. 9
Other related Factors
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Intrauterine Fetal Death

The study on Intrauterine Fetal Death was conducted on 24 IUD cases
and 84 full term normal pregnancies as controls. The mean age ratio of the
TUD cases and controls were as 24 : 23. Teenagers account for about 6.9% of
the controls and 5% of the TUD cases. The age groups under which various
categories were distributed and the prevalence is presented in the Graph. IUD.
5. Here 44.7% of the controls and 30% of the TUD cases were primigravida as
presented in the Graph. IUD. 6. The parity of the study groups are presented
in the Graph. IUD. 7. About 37.5% of the controls and 13.3% of the IUD
cases were primipara while 50% of the controls and 42.9% of the IUD cases
had previous pregnancy loss as shown in the Graph. IUD. 8. All the IUD
cases and 86.9% of the controls were from low socioeconomic background.
Other related parameters are presented in the Graph. IUD 9. Of the patients
with low AF I values, 66.7% were among the IUD cases and 33.3% were from
the control group.

The IgM analysis of the maternal sera showed statistically significant
influence of Toxoplasma gondii in the TUD cases. The maternal IgM
seropositivity levels are given in the Graph. IUD. 1. The transplacental
infection rate was measured through IgM analysis of cord blood sera and only
CMV showed significant influence (Graph. IUD.2). TORCH cross infections
and IgG levels of mothers are represented in Graph. TUD. 3 and 4.
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Graph. IUD. 1
IgM seropositivity in Maternal Sera
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Graph. IUD. 3
TORCH Cross infections of Mothers
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Graph. IUD. 5
Age Groups and IUD
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Graph. IUD.7
Parity of the Study Groups
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Congenital Anomalies

The study on congenital anomalies was done on 62 cases of anomalies
in comparison with 84 normal pregnant women that acted as controls. Their
medical, clinical, and serological data were analyzed to correlate congenital
anomalies with various parameters under consideration. The low
socioeconomic status of 95.5% of the test group was found as significant
compared to the 86.9% of the control group. This observation seems to be
slightly significant (p<0.094). Neither the test nor the control groups had
diabetes, HIV infection, Syphilis and Hepatitis.

The complications observed in the study group included Microcephaly,
Hydrocephalus, Microencephalopathy, Holoprosencephaly,
Meningomyelocele, Anencephaly, Coarse facies, Cataract, Microopthalmia,
Splenomegaly, Hepatomegaly, Nephrocalcinosis, Congenital Heart Disease,
Hydrops fetalis, Eczema, Cleft lip, Cleft palate, Lung anomaly, Prominent
renal pelvis, Polydactily, Syndactyly, Absence of diaphrum, Preauricular skin
tags, Lack of upper limbs, Micrognathia and Hypospadiasis. The details are
presented in the Table. Congenital Anomalies. 1.

The IgM seropositivity of the mothers and infants against TORCH
agents are presented in the Graph. Congenital Anomalies 1 and 2 respectively.
TORCH cross infections are presented in the Graph. Congenital Anomalies.3.
The immunity status of both groups against TORCH pathogens were analyzed
through IgG estimation and presented in Graph. Congenital Anomalies. 4.
Gravida, Parity and previous miscarriages were presented in Graphs:
Congenital Anomalies. 5-7. Other parameters like socioeconomic status,
pregnancy induced hypertension and Hb content of the patient, sex of the
infant, AFI and GCT content are given in the Graph. Congenital Anomalies.8.

incidence under age groups are presented in the Graph. Congenital

Anomalies. 9.
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Table : Congenital Anomalies. 1

List of Congenital Malformations

No. Cases
Type of Malformation

1. Microcephaly (a condition of abnormal smallness of the head usually 5
" associated with mental retardation)

2. § Hydrocephalus (abnormal increase in the amount of cerebrospinal 3
E fluid within the cranial cavity that is accompanied by expansion of the
£ cerebral ventricles, enlargement of the skull and especially the
& forehead, and atrophy of the brain)

3. % Microencephalopathy (alterations of brain structure) 1
4. 3 Holoprosencephaly (Anterior midline brain, cranial, and facial 1
E malformations resulting from the failure of the embryonic

& prosencephalon to undergo segmentation and cleavage)
50 % Meningomyelocele (hemiation of meningeal and spinal cord tissue 5
_: through a bony defect in the vertebral column)
6. § Anencephaly (Neural Tube Defect) 1
7. & Coarse facies (Mental Retardation) 1
8. Cataract (a clouding of the lens of the eye or its surrounding 3
= o transparent membrane that obstructs the passage of light)
9. 2 % Microopthalmia (abnormal smallness of the eye usually occurring asa 1
> & congenital anomaly)
10. Splenomegaly (abnormal enlargement of the spleen) 7
11. Hepatomegaly (Enlargement of Liver) 5
12. Nephrocalcinosis (A condition characterized by precipitation of 1
§ calcium phosphate in the tubules of the kidney, with resultant renal
E insufficiency)
ok Congenital Heart Disease 1
13. £ Hydrops Fetalis (Edema of the entire body due to abnormal 1
© accumulation of serous fluid in the tissues)
14. Eczema (Dermatitis) 1
15. Cleft lip, Cleft Palate 7
16. Lung anomaly 1
17. Prominent Renal Pelvis 1
18. Polydactily, Syndactyly 2
19. = No Diaphrum 1
20. g Preauricular skin tags 1
21. g Fibroid Complicating Pregnancy 1
22. E No Upper Limbs 1
23. = Micrognathia (shrinkage of the lower jaw) 2
2. = Hypospadiasis (Defect of Urethral Tube) 2
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Graph. Congenital Anomalies .1
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Graph: Congenital Anomalies.3
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Graph. Congenital Anomalies. 5
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Graph. Congenital Anomalies. 7
Previous Miscarriages in the Study Groups
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Graph. Congenital Anomalies. 9
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Comparison of TORCH IgG and IGM in the study groups
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Graph: TORCH 3. IgG Seropositivity
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Miscarriage

<7 he mean age of the miscarriage cases in this study was 23.8 years and

this is very close to that of normal pregnant women, which was 23.9
years. Miscarriage was observed among 12.5% of the teenagers of this study.
This is found as high compared to the rate of 5.5% observed in other parts of
India.'®’. Increased rate of pregnancy related complications like abortion,
IUGR and pre-eclampsia in teenage mothers were reported in the previous

StudieslSS,lw.l(rl

. May be due to similar observations, Kumbi,S and Isehak, A
recommended for the initiation of a programme which should easily reach the
adolescent to promote family life education, contraception, counseling and

education related to early marriage .

In majority (90.1%), abortion occurred in their first trimester of
pregnancy. Of these, 14.81 % mothers were in the age of 15-19 years or
teenagers; the rest falling in the other age groups. The overall teenage
pregnancy rate of 11% (Graph. Miscarriage. 1) observed in this study group

1
8 61,167

(including test and control) comes within the range 8-18.6 reported

from various parts of the world.
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A history of previous abortion has been noticed among 39.5% of the
aborted mothers and this is significant compared to that observed in only
26.7% of the controls. Of the 39.5%, most (28.2%) had undergone abortion
only once previously, while 8.5% and 2.8% had it twice or thrice
respectively. According to Reagen,™ previous abortion is the most important
predictive factor for spontaneous abortion and a woman's first pregnancy
outcome has profound consequences on all subsequent pregnancies. Many
authors'’”'%® had previously described the necessity of systematic evaluation
and management of couples with early pregnancy wastage. Knowledge of the
patient's reproductive history is essential for the clinical assessment of her risk
of spontaneous abortion. These workers also suggested routine screening for
maternal infections, sympathetic counseling, and educating the primigravida

about the pregnancy related infections and its complications.

The gravida and parity status of the groups under this study, which
included 71 abortion cases and 30 controls, are presented in Graph.
Miscarriage. 3& 4. Here 54.3% of the abortion cases were nullipara while
35.7%, 8.6 % and 1.4 % respectively were of parity 1, 2, and 3. Among the
controls, the incidence of the corresponding parity was as 80%, 6.7%, 13.3%
and 0% respectively. The abortion cases were very much higher (35.7%) to
the controls (6.7%) among the primipara in this study. The data from the
National Congenital Rubella Surveillance Programme showed that 44% of
children with congenital rubella were born to primiparae. It is on this basis
they emphasized the need for rubella vaccination prior to a woman's first
pregnancy.'> In another study, Gratacap-Cavallier, B. et al 1% in France had
reported that the CMV seroprevalence was independently influenced by parity
and age. Amma e witawiage (ML, 25.5 /- weve % 'pv\‘m’a'fav?da and

3167, 20.1°.,F .97, amd 34/ vau{a"va weve G qrmvfda 2 3,4 B
5. As presembed im HKE G-Yur)ﬂw Mi ccavviage - 4, wome of lte oudoe] L)e(ouatz& bl
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primigravida group (p<0.039). The unawareness of the primigravidae about

the maternal complications due to infections has been reported by Eiser and

. 7
Eiser'’.

The socioeconomic status, hemoglobin content and pregnancy induced
hypertension (Graph. Miscarriage. 10), though have been studied, were not
seen as influencing miscarriage cases of this study group, though Canessa, A.
et al.,'"* had observed an increased prevalence of cytomegalovirus infection
in women from low socioeconomic background. Neither the miscarriage cases
nor the controls had diabetes and this parameter seems to be unrelated to

miscarriage.

Majority (48.63%) of the miscarriage cases were of missed abortion
category. Prevalence of other categories was as threatened abortion- 16.63%,
complete abortion -15.26%, spontaneous abortion -11.16% and incomplete

abortion- 8.31%.

The role of the intrauterine pathogens —Toxoplasma gondii, Rubella
virus, Cytomegalovirus and Herpes simplex virus in causing miscarriage was
studied by detecting the IgM immunoglobulins specific to these pathogens.
The immunity status of general population and the study groups to these

pathogens were also analyzed through the IgG estimations.
Toxoplasma gondii

Toxoplasma 1gM was observed in 50.7% of the miscarriage cases and
this is statistically significant (p<0.03), compared to it’s prevalence in 20% of

the normal. This rate is almost near to the 53.1% Toxoplasma infection

9
l.,l6

observed by Zargar, A. H. eta among the miscarriage cases in Srinagar.
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the normal. \ll"his rate is almost near to the 53.1% Toxoplasma infection

observed by Zargar, A. H. etal,'® among the miscarriage cases in Srinagar. ) Repeateliov .

Prevalence of Toxoplasma specific IgM was observed as differing
among various categories of miscarriages of this study, as incomplete -33.3%,
complete - 50.0%, threatened - 54.5% and missed abortion- 48.7%. Cengiz et
al,"® is of opinion that to enable proper management of complicated
pregnancy, detection of Toxoplasma gondii IgM level is necessary for which

purpose active, latent or reactive toxoplasmosis have to be discriminated.

As per our study, 67.7% of the general population of Malabar region
has Toxo -IgG; i.e. immunity against Toxoplasma gondii, leaving 32.3%
susceptible to the infection. The infection observed in 50.7% is more or less
in agreement with this susceptibility to Toxoplasma in miscarriage cases. The
immunity level in 67.7% is high compared to the 35.6%'', 47.5%''® and

53.6% '"° observed against this pathogen in other populations.

In France, where 53.6% of IgG positivity was observed, nearly 1% of
the pregnancies were only complicated due to toxoplasmosis. In our study
group, toxoplasmosis can be ascribed as a cause to pregnancy complications,
in 50.7%, which is very much higher. In France they adopt antenatal

L, 12 reported an

screening programs against the disease. Canessa, A. ef a
overall seroprevalence of 40.7% to Toxoplasma gondii among the pregnant
women from Italy and suggested the absolute necessity to screen for TORCH
infections in women having the history of abnormal pregnancies, in order to

prevent birth defects and perinatal complications.

The comparatively higher rate of resistance against Toxoplasma gondii
may depend upon the environment and life style of the people here.

A previous observation'?’ that, ‘Toxoplasma antibodies are found to be higher
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in recent aborters from the rural arcas, where contact with soil is common,

regardless of whether cats are kept pets or not’, can be true here also.
Rubella Virus

This study has revealed that 90.4% of our population have been pre-
exposed and acquired resistance to Rubella virus as observed through the
Rubella specific IgG estimation. This is in agreement with the corresponding
rates of 93.3% "', 89.9% '"* and 85.5% '7° observed in other populations in
different countries. The Rubella IgM found in 11.3% of the miscarriage cases
is almost in accordance with the 9.6 % susceptibility to this pathogen
observed in our general population. But, compared to the incidence of Rubella

IgM in 6.7% of the normal, the incidence of 11.3% is insignificant (P <0.597).

On category- wise analysis of miscarriage cases for Rubella -IgM,
25 % of the complete abortion cases had evidence of rubella infection.
Incomplete, threatened and missed abortions had the incidence lower, as
16.7%, 9.1% and 7.7% respectively. Singler et al.,"** have reported rubella
reinfection in 0.32% females showing seropositivity for both IgG and IgM at

a time.
Cytomegalovirus (CMV)

As with Rubella, CMV infection was found as not contributing much
to the miscarriage in this study. When 28.2% of the aborted mothers had
CMV-IgM, 13% of normal pregnant women showed IgM seropositivity to
CMV (Graph. Miscarriage. 5). But this difference is not statistically
significant.
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Among the miscarriage categories, incidence of CMV -IgM was as,
complete abortion -37.5%, threatened abortion- 36.4%, and missed abortion -
33.33% while incomplete abortion category was completely seronegative for
this pathogen. Only 3.2% of the general population is susceptible to this
intrauterine pathogen as per this study, since 96.8% were immune to it,

observed through their IgG estimation. Other workers have also observed
114

>

more or less the same level of immunity to the pathogen as 92.1%

87.8%'" and 97.2%'" among their people.

As per this study, prevalence of CMV and Rubella infections in
miscarriage was higher compared to the control, though the difference is not

statistically significant.
Herpes simplex virus (HSV)

As in case of Toxoplasma gondii, HSV infection also has a significant
correlation with the incidence of miscarriage in this study. HSV specific IgM
observed in 59.2% of the cases is found as significant (P<0.22) compared to
the incidence in 26.7% of controls. The infection in 59.2% of miscarriages
agrees well with the of 61.3% infection susceptibility to HSV observed in our
general population. The HSV-IgG found in 38.7% of our people is much
lower to the corresponding observations of 90.9% 14 and 87.5%'" by
previous workers. Also, the study revealed that all (100%) of the incomplete
abortion cases, 87.5% of the complete, 48.7% of missed and 45.5% of
threatened abortions were positive for HSV- IgM.

Toxoplasma and HSV were found to have a significant role in causing
miscarriages in this study. Almost the same rate of influence was observed for
these two pathogens on various categories like missed and threatened

abortions while it was differing in complete and incomplete miscarriage. HSV
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infection was noticed in all cases of incomplete abortion, while Rubella and
CMV were not found as very prevalent. CMV infection was totally absent in
incomplete abortion category. Mihaela M. ef al. ' have recently reported that
CMYV infections have no role in miscarriage, which is partially true as per this

study.

Another important finding here was the presence of cross infections or
condition where cases being positive to more than one TORCH pathogens at a
time (Graph. Miscarriage. 6). When 40.8% of the abortion cases and 20 % of
the normal have positivity against any one of these, the rate of multiple
seropositivity against two, three and four were as 31%, 8.5% and 5.6% among
the miscarriage, and as 13.3%, 6.7% and 0% among the control group,
respectively. It is very important that 5.6% of the aborted mothers were
infected with all the four pathogens. At the same time none of the control was
infected to this extent. Gong Z et al.,"*® have reported cross infections with all
the TORCH pathogens in only 2.6% in their study. A much higher rate
(93.4%) of multiple seroconversion to TORCH pathogens among pregnant
women has been reported by some other workers also. !’ Y. Aubard et al.,'”
reported double maternal seroconversion against Toxoplasma gondii and
Cytomegalovirus. Double maternal seroconversion was observed in our study
also in 31% of miscarriages, which is significant compared to the occurrence
in 13.3% of the controls. As shown in the Graph. Miscarriage. 8, the TORCH
cross infections shows significant variation (p<0.003) between the abortion

categories.

For syphilis, on the basis of the seronegativity observed in all the
members of the study group and controls, the necessity of the existing
practice of routine serological antenatal screening can be reconsidered. Our

suggestion is supported by the observations and arguments of Rodier et al., i
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who has suggested that the serological antenatal screening must be discussed
before doing it routinely, and it should be based on the economic situation of
the health system. Though prevalence of infections like AIDS, hepatitis etc.,
was studied in these patients, no significant relationship was observed for

these factors with the incidence of abortions.
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Intrauterine Growth Retardation

ixty four full term deliveries with IUGR and Eighty four normal

S deliveries were studied to assess the role of TORCH infections

in Intrauterine Growth Retardation. The mean age of the mothers having
TUGR and control was 23 and 24 years respectively. Male to female ratio of

the infants of IUGR and control categories was 1:1.4 and 1:1 respectively.

In this whole study group, comprising [IUGR and controls, 10.8% of
the pregnancy was among teenage girls. When the previously observed Indian
rate of teenage pregnancy was only 6.3%,'S” it is about 15.1% among the
TUGR cases and 6.9% among the controls, together forming 10.8% in the
whole study group. Teenage pregnancy rates reported from other parts of the

world ranged from 8-18.68 '*"'¢

Incidence of IUGR was found to be decreasing with increase in gravida
status of the mother, as Primigravida —53.6%, gravida 2- 21.4%, gravida 3 —
14.3%, gravida 4 —7.1% and gravida 5 —3.6%. (Graph. IUGR.6). Poor
pregnancy outcomes in primigravid women and teenagers were pointed out by
Jonas ef al,'®® in 1992. Also 76.6% preponderance of primigravida with
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inadequate antenatal care was reported by previous workers.” They also
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point out the ignorance of teenage mothers about the pregnancy care that may

complicate pregnancy outcomes.

Here 51.9 % of the TUGR and 32.4 % of the control mothers had had
previous abortion (Graph. [UGR.7). Observation by Regan ** that previous
pregnancy loss is a predictive factor for the outcome of subsequent

pregnancies, is true here to some extent.

Both maternal and cord blood samples were analyzed for IgM and IgG
against TORCH pathogens using ELISA method. Maternal IgG screening
results as presented in Graph. [UGR. 3 show seropositivity to Toxoplasma
gondii, Rubella virus, CMV and HSV as 65.1%, 23.3%, 93% and 23.3 %
respectively in IUGR cases and as 54%, 43.2%, 89.2% and 51.3%
respectively in controls. Here we should recall the IgG prevalence of the
general population in the Malabar region, which is 67.7%, 90.4%, 96.8% and
38.7%. In both ITUGR cases and their controls the IgG level to these
pathogens was low compared to that of the general population, except in case
of HSV in the control group where the level is a little high. The cord blood
IgG levels as given in Graph. JUGR 4 also showed similar pattern. It is quite
natural, since IgG is a transplacentally transferable immunoglobulin and it’s

presence in mother’s serum will be reflected in the cord blood.

IgG seronegativity was previously used with predictive value for the
susceptibility to acquire primary rubella infection.'** But many previous
reporters have documented congenital rubella after reinfection.”>** The
studies in Korean pregnant women suggest that the incidence of maternal
primary infection during pregnancy seems to be rare and therefore most
congenital infections in Korea might be following by maternal reactivation or

reinfection.'*® HSV reactivation and latent infection is also well documented.
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So IgG predictive value for susceptibility shows some degree of flexibility in

case of these virus infections.

But in this study, when a good number of [IUGR cases and control
group are seronegative and there by susceptible to infection by TORCH
agents, no statistically significant level of serum IgM to TORCH agents was
observed in the [IUGR mothers. (Graph. IUGR.1 and 2). Rubella and CMV
seem to have some role with a respective prevalence of specific IgM in 19%
and 21.4% cases, which is not significant compared to controls. Khan, N.A.
and S.N. Kazzi ' have reported of TORCH infections in 41% of the ITUGR
mothers they studied, while their infants were free of it. But Rubella specific
IgM was present in 3.6% neonates of our study. Though Chaturvedi, P. and
P.C. Desai ®! had pointed out the influence of neonatal infections in causing
IUGR, the incidence observed here is not statistically significant, when

compared to the control neonates.

Incidence of other related parameters like socioeconomic status, Hb
content, PIH, GCT, Oligohydramnios and diabetes are given in the
Graph.IUGR 9. The socioeconomic status of the study groups was almost
same in the controls (86.8%) and IUGR cases (85.9%). Low birth weight that
accounts for the neonatal mortality in low socioeconomic groups was reported
from Leningrad ". But our observations do not support this. A slightly lower
value of Hemoglobin content was found in 63.3 % of the IUGR cases
compared to controls in this study. Malnutrition as a cause of IUGR was
reported among Guatemalan Indians 2 Glucose challenge test values and
diabetes prevalence were not significantly different among the test and

control.
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While considering the other parameters influencing IUGR, it was
noticed that pregnancy induced hypertension and oligohydramnios have roles
mention worthy. Pregnancy induced hypertension occurred in 17.2% of the
IUGR cases while it was observed only in 2.9% of the controls. This is
statistically significant (p<0.006). Some previous workers had also reported
PIH as one of the factors influencing TIUGR.%* A prevalence of 19% PIH has
been reported by Khan, N.A. and S.N. Kazzi in mothers with IUGR." The
decrease in placental blood volume was a possible factor behind intrauterine
growth retardation due to pregnancy-induced hypertension.'*® The infants of

hypertensive mothers had a three fold increased risk of perinatal mortality’".

We have also noticed that IUGR is significantly related to Amniotic
Fluid Index. Incidence of 41.2 % of oligohydramnios in the test group is
significant (p<0.006) compared to the 7.1 % of the control group. A similar
study showed a significant correlation between oligohydramnios and ITUGR in
which 39.56% of the oligohydramnios cases had TUGR."® Observations of
Rabe et al,'™ on reduced amounts of amniotic fluid showed that children

with oligohydramnios had severe fetal malformation.

In this study, 12.5% of the IUGR cases had one or more of the
anomalies/complications like renal disease, diabetes, microcephaly,
choreoretinits, splenomegaly, cutaneous malformation, hepatomegaly,
jaundice and asymmetric JUGR, though in very few numbers. None in the
control group suffered from any of these complications. Various workers had
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reported complications like congenital anomalies, '*’ prenatal mortality

associated with [IUGR and oligohydramnios.

The GCT values had no significant relation with the [UGR, as per this
study. About 8.5% of the controls and 7.5% of tests group had GCT values
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above 130 mg/dl. Both the control and test group were free of Syphilis, AIDS
and Hepatitis.

In conclusion, as per this study, infection with TORCH agents, though
has been observed in IUGR mothers, is not found as significant in causing
intrauterine growth retardation. Some other factors like Pregnancy Induced
Hypertension, Oligohydramnios and age are found to be influencing IUGR.
The role of various factors including maternal, genetic, placental and
environmental factors in causing TUGR was reported by various workers *.
More than 10% of the JUGR cases were thought to be caused by infectious
causes ''. Though there are supporters 9787 for the view that TORCH
infections are one of the influencing factors of IUGR, our observations are not

supportive to this.
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Intrauterine Fetal Death

This part of the study was done on 24 cases of Intrauterine Fetal

Death (IUD) in comparison with 84 full term normal pregnancies that acted as
controls. The mean age ratio of the mothers of IUD cases and controls was as
24:23. That is, age of mothers is not a factor influencing IUD. Teenagers
account for only about 5% of the ITUD cases and 6.9% of the controls
(Graph.IUD. 5). It seems that intra uterine death is not very common in
teenage mothers of the Malabar area from where majority of the cases
represented this study group. IUD prevalence in the other age groups like 20-
24 years (35%), 25-29 years (30%) and 30-35 years (30%) were almost
similar, while in controls 52.8% belonged to the age group, 20-24 years
(Graph. IUD. 5). Occurrence of 30% of IUD cases in the 30-35 years group is

higher compared to the 12.5% observed in the same age group of the controls.

Intrauterine fetal death was happening in male and female infants in
the same proportion. When the male to female ratio in the IUD cases was 1:1
it was as 1.4:1 in controls. i.e., it seems that [UD is happening to male than

female infants, as per this study.

Here 44.7 % of the controls and 30% of the IUD cases were
primigravida as presented in the Graph. IUD.6. Like IUGR, IUD also

decreased with increase in gravida status of the mother, as Primigravida -
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30%, gravida 2 -25%, gravida 3 -25 %, gravida 4 -10 % and gravida 5 -10 %.
(Graph. TUD.6). Jonas er al.,'® had observed poor pregnancy outcomes in
primigravid women and teenagers and 76.6% preponderance of primigravida
with inadequate antenatal care was reported by previous workers.'®’ They
have attributed it to the ignorance of teenage mothers about the pregnancy

care that may complicate pregnancy outcomes.

As represented in the Graph. [UD 7 about 37.5% of the controls and
13.3% of the TUD cases were primipara. Also previous pregnancy loss
observed in 42.9% of the intrauterine fetal death cases were not relevant
compared to the incidence in controls (Graph. IUD. 8). All (100%) the TUD
cases and 86.9% of the controls were from low socioeconomic background. It
can be assumed that parity, previous pregnancy loss etc. has no much
influence in causing IUD in mothers. Low socioeconomic status of the
mothers is found to be influencing IUD to some extent. Several previous
studies are there to support that women from poor socioeconomic background

are at high risk of pregnancy related complications. '

TORCH IgG levels of IUD mothers are presented in Graph. IUD.4.
All members (100%) of the IUD category were positive for Toxoplasma and
CMV -IgG whereas 66.6% and 33.3% respectively were seropositive to
Rubella and HSV. As per this, no cases were at risk of seroconversion to
Toxoplasma and CMV while 33.3% and 66.6% respectively have
susceptibility to Rubella and HSV. But IgG seronegativity, though was
previously used with predictive value for the susceptibility to acquire primary
rubella infection,** since there are well documented reports of HSV
reactivation and latent infection available, IgG value for predicting
susceptibility shows some degree of flexibility in case of these virus

infections.
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The IgM study of the maternal sera of IUD cases shows that
Toxoplasma gondii has got a significant role in causing intrauterine fetal
death. Graph. IUD.I shows a statistically significant (p<0.008) difference
existing in the level of Toxoplasma gondii IgM between TUD cases (33.3%)
and controls (10%). It is to be noticed that 33.3% of Toxoplasma IgM is
observed in these mothers when all of them (100%) have Toxoplasma IgG in
a detectable level. That is, role of IgG in predicting susceptibility to a
pathogen is doubtful here. But the Cord blood analysis of IUD cases has
shown seronegativity for Toxoplasma IgM which shows that the fetal death
has happened here before perucing a proper immune response to the
infection. It is to be assumed that in 33.3% of these mothers IgM may be in
the declining stage while IgG was taking over, because IUD may be the result
of an infection caused probably in the last trimester. Intrauterine fetal death
includes all fetal deaths occurring during pregnancy, after 28" week of

gestation and also during labour.'"

The other organisms like Rubella and HSV seem to have no significant
role in causing IUD, their maternal IgM prevalence being 14.3% and 14.5%
in IUD cases and 8.3% and 26.7% in controls respectively. Also, complete

seronegativity was noticed for these pathogens in cord blood.

In mothers of intrauterine fetal death, CMV-IgM was not significantly
observed and its prevalence was as 9.5% in IUD cases and 10% in controls
(Graph. TUD.1). At the same time, cord blood analysis (Graph. IUD.2)
revealed a statistically significant (p<0.046) level of IgM with a prevalence of
50% in intrauterine fetal death cases and 5.6% in controls. Probably an early
infection of CMV in mother could have extended to the stage of intrauterine
infection, which is supported by the presence of maternal IgG to CMV in IUD
cases. Pass, R ¢ had reported that in case of CMV, the likelihood of
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transmission of maternal infection to fetus is similar early as well as late in
gestation and also even if the mother was infected long before conception.
Also in case of CMV the chance of reinfection and reactivation has also been
reported. IgM antibody is not transplacentally transferable and it’s presence in
the cord blood is possible only by it’s synthesis in the fetal body, by it’s own
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immune system. This could be happened only in a later trimester and

hence is it detected in the cord blood.

The findings in our study is almost in agreement with the observations
of Moyo et al.,* who had reported high frequency of positive cases for
Toxoplasma gondii (along with Treponema pallidum) in their study on IUD.
They also reported that IUD had no relation with infections by human
immunodeficiency virus, cytomegalovirus, Herpes simplex virus or rubella
virus, as our observation. But in our study CMV is found to have role on
IUD.

It is very important that 57.1 % of intrauterine fetal death cases of this
study were infected with one or the other of the TORCH agents while the
corresponding rate in the control group was 37.5% (Graph. IUD.1). On
further analysis (Graph. IUD.3) it can be seen that cross infection with
TORCH pathogens had not played a significant role in causing IUD, since no
significant number of IUD cases were found to be infected with two or more

TORCH pathogens.

The parameters like low birth weight, diabetes of mother, pregnancy
induced hypertension, renal diseases and high GCT values were found to have
no influence on IUD in this study. All (100%) of the IUD cases and 86.9% of

the controls (p<0.08) were of low socioeconomic group.
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Oligohydramnios could be correlated with Intrauterine Fetal Death of
the fetus from the low AFI values observed in 57.1% of the IUD cases and
6.9% of the controls. This observation was of high statistical significance
(p<0.001). Golan, A. et al.,'®® reported an Intrauterine fetal death rate of 5.5%
in pregnancies with oligohydramnios. The gross perinatal mortality in their
studly was 16%. Rabe ef al,"* had observed that children with

oligohydramnios had severe fetal malformations.

In conclusion, infections with Zoxoplasma gondii and presence of
oligohydramnios are found to havc a role on IUD compared to infection with
other TORCH agents and other factors like low birth weight, diabetes of
mother, pregnancy induced hypertension, renal discases, high GCT values,
matemal.age etc. as per this study. Low socioeconomic status seems to be
influencing TUD to some extent. Precise diagnosis of the causes of IUD is a

prerequisite as a basis for counseling, prevention and treatment of the

patients.
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Congenital Anomalies

This part of the study was conducted by analyzing 62 cases of

congenital anomalies and comparing the findings with 84 normal full term
deliveries. Their medical, clinical, and serological data were analyzed and

recorded in order to correlate with congenital anomalies.

The complications observed in the study ‘group included mainly
Microcephaly, Hydrocephalus, Microencephalopathy, Holoprosencephaly,
Meningomyelocele, Anencephaly, Coarse facies, Cataract, Microopthalmia,
Splenomegaly, Hepatomegaly, Nephrocalcinosis, Congenital heart disease,
Hydrops fetalis, Eczema (Dermatitis), Cleft lip, Cleft palate, Lung anomaly,
Prominent renal pelvis, Polydactily, Syndactyly, lack of Diaphrum,
Preauricular skin tags, Fibroid complicating pregnancy, lack of Upper Limbs,
Micrognathia and Hypospadiasis. The details arc prescnted in the Table:

Congenital Anomalies. 1.

A study %2 conducted in six villages of Ambala District had screened
for congenital malformations and reported their prevalence as Cardiovascular
malformations (37%) musculoskeletal (30%), gastrointestinal (23%), central
nervous system related (13%) and genitourinary anomalies (6.6%). Incidence
of these and other anomalies in our study group was as Cardiovascular (1.7

%) musculoskeletal (32.14%), gastrointcstinal (21.42%), central nervous
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system related (30.36%), genitourinary (7.14%) and visual defects (7.14%).
Higher levels of central nervous system disorders were observed in our study
group. Several authors reported similar complications previously. %
Mothers of congenital malformation cases when categorized age wise
(Graph. Congenital Anomalies. 9), there observed no difference in the mean
age ratio between the anomaly cases and controls, and it was as 24: 25.
Prevalence of congenital anomalies in mothers of age groups under study was
as 20-24 years-46%, 25-29years-31% and 30-35 -13%. This incidence was
almost similar to that observed in the respective age groups in controls,
showing that there is no role for age of mothers in causing congenital
anomalies. Ten percent mothers of the congenital anomalies and 7% control
mothers were teenagers. Teenage pregnancy was reported to cause various
complications including malformations.'®® Poor pregnancy outcomes in
teenagers and primigravid women had also been pointed out by Jonas et al.,'®
and they have attributed the poor outcome to the ignorance of teenage

mothers about the pregnancy care, which may complicate pregnancy

outcomes.

Congenital anomalies were found in the same rate and pattern in male
and female infants among the test and control groups. The male: female ratio
of the infants in the congenital anomaly group was 1.5:1 whereas in controls it
was 1.4:1. Almost comparable male to female ratio of 1.3:1 was reported in a

previous study. **

Gravida, parity status and history of previous miscarriages are
presented in Graphs. Congenital Anomalies. 5-7. Here, 56% each of both test
and control groups were primipara. About 59% of the anomaly cases and 45%

of the controls were of primigravida, which shows that gravida has no role in
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causing congenital malformations. Both the anomaly cases and controls had
history of previous miscarriages. It seems that gravida, parity and previous

miscarriage have not influenced the study groups.

The immunity status of the cases under study was analyzed through
IgG estimation and is presented in Graph. Congenital Anomalies. 4. The IgG
seropositivity of the normal full term pregnant women were as Toxoplasma-
54%, Rubella -43.2%, CMV-89.2% and HSV-51.3%. The corresponding IgG
levels of the congenital anomaly cases were not significantly different from
these (except to Rubella) and were as 52.7%, 19.5%, 63.9% and 33.3%
respectively. In some previous studies carried out on congenital disorders,
17.3% showed IgG .seropositivity to Toxoplasma gondii ', 86.33% to
Rubella virus **, 56.3% to CMV '*, and 54.3% to HSV '. Toxoplasma IgG
level of our anomaly cases is very high compared to these studies, while the
pattern is the reverse for Rubella, where the level is high in the referred study
compared to ours. For the other two pathogens, such a drastic difference was
not there for IgG, and more or less same level was observed in both the

studies.

Graph.Congenital Anomalies:1 shows that TORCH specific IgM levels
were not different in patients and controls thus revealing it’s insignificance
here. It could be so, since IgM is an indication of recent or current infection
and that occurring in the later stage of pregnancy cannot be a contributory
factor to congenital anomaly. This is because organogenesis of the fetus will
be over by the first eight weeks and the infection after this stage will not
influence the already developed fetus.”' So IgM manifested here, whether it
is in congenital anomaly case or control, may have nothing to do with the
malformations observed and this IgM can be the result of infection happened

recently, in the later stage of pregnancy.
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When a measure of TORCH -IgM of the mothers fail to detect the role
of the pathogens in congenital malformations, it is very necessary to consider
the IgM positivity of c}{ord blood serum, since fetal IgM is a sure indication

of intrauterine infection. !

A notable finding here was the IgM seropositivity observed against all
the intrauterine pathogens in cord blood serum, to a level of Toxo-13.5%,
Rubella-5.8%, CMV-19.2% and HSV-1.9%. In controls, complete
seronegativity existed against all these pathogens, except CMV in which case
it was 6.9% (Graph. Congenital Anomalies.2). It is to be assumed that
intrauterine infection in these cases had taken place in an early stage of
pregnancy, probably at the time of organogenesis, leading to various
anomalies observed here. In response to this infection, IgM is produced by
the fetal body when it’s immune system got matured for this, which usually
begins by about 20 weeks of age, according to Jayaram Paniker.'” The author
has also reported that IgM in the fetus or newborn indicates the intrauterine
infection and it’s detection is useful in the diagnosis of congenital infections
such as toxoplasmosis, rubella HIV infection and syphilis. Reports of
infections of first trimester influencing the developing fetus are available from
previous studies” also. According to these workers, these pathogens'
infections may influence the microenvironment of placenta, including levels
of enzymes and cytokines, and affect chondriosome that may induce the

progress of birth defect.

These observations are also supported by the presence of IgG observed
in the mothers of congenital anomaly cases that would have produced in
response to the early infection which affected the fetal organogenesis. It is
true that almost the same level of IgG was observed in control mothers also.

But in any case, all invasions of mothers with intrauterine pathogens may not
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lead to intrauterine infection. Here presence of specific IgM in cord blood can

be taken as a sign of infections extended to the intrauterine stage.

In case of Toxoplasma gondii the IgM prevalence in the cord blood
was highly significant (p<0.039) than others (Graph. Congenital
Anomalies.2). The seriousness of fetal infection with Toxoplasma is evident
from the observation of Boyer, K.M.?° that 70-90% of the infants who apprear
normal at birth could develop significant clinical illness like organ damage,
mental and neurological problems etc. by young adulthood. Morten Lebech et
al,'”" had reported the importance of IgM screening for Toxoplasmosis in
neonates which alone can identify 70 — 80% of cases with congenital
toxoplasmosis. A previous study on congenital toxoplasmosis by Lebech, M
et al'”, showed a transmission rate of 19.4% when clinical signs and

symptoms were found in 15%.

IgM to Rubella, CMV and HSV were also noticed in the cord blood of
the study group. Previous studies have shown relationship existing between
Rubella ** and CMV *® infection with hearing loss of infants. In our study also
various malformations were observed which can be attributed to intrauterine

TORCH infections (Table: Congenital anomalies. 1).

Details of TORCH cross infections observed in the group are presented
in the Graph. Congenital Anomalies.3. Here 14.3% of the mothers of the
congenital anomalies had infections with two or more TORCH agents while it
was 13.8% in the controls. In infants with congenital anomalies, 12.5% were
found as infected with two or more pathogens. In the control infants none
were recorded with multiple infections. Though maternal cross infections
seem to have no significant role in causing congenital anomalies, cross

infections in the infant seems to have some role.
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Neither the test nor the control groups had diabetes, infection with
HIV, Syphilis and Hepatitis. The role of these parameters in causing

congenital anomalies is not documented.

Other parameters like socioeconomic status, pregnancy induced
hypertension and Hb content of the mothers under study, sex of the infant,
AFI and GCT content were given in the Graph. Congenital Anomalies.8.

The socioeconomic status of 95% of the test group and 87% of the
control was low. This observation seems to be slightly significant (p<0.094).
There were no previous reports of socioeconomic status .influencing

congenital anomalies.

Observations of Rabe et al., on reduced amounts of amniotic fluid
showed that children with oligohydramnios had severe fetal malformation.'*

In our study this criteria didn’t seem to be an influencing parameter.

In conclusion, transplacental infections with Toxoplasma gondii in a
significant level and with other TORCH agents to a considerable level
(though not statistically significant) were found to have role in causing
congenital anomalies. Low socioeconomic status seems to have a minor role.
Other factors like low birth weight, diabetes of mother, pregnancy induced
hypertension, oligohydramnios, renal diseases, GCT values and maternal age

were not found as significant in causing congenital anomalies.
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Summary

JIn conclusion, this study has established the general role of TORCH

pathogens on miscarriage in first trimester pregnancy. When only 14.1% of
the abortion cases were totally free of TORCH infections, 60% of the control
group was free of it. The role of Toxoplasma gondii and Herpes simplex
infection on miscarriage is well proved here. Rubella and Cytomegalovirus
were not found to have influenced abortion, as per this study. The increased
susceptibility of our general population to Toxoplasma gondii and HSV,
compared to Rubella and CMV, further supports these observations. Various
abortion categories are also influenced by these pathogens differently. It is
observed that cross infections or multiple infections with two or more of the
TORCH agents have a statistically significant (p<0.003) prevalence in first

trimester miscarriage cases.

As per this study, though sign of infection with TORCH agents has
been observed in IUGR mothers, it is not found as significant in causing
intrauterine growth retardation, compared to other factors like Pregnancy

Induced Hypertension, Oligohydramnios and Age.

Infections with Toxoplasma gondii and Cytomegalovirus are
significant in causing IUD. Oligohydramnios and low socio economic status
were also found to be influencing. Other factors like low birth weight,
diabetes of mother, pregnancy induced hypertension, renal diseases, high
GCT values, maternal age etc were not very relevant. Precise diagnosis of the
cause of IUD is a prerequisite as a basis for counseling, prevention and

treatment of the patients.
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Transplacental infection with Toxoplasma gondii significantly and with

other TORCH pathogens in a considerable level are found to have role in

causing congenital malformations among the populations of Malabar region.

Infection with other TORCH agents, low birth weight, diabetes of mother,

pregnancy induced hypertension, oligohydramnios, renal diseases, high GCT

values, maternal age etc. were not significant. Low socioeconomic status also

seems to have role in causing congenital malformations.

The findings of this study can be summarised as;
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The Malabar population is more susceptible to Toxoplasma gondii and
HSV compared to CMV and Rubella.

These intrauterine pathogens have significant role in causing first
trimester miscarriage.

Significant relationship exists between TORCH cross infections and
miscarriage.

IGUR has not been influenced significantly by TORCH infections in
this study.

Toxoplasma gondii and CMV have significant role in causing
Intrauterine Fetal Death.

Congenital anomalies can be correlated to transplacental infections
with T. gondii significantly and with other infections in a minor level.
Low socioeconomic status also had influence on anomalies.

IUD and Congenital anomalies were significantly related to
transplacental infections and slightly to socio economic status.

PIH influences IUGR and intrauterine fetal death whereas

Oligohydramnios significantly influences IUGR.
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PREVALENCE OF TORCH INFECTIONS IN PREGNANCY RELATED
COMPLICATIONS IN THE MALABAR REGION OF KERALA:
A COMPREHENSIVE REPORT

Denoj Sebastian, K. F. Zuhara and K. Sekaran'
Department of Life Sciences, University of Calicut, Kerala

'Department of Gynaecology & Obstetrics, Calicut Medical College, Kozhikode, Kerala

The influence of TORCH infections in pregnancy and associated complications like abortions, intrauterine growth
retardation (IUGR), intrauterine death (IUD) and congenital anomalies, in the Malabar area of Kerala was assessed
to establish a basic knowledge for future pregnancy care. Pregnancy cases attended at IMCH, Calicut Medical
College, Kerala were studied the controls group being first trimester and full term normal pregnant women. The
maternal and chord blood samples were analyzed for the presence of IgM and IgG immunoglobulins against TORCH
infections using ELISA. IgG assay shows that the general population has high susceptibility tc Toxoplasma gondii
and HSV infections. To support this, we observed significant seroprevalence of IgM against these organisms in
abortion cases. Cross infection with one or more agents of the TORCH was also observed in significant level. No
considerably significant correlations could be established between TUGR and TORCH infections. Occurrence of
IUGR was more in teenage. IUD and congenital anomalies were significantly related to trasplacental infections.

Introdaction

Teenage pregnancy is a fairly common occurrence in India, due to
many factors such as early marmiages, girls reaching puberty at
younger ages and high specific fertility rate in the adolescent age
group, etc. Socio economic factors also contribute significantly to
the pregnancy related complications. A vast majority of teenage
pregnant girls belong to the lower/middle class families. Bhalerao
et al. (1990) point out that pregnant teenagers are at greater nsk
and require additional care.

Some maternal infections, especially during the early gestation,
can result in fetal loss or malformations because the ability of the
fetus to resist infections is limited and the fetal immune system is
unable to prevent the dissemination of infectious organisms to
various tissues. Infections with the Toxoplasma gondii, Rubella,
Cytomegalovirus and Herpes simplex virus (TORCH) can bring
serious consequences to the fetus. Detection of these infections in
both mother and fetus is an important part of prenatal care. The
main objective of this study was to assess the influence of TORCH
infections in pregnancy related complications. The role of other
parameters like pregnancy induced hypertension (PIH) and amniotic
fluid index (AFT), etc. were also examined.
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Materials and Methods

Pregnancy cases, attended at the Institute of Maternity and Child
Health (IMCH), Calicut Medical College, Kerala from January 2001
to December 2003 were analysed. They included abortion cases
(n=T1) of various categories, full term pregnant women having
babies with IUGR (n=63), congenital anomalies (n=66), and IUD
(n=24). The control group included first trimester (n=30) and full
term (n=83) normal pregnant women. The patient’s history and
other details like age, socioeconomic status, gravida, previous
abortions, PTH, AF], diabetes, infections with HIV, Hepatitis, etc.
were collected.

Serum samples were collected at about 8-12 gestational weeks and
stored in small screw capped vials at ~20 °C until analysis. The
maternal and chord blood samples were analyzed for the presence
of IgM immunoglobulins against TORCH infections using ELISA
kits from Equipar diagnostics. The immune status of the control
population was studied using IgG ELISA method. The results were
read at 450 nm in the ELISA reader (Sunrise model, Tecan, Austria).
Tests to detect HIV and HbsAg infections were done in the medical
college laboratory and the results were recorded. Various medical
and clinical parameters including PIH. AFL. diabetes, and hepatitis
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Fig. 1. TORCH IgM status of mothers

were also considered. Statistical analysis was done using the SPSS
software and chi-square test was used to assess statistical
significance.

Results

In this study, 10.2% of the mothers were teenagers. Also 14.3% of
the miscarriage cases and 15.09% of IUGR cases were teenagers.
The immunity of the general population was assessed using IgG
F‘LISA and a susceptibility level of 32.3%, 9.6%, 3.2% and 61.3%
was found against Toxoplasma gondii, Rubella, Cytomegalovirus
and Herpes simplex virus respectively. The IgM ELISA results of
the mothers and infants against TORCH infections are shown in
Figures 1 and 2. PIH was noticed in 9.5% of congenital anomalies,
14.3% of TUD cases and 17.2 % (p <0.006) of the ITUGR cases, other
categories being free of it. Socioeconomic status was low in more
than 85% of the third trimester complications while 90% miscarriage
cases were from middle class. About 20% of the first trimester and
44.73% of the 3" trimester controls were primigravida, whereas
61.9%, 30%, 52.58% and 42.6% were primigravida in congenital
anomalies, JUD, IUGR and miscarriage cases respectively. During
the study, we have also noticed that TUGR is significantly related to
AFTI; 35.3 % of the test group had Oligohydramnios while only 7.4
% of the control group had it (p<0.031).

Discussion

A comparatively higher rate of teenage pregnancy was observed in
our study group. When the previously observed Indian rate was
only 6.3% (Harlap et al., 1981), it was about 10.2% in this study.
About 14.3% of the miscarriage cases and 15.09% TUGR cases of
this study were teenagers. Though the parameters like gravida.
parity, and prevalence of infections like HIV and hepatitis, etc.
were considered, the incidence was not significant to correlate these
factors with complications.
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As per this study, 67.7% of the general population of Malabar
area has 1gG to Toxoplasma gondii, 90.4% 10 Rubella, 96.8% to
CMV and 38.7% to HSV infections. Compared to similar studies
in other places, the immune status of this population is higher
except in case of HSV (Ghazi et al., 2002; Ustacelebi et al., 1986,
Rodier et al., 1995). This study reveals the high resistance of our
populations towards Rubella and CMV infections. That is, majority
of people in this area are pre-exposed and have acquired resistance
to the viruses leaving a small percent susceptible to the infection.
In abortion cases IgM seroprositivity against TORCH agents were
as Toxoplasma gondii -50.7%, Rubella -11.3%, CMV -28.2% and
HSV -59.2%. Compared to controls the infection with Toxoplasma
(p<0.03)and HSV (p<0.022) were statistically significant. The
various miscarriage categories like complete, threatened, missed,
spontaneous and incomplete abortions were studied separately and
it was found that Toxoplasma and HSV infections have almost the
same rate of influence on missed, spontaneous and threatened
abortions. It was also noticed that cross infection with one or
more of the TORCH agents is present in a statistically significant
(p<0.03) level.

The IgM assay in mothers of IUD cases showed a significant
(p<0.008) correlation between Toxoplasma infection and IUD.
When 33.3% of these mothers were infected, only 10% of the
third trimester control mothers were affected. Infections with
Rubella, CMV and HSV in these mothers were as 14.3%, 9.5%
and 14.3 % respectively. These infections are not statistically
significant. The role of TORCH infections in third trimester
pregnancy is discussed by Barbara et al. (2002). It seems that
PIH has some role in the intra uterine death since 14.3% of the
TUD category suffered from PIH whereas only 2.9% of the
control group had it.

The TORCH IgM in mothers of babies with congenital anomalies
were not so significant. But the infants had a significant (p<0.043)
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level of transplacental infection by Toxoplasma gondii (13%).
The prevalence of other infections were as Rubella -5.6%, CMV
-18.5% and HSV -1.9%. In controls, except to CMV (5.6%) no
transplacental infection was observed. The incidence of the
Toxoplasma infection in [3% of infants is to be considered as
significant because it has been reported that 90% of the infected
infants are asymptomatic at birth and may not demonstrate
symptoms, such as mental retardation, blindness, learning
disabilities and epilepsy until later in life (Lopez er al., 2000).
About 18.5% of CMV infection is also relevant in the light of
the findings of Roizen (1999) that 60% of the infected infants
will have subclinical infections in neonatal period and 71 % will
manifest infections within five years. Hearing loss is the most
common of the permanent sequelae, affecting 68% - 93% of
children, according to him.

No statistically significant serum levels of IgM against TORCH
infections were observed in [IUGR mothers in this study, though
Khan and Kazzi (2000) have reported a 41% prevalence of
TORCH infections in their [UGR cases. But none of the infants
had positive IgM titers for TORCH infections in their study.
The overall seropositivity of the IGUR cases was found to be
lesser than the control group. Only 34.1% of mothers of the test
group had seropositivity against one or other of the TORCH
agerts while 40% of the control group had it. Rubella and CMV
had shown to have more influence in causing [IUGR with an
infection prevalence of 19% and 21.4% respectively compared
to control groups where it is in the order of 8.3% and 10%. The
IUGR neonates had transplacental infections with Rubella (3.6%)
and CMV (5.6%) though not to a significant level. Even though
maternal infections have little influence, the intrauterine
infections may be one of the factors affecting [IUGR. The
influence of neonatal infections in causing IUGR is pointed out
by Chaturvedi and Desai (1989).

Some previous workers (Prada and Tsang,1998) had already
reported PIH as one of the factors influencing [UGR. A
prevalence of 19% PIH was reported by Khan and Kazzi (2000).
A statistically significant (p<0.058) high prevalence (22.2%) of
pregnancy induced hypertension is observed in patients of middle
class socio economic status compared to the patients with low
socioeconomic status (7.9 %). Bhatia et al. (1984) have pointed
out the influence of low socioeconomic status and consequent
undernourishment as a factor leading to low birth weight babies.
In this study 85% of the [UGR cases were from this category.
About 35.3 % of the IUGR cases had Oligohydramnios, while
only 7.4 % of the control group had it (p<0.031). This suggests
a role of Oligohydramnios in causing [IUGR. < »
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Conclusion

As per this study, the general population of Malabar area has an
IgG level of 67.7% to Toxoplasma gondii, 90.4% to Rubella,
96.8% to CMV and 38.7% to HSV infections. The findings
support the high susceptibility of the general population to
Toxoplasma and HSV compared to Rubella and CMV and their
significant role in causing first trimester miscarriage. No
considerably significant correlation could be established between
TUGR and TORCH infections. But IUGR was observed as more
prevalent in teenage pregnancies. PIH, socioeconomic status and
Oligohydramnios were significantly influencing [IUGR. IUD and
congenital anomalies were significantly related to transplacental
infections.
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