CHAPTER-I

1. INTRODUCTION

TORCH, as an acronym, stands for Toxoplasma gondii, Rubella virus, Cytomegalovirus
(CMV) and Herpes Simplex Virus (HSV). This acronym has become one of the most
recognized in the field of neonata/perinatal medicine (Johnson, 2006). TORCH
infections also pose athreat to immunosupressed patients including HIV/AIDS patients,

cancer patients undergoing chemotherapy, transplant recipients etc.

The usual way in which the fetus is infected is by transplacental spread after maternal
infection in which the organism circulates in the mother's blood (Klein and Remington,
2001). Because of their relatively low virulence, the organisms involved seldom lead to
fetal death beyond the earliest stages of embryogenesis. The fetus is especialy
susceptible to infection during the first trimester which is the period when most
complex events in embryogenesis take place and also the immature fetus lacks the
immunol ogic mechanisms necessary to completely eliminate an infecting organism and
during the perinatal period (Klein and Remington, 2001; Mims et al, 2001).

Clinical evidence of infection may be seen at birth, soon afterward, or not until years
later. The infection can also lead to the late onset of the disease in what appears to be a
"norma” newborn e.g., the development of vision-threatening chorioretinitis in an
adolescent with congenital toxoplasmosis. Progressive tissue destruction is seen in
infections caused by Rubella, HSV, CMV and Toxoplasma as the infective agents
continue to survive and replicate in the tissues for months or years after initial infection.
The sequelae of these diseases can also progress over time, e.g., hearing loss that is
secondary to rubella infection can progress or develop even after years of normal

hearing (Boyer and Boyer, 2004).

Caused by the protozoan, Toxoplasma gondii, toxoplasmosis is most frequently

acquired orally by eating raw meat or exposure to infected cat feces (Boyer, 2000).



Infections with Toxoplasma gondii in humans are usually asymptomatic or in the form
of mild febrile illness. Primary infection in pregnant women may result in congenital
toxoplasmosis while infection in immunocompromised subjects like AIDS patients may
cause potentially fatal Toxoplasma encephalitis (Mohan et al, 2002). Acute infection
acquired after birth may be asymptomatic but frequently results in the chronic
persistence of cysts within the host tissues (Kasper, 2003). Congenitally infected infants
develop chorioretinitis that can lead to blindness, obstructive hydrocephalus, and
intracrania calcifications that are associated with mental retardation, seizure activity,

and motor and developmental delays (Boyer and Boyer, 2004).

Rubella or German measles is an infectious disease caused by the rubella virus which is
usually transmitted by droplets from the nose or throat that others breathe in. It can also
pass through a pregnant woman's bloodstream to infect her unborn child (Hirsch, 2006).
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 after 11 to 12 weeks are more likely to
have only deafness and/or retinopathy (Best and O'Shea, 1989).

Cytomegalovirus (CMV) is the most frequent cause of congenita infection in humans
(Enders, 1998). About 10 to 20% of infected infants may suffer sensorineural hearing
loss, ocular damage, or impairment of cognitive and motor function (Fowler et al,
1993). 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 endogenous reactivation among
immunosuppressed individuals, including transplant recipients (Boyer and Boyer,
2004). In addition to intrauterine growth restriction, over 70% of symptomatic infants
have evidence of CNS involvement: microcephaly, lethargy, hypotonia, optic atrophy,
decreased hearing, and intracrania calcifications. Such infants have a mortality rate of
12% by six months of age (Hicks et al, 1993).



HSV is ubiquitous virus, infecting the majority of the world’s population early in life
(Ogilvie, 1997). A fascinating attribute of HSV is its ability to enter a quiescent state
and establish a lifelong latent infection in sensory neurons that innervate the site of
primary productive infection. Latent infection forms a reservoir of virus for recurrent
infection, disease and transmission to other individuals. HSV type 1 (HSV-1) is usually
associated with primary infections of the orofacial area and latent infection of the
trigeminal ganglion, while HSV-2 is usually associated with genital infections and latent
infection in sacral ganglia. Although both primary and recurrent infections are usualy
self-limited, HSV can cause serious diseases such as neonatal disseminated herpes, viral
encephalitis and blinding keratitis (Whitley, 2001). Also, genital herpes infection has
been associated with an increased risk for HIV infection (Stamm et al, 1988; Wald and
Link, 2001).

Most of the TORCH infections cause mild maternal morbidity, but have serious feta
consequences, and treatment of maternal infection frequently has no impact on fetal
outcome. Therefore, recognition of maternal disease and fetal monitoring once disease

is recognized are important (Stegmann and Carey, 2002).

Routine screening of pregnant women at the first prenatal visit for TORCH antibody
titers (IgG and IgM) should be done because 1gG frequently persists once patients have
been exposed to the pathogen and IgM is produced during acute infection (Johnson,
2006). The increased use of polymerase chain reaction (PCR) amplification of a sample
of amniotic fluid and ultrasound during pregnancy are more recent advancements that
support earlier case finding which is important because the mother can be treated to
prevent fetal infection (Boyer and Boyer, 2004).

Nepal, being a developing country, has people who are less health conscious. Most of
the people in our country do not have access to safe drinking water, hygienic food and
proper sanitation practices. Moreover, most of the people are not financially capable to
have a routine health check-up. In such context, diseases such as TORCH infections are

not given much importance and this inattention may ultimately lead to serious



complications in pregnant women, infants, children and immunosupressed patients.
Therefore, early detection and treatment of TORCH infections and preventive measures
have to be carried out in order to reduce the incidence of later occurring life threatening
consequences.

As very few studies have been carried out in the past to find out the burden of TORCH
infections in our country, the results obtained from the present research may help to
bring awareness about TORCH infections and their preventive measures in the general
population.

The present study was conducted among various types of patients visiting National
Public Health Laboratory (NPHL) suspected of TORCH infections. The main objective
of this study was to determine the seroprevalence of TORCH infections among the
suspected patients of different age groups and gender; and to correlate this data with
different disease conditions. In this study, IgM antibodies present in the serum of
suspected patients to be tested were detected by Enzyme Linked Immunosorbent Assay

(ELI1SA) which reveals recent infection.



CHAPTER-II

2. OBJECTIVES

2.1 GENERAL OBJECTIVE

To study the seroprevalence of TORCH infections among the patients visiting
National Public Health Laboratory.

2.2 SPECIFIC OBJECTIVES

To study the seroprevalence of TORCH infections among different types of patients
of different age group and gender visiting NPHL.

To study the correlation of Toxoplasma infection with different disease conditions
of patients.

To find out the correlation of Toxoplasma infection with meat eating habit and cat
rearing practices.

To study the correlation of Rubella virus infection with different disease conditions
of patients.

To study the correlation of Cytomegalovirus infection with different disease
conditions of patients.

To study the correlation of Herpes simplex virus infection with different disease

conditions of patients.
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CHAPTER-III

3. LITERATURE REVIEW

3.1INTRODUCTION

3.1.1 Toxoplasma

Toxoplasma gondii is an obligate intracellular parasite, which causes toxoplasmosis in
humans. The parasite probably is the only protozoan, whose all the stages (tachyzoite,
tissue cyst and oocyst) are infectious for human. It is found inside the
reticuloendothelia cells and other nucleated cells (muscle and intestinal epithelium) of
the host (Parija, 2004). It is a species of parasitic protozoa whose definitive host is cat
but can also be carried by the vast mgority of other warm-blooded animals including
human. It belongs to the Apicomplexa and is the only known member of the genus
Toxoplasma. It causes the disease toxoplasmosis which is usualy minor and self-
limiting but can have serious or even fatal effects, particularly in cats, or for a foetus
when first contracted during pregnancy. Infants born to mothers who became infected
with Toxoplasma for the first time during or just before pregnancy and persons with
severely weakened immune systems, such as those with AIDS, those taking certain
types of chemotherapy, and persons who have recently received an organ transplant are
under risk. In these people, illness may result from an acute Toxoplasma infection or
reactivation of an infection that occurred earlier in life (The Analyst, 2006; Wikipedia,
2006).

Tachyzoites, tissue cysts and oocysts are the important morphological stages of the
parasite. Tachyzoites are the actively proliferating trophozoites, which are found in any
organ but most commonly in the brain, skeletal muscle, and heart muscle during the
acute stage of infection. Intracellular infection can occur in al mammalian cells except
anuclear erythrocytes. Once inside a cell, they multiply within a vacuole by a process

known as endodyogeny. Intracellular multiplication continues until host cells lyse or a
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tissue cyst is formed. In an immunocompetent host, tachyzoites are eliminated and
tissue cysts form. Tissue cysts are the extremely resistant resting forms of the parasite
most commonly found in the brain and in skeletal and cardiac muscle during chronic
stage of the infection. These cysts contain slowly growing trophozoites known as
bradyzoites. Each cyst contains hundreds of bradyzoites. Oocysts are shed only by the
members of the cat family (Parija, 2004; Sciammarella, 2002).

Life cycle: The Life cycle of Toxoplasma gondii has two phases. The sexual part of the
lifecycle takes place only in members of the Felidae family (domestic and wild cats),
the definitive host of Toxoplasma gondii. The asexual life cycle can take place in any
warm-blooded animal, like other mammals (including felines) and birds (Wikipedia,
2006).

Asexual cyclee Human and other intermediate hosts acquire infection by ingestion of
water and food contaminated with infectious sporulating oocysts or tissue cysts present
in the raw or undercooked meat (mutton, pork, etc.) from another intermediate host, or
transplacentally (Parija, 2004).

Sporozoites from the oocysts and bradyzoites from the tissue cysts invade the intestinal
mucosa and in epithelial cells multiply as tachyzoites. In the cells, tachyzoites continue
to multiply and may spread locally to mesenteric lymph nodes by invading new host
cells. They aso spread to distant extra-intestinal organs (e.g. brain, eye, liver, spleen,
heart, skeletal muscle and placenta of pregnant mother) by invading lymphatics and
blood. With the development of immunity, many of the tachyzoites are destroyed in
visceral organs and acute infection is resolved. Some tachyzoites may still persist and
continue to grow and develop into large tissue cysts in the brain, heart muscles and aso
in the skeletal muscles. These tissue cysts, which contain hundreds of bradyzoites,
remain viable for years, thus retaining the potential for their re-activation. The
immunosupression of the host causes reactivation of the cyst and renewed infection in
the host. Theinfection in human is dead end (Parija, 2004).

49



Dafinitive
hast
{Cat} Uisporulatsd
QQCYEtE

Paszed n foces

Infoctive #4
maat 15
(Faa or i
Tazhyzoies undercooked) i)

Irensmitted
thr ough
placeria

Oooysts
i fead,
water,
ar gajf

gestod by
intemedizte
frest

Intermediale hosis Spoiulated aocysts

Infected tetus _..-4"""""

Figure l: Lifecycle of Toxoplasma gondii (Dubey, 1986).

Sexual cycle: Cats acquire infection by their predatory habit of feeding on infected
mice, which harbour the tissue cysts or by being fed raw meat of domesticated animals
containing these cysts (Parija, 2004). Cats acquire Toxoplasma by ingesting any of three
infectious stages of the organism. Fewer than 50 percent of cats shed oocysts after
ingesting tachyzoites or oocysts, whereas nearly al cats shed oocysts after ingesting
tissue cysts.

The bradyzoites released in the small intestine penetrate the mucosal epithelial cells of
the small intestine in which, they undergo several cycles of asexual generation before

the sexual cycle begins. The sexual cycle ends with the production of zygote which is
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surrounded by a thin but remarkably resistant and rigid wall to form an oocyst. The

oocysts are then released into the lumen of intestine by rupture of the host cells.

Millions of these oocysts, which are non-infectious and non-sporulated, are excreted in
faeces of cats daily, for a period of 1-3 weeks. In the environment, the sporogony
occurs in oocysts for up to 21 days. During sporogony two sporocysts, each containing
two sporozoitesis formed in each oocyst in the next 3-4 days at room temperature. With
sporulation, these oocysts become infective and remain infectious for more than one
year in warm, humid environments. Man acquires infection by ingesting these

sporulating oocysts and the cycle is repeated (Parija, 2004).

Pathogenesis: Bradyzoites released from the tissue cysts are resistant to the effect of
pepsin and they penetrate the intestinal epithelial cells and multiply in the intestine.
Within enterocytes, the parasites undergo morphological transformation, giving rise to
invasive tachyzoites. These tachyzoites induce a parasite-specific secretory IgA
response. Tachyzoites infect any nucleated cell, where they multiply and lead to cell
destruction and production of necrotic foci surrounded by inflammation. The clinical
picture is determined by the extent of injury especially to vital and vulnerable organs
such as the eye, heart, and adrenals. Toxoplasma gondii does not produce a toxin;
necrosis is caused by intracellular multiplication of tachyzoites (Kasper, 2003;
Subauste, 2006). By about the third week after infection, Toxoplasma gondii
tachyzoites begin to disappear from visceral tissues and may localize as tissue cystsin
neural and muscular tissues. Toxoplasma tachyzoites may persist longer in the spinal
cord and brain because immune responses are less effective in these organs. In
immunosuppressed patients, rupture of a tissue cyst may result in renewed
multiplication of bradyzoites into tachyzoites, and the host may die from toxoplasmosis
(Dubey, 1988).

Immune responses. Development of both the antibody and cell-mediated immunities
(CMI) significantly ater the course of Toxoplasma infection and its clinical

manifestations and resolve the acute infection in the immunocompetent hosts.
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Toxoplasma specific IgM antibodies are first to appear, hence their detection is
suggestive of acute infection. The IgG antibodies appear late but are present in the
circulation for a longer period as in chronic infection. The CMI, through activated
macrophages and monocytes, is suggested to play an important role in conferring
resistance to re-infection as well as in the development of initial resistance in

toxoplasmosis, possibly in co-operation with humoral antibodies (Parija, 2004).

Clinical manifestations. Toxoplasmosis in human may occur as congenital, acquired,
or ocular infections in the immunocompetent hosts or in the immunocompromised hosts
(Parija, 2004).

Congenital Toxoplasmosis: It occurs when a non-immune susceptible woman becomes
infected during pregnancy, leading to transplacental transmission of T. gondii to the
fetus (Parija, 2004). The proportion of fetuses that become infected increases but the
clinical severity of the infection declines as gestation proceeds (Kasper, 2003). Nearly
17% of babies of mothers infected during first trimester develop congenitd
toxoplasmosis and this may lead to still birth or abortion. Nearly 65% of babies suffer
from congenital toxoplasmosis by infection during last trimester of pregnancy but

symptoms are mild and babies may be asymptomatic at the time of birth (Parija, 2004).

Up to 90% of children born with congenital toxoplasmosis have no symptoms early in
infancy, but a large percentage will show signs of infection months to years later. Some
are born prematurely or are unusually small at birth. Other signs and symptoms may
include: fever, swollen lymph nodes, jaundice, an unusually large or small head, rash
bruises or bleeding under the skin, anemia, enlarged liver or spleen. Some babies with
congenital toxoplasmosis have brain and nervous system abnormalities that cause:
seizures, limp muscle tone, feeding difficulties, hearing loss, mental retardation
(Homeler, 2005). Prenatally acquired T gondii often infects the brain and retina and can
cause a wide spectrum of clinical disease. Mild disease may consist of dlightly

diminished vision, whereas severely diseased children may exhibit a classic tetrad of
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signs: retinochoroiditis, hydrocephalus, convulsions, and intracerebral calcifications.

Ocular disease is the most common sequela (Dubey, 1988).

Immunosuppression resulting from human immunodeficiency virus (HIV) infection or
therapies for malignancies, organ transplantation, and lymphoproliferative disorders can
result in the reactivation of latent T. gondii infection. Women with reactivated T. gondii
infection can transmit the organism transplacentally (Remington et al, 2001). Maternal -
fetal transmission of T. gondii can also occur in HIV-infected pregnant women who are
chronically infected with T. gondii, athough the risk of transmission is low (no more
than 4%) (European Collaborative Study and Research Network on Congenita
Toxoplasmosis, 1996; Minkoff et al, 1997). The risk of transmission may be higher in
severely immunocompromised HIV -infected women with CD4 T-cell counts of <100/ul
who are not receiving prophylaxis (Minkoff et al, 1997).

Acquired toxoplasmosis: It may be of the following 3 types:

Toxoplasmosis in immunocompetent host: Acute toxoplasmosis is asymptomatic in
80%-90% of hedthy hosts and is symptomatic in only 10%-20% of cases.
Lymphadenopathy is the classical clinical sign. The deep cervical lymph nodes are most
commonly affected. Less frequently, supraclavicular, sub occipital, axillary and
inguina lymph nodes are also involved. This is associated with sore throat, fever,
malaise, night sweats and myalgias. The condition is aso associated with a
maculopapular skin rash that does not affect the palms and soles. Ocular manifestations
such as retinochoroiditis are present in 10% of cases. In some cases, retroperitoneal and
mesenteric lymphadenopathy with abdominal pain may be present (Parija, 2004). Rare
complications in the norma immune host include pneumonia, myocarditis,
encephalopathy, pericarditis, and polymyositis. Symptoms associated with acute
infection usually resolve within several weeks, although the lymphadenopathy may
persist for some months (Kasper, 2003).

Toxoplasmosis in the non-AIDS immunocompromised host: This condition is

observed in immunosupressed patients receiving immunosuppressive therapy for
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malignancies and persons receiving bone marrow and solid organ transplantations. The
condition may be a newly acquired disease or reactivation of cysts in a chronic
infection. Central nervous system is mainly affected in 50% of patients. The condition
manifests as encephalitis, meningoencephalitis, myocarditis and pneumonitis.
Hemiparesis, seizures, mental status changes and visua changes are the common

clinical symptoms (Parija, 2004).

Toxoplasmosisin HIV/AIDS patients: Toxoplasmosis associated with HIV infection
is typically caused by reactivation of a chronic infection and manifests primarily as
toxoplasmic encephalitis. This disease is an important cause of focal brain lesions in
HIV-infected patients (Luft and Remington, 1992). Characteristically, toxoplasmic
encephalitis has a subacute onset with focal neurologic abnormalities frequently
accompanied by headache, altered mental status, and fever (Levy and Bredesen, 1988;
Navia et al, 1986; Renold et al, 1992). The most common focal neurologic signs are
motor weakness and speech disturbances. Patients can also present with seizures,
craniad nerve abnormalities, visual field defects, sensory disturbances, cerebellar
dysfunction, meningismus, movement disorders, and neuropsychiatric manifestations
(Gray et al, 1989). Diffuse toxoplasmic encephalitis should be considered in patients
with anti-T. gondii immunoglobulin G (1gG) antibodies and CD4 T-cell counts of
<100/pl who present with unexplained neurologic disease (Subauste, 2006).

HIV-infected patients may develop extracerebral toxoplasmosis with or without
concomitant encephalitis. Ocular and pulmonary diseases are the most common
presentations. Patients with chorioretinitis present with blurred vision, scotoma, pain, or
photophobia (Rabaud et al, 1994). Ophthalmologic examination reveals multifocal,
bilateral lesions that typically are more confluent, thick, and opaque than those caused
by cytomegalovirus (CMV) (Mansour, 1997). Pulmonary toxoplasmosis is the
condition that occurs mostly in AIDS patients with CD4 counts less than 50 cells/cubic
mm. The condition manifests as pneumonitis with prolonged febrile illness, cough and
dyspnoea. Along with toxoplasmic pneumonitis, extrapulmonary manifestations may be

present in about 50% of cases (Parija, 2004). A highly lethal syndrome of disseminated



toxoplasmosis that consists of fever and sepsis like syndrome with hypotension,
disseminated intravascular coagulation, elevated lactic dehydrogenase, and pulmonary
infiltrates has been described in HIV-infected patients (Oksenhendler et al, 1990;
Rabaud et al, 1994).

Ocular toxoplasmosis. Focal necrotizing retinochoroiditis is the hall mark of ocular
toxoplasmosis. This accounts for nearly 35% of cases of chorioretinitis in children and
adults. The maority of cases occur as a consequence of congenital infection. The
retinochoroiditis usually is unilateral in acquired toxoplasmosis while it is bilateral in
congenital toxoplasmosis. Blurred vision, photophobia, pain, and scotoma are the
symptoms (Parija, 2004). In most cases, the infection causes inflammation of a small
patch of retina, which spontaneously resolves, usualy without being recognized. A
localized pigmented scar involving the retina and the underlying tissue (the choroid)
develops, which contains the Toxoplasma organism in an inactive, encysted form. In
most cases, these chorioretina scars are visualy inert, and cause no significant visual
abnormality. Rarely, the scarring process may involve the central portion of the retina
(the macula), causing significant visual impairment. Occasionaly, the encysted

Toxoplasma organisms may cause a reactivation of the infection (Kasper, 2003).
3.1.2 Rubdlla

Rubella, commonly known as German measles or 3-day measles, is an infection that
primarily affects the skin and lymph nodes. It is caused by the rubella virus which is an
enveloped RNA virus that belongs to the family Togaviridae. Rubella virus shares the
structural properties and mode of replication with other toga viruses. Unlike other
togaviruses, rubella virus has no known invertebrate host and therefore it is not
transmitted by arthropod (Banatvala and Best, 1998; Chakrobarty, 2003; Hirsch, 2006).
The virion has a mean diameter of 58 nm with a 30 nm core. The core is surrounded by
alipoprotein envelope with surface spikes 5-8 nm in length. The virion is pleomorphic,
owing to the delicate non-rigid nature of the envel ope (Banatvala and Best, 1998).
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Pathogenesis: Rubella infection occurs through the mucosa of the upper respiratory
tract. Initial vira replication probably occurs in the respiratory tract, followed by the
multiplications in the cervical lymph nodes. Viraemia develops after 7-9 days that
spreads the virus throughout the body and lasts until the appearance of antibody on
about day 13-15. Incubation period ranges from 12-23 days. The development of
antibody coincides with the appearance of the rash, suggesting an immunological basis
for the rash. After the rash appears, the virus remans detectable only in the
nasopharynx, where it may persist for several weeks. During viraemic phase, Rubella
virusis able to cross the placental barrier and can replicate in differentiating cells of the
embryo which may result in teratogenic effects. The fetal cells are not destroyed by the
virus and only their rate of growth is reduced resulting in fewer numbers of cells in
affected organs (Brooks et al, 2004; Chakrobarty, 2003).

After infection in early pregnancy, rubella induces a generalized and persistent virus
infection in the fetus which may result in multisystem disease. Tondury and Smith
(1966) suggested that rubella virus enters the fetus via the chorion, in which it induces
necrotic changes in the epithelia cells as well as in the endothelia lining of the blood
vessels; the damaged endothelial cells are desquamated into the lumen of the vessel and
then transported as virus-infected ‘emboli’ into the fetal circulation to settle in and
infect various fetal organs. If retardation of cell division occurs during the critical phase
of organogenesis, it is likely to result in congenital malformations (Banatvala and Best,
1998).

Immune responses. Rubella-specific 1gG, IgM and IgA responses develop rapidly
after the onset of rash. Rubella-specific 1gG persists for life, but may decline to low
levels in old age. Rubella-specific IgM usually appears within 4 days of onset of rash
and persists for 4-12 weeks. Specific IgM may sometimes persist for up to one year
after both naturally acquired infection and rubella immunization. Serum and
nasopharyngeal 1gA responses are detectable for at least 5 years after infection. MHC
class I-restricted CD8+ cytotoxic T lymphocytes have aso been demonstrated in
rubella-immune individuals (Banatvala and Best, 1998).
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Clinical manifestations:

Postnatally acquired infection: In young children the onset of illnessis usually abrupt.
Such constitutional symptoms as fever and malaise may be present for a day or two
before onset of the rash but they usually subside rapidly after its appearance. Older
children and adults may experience more pronounced constitutional symptoms 3-4 days
before the rash appears, and during this prodromal phase an exanthem consisting of
erythematous pinpoint lesions on the soft palate may be present. The exanthema is
usually discrete, in the form of pinpoint maculopapular lesions. It appears first on the
face and spreads rapidly to the rest of the body; lesions on the body may coalesce. The
rash usually persists for about 3 days, occasionally longer, but may be fleeting. Patients
may complain of tender lymph nodes when or just before the rash appears.

Rubella is rarely associated with severe complications. Encephalitis may occur in
approximately 1 in 10,000 cases, but in general the prognosis is good. Very
occasionally, rubellais associated with thrombocytopenia, which may result in purpuric
rash, epistaxis, haematuria and gastrointestinal bleeding. Symptoms generally develop
as the rash subsides and vary in severity from mild stiffness of the small joints of the
hands to a frank arthritis with severe pain, joint swelling and limitation of movement.
The duration of these symptoms is usually about 3 days but occasionally they may
persist for up to amonth (Banatvala and Best, 1998).

Congenitally acquired infection: The pathogenesis of transient lesions is not
understood, but they are usually present only during the first few weeks of life, do not
recur and are not associated with the development of permanent sequelae. Intrauterine
growth retardation resulting in low birth weight but at a norma gestationa age is
among the commonest of the transient features. A petechia or purpuric rash is aso
common, particularly among infants whose mothers had had maternal rubella in early
pregnancy. These infants may have other anomalies such as congenital heart and eye
defects, although they may not always be apparent at birth (Banatvala and Best, 1998).
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Whether maternal rubella induces fetal damage that causes intrauterine death or the
birth of a malformed infant depends on the gestational age at which materna rubella
occurs, athough other factors may also be involved. Materna rubella may result in
spontaneous abortion in up to 20% of cases when maternal infection is acquired during
the first 8 weeks of pregnancy. It is now known that 75-100% of infants born to
mothers infected in the first trimester will be congenitally infected and most of those
infected will have associated defects. When maternal rubellais acquired during the first
8 weeks of pregnancy- the critical phase of organogenesis- cardiac and eye defects are
likely to occur. However, because organogenesis is complete by 12 weeks and in more
mature fetuses responses may limit or terminate infection, such infants rarely have
severe or multiple anomalies. Deafness is usually the sole clinica manifestation of fetal
infection occurring between 13 and 16 weeks (Banatvala and Best, 1998).

3.1.3 Cytomegalovirus

Cytomegalovirus (CMV), which was initially isolated from patients with congenital
cytomegalic inclusion disease, is how recognized as an important pathogen in all age
groups. In addition to inducing severe birth defects, CMV causes a wide spectrum of
disorders in older children and adults, ranging from an asymptomatic, subclinical
infection to a mononucleosis syndrome in healthy individuals to disseminated disease in
immunocompromised patients. The virus is associated with the production of
characteristic enlarged cells- hence the name cytomegalovirus (Hirsch, 2003). It is a
major cause of multiorgan disease in immunocompromised patients, the severity of
disease being related to the degree of immunosupression (Britt, 1998).

CMV is a member of the -herpesvirus group and has doublestranded DNA, a protein
capsid, and a lipoprotein envelope. Like other herpesviruses, CMV demonstrates
icosahedral symmetry, replicates in the cell nucleus, and can cause either a lytic and
productive or a latent infection (Hirsch, 2003). CMV has the largest genetic content of
the human herpes viruses. One, a cell surface glycoprotein, acts as an Fc receptor that

can nonspecifically bind the Fc portion of the immunoglobulins. This may help infected
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cells evade immune eimination by providing a protective coating of irrelevant host

immunoglobulins (Brooks et al, 2004).

Pathogenesis: Primary infection with CMV may be acquired at any time possibly from
conception onwards (Ogilvie, 1997). Congenital CMV infection can result from either
primary or reactivation infection of the mother. However, clinical disease in the fetus or
newborn is amost exclusively related to primary materna infection (Hirsch, 2003).
Cytomegalovirus preferentialy invades the salivary glands and, in infants, the germinal
matrix, but can infect other organ cells with development of characteristic cytoplasmic
or nuclear inclusion bodies. Timing of the maternal infection and fetal development
with hematogenous transplacental transmission is felt to play a critical role in the
pathogenesis (Stagno et al, 1986), as disruption from the inclusion viral material may
cause cell damage versus cell death and subsequent sequelae (Chriss-Price et al, 1986).

Primary infection in late childhood or adulthood is often associated with a vigorous T
lymphocyte response that may contribute to the development of a mononucleosis
syndrome. The hallmark of such infection is the appearance of atypical lymphocytesin
the peripheral blood; these cells are predominantly activated CD8+ T lymphocytes.
Polyclonal activation of B cells by the virus contributes to the development of
rheumatoid factors and other autoantibodies during CMV mononucleosis. Once
acquired by symptomatic or asymptomatic primary infection, CMV persists indefinitely
in tissues of the host. Transmission following blood transfusion or organ transplantation
is due to silent infections in these tissues. Chronic antigenic stimulation in the presence
of immunosupression (for example, following tissue transplantation) appears to be an
ideal setting for CMV activation and CMV -induced disease (Hirsch, 2003).

Immune responses. The host response to primary CMV includes IgM, 1gG and T cell
responses. CMV early genes transactivate other viral and cellular genes and this may be
an important interaction with HIV, leading to the production of HIV from latently
infected cells. Because CMV infects mononuclear cells, there is a degree of

immunosupression associated with the acute infection. Cell-mediated responses are
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crucial to control of CMV, as shown by the serious consequences of disseminated

infections in those deficient in effector cell functions (Ogilvie, 1997).
Clinical manifestations:

Congenital CMYV infection: Congenital CMV is usualy only a risk when the mother
develops a CMV infection for the first time during pregnancy. This is asymptomatic in
95% of infected babies, but around 15% of these will go on to show sensorineural
deafness or intellectual impairment later. Some babies with congenital CMV may be
born with obvious problems such as: prematurity, low birth weight, lung problems,
growth retardation, hepatosplenomegaly, jaundice and thrombocytopenia. The 5%
symptomatic infants have ‘cytomegalic inclusion body disease’. Central nervous system
involvement is the significant problem; microcephaly, encephalitis and retinitis may be
noted at birth (Ogilvie, 1997; Southern Cross Healthcare, 2004).

Perinatal CMV infection: The newborn may acquire CMV at the time of delivery by
passage through an infected birth canal or by postnatal contact with maternal milk or
other secretions. Approximately 40 to 60% of infants who are breast-fed for longer than
1 month by seropositive mothers become infected. The great majorities of infants
infected at or after delivery remain asymptomatic. Poor weight gain, adenopathy, rash,
hepatitis, anemia, and atypical lymphocytosis may also be found, and CMV excretion
often persists for months or years (Hirsch, 2003).

CMV mononucleosis. The most common clinical manifestation of CMV infection in
normal hosts beyond the neonatal period is a heterophil antibody-negative
mononucleosis syndrome. Although the syndrome occurs at al ages, it most often
involves sexually active young adults. Prolonged high fevers, sometimes accompanied
by chills, profound fatigue, and malaise, myalgias, headache, and splenomegay are
frequent. Less commonly observed are interstitial or segmental pneumonia,
myocarditis, pleuritis, arthritis, and encephalitis. The excretion of CMV in urine, genital
secretions, and/or saliva often continues for months or years (Hirsch, 2003).

60



CMYV infecton in the immunocompromised patients. In recipients of kidney, heart,
lung and liver transplants, CMV induces a variety of syndromes, including fever and
leucopenia, hepatitis, pneumonitis, esophagitis, gastritis, colitis and retinitis. The period
of maximal risk is between 1 and 4 months after transplantation, although retinitis may
be a later complication. The transplanted organ is particularly vulnerable as a target for
CMV infection. CMV is recognized as an important pathogen in patients with advanced
HIV infection, in whom it often causes retinitis or disseminated disease, particularly
when peripheral-blood CD4+cell counts fall below 50 to 100/pl. Syndromes produced
by CMV in the immunocompromised host often begin with prolonged fever, malaise,
anorexia, fatigue, night sweats and arthralgias or myagias. Liver function
abnormalities, leucopenia, thrombocytopenia, and atypical lymphocytosis may be
observed during these episodes. The development of tachypnea, hypoxia, and
unproductive cough signals respiratory involvement. Gastrointestinal CMV
involvement includes ulcers of the esophagus, stomach, small intestine, or colon that
may result in bleeding or perforation. CMV meningoencephalitis and CMV retinitis are
seen in patients with advanced AIDS (Hirsch, 2003).

3.1.4 Herpes simplex virus

Herpesvirus hominis, or herpes ssmplex virus (HSV), is one of the most common agents
infecting humans of all ages. The virus occurs worldwide and produces a variety of
illnesses, including mucocutaneous infections, infections of the CNS, and occasionally
infections of the visceral organs. Infections in children can include neonata disease,
mucocutaneous infections during childhood and adolescence, and serious disease in
individuals who are immunocompromised. Genital HSV infection in older adolescents
and adultsis amajor public health problem, having markedly increased in prevalencein
the last 3 decades. Neonatal HSV infection is a disease with high morbidity and
mortality rates (Alter, 2006). There are two types of HSV: HSV-1 and HSV-2 which
share many common characteristics (Chakrobarty, 2001).
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HSV has structure similar to other Alphaherpes viruses. They are approximately 150
nm in diameter, contains icosahedral capsid made of 162 capsomers, double-stranded
DNA genome and are surrounded by a lipid envelope derived from the nuclear
membrane of host cell (Chakrobarty, 2001). Projecting from the trilaminar lipid
envelope are spikes of viral glycoproteins (Ogilvie, 1997).

Pathogenesis. The biologic properties of HSV that control the course of infection are
neuroinvasiveness (the ability of the virus to invade the brain), its neurotoxicity (its
ability to multiply and destroy the brain), and its latency (its ability to remain in a
nonreplicating form in the dorsal root ganglia of the CNS) (Alter, 2006). The virus
replicates actively in skin or mucosal vesicular lesions. The incubation period varies
between 5-6 days. After primary infection the virus travels by retrograde intra-axonal
flow to sensory root ganglia which innervate the area of infection. They settle within
the neurons in the sensory ganglia, either the trigeminal ganglion (HSV-1) or the sacra
ganglion (HSV-2), where it remains latent. No viral particles are produced during
latency. After the initial nonspecific inflammatory response to primary infection,
specific antibody response occurs in a few days, followed by a celular immune
response in the second or third week. In persons with cellular immune defects, primary
HSV infection can result in life-threatening disseminated disease. In recurrence, the
virus travels back down the nerve, causing lesions at the same spot each time (Alter,
2006; Chakrobarty, 2001).

Immune responses. Both antibody-mediated and cell-mediated reactions are clinically
important. Multiple cell populations, including natura killer cells, macrophages, a
variety of T lymphocytes, and lymphokines play a role in host defenses against HSV
infections. Maximum protection usually requires the activation of multiple T cell
subpopulations, including cytotoxic T cells and T cells responsible for delayed
hypersensitivity. The latter cells may confer protection by the antigen-stimulated
release of lymphokines (e.g., interferons), which may have a direct antiviral effect and

may activate and enhance a variety of specific and nonspecific effector cells.
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Clinical manifestations: The clinical manifestations and course of HSV infection
depend on the anatomic site involved, the age and immune status of the host, and the
antigenic type of the virus. Primary HSV infections with either HSV-1 or HSV-2 are
frequently accompanied by systematic signs and symptoms, involve both mucosal and
extramucosal sites, and have a longer duration of symptoms, a longer duration of virus
isolation from lesions, and a higher rate of complications than recurrent episodes of
disease. Both vira subtypes can cause genital and oral-facia infections, and the
infections caused by the two subtypes are clinically indistinguishable (Corey, 2003).

Oral-facial infections. Gingivostomatitis and pharyngitis are the most frequent clinical
manifestations of first-episode HSV-1 infection, while recurrent herpes labialis is the
most frequent clinical manifestation of reactivation HSV infection. Clinical symptoms
and signs, which include fever, malaise, myalgias, inability to eat, irritability, and
cervical adenopathy, may last from 3-14 days. Lesions may involve the soft and hard
palate, gingival, tongue, lip and facial area (Corey, 2003).

Genital infections: Both types of HSV can infect the genital tract. Genital infection
may be acquired by auto-inoculation from lesions elsewhere on the body, but most
often results from intimate sexual contact, including orogenital contact. The lesions are
vesicular at first but rapidly ulcerate. In the male, the glans and shaft of the penis are the
most frequent sites of infection, while in the female, the labia and vagina or cervix may

be involved. Lesions may spread to surrounding skin sites (Ogilvie, 1997).

Skin infections. Herpetic whitlow is the HSV infection of finger that may occur as a
complication of primary oral or genital herpes by inoculation of virus through abreak in
the epidermal surface or by direct introduction of virus into the hand through
occupational or some other types of exposure. Clinical signs and symptoms include the
abrupt onset of edema, erythema, and localized tenderness of the infected finger (Corey,
2003). Eczema herpeticum is a severe form of cutaneous herpes that may occur in
children. Vesicles resembling those of chickenpox may appear, mainly on aready

eczematous areas. Extensive ulceration results in protein loss and dehydration, and
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viraemia can lead to disseminated disease with severe, even fatal, consequences
(Ogilvie, 1997).

Eye infections: There may be simply conjunctivitis, or keratoconjunctivitis associated
with corneal ulceration. Typically, branching or dendritic cornel ulcers are found, and

recur resulting in corneal scarring and impairment of vision (Corey, 2003).

Central and peripheral nervous system infections. HSV Encephdlitis is an acute
febrile illness most often caused by HSV-1 (Chakrobarty, 2001). The infection has a
high mortality rate and significant morbidity in survivors of the acute necrotizing form
(Ogilvie, 1997). HSV Meningitis is most often caused by HSV-2, is usualy mild and
symptoms resolve on their own (Chakrobarty, 2001).

Neonatal HSV infections: A rare but very serious infection, untreated neonatal herpes
has a case fatality rate exceeding 60%, with half of the survivors severely damaged
(Ogilvie, 1997). Neonatal infection is usually acquired perinatally. Congenitally
infected infants have been reported. In most series, 30% of neonatal HSV infections are
due to HSV-1 and 70% to HSV-2 (Corey, 2003). Virus dissemination to internal organs
is the most serious complication, in which the infant shows signs of general sepsis,
including fever, poor feeding and irritability. Pneumonia and jaundice develop, with or
without signs of meningitis or encephalitis. Early antiviral therapy is the key to survival
with minimal morbidity (Ogilvie, 1997).

3.2LABORATORY DIAGNOSIS
Diagnosis of Toxoplasma:

Serological tests.

Demonstration of tachyzoites in blood, body fluids, tissue specimens,
bronchoalveolar lavage etc.

Demonstration of tissue cysts in lymph nodes and other tissues sections obtained

either by biopsy or autopsy.



PCR performed on amnictic fluid for the diagnosis of fetal T. gondii infection
(Parija, 2004; TSL-PAMF, 2006).

Diagnosis of Rubélla:

Serological tests.

Isolation of the virusin cell culture.

Detection of rubella-specific IgM in cord serum or serum samples obtained in early
infancy, isolation of Rubella virus or detection of vira RNA by RT-PCR in
specimens (such as pharyngeal swabs) taken from infants during early infancy for
the diagnosis of CAR in infants.

Testing fetal blood samples obtained by fetoscopy for rubella-specific IgM after 22-
23 weeks of gestation, virus isolation from amniotic fluid or by tests of chorionic
villus samples or amniotic fluids for viral RNA using RT-PCR for prenata
diagnosis of CAR in fetuses (Banatvala and Best, 1998; Chakrobarty, 2003).

Diagnosis of Cytomegalovirus:

Serological tests.

Culture of virus from specimens obtained from urine, throat swabs, bronchial
lavages and tissue samples to detect active infection.

PCR testing to monitor the viral load of CMV-infected patients (Wikipedia, 2006).

Diagnosis of Herpes Simplex Virus:

Serological tests.

Isolation of the virusin tissue cultures.

Microscopic examination of smear made from scrapings from base of vesicle
stained by toludine blue which reveals Tzank cells.

Immunofluorescent staining of infected tissue culture cells.

Polymerase chain reaction (PCR).
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Lumbar puncture (LP) with submission of CSF for the Gram staining, bacterial
culture and other analyses for the evaluation of patients with encephalitis.
Brain biopsy to diagnose HSV CNS disease (Alter, 2006; Chakrobarty, 2001).

Serodiagnosis of TORCH infections: Serodiagnosis is based primarily on detection of
TORCH-specific antibodies in the serum. ELISA (Enzyme-linked immunosorbent
assay) is now widely used for detecting both 1gG and IgM antibodies (Parija, 2004).
Other tests include various fluorescence assays, indirect haemagglutination and latex
agglutination (Wikipedia, 2006). In acute infection, IgG and IgM antibody levels
generally rise within one to two weeks of infection (Montoya and Remington, 2000).
IgG titers peak within 1-2 months after infection but remain elevated for life. The
presence of elevated levels of specific 1gG antibodies indicates that infection has
occurred but does not distinguish between recent infection and infection acquired in the
distant past. Detection of specific IgM antibodies has been used as an aid in
determining the time of infection. The absence of anti-TORCH IgM virtually excludes
recent infection in immunocompetent patients. This issue is important in the evaluation
of pregnant women because congenital transmission of TORCH agents in
immunocompetent women occurs almost exclusively when infection is acquired during
gestation (Subauste, 2006; Wilson and McAuley, 1999; Wilson et al, 1997).

3.3THE GLOBAL SCENARIO

Toxoplasma is the parasite found throughout the world, with greater presence in regions
with warmer climates. Infection with the parasite occurs among all age groups, and as a
consequence, serologic evidence of it increases with increasing age. It is thought that
between 30% and 60% of the world's population are infected. The incidence of
infection is highly specific to each nationality with ranges such as 22% infected in the
UK to over 88% in France, probably due to a high consumption of raw and lightly
cooked meat (Wikipedia, 2006). In the U.S. NHANES Il nationa probability sample,
22.5% of 17,658 persons >12 years of age had Toxoplasma-specific 1gG antibodies,
indicating that they had been infected with the organism (Wikipedia, 2006). In contrast,
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in Asian countries, low prevalences of T. gondii infection were found in a Korean study
(Song et al, 2005), and a Vietnamese study (Buchy et al, 2003) (0.8% and 11.2%,
respectively). While prevalences as high as 41.8% to 55.4% in pregnant women have
been reported in Indian (Singh and Pandit, 2004; Akoijam et al, 2002), Maaysian
(Nissapatorn et al, 2003) and Nepalese (Rai et al, 1998) populations. For its part, a
Sudanese study showed that 34.1% of the pregnant women studied had anti-T. gondii
antibodies (Elnahas et al, 2003). Similarly, a study performed in New Zealand revealed
a 33% prevalence of anti-T. gondii antibodies (Morris and Croxson, 2004). In the
American continent, a study performed in south Brazil reveded that 74.5% of the
pregnant women studied had anti-T. gondii 1gG antibodies (Spalding et al, 2005).

Rubella is a major cause of birth defects among the TORCH group of agents causing
congenital anomalies (Chakravarti and Jain, 2006). The mean incidence of CRS per
100,000 live births is estimated to be significantly lower in the eastern Mediterranean
region (77.4, range 0-212) and higher in the Americas (175, range 0-598). On the other
hand, the 1996 CRS mean estimate for developing countries was approximately
110,000, ranging from 14,000 to 308,000 cases (Cutts and Vynnycky, 1999). A review
of the epidemiology of clinica rubella in the Perm region of the Russian Federation
from 1979-97 showed that the incidence was about 220 cases per 100,000 population.
Congenita rubella syndrome (CRS) accounted for 15% of birth defects and for about

3.5 cases of CRS per 1000 live births per year. Surveys of the seroepidemiology of
rubella infection revealed that the susceptibility rate among pregnant women (i.e.
rubella virus antibody haemagglutination-inhibition (HAI) assay titres < 10) was 16.5%
(Semerikov et al, 2000).

Human cytomegalovirus (HCMYV) is a ubiquitous virus worldwide, which causes awide
variety of clinica manifestations, the most severe occurring in immunocompromised
hosts. Seropositivity for this virus increases with age, ranging from 40 to 100 percent
depending upon geography and socioeconomic status (Tremblay, 2006). CMV infects
between 50% and 85% of adultsin the United States by 40 years of age. CMV infection
is more widespread in developing countries and in areas of lower socioeconomic

67



conditions. It causes the most birth defects in industrialized countries out of al the
herpes viruses. The incidence of primary CMV infection in pregnant women in the
United States varies from 1% to 3% (Wikipedia, 2006). An estimated 0.2-2.4% of
worldwide live-born infants acquire the virus perinatally (Berge et al, 1990). Only 10%

of these will demonstrate classic signs of illness at birth (Bale, 1994).

Infections caused by herpes simplex viruses (HSV) types 1 and 2 are common
throughout the world, with considerable variation from country to country and within
population groups (Smith and Robinson, 2002). In the United States, HSV-2
seroprevalence increases from about 20-30% in patients aged 15-29 years to 35-60% in
patients aged 60 years. Genital HSV infection in pregnant women is common.
Approximately 22% of pregnant women are infected with HSV-2. In pregnant women,
the prevalence of HSV excretion from the genital tract at term is estimated to be 0.3-
1.9%. However, the incidence of neonatal infection is estimated to be 1 in 2000-5000
births (Alter, 2006). Studiesin selected populations, considered to be at high risk for the
acquisition of sexually transmitted infections (STIs), have shown that HSV-2 occurs in
13-75% of patients attending ST clinics (Cowan et al, 1994; Cunningham et al, 1993;
Hashido et al, 1998; Langeland et al, 1998; Van de Laar et al, 1998), 24-87% of men
who have sex with men (Cowan et al, 1994; Dukers et al, 2000; Russell et al, 2001,
Stamm et al, 1988; Van de Laar et al, 1998), and 74-98% of female sex workers
(Limpakarnjanarat et al, 1999; Nzilaet al, 1991).

Both herpes simplex viruses (HSV) types | and type 2 can cause genital herpes. The
prevaence of the HSV-2 antibody among women in the United States is 26%, although
genital herpes has been diagnosed in only a small proportion (10-25%) of individuals
with HSV-2 antibodies. Herpes simplex virus type | is becoming a more frequent cause
of genital herpes, especialy among young women. Overall, HSV -l seroprevalence in
the U Sisestimated to be 67% (ACOG practice bulletin, 2004).
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TORCH pand

In a serosurvey conducted in Southern Africato determine the prevalence of antibodies
to rubella, herpes simplex 2 and cytomegalovirus in pregnant women and in neonates,
blood samples were collected from 917 women attending the Obstetrics and
Gynaecology Department at Ga-Rankuwa Hospital during a one year period. Each
woman presented with an unfavourable outcome to pregnancy. Blood was also obtained
from 99 newborn babies who were jaundiced, or who died within afew days of birth or
who showed gross congenital abnormalities. IgM antibodies to cytomegalovirus
(CMV), Herpes simplex virus type 2 (HSV-2) and rubella virus were determined by
commercial ELISA. CMV was found to be the most prevalent infection in both groups
of women (19.2 pc) and in the babies (24.2 pc) indicating the importance of thisvirusin
intra-uterine infection in this community. Rubella and HSV -2 infection were identified
in the population sample but seemed to play a much less significant role than CMV
(Bos et al, 1995).

Seroprevalences for toxoplasmosis, rubella, and cytomegal ovirus were eval uated among
211 pregnant women residing in the Cotonou area of France. One hundred and thirteen
women (53.6%) had Toxoplasma antibodies and 181 (85.8%) rubella antibodies.
Among the 205 (97.2%) women with cytomegal ovirus antibodies, 6 presented recent or
current infection (Rodier et al, 1995).

A cross-sectional, sero-epidemiological survey of the prevalence of antibodies to
TORCH agents in pregnant Thais during various stages of gestation performed in
Thailand revealed an overall rate of 13-15 percent having antibodies to Toxoplasma
gondii; 85-87 percent, to rubella ; 79-81 percent, to herpes simplex virus (HSV); 100
percent, to cytomegalovirus (CMV). 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 (Taechowisan et al, 1997).
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A prospective study designed in Indiato detect the seroprevalence of IgM antibodies to
Toxoplasma gondii, rubella virus and cytomegalovirus and 1gG antibodies to herpes
simplex virus type 1 and 2 included 120 pregnant women presenting to the antenatal
clinic. Out of these 120 women 112 (93.4%) had evidence of one or more infections.
Prevalence of 1gG antibodies to HSV was 70%. Seropositivities for toxoplasmosis,
rubellaand CMV respectively were 11.6, 8.3 and 20.8% (Kaur et al, 1999).

In a study, 247 women with different complications of pregnancy were screened at the
time of delivery for infections like Toxoplasma, Rubella and cytomegalovirus (CMV).
One hundred and forty two women with normal outcome of pregnancy served as
controls. Specific IgM due to these agents were determined in the sera using
commercia diagnostic kits. Results of the study showed Toxoplasma (13.1%), Rubella
(6.5%) and CMV (5.8%). Adverse outcome was seen among those seropositive for
Toxoplasmosis and Rubella. CMV showed no association with adverse outcome of

pregnancy (Y asodhara et al, 2001).

To determine the seroprevalence rates of 1gG to common TORCH agents in pregnant
Saudi women using indirect ELISA, a total of 926 samples of sera were tested in
Makkah, Kingdom of Saudi Arabia for antibodies to TORCH agents known to cause
serious congenital infections: Toxoplasma gondii, rubella, cytomegalovirus (CMV),
herpes simplex viruses (HSV-1 and HSV-2). Toxoplasma 1gG antibodies were detected
in 35.6%, CMV total 1gG antibodies were found in 92.1%, rubella IgG antibodies in
93.3%, HSV-1 1gG antibodies in 90.9% and HSV-2 1gG in 27.1%. (Ghazi et al, 2002).

Immunoglobulin M antibodies using m-capture ELISA for SSTORCH agents (Syphilis,
tested by VDRL) were analysed in Lucknow, UP in 47 serafrom women with recurrent
spontaneous abortions (RSA). Results compared with 29 age matched normal pregnant
women. S-TORCH positivity in RSA group was 31.9% and nil in the control group (p <
0.005). Present study demonstrates a strong association between IgM antibodies to S-
TORCH agentsin women with history of RSA (Kishore et al, 2003).
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Over aone-year period 380 serum samples were collected from pregnant women having
bad obstetric history attending antenatal clinic to determine the prevalence of
Toxoplasma, Rubella, CMV and HSV-II infection in pregnant women by demonstrating
the presence of IgM and 1gG antibodies by ELISA test. It was found that IgM
antibodies were positive in 40 (10.52%) for Toxoplasma, 102 (26.8%) for Rubella, 32
(8.42%) for CMV and 14 (3.6%) for HSV-II. 1gG antibodies were positive in 160
(42.10%) for Toxoplasma, 233 (61.3%) for Rubella, 346 (91.05%) for CMV 145
(33.58%) for HSV-1I (Turbadkar et al, 2003).

To review the indications and value of TORCH testing, cases with confirmed maternal
or fetal infections were studied during nearly a 10-year period in U.K. Four hundred
and sixty-two maternal TORCH tests were performed. Of those, TORCH tests were
also performed on fetal samples (amniotic fluid or fetal blood) in 67 cases. Fourteen
fetal tests without maternal testing were identified; making the total number of patients
tested 476. There were 11 cases of maternal CMV infection (2.3%), 10 cases of fetd
CMV infection, and none of the other viruses (Abdel-Fattah et al, 2005).

Over a nine months period seropositivity of Toxoplasma, rubella, CMV, and HSV
infections (TORCH) in 20 pregnant women in Kumaon region of Nainital with bad
obstetric history were demonstrated by the presence of IgM and IgG antibodies by
ELISA method. It was found that, IgM antibodies were positive in 4 cases (20%) for
Toxoplasma, 4 cases (28.6%) for rubella and 4 cases (26.7%) for CMV and HSV each.
IgG antibodies were positive in 11cases (55%) for Toxoplasma, 10 cases (66.6%) for
rubella, 14 cases (93%) for CMV and 11 (73%) for HSV (Thapliyal et al, 2005).

Toxoplasma

Central nervous system (CNS) toxoplasmosis is an important infectious complication of
AIDS which requires prolonged treatment. In a study done in AIDS patients, antibody
to Toxoplasma gondii was found in 130 out of 411 patients with AIDS (32%). Of these,
CNS toxoplasmosis developed in 31 (24%). By survival analysis, the estimated
probability of ever developing CNS infection in antibody-positive individuals was 28%,
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occurring in 26% of patients within 2 years of the onset of AIDS. All patients with HIV
infection should be tested for antibody to T. gondii and monitored for any neurologic
change (Grant et al, 1990).

Two hundred and seventy nine sera (age group 13-50 years) were tested for
antiToxoplasma 1gG/IgM antibodies by ELISA techniques in a study done in India
Sera were obtained from (i) 165 (100 men/65 women) healthy adult voluntary blood
donors (HIV, HBsAg, VDRL negative); (ii) 89 consecutive HIV/AIDS patients (82
men/7 women); and (iii) 25 patients (HIV negative: 12 men/13 women) treated for
cerebral Tuberculoma or Neurocysticercosis during this study from January 1996-June
1997. The overall seroprevalence was 30.9% (51/165) in the immunocompetent adult:
34% (34/100) men and 26.2% (17/65) in women. In HIV infected hosts the
seroprevalence was 67.8% (56/82 men, 04/07 women). The seroprevaence was 20.5%
(8/39), 32.8% (22/67), 34.8% (16/46) and 38.4% (5/13) in the 2nd, 3rd, 4th and 5th
decades respectively in heathy adults. In HIV/AIDS patients, 69% (29/42) in the 3rd
and 70.6% (24/34) in 4th decade were seropositive. The risk of cerebral Toxoplasmosis
(encephalitis-02, granuloma-24) was 43.3%. The seroprevalence was 28% in group iii.
Anti-toxo IgM was negativein al (Meisheri et al, 1997)

In a study conducted in India 200 uveitis cases and 100 controls were serologically
analysed for Toxoplasma antibodies using indirect fluorescent antibody test (IFAT-1gG,
IgM) and enzyme linked immunosorbent assay (ELISA 1gG, IgM). Toxoplasma
seropositivity of 32% in cases and 4% in controls was established. IHA, IFAT, ELISA
detected 20%, 18% and 32% cases as seropositive respectively, IFAT being most
specific (100%) and ELISA most sensitive (41.37%). Insignificant change in antibody
titre was observed in sequential samples of seropositive cases. Highest seropositivity

was in 16-25 years age group with no sex preponderance (Jain et al, 1998).

In a study in Srinagar (Kashmir) involving 2371 women with recurrent abortions and
310 women with neonatal deaths tested for IgM antibody against Toxoplasma, 1260
(53.14%) and 215 (69.35%) were tested positive respectively. One hundred and twenty-
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two women with recurrent abortions and 55 women with neonatal deaths who had
tested positive for IgM antibody were followed during subsequent pregnancy and were
treated with spiramycin; 115 (94.26%) in current abortion group and 35 (63.64%) in
neonatal death group delivered normal babies (Zargar et al, 1999).

A screening based on identifying 1gG and IgM specific antibodies was performed to
estimate the frequency of Toxoplasma gondii infections in 2016 pregnant women and
their children during the year 2000 in Warsaw. Children born by infected mothers were
examined serologically and observed in terms of congenital abnormality. There were
1294 (64.19%) seronegative; 722 (35.81%) were infected before pregnancy (the
presence of 1gG antibodies). Five women with previous seronegative results (0.29%)
were diagnosed as having primary infection during pregnancy. Congenital infection,

confirmed serologically, was recognized in 3 newborn infants (Niemiec et al, 2002).

In a study done to investigate the prevalence of toxoplasmosis in subjects from rural,
urban and urban slum populations of Chandigarh, serum samples from 500 subjects
from each group were collected and antiToxoplasma IgM and 1gG was detected by
conventional micro ELISA technique using soluble Toxoplasma gondii tachyzoite
antigen. Overall 5.4% subjects were positive for IgM while 4.66% showed I1gG
antiToxoplasma antibodies. Amongst the three groups, significantly higher number of
subjects in Slum area (7.8%) showed IgM antibodies as compared to urban and rural
areas (4.2% each). There was no significant difference in IgG positivity between three
study areas. Prevalence of T. gondii specific 1gG antibodies was significantly higher
amongst females of both slum (7.31%) and rural area (8.44%) as compared to the males
(2.85% and 3.27% respectively) in the same areas (p<0.05) and also to females of the
urban area (2.98%, p<0.05). Prevalence of IgM antibodies was significantly higher
(p<0.05) in females in the slum area (10.5%) as compared to females in the urban area
(2.55%). In both urban and slum areas, highest IgM seropositivity was observed in age
group 6-12 years (10% and 13.3% respectively), while in the rural area the highest IgM
seropositivity was seen in the age group > or = 5 years (17.7%) (Mohan et al, 2002).
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In a study carried out in Malaysia on 200 pregnant women, the overall seroprevalence
of toxoplasmosis was found to be 49%, in which 39%, 4% and 6% for anti-Toxoplasma
1gG, IgM and both anti-Toxoplasma 1gG and IgM antibodies, respectively. Differences
found in Toxoplasma seropreva ence rates among the races were significant: the highest
rate was in the Malays (55.7%), followed by the Indian (55.3%) and the Chinese
(19.4%) (P<0.05) populations. An increase in Toxoplasma seroprevalence with
increasing parity was detected (P<0.05). Women with no children had a prevalence of
39.7%, while women with one or more than two children had a prevalence of 44.2%
and 62.9%, respectively (Nissapatorn, 2003).

To determine the prevalence of 1gG and IgM antibody to T. gondii in pregnant
Auckland women, five hundred serum samples submitted for routine antenatal blood
tests were tested for IgG and IgM antibodies to T. gondii. One hundred consecutive
serum samples were tested from five age groups. <20, 21-25, 26-30, 31-35, >36 years.
One hundred and sixty three (33%) women had 1gG antibody to T. gondii and 12
(2.4%) aso had IgM antibody (Morris and Croxson, 2004).

To determine the prevalence and risk factors for T. gondii infection in Guatemalan
children, in 1999 and 2003 a survey was carried out in which caretakers and children
were serologically tested using Platelia Toxo IgG TMB enzyme immunoassay kits. In
1999, of 532 children six months to two years old, 66 (12.4%) were antibody positive.
In 2003, in 500 children 3-10 years old antibody prevalence increased from 24% to
43% at age five years then leveled off. By multivariate analysis, drinking well water
(relative risk [RR] = 1.78, 95% confidence limit [CL] = 1.00, 3.17, P = 0.05) and not
cleaning up cat feces (RR = 2.06, 95% CL = 1.00, 4.28, P = 0.05) increased the risk of
T. gondii seropositivity. Most T. gondii infections in children from these villages
occurred by age five, but half were still not infected by adolescence. Therefore, it was
found that it is important to educate girls entering child-bearing age about the risks of
acute T. gondii infection and the local risk factors for infection (Jones et al, 2005).
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To determine the seroprevalence and risk factors for toxoplasmosis among pregnant
women in Jordan, sera from 280 pregnant women after the first antenatal visit were
tested for Toxoplasma IgG antibodies using an indirect fluorescent antibody during the
period January 2000-May 2001. Seroprevalence gradualy increased with age, from
31.7% at 15-24 years to 90.0% at 35-45 years. Regression analysis showed that
seroprevalence of toxoplasmosis is positively correlated with age and residence.
Consumption of undercooked meat and contact with soil were significant risk factors
(Jumaian, 2005).

Toxoplasma gondii 1gG antibody seroprevalence was studied in two different
populations of 219 HIV-infected patients and 144 apparently healthy individuals
(AHIs). Clinical toxoplasmosis was assessed among the HIV-infected patients.
Antibodies to T. gondii were detected in 85 (38.8%, 95% CI. 32.36%-45.26%) of the
HIV-infected patients and in 30 (20.8%, 95% CI: 14.20%-27.46%) of the AHIs. Among
the AHIs, males represented 22.0% of infections compared to females (20.0%) and
individuals within age group 21-30 years accounted for the highest prevalence of 33.3%
(95% CI: 11.56%-55.10%). Assessment of epidemiological factors showed higher
seroprevalence of Toxoplasma antibodies among those who eat rodents (29.6%) and
those who constantly have contact with the soil (21.2%). Among the HIV -infected,
individuals 31-40-years-old had the highest T. gondii seroprevalence (36.5%) (Uneke et
al, 2005).

Three hundred and forty three women seeking prenatal care in a public hospital of
Durango City in Mexico were examined for T. gondii infection. All women were tested
for anti-T. gondii IgM and 1gG antibodies. Socio-demographic, clinical and behavioural
characteristics from each participant were also obtained. Twenty one out of the 343
(6.1%) women had IgG anti-T. gondii antibodies. None of the 343 women had IgM
anti-T. gondii antibodies. Multivariate analysis using logic regression showed that T.
gondii infection was associated with living in a house with soil floor (adjusted OR =
7.16; 95% CI. 1.39-36.84), residing outside of Durango State (adjusted OR = 4.25;
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95% ClI: 1.72-10.49), and turkey meat consumption (adjusted OR = 3.85; 95% CI:
1.30-11.44) (Alvarado-Esquive et al, 2006).

A study was performed to evaluate the seroprevalence of toxoplasmosis among the
inhabitants of rehabilitation centers of northern Iran. A total of 336 serum samples (161
males, 175 femaes) were examined for the 1gG antibodies by indirect
immunofluorescense technique. Among 336 sera, 77.4% showed seropositivity by
IFAT. The positive rates of maes and femaes were 77.6% (125/161) and 80%
(140/175), respectively (Sharif, 2006).

Prevalence of antibodies against Toxoplasma gondii was studied in 534 pregnant
women and 40 domestic cats in Grenada, West Indies. Antibodies (1gG) for T. gondii
were sought in human sera by an enzyme-linked immunosorbent assay and in cat sera
by using the modified agglutination test (MAT). Antibodies were found in 57 % of
pregnant women. Seroprevalence increased with age; 51% of 15- to 19-yr-old women
(100 total) had antibodies versus 60% of 20- to 24-yr-old women (127 total).
Antibodies to T. gondii (MAT, 1:25 serum dilution) were found in 35% of cats; titers
were 1:25in 7 cats, 1:50 in 4 cats, and 1:500 in 3 cats. Epidemiological data suggested
that the ingestion of food or water contaminated with oocysts was an important mode of
transmission of T. gondii to women (Asthana et al, 2006).

Rubella

A serosurvey of rubella was carried out in Kinshasa (Zaire) by haemagglutination
inhibition and IgM assay among 106 newborn infants (91% positive); 101 suckling
infants aged 9-18 months (32.7% positive); 100 children aged 2-4 (58% positive); and
100 young girls 9-11 (68% positive), while 93% of mothers showed the presence of
protective antibodies (Omanga et al, 1991).

In a serosurvey conducted in southern Italy, serum titers of anti-rubella antibodies were
measured in 4,424 babies and children (aged 0-15 years) and in 2,362 females of

childbearing age by a microhemagglutination-inhibition technique. Sera were screened

76



for IgM antibodies with an ELISA; positive sera were titrated in a capture
immunoenzymatic test. The incidence of serological positive response, high at birth and
in the first 6 months of life (65.0%), declined in the older age-groups (60.2% from 6 to
12 months, 57.0% from 1 to 2 years, 54.2% from 2 to 3 years, and 55.2% from 3 to 6
years). Over 6 years, the incidence increased progressively (63.9% from 6 to 9 years
and 76.1% from 9 to 15 years). In females aged 15-45 years the seronegativity rate was
8.6% (Leogrande, 1993).

A study that demonstrates prevalence of sensorineural hearing loss due to rubella in
Saudi children found positive IgM antibody against rubella virus in the blood of 23 out
1,054 (2.2%) children (age ranged between 12 months and 14 years). 15 out of 23
infected children were found to have bilatera sensorineura hearing loss. Hearing
impairment was bilateral in al cases, profound in 1, moderate to severein and mild in 5
(Zakzouk and al-Muhaimeed, 1996).

A documented case of rubella reinfection during pregnancy was reported in a
previously vaccinated woman with residual antibody titer to rubella of 15 1U/ml in
Israel. The reinfection occurred following an exposure to rubella virus (contact with 6-
year-old daughter with clinical rubella) between the 7th and 10th week of pregnancy
which resulted in transmission of the virus to the fetus. Umbilical cord blood drawn by
cordocentesis was found to be strongly positive for rubella IgM antibody. After
termination of the pregnancy rubella virus was isolated in cell culture from fetal tissues
(Aboudy et al, 1997).

In a study in Manipal, India, which includes a total of 342 infants suspected of having
congenital infections from January 1991-December 1993, 52 (15.2%), were found to be
positive for IgM antibodies to rubella virus. The commonest clinical presentation in
infants with IgM antibodies to rubella virus was bilateral congenital cataract and

hepatosplenomegaly (Ballal and Shivananda, 1997).

Indirect ELISA assay was used to test 1193 serafor rubellalgG and IgM antibodiesin a

seroepidemiological survey conducted in Shiraz, Islamic Republic of Iran involving
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three age- and gender-differentiated sample populations in Shiraz: 203 children aged 2-
7 years, 255 paired mothers and neonates (cord blood) and 480 women aged 14-70
years. Seropositivity among women aged 14-70 years was 96.2%. No IgM positive case
was found among the 255 tested cord blood samples. Seropositivity among the 203
children was 97.0% (Doroudchi et al, 2001).

In a study in Bangladesh, a total of 198 hearing-impaired children and 200 children
without hearing problems were studied. Blood samples were collected from both
mothers and children; sera were subjected to ELISA for anti-rubella IgG. Rubella
antibody was detected in 74% of the hearing-impaired children and in 18% of those
with normal hearing: this finding correl ated with the presence of rubella antibody in the
mothers (67%) of rubella seropositive hearing-impaired children. In contrast, rubella
antibody was observed in only 14% of the mothers of the children without hearing
problems. Consistent with the presence of antibody, 41% of the seropositive mothers
who had hearing-impaired children gave a history of fever and rash during early
pregnancy. This study indicated a strong association between rubella infection and

hearing impairment in children (Rahman et al, 2002).

To determine the prevalence of rubella antibodies and age of exposure to rubella among
schoolgirls in Yemen, the sera samples of 323 female students (age range 11-21 years;
mean age 16.26 +/- 1.89 years) drawn from three schools in Sanaa were screened for
rubella 1gG antibodies using ELISA and, if negative, for IgM in order to exclude the
possibility of recent exposure. Of 323 sera, 296 (91.64%) were positive for rubella IgG.
All 1gG negative sera were adso IgM negative. The prevalence of rubella IgG among
Yemeni schoolgirls was found to be high, with most becoming immune between the
agesof 11 and 21 years (Sallam et al, 2003).

In an investigation carried out in northwestern Brazil, during a large rubella outbreak
from April 1 to December 31, 2000, 391 confirmed rubella cases were reported. The
incidence among persons ages 12 to 19 years (3.3 per 1000 population) was increased
3.7-fold relative to children ages 1 to 4 years (95% confidence interval, 2.4 to 5.8). Of
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21 infants with suspected CRS cases, 17 (91%) were tested for rubella-specific
antibodies, of whom 7 were IgM-positive and 5 had confirmed CRS. The peak
incidence of confirmed CRS (4.3 per 1000) was in March 2001, 7 months after the
outbreak peak, with an annualized incidence of 0.6 per 1000 (Lanzieri et al, 2003).

In astudy in India, paired sera of 146 babies with suspected intra uterine infection and
their mothers from lower socioeconomic strata was tested for IgM antibodies by
commercialy available Enzyme immunoassay (EIA) kits. It was seen that out of 146-
paired samples evaluated, 15-paired samples (10.27%) were positive for IgM
antibodies. The transmission rate of rubella virus from mother to child when the mother
was infected was around 55.55% according to this study. CRS prevalence of 10.27%
among symptomatic infants is significant as a large maority of rubella infection
remains undetected and hence the actual burden of the disease may be higher
(Chakravarti and Jain, 2006).

Cytomegalovirus

In astudy carried out in China, Human cytomegalovirus (HCMV)-IgG, IgM antibodies
were detected by indirect ELISA in 103 serum specimens from women with history of
abnormal pregnancy. The results showed that the positive rates of HCMV-1gG and IgM
of abnormal pregnant women were 90.29% and 13.59% respectively. The positive rate
of HCMV-IgM in abnormal pregnancies was higher than that of normal pregnancies
(4.07%, P < 0.001) (Xu, 1991).

Clinical data and samples of blood for detecting CMV antibodies were obtained from
716 pregnant women in China of whom, 6.84% and 95.61% had CMV IgM and CMV
1gG antibody, respectively. Statistic analysis showed that high positivity rates of CMV
IgM antibody were correlated with lower socioeconomic status, first pregnancy at less
than or equal to 22 or greater than or equal to 29 years of age, and history of abortion,
especially natural abortion. Positivity rates of CMV IgM antibody were higher in
medical workers and peasants (P < 0.05) (Guo, 1992).
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To determine risk factors responsible for primary CMV infection in Taiwan, samples of
blood for antibody to CMV were obtained from 362 children aged 4 to 12 years. 58%
were found to be positive for anti-CMV 1gG antibody and 0.6% for anti-CMV IgM
antibodies. Logistic regression analysis showed that seropositivity correlated with age,
method of delivery, duration of breast feeding, and younger age of mother. Since the
majority of pregnant women were seropositive in Taiwan, two of the major sources of
primary CMV transmission are infected breast milk and the infected genital tract (Shen
et al, 1992).

Perinatal cytomegalovirus (CMV) infection was studied, using method of CMV-IgM
ELISA, in 256 pregnant women at different periods and in the cord blood of 84 babies
born to CMV positive mothers in a study in China. Results showed that in 42 cases at
early and midtrimester pregnancy, 17 were CMV-IgM positive with an infection rate of
40.48%. Among the 214 women at late pregnancy, 84 were positive (39.25%). There
was a higher prevalence of perinatal morbidity, neonatal asphyxia, malformation,
intrauterine death, and poor obstetrical outcome in the CMV positive mothers as
compared with the CMV negative group (P < 0.01) (Yang et al ,1994).

Seroprevalence of cytomegalovirus (CMV) of pregnant women was examined in Japan
for 18 years since 1980 with complement-fixing antibody (CF) and specific 1gG
antibody. CF seropositive rate decreased gradually from 93.2% to 66.7%. CMV-1gG
Seropositive rates were 87.4% in 1985, and 75.2% in 1996 to 1997 (Hoshiba et al,
1998).

In a study carried out in Japan, the prevalence of CMV IgG antibody was determined in
573 pregnant women in the first trimester. The overall prevalence of CMV IgG
antibody was 77.5%. The rate of seropositivity was 67.7% in women < 25 yr, and
increased with age to 85.7% in women 40 yr (Nishimura et al, 1999).

Pregnant women (60) with and without serological evidence of active CMV infection
were followed until delivery to detect the incidence and types of overt congenital CMV
infection in neonates in Mosul, Irag. CMV-IgM was detected in cord blood samples of
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six (10%) overtly sick infants (with different congenital malformations) born to mothers
with active CMV infection. Central nervous system abnormalities were detected in all

six cases (two with microcephaly and four with hydrocephaly) (al-Ali et al, 1999).

In 2002, sera from 1047 pregnant women were tested by enzyme immunoassay for
CMYV IgG to determine the sero-prevaence of cytomegalovirus (CMV) 1gG antibody in
pregnant women in Ireland and assess individua risk factors for prior acquisition of
CMV. Only 30.4% (204/670) of Irish women were CMV antibody positive compared to
89.7% (322/359) of non-Irish women (p < 0.001). Non-Irish women were mostly from
Sub-Saharan Africa, Eastern Europe and Asia. Lower socio-economic group and
increasing number of children were significant independent predictors of CMV sero-
positivity among Irish pregnant women (p < 0.05) (Knowles et al, 2005).

A diagnostic algorithm utilizing immunoglobulin G (I1gG), IgM, and IgG avidity was
used to prospectively screen serum from 600 pregnant women enrolled from two
groups: < or =20 weeks gestation (n = 396) or >20 weeks gestation (n = 204) in a study
in Australia. PCR testing of urine and/or blood was performed on all seropositive
women (n = 341). The majority (56.8%) of women were CMV 1gG seropositive, with
5.5% being also CMV IgM positive. In the IgM-positive women, 1.2% had a low-
avidity 1gG, indicating a primary CMV infection and a high risk of intrauterine
transmission. Two infants with asymptomatic CMV infection were born of mothers
who had seroconverted in the second trimester of pregnancy. Women at high risk of
intrauterine transmission of CMV were identified at all stages of gestation. Baseline,
age-stratified CMV  serostatus was established from 1,018 blood donors. Baseline
seropositivity from a blood donor population increased with age from 34.9%
seroprevalence at less than 20 years of age to 72% seroprevalence at 50 years of age
(Munro et al, 2005).

In a study in India, 500 women of childbearing age belonging to different
socioeconomic class were screened for the presence of IgM antibodies against CMV

infection by ELISA. Among these were 70 pregnant women, positive for CMV specific
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IgM antibodies, whose newborns were aso tested for the same. IgM positivity was
found to be 5.4% (27/500) while 2.2% (11/500) gave equivoca results. There was an
increasing trend in IgM positivity with age, decreasing socioeconomic status and
increasing parity. Prevalence rate was more in women from rural as compared to those
of urban area. Among the pregnant women, in the higher income group, 4 (14.28%) had
CMV specific IgM antibodies as compared to 9 (21.43%) of low income. Congenital
infection occurred more often (14.28 vs. 7.14%) in infants in low income group. Signs
and symptoms compatible with acute CMV infection were found in 7.69% (1/13)
women and 27.78% (5/18) newborns (Chakravarty et al, 2005).

A study was performed in Canada to determine the proportion of CMV -seropositive
female educators in the day care setting and to identify associated risk factors. Sera
collected from 473 female educators from 81 day care centers in Montréal, Canada,
analyzed by enzyme-linked immunosorbent assay gave CMV seroprevaence of 57%.
Significant risk factors for CMV seropositivity were (i) increasing age (ORs.yr = 1.19;
95% CI = 1.05-1.35), (ii) low-income country of birth (OR = 10.23; 95% CI = 2.64—
39.50) or middle-income country of birth (OR = 4.99; 95% CI = 2.39-10.40), (iii)
having #2 children of their own (OR = 1.98; 95% CI = 1.19-3.31) and (iv) child-to-
educator ratio >6 (18-35 months old) in a day care center (OR = 1.87; 95% CI = 1.25-
2.81) (Joseph et al, 2005).

Herpes simplex virus

In a 10-year retrospective review of mucocutaneous infection by human herpesvirus 1
(HHV1) and human herpesvirus 2 (HHV2) carried out in Malaysia, a total of 504
specimens were tested by direct immunofluorescence (IF) and by virus isolation; 198
samples from patients with oral lesions and 306 from patients with genital lesions.
HHV1 was found to be responsible for 98.4% of ora lesions whereas HHV2 was the
cause of 83.6% of all genital lesions (Hooi et al, 2002).

To estimate the age and sex specific seroprevalence of HSV-1 and HSV-2 infections in

selected populations in Brazil, Estonia, India, Morocco, and Sri Lanka, serum samples
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were collected from various populations including children, antenatal clinic attenders,
blood donors, hospital inpatients, and HIV sentinel surveillance groups. 13,986 serum
samples were tested using type specific HSV-1 and HSV-2 antibody assay, 45.0% from
adult females, 32.7% from adult males, and 22.3% from children. The prevalence of
HSV-1 varied by site ranging from 78.5%-93.6% in adult males and from 75.5%-97.8%
in adult females. In al countries HSV-1 seroprevalence increased significantly with age
(p<0.001) in both men and women. The prevalence of HSV-2 infection varied between
sites. Brazil had the highest age specific rates of infection for both men and women,
followed by Sri Lanka for men and Estonia for women, the lowest rates being found in
Estoniafor men and India for women. In all countries, HSV-2 seropreval ence increased
significantly with age (p<0.01) and adult females had higher rates of infection than
adult males by age of infection (Cowan et al, 2003).

A retrospective review of genital herpes simplex virus (HSV) isolates collected in a
university student health service from 1993 to 2001 (n = 499) showed that an increasing
proportion of isolates were HSV-1 rather than HSV-2. HSV-1 accounted for 78% of all
genital isolates in this population by 2001, compared with 31% of isolates in 1993. The
proportion of newly diagnosed genita herpes infections resulting from HSV-1
increased from 31% in 1993 to 78% in 2001 (P <0.001, linear trend P <0.001). HSV-1
was more common in females than males, but increases were noted for both sexes.
HSV-1 was more common in persons aged 16 to 21 than in persons aged 22 or older
(Roberts et al, 2003).

Serum samples from 1016 children, 794 first trimester antenatal women, and 1036
blood donors (462M, 574F) were tested for HSV 1gG antibodies by type-specific HSV-
1 and HSV-2 assays in a study in Estonia. High seroprevalence rates of HSV-1 among
children, pregnant women and blood donors were found. HSV-2 infection was not
detected among boys. Gender differences in HSV-2 seroprevalence rates among people
of reproductive age were observed: higher rates were recorded among pregnant women

(23%) and female blood donors (21%), compared to 11% among male blood donors.
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HSV-1 seroprevalence was high in adults. HSV-2 seroprevalence was higher among
females than males and increased substantially with age (Uuskula, 2004).

According to a retrospective study of cases of genital herpes seen a a STD Control
clinic in Singapore over a 1-year period, out of 324 cases of genital herpes, 153 (47.2%)
were first-episode and 171 (52.8%) were recurrent HSV infections. There were 259
males and 65 females; their mean age was 35.2 years (range, 17 to 75 years). Of the 241
cases with positive culture results, 28 (11.6%) tested positive for HSV-1 and 213
(88.4%) were positive for HSV-2. HSV-1 accounted for 19.3% of first-episode and
4.7% of recurrent infections. HSV-2 accounted for 80.7% of first-episode and 95.3% of
recurrent infections. Cultures taken from lesions < or = 4 days, between 5 and 7 days
and > 7 days of onset were positive in 79.2%, 75.7% and 75% of cases, respectively
(Theng and Chan, 2004).

Suligoi and colleagues conducted a retrospective longitudinal study among 345 Italian
adolescents tested for anti-HSV-1 and anti-HSV-2 on samples collected at 11 and 17
years of age. At 11 years of age, the HSV-1 prevalence was 51.6% and the HSV-2
prevalence was 2.6%; when 17 years old, these rates increased to 61.4% and 4.9%,
respectively. The HSV-1 incidence was 1.6 per 100 person-years and was higher among
females. The HSV-2 incidence was 0.4 per 100 person-years with no gender differences
(Suligoi et al, 2004).

In a study performed in France, a total of 4410 subjects chosen at random were
serotyped for HSV-1 and HSV-2 in order to determine the prevalence of clinically

probable genital herpes and the relationship between serotype and clinical expression.

Seroprevalences of HSV-1 and HSV-2 were 65.6% and 15.5%, respectively. Prevalence
of clinically probable genital herpes was 11.8%, identified in 11.1% of HSV-1-positive
subjects and 26.8% of HSV-2-positive subjects, with a lower prevalence in those
coinfected with both virus types. Coinfection with HSV-1 appeared to protect against
symptom expression in subjects infected with HSV-2 (Malvy et al, 2005).



To determine risk factors for HSV acquisition among at risk pregnant women a study
was undertaken in USA. A total of 3192 couples enrolled; 22% included women at risk
for HSV-1 or HSV-2. Among 582 HSV-1 seronegative women with HSV-1
seropositive partners, 14 acquired HSV-1. Having a partner with a history of oral herpes
was associated with HSV-1 acquisition and accounted for 75% of incident infections.
Among 125 HSV-2 seronegative women with HSV -2 seropositive partners, 17 acquired
HSV-2. Duration of partnership of 1 year or less was associated with HSV -2 acquisition
and accounted for 63% of incident infections (Gardella et al, 2005).

A cross-sectiona study was conducted involving 2082 serum samples of 725 adults,
300 pregnant women, 200 blood donors, 483 sex workers and 110 patients with genital
warts and 264 hotel staff in Istanbul, Turkey. All serum samples were assessed for
HSV-1 and HSV-2 1gG antibodies using an HSV -type specific ELISA. The prevaence
of HSV-2 and HSV-1 antibodies was 4.8 and 85.3% in sexually active adults; 5.5 and
96% in blood donors; 5 and 98% in pregnant women, 17.3 and 93.6% in patients with
genital warts; 8.3 and 97.3% in hotel staff; and 60% and 99% in sex workers (Dolar et
al, 2006).

In a study carried out in Norway, sera were collected from Tanzanian children and
young persons from 1 to 20 years old, with at least 100 individuals in each age group.
Antibodies against HSV-1 and HSV-2 were detected by Western blot method. Type-
specific antibodies were also analyzed by two noncommercial ELISA methods. The
prevaence of HSV-1 antibodies increased gradually from 73% for the age group of 1 to
4 years to 92% for the age group of 17 to 20 years. The prevaence of HSV -2 antibodies
was unexpectedly high, as 15% of the children were infected by the age of 8 years, with
the incidence increasing gradually to 40% in the age group of 17 to 20 years (Kasubi et
al, 2006).

3.4 NEPALESE SCENARIO
The antibody positive rates among Nepalese, in a community, to Herpes ssmplex virus

(HSV) and Cytomegalovirus (CMV) were studied by using complement fixation test to
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measure the antibodies. An 80% positive rate of anti-HSV antibodies was found in early
childhood (1-4 years) that further increased with age (96.1% positive in greater than 15
years age). Antibody against CMV was positive in al the subjects studied (Kubo et al,
1991).

In a study carried out in Nepal, a total of 302 serum samples collected from Chitawan
(159) and Mustang (143) districts of Nepa were tested for anti-Toxoplasma antibody
using micro-latex agglutination (MLA) and ELISA methods. An overall positive rate
was found to be 57.9%. The positive rate in Chitawan was significantly higher (64.1%)
(<1,000 m altitude) compared to that in Mustang (51.0%) (>3,000 m altitude) (p <
0.05). Females in Chitawan showed significantly higher positive rate (71.2%) compared
to males (56.9%) (p < 0.05). On the contrary, though insignificantly, males showed
higher positive rate (57.9%) compared to that of females (43.3%) in Mustang. Almost
equal positive rate was observed among males in both study area. Females in Chitawan
showed significantly higher (71.2%) positive rate compared to their counterparts in
Mustang (43.3%) (p < 0.001). A dlight increase in positive rate with age was observed
in Chitawan while in Mustang a decreasing trend was noticed. Ethnically though
statistically not significant, Indo-Aryans showed a higher positive rate (69.2%)
compared to the positive rate shown by Tibeto-Burmans (63.1%) in Chitawan while the
reverse was true in Mustang (Tibeto-Burmans: 53.8% and Indo-Aryans. 38.4%).
Interestingly, 2.9% and 1.3% of MLA positive samples showed Toxoplasma IgM
antibody. None of the IgM positive samples were positive for toxoplasmic antigens (Rai
et al, 1994).

In a study carried out to ascertain the seroprevalence rate in different geographical areas
in Central and Western Regions in Nepal, atotal of 1,237 serum samples collected from
Nuwakot (217), Kathmandu valley (402) and Chitawan (159) districts in Central
Region, and Mustang (143), Surkhet (64) and Banke (252) districts in Western Region
in Nepal were included. Toxoplasma antibodies were detected by micro-latex
agglutination (MLA) and IgM-ELISA methods. The seropositive rate in Central and
Western Regions were found to be 48% and 49%, respectively; with an overall positive
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rate of 48 percent. Districtwise, the seropositive rate in Nuwakot, Kathmandu valley,
Chitawan, Mustang, Surkhet and Banke districts were 38, 46, 64, 51, 67 and 44%,
respectively. Interestingly, the relatively newly inhabited Surkhet district in Western
Region and Chitawan district in Centra Region showed significantly higher
seropositive rate compared with those of two other districts in the respective Regions (p
< 0.05). Ethnically, Tibeto-Burmans showed higher seropositive rates in Central Region
(p > 0.05). In contrast, Indo-Aryans showed higher seropositive rate in Western Region
(p > 0.05). Age related increase in seropositivity was observed only in Central Region.
One percent of Toxoplasma antibody positive samples aso showed Toxoplasma IgM
antibody positivity (Rai et al, 1996).

In a study done in Nepal, sera from randomly selected 345 pregnant Nepal ese women
aged 16-36 years and 13 women with bad obstetric history (BOH) were tested for the
presence of Toxoplasma antibodies using microlatex agglutination (MLA) and ELISA
methods. The overall prevalence was 55.4% (191/345). Prevalence was dlightly higher
(59.0%) in older age-group (27-36 years) compared with younger age-group (16-26
years) (52.2%). No significant difference in antibody prevalence in women belonging to
two different ethnic-groups (Tibeto-Burmans 57.8%, Indo-Aryans 52.7%) was observed
(p>0.05). MLA antibody titer ranged from 1:16 to 1:2,048. Over three-fourth of the
women showed either high (1:510 or over) or low (1:16 or 1:32) antibody titer. Three
percent (6/191) of MLA antibody positive subjects had Toxoplasma IgM antibodies by
IgM-ELISA. All six IgM antibody positive pregnant women had MLA antibody titer of
over 1:510. Of the total 13 women with BOH, 5 (38.5%) had Toxoplasma antibodies of
which 2 (40.0%) were positive for Toxoplasma-IgM antibodies (Rai et al, 1998).

In a serosurvey of Toxoplasma gondii infection associated with meat eating habits of
localsin Nepal carried out in apparently healthy subjects (n = 404) living in Achham (n
= 215) and Dang (n = 189) districts in western Nepal, the overall seroprevalence was
found to be 65.3% with no significant difference in the two districts (Achham: 66.9%
and Dang: 63.5%) included (p = 0.546). Females and the Indo-Aryan ethnic-group
showed marginally higher prevalence compared with their male (p = 0.545) and Tibeto-
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Burman (p = 0.075) counterparts. The mgjority of the infections were found to have
occurred during childhood. The frequency of meat eating in western and eastern regions
differed greatly (p = 0.000) with the people in the eastern region being frequent meat
eaters than those in the western region. About one-third of the subjects, all Indo-Aryans,
in the western region had the raw meat eating habit but none in the eastern region.
Approximately 7.0% of households in both western and eastern regions were found to
keep cats. A typica role of meat eating habits of people in the high Toxoplasma
seroprevalence in Nepal was demonstrated from these findings (Rai et al, 1999).

In a study on seroprevalence of Toxoplasma infections in 272 patients with ocular
diseases (uveitis, retinochoroiditis), malignancy (including leukemia), women with bad
obstetric  history (BOH) and others (patients with fever, lymphadenitis and
encephalitis), Toxoplasma antibodies were detected by microlatex agglutination and
IgM ELISA techniques. Overal, 50.7% (138/272) patients included in this study had
Toxoplasma antibodies, out of which 5.7% (8/138) had IgM antibodies. Patients with
malignancy had highest positive rate [68.7% (22/32)] followed by group of others. Of
the different groups, women with BOH had 2" highest Toxoplasma IgM positive rate of
25.0% (2/8) (Rai et al, 2003).

A total of 61 TORCH suspected women aged 15-45 years were studied in a study that
was conducted to evaluate the seroprevalence of TORCH infections in Nepal ese women
of childbearing age. Seroprevalence frequencies of 1gG antibody were 0%, 0%, 50%,
58.53% and 65.85% for Toxoplasmosis, Rubella, CMV, HSV-1 and HSV-2
respectively. Similarly, seroprevaence frequencies of IgM antibody were 5%, 3.63%,
5% and 0% for Toxoplasma, Rubella, CMV and HSV respectively (Kafle et al, 2004).
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CHAPTER-IV

4. MATERIALSAND METHODS

The present study was conducted in the Immunology section of National Public Health
laboratory, Teku, the national reference laboratory. The study was carried out from May
to September 2006. During this period, a total of 276 blood samples from patients
suspected of TORCH infections were collected and processed according to the standard
laboratory protocols.

41 MATERIALS
All the materials required for present work are listed in the Appendix-I1.
4.2 METHODS

4.2.1 Data Collection: Data collection was done from each patient by interview
through questionnaire given in appendix I. Clinical history (name, age, sex, signs and
symptoms, past history of TORCH test, meat eating habit and presence/absence of
domestic cats) of patients were collected. Femal e patients were also asked about marital

status, pregnancy, gravida and number of miscarriage or stillbirth, if any.

4.2.2 Specimen collection and storage: Following aseptic precautions, blood
specimens were collected by vein puncture from each patient and were kept in a
labelled, clean and dry test tube. The blood samples in the tubes were alowed to clot
for 30 minutes at room temperature. Blood specimens were then centrifuged for serum
separation and separated serum was kept in other labelled tube. The sera were then
refrigerated at 2-8° C until tested. Few serum specimens for TORCH tests referred from
different hospitals situated at Kathmandu valley were also received directly at NPHL.
Same protocol was followed to those specimens also. TORCH tests were performed

once aweek.
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4.2.3 Enzyme Linked Immunosorbent Assay (ELISA) Procedure: ELISA
techniques for the detection of IgM antibodiesto TORCH agents (Toxoplasma, Rubella,
Cytomegalovirus and Herpes simplex virus) were performed. Steps involved in ELISA
were common to all TORCH agents and were as follows:

Reagent Preparation: All the reagents were brought to room temperature and mixed
gently before use. Frozen specimens were also thawed and homogenized. Wash buffer
was diluted 20 times with fresh distilled water.

Serum dilution: Patient’s sera were diluted using dilution buffer provided with the Kkit.
For this purpose, 10 ul of each of the serum sample was mixed thoroughly with 1 ml of
dilution buffer. Diluted samples were incubated for about 5-10 minutes prior to further

processing.

Samples/Controls loading: The required numbers of microtiter strips were taken and
placed into a microstrip-holder. Diluted sera, positive and negative controls (100 pl
each) were dispensed into the appropriate wells. The holder was tapped gently to
remove air bubbles from the liquid and to mix the samples. Microtiter strips were then
covered with adhesive strips and incubated for 30 minutes at room temperature.

Washing: At the end of incubation period, adhesive strips were removed and the
contents of the wells were aspirated off into 5% sodium hypochlorite solution. Diluted
wash buffer was then dispensed to each well and was aspirated off after 30 second soak
time. Washing was repeated for 4 times. Remaining liquid in the wells was then
removed by tapping the plate upside down on tissue paper.

Addition of conjugate: After washing, 100 ul of enzyme conjugate was dispensed to
each well. Microtiter strips were then covered with adhesive strips and incubated for 30

minutes at room temperature.

Addition of substrate: Washing procedure similar as above was carried out for 4
times. 100 ul of Substrate Reagent [3,3’,5,5 -tetramethylbenzidin (TMB)] was then
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dispensed to each well. Microtiter strips were then covered with adhesive strips and

incubated in dark for 15 minutes at room temperature.

Stopping the reaction: Finaly, the reaction was stopped by adding 100 pl of stop
solution (Sulphuric acid) and mixed carefully.

Reading: The absorbance were measured as soon as possible or within 30 seconds after
terminating the reaction by using ELISA microtiter plate reader (HUMAREADER) at
the wavelength 450 nm using a reference wavelength of 630-690 nm.

Safe disposal: Used microtiter strips and pipette tips were first treated with Sodium
hypochlorite solution and then discarded in the plastic containers in sealed condition.

Test tubes and other glasswares used were washed and then sterilized by autoclaving.
Calculation: Calculations and Interpretations of results were done (Appendix-I11).

4.2.4 Data analysis: Data were datisticaly analysed using Chi-square test
(Appendix-1V).
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CHAPTER-V

5. RESULTS

Two hundred and seventy six blood samples were collected from patients visiting
NPHL for TORCH tests and the samples were processed at the Immunology section of
NPHL.

Table 1: Age and gender wise distribution of TORCH suspected patients

Agegroup Male Female Total

No. | Percentage | No. Per centage No. | Percentage
0-10 13 15.11 10 5.26 23 8.33
11-20 6 6.98 19 10.00 25 9.06
21-30 32 37.20 125 65.79 157 56.88
31-40 25 29.06 32 16.84 57 20.65
41-50 6 6.98 2 1.05 8 2.90
51-60 2 2.32 2 1.05 4 145
61-70 1 116 0 0 1 0.36
71-80 1 116 0 0 1 0.36
Total 86 190 276

As shown in table 1, the highest number of patients 157 (56.88 %) belonged to the age
group 21-30 years followed by 57 (20.65%) to 31-40 years and so on. The highest
number of female patients 125 (65.79%) were found in the age group 21-30 years
followed by 32 (16.84%) in 31-40 years. Similarly, the highest number of male patients
32 (37.20%) were found in the age group 21-30 years followed by 25 (29.06%) in 31-
40 years.
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Table 2. Gender wise distribution of patients according to the TORCH test

performed
Test performed Total patients Male Female
TORCH profile 190 31 159
Toxoplasma 25 8 17
Rubella 2 1 1
Cytomegalovirus 2 1 1
Herpes simplex virus 52 43 9
Toxoplasma and CMV 4 2 2
Rubellaand CMV 1 0 1
Total 276 86 190

Distribution of patients requesting for different types of TORCH tests is shown in table
2. Among 190 female patients, 159 were tested for TORCH profile, 17 for Toxoplasma
and so on. And, among 86 male patients, 43 were tested for HSV, 31 for TORCH

profile and so on.

Table 3: Gender wisedistribution of total TORCH tested cases and test result

Gender Total patients Positive Negative
No. % No. %
Male 86 14 16.28 72 83.72
Female 190 50 26.32 140 73.68
Total 276 64 23.19 212 76.81

Of the total 276 blood samples, 86 were from male patients and 190 were from female
patients as shown in table 3. Out of 86 male patients, 14 (16.28%) and out of 190
female patients, 50 (26.32%) were positive to one or more TORCH agents.
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TORCH test result No. of patients Male Female
Singleinfection 46 12 34
Multiple infection 18 2 16
No infection 212 72 140
Total 276 86 190

Table 4: Pattern of TORCH test results

As shown in table 4, out of 276 patients, 46 (12 male and 34 female) were found to be
infected with single TORCH agent and 18 (2 male and 16 female) with multiple
TORCH agents.

Table5: Gender wisedistribution of TORCH (IgM) test results

S.N. Test performed Total no. of (Gender |No. of | No. of |Seropositivity
suspected cases | positive %
cases cases
1. ELISA test for 219 Mae 41 2 4.88
Toxoplasma (1gM) Femde | 178 | 28 15.73
2. ELISA test for 193 Mae | 32 3 9.37
Rubella (1gM) Femde | 161 | 6 373
3. ELISA test for 197 Male 34 5 14.70
Cytomegalovirus (IgM) Femae | 163 | 18 11.04
4. |ELISA test for Herpes 242 Male 74 7 9.46
simplex virus (IgM) Femae | 168 | 20 11.90

As shown in table 5, 4.88% of male and 15.73% of female patients among 219
suspected cases were positive to Toxoplasma (IgM); 9.37% of the male and 3.73% of
the femal e patients among 193 suspected cases were positive to Rubella (IgM); 14.70%

of the male and 11.04% of the female patients among 197 suspected cases were positive
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to CMV (IgM) and 9.46% of the male and 11.90% of the female among 242 suspected
cases were positiveto HSV (IgM).

Table 6: Seropositivity percentage of TORCH agents in patients with different
disease conditions

S. N.| Patientswith different Seropositivity Per centage of
disease conditions
Toxoplasma| Rubella [Cytomegalo, Herpes
(IgM) (IgM) Virus |simplex virus
(IgM) (IgM)
1. Female with BOH 15.43 4 9.33 11.33
(25/162) (6/150) (14/150) (17/150)
2. Male (Husbands of 0 0 0 0
female with BOH) (0/8) (0/8) (0/8) (0/8)
3. | Infantswith congenital 0 0 27.78 5.55
infections or those born (0/20) (0/20) (5/18) (1/18)
to female with BOH
4. | Patients suffering from 30 14.28 14.28 14.28
ocular infection (3/10) 7 Q7) 7
5. | Patients suffering from 33.33 16.67 33.33 16.67
HIV/AIDS (2/6) (/6) (2/6) (/6)
6. | Patientswith genital - - - 12.76
infections (6/47)
7. Patients with other 0 25 125 125
symptoms such as fever, (0/13) (1/49) (1/8) (1/8)
joint pain, fainting
attacks, paralysis etc

As shown in table 6, femae patients with BOH were found to have the highest
seropositivity of Toxoplasma (15.43%) as compared to the other TORCH agents.
Similarly, infants were found to have the highest seropositivity of CMV (27.78%);
patients suffering from ocular infection were found to have the highest seropositivity of
Toxoplasma (27.78%); patients suffering from HIV/AIDS were found to have the equal
seropositivity of Toxoplasma and CMV (33.33%) and so on. Among the patients with

different disease conditions, Toxoplasma, CMV and HSV were found to have the
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highest seroprevaence rates in HIV/AIDS patients. And, the highest seroprevalence

rate of Rubellawas found in the patients with other symptoms such as fever etc.
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Table 7: Prevalence of Toxoplasma infection according to the age group and sex

Age |Total patients Male Female
group| suspected of |Suspected| Positive |Positive|Suspected| Positive |Positive
Toxoplasma | cases cases % cases cases %
0-10 20 12 0 0 8 0 0
11-20 24 5 0 0 19 7 36.84
21-30 124 5 0 0 119 16 13.45
31-40 42 12 1 8.33 30 5 16.67
41-50 6 5 1 20.00 1 0 0
51-60 1 0 0 0 1 0 0
61-70 1 1 0 0 0 0 0
71-80 1 1 0 0 0 0 0
Total 219 41 2 178 28

As given in table 7, a total of 219 patients were tested for Toxoplasma (IgM). The

highest number of suspected cases was 119 from the age group 21-30 in case of female

that was 12 from the age groups 0-10 and 31-40 in case of male. Positivity rate was
highest (36.84%) in the age group 11-20 years among females and in 41-50 (20.00%)

years among males.

Table8: Correlation of Toxoplasma infection with different disease conditions

S. | Patientswith different | Total no. of Male Female
N.|  disease conditions S;?ifgﬁ Suspected|Positive| Suspected |Positive
cases | cases | cases cases
1 Female with BOH 162 - - 162 25
2. Male (Husbands of 8 8 0 - -
female with BOH)
3. | Infants with congenital 20 12 0 8 0
infections or those born
to female with BOH
4. | Patients suffering from 10 5 0 5 3
ocular infection
5. | Patients suffering from 6 6 2 - -
HIV/AIDS
6. Patients with other 13 10 0 3 0
symptoms such as fever
Total 219 41 2 178 28

97



The study included different types of patients with different disease conditions, who
were subjected to ELISA test (IgM) for Toxoplasma. As given in table 8, among 162
female patients with BOH, 25 were positive to Toxoplasma (IgM) and among 10

patients suffering from ocular infection, 3 were positive to Toxoplasma (IgM).

Table9: Correlation of Toxoplasma infection with meat eating habit

Eating habit No. of suspected | Positive | Seropositivity %
patientsof age>10| cases
Vegetarian habit 22 1 4.54
Non vegetarian not having pork 152 21 13.00
Non vegetarian having pork 25 8 32.00
Total 199 30

Among 199 Toxoplasma suspected cases of age greater than 10 years, 22 were
vegetarian, 152 were non-vegetarian not having pork and 25 were non-vegetarian
having pork as shown in table 9. Highest positivity (32%) was observed among non-
vegetarian patients having pork followed by others.

Table 10: Correlation of Toxoplasma infection with domesticated cats

Domestication of cat No. of suspected | Positive cases| Seropositivity %
patients of age >10
Have cat as pet 10 4 40.00
Do not have cat as pet 189 26 13.76
Total 199 30

Among 199 Toxoplasma suspected cases of age greater than 10 years, 10 patients were
having cat as pet and 189 were not having cat as pet at their home as shown in table 10.
Higher positivity (40%) was observed among patients having cat as pet followed by
those not having cat as pet.
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Table 11: Prevalence of Rubella infection according to the age group and sex

Age |Total patients Male Female
group| suspected of |Suspected| Positive |Positive|Suspected| Positive |Positive
Rubella cases | cases % cases | cases %
0-10 19 11 1 9.09 8 0 0
11-20 17 2 0 0 15 1 6.67
21-30 113 3 0 0 110 5 4.54
31-40 36 9 1 11.11 27 0 0
41-50 6 5 1 20.00 1 0 0
51-60 0 0 0 0 0 0 0
61-70 1 1 0 0 0 0 0
71-80 1 1 0 0 0 0 0
Total 193 32 3 161 6

Asgivenin table 11, atotal of 193 patients were tested for Rubella (IgM). The highest

number of suspected cases was 110 from the age group 21-30 in case of female that

were 11 from the age group 0-10 in case of male. Positivity rate was highest (6.67%) in

the age group 11-20 years among females and in 41-50 years (20.00%) among males.

Table 12: Correlation of Rubella infection with different disease conditions

S. |Patientswith different| Total no. of Male Female
N. | disease conditions - |suspected CasesSuspected Positive| Suspected | Positive
of Rubélla
cases cases cases cases
1. Female with BOH 150 - - 150 6
2. | Mae (Husbands of 8 8 0 - -
female with BOH)
3. | Infants with congenital 18 10 0 8 0
infections or those
born to female with
4, Patients suffering 7 4 1 3 0
from ocular infection
5. Patients suffering 6 6 1 - -
from HIV/AIDS
6. Patients with other 4 4 1 - -
symptoms such as fever
Total 193 32 3 161 6
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The study included different types of patients with different disease conditions, who
were subjected to ELISA test (IgM) for Rubella. As given in table 12, among 150
female patients with BOH, 6 were positive to Rubella (IgM); among 7 patients suffering
from ocular infection, 1 was positive; among 6 patients suffering from HIV/AIDS, 1
was positive and among 4 patients with other symptoms such as fever 1 was positive to
Rubella (IgM).

Table 13: Prevalence of Cytomegalovirus (CMV) infection according to the age
group and sex

Age |Total patients Male Female
group &Js%el\(;lt{e/d of Suspected| Positive |Positive|Suspected| Positive |Positive
cases cases % cases cases %
0-10 18 10 1 10.00 8 4 50.00
11-20 19 2 1 50.00 17 2 11.76
21-30 113 4 0 0 109 10 9.17
31-40 38 10 2 20.00 28 2 9.14
41-50 7 6 1 16.67 1 0 0
51-60 0 0 0 0 0 0 0
61-70 1 1 0 0 0 0 0
71-80 1 1 0 0 0 0 0
Total 197 34 5 163 18

As given in table 13, a total of 197 patients were tested for CMV (IgM). The highest
number of suspected cases was 109 from the age group 21-30 in case of female that
were 10 from the age groups 0-10 and 31-40 years in case of male. Positivity rate was
highest (50.00%) in the age group 0-10 years among females and in 11-20 years
(50.00%) among males.

100



Table 14: Correlation of Cytomegalovirus (CMV) infection with different disease

conditions
S. N.| Patientswith different |Total no. of Male Female
disease conditions suspected
casesof |Suspected| Positive |Suspected| Positive
CMV cases cases cases cases
1. Female with BOH 150 - - 150 14
2. Male (Husbands of 8 8 0 - -
female with BOH)
3. | Infantswith congenital 18 10 1 8 4
infections or those born
to female with BOH
4. | Patients suffering from 7 4 1 3 0
ocular infection
5. | Patients suffering from 6 6 2 - -
HIV/AIDS
6. Patients with other 8 6 1 2 0
symptoms such as fever,
joint pain
Total 197 34 5 163 18

The study included different types of patients with different disease conditions, who
were subjected to ELISA test (IgM) for Cytomegalovirus. As given in table 14, among
the 150 female patients with BOH, 14 were positive to Cytomegalovirus (IgM); among
the 18 infants, 5 were positive; among 6 patients suffering from HIV/AIDS, 2 were
positive; among 7 patients suffering from ocular infection, 1 was positive; and among 4

patients with other symptoms, 1 was positive to Cytomegalovirus (IgM).
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Table 15: Prevalence of Herpes simplex virus (HSV) infection according to the age
group and sex

Age |Total patients Male Female
group susp:;tved of Suspected|Positive %_ c_)f Suspected|Positive %_ c_)f
cases | cases | positive | cases | cases | positive
cases cases
0-10 20 10 0 0 10 2 20.00
11-20 18 3 1 33.33 15 6 40.00
21-30 142 30 3 10.00 112 9 8.03
31-40 50 22 1 454 28 3 10.71
41-50 7 5 1 20.00 2 0 0
51-60 3 2 1 50.00 1 0 0
61-70 1 1 0 0 0 0 0
71-80 1 1 0 0 0 0 0
Total 242 74 7 168 20

As given in table 15, a total of 242 patients were tested for HSV (IgM). The highest
number of suspected cases was 112 from the age group 21-30 in case of female that
were 30 from the age group 21-30 years in case of male. Positivity rate was highest
(40.00%) in the age group 11-20 years among females and in 51-60 years (50.00%)

among males.
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Table 16: Correlation of Herpes simplex virus infection with different disease

conditions
S.N.| Patientswith different | Total no. Male Female
d conditions suspoefcted Suspected |Positive|Suspected |Positive
cases cases cases | cases cases
1 Female with BOH 148 - - 148 17
2. Male (Husbands of 8 8 0 - -
female with BOH)

3. Infants with congenital 18 10 0 8 1

infections or those born to

female with BOH
4. Patients suffering from 7 4 1 3 0
ocular infection
5. Patients suffering from 6 6 1 - -
HIV/AIDS
6. Patients with genital 47 41 5 6 1
infections

7. Patients with other 8 5 0 3 1

symptoms such as fever,

fainting attacks, paralysis

Total 242 74 7 168 20

The study included different types of patients with different disease conditions, who

were subjected to ELISA test (IgM) for Herpes ssimplex virus (HSV) as given in table
16. Among 148 female patients with BOH, 17 were positive to HSV (IgM); among 47

patients with genital infections, 6 were positive to HSV (IgM) and 1 patient was

positive to HSV (IgM) from each of the group of infants, patients suffering from ocular

infection, patients suffering from HIV/AIDS and patients with other symptoms.
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CHAPTER-VI

6. DISCUSSION AND CONCLUSION

6.1 DISCUSSION

TORCH infections are unique in their pathogenesis and have potentially devastating
clinical manifestations (Boyer and Boyer, 2004). These infections, acquired in utero,
can be severe enough to cause fetal 1oss or can result in intrauterine growth restriction,
prematurity, or chronic postnatal infection. 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 (Klein and Remington, 2001).

Congenital toxoplasmosis remains an important cause of blindness, although avoiding
exposure to cats and uncooked meat can prevent it. The incidence of congenita rubella
has been lowered due to vaccination. While cytomegal ovirus remains the most common
cause of congenital infection even in the developed countries, the possibility of
effective treatment with Ganciclovir has emerged from recent studies. In neonata
herpes, selective use of cesarean delivery and antivira therapy can decrease incidence

and improve outcomes (Boyer and Boyer, 2004).

The present study was conducted among the patients visiting NPHL to determine the
seroprevalence of antibodies (IgM) against the agents causing TORCH infections. Two
hundred and seventy six blood samples were collected from the suspected patients and
subjected to Enzyme Linked Immunosorbent Assay (ELISA).

Out of 276 patients requesting for different panels of TORCH tests, 164 patients were
female with bad obstetric history (BOH) ranging from 19 to 39 years of age, 8 patients
were male partners of the femaes with BOH, 20 patients were infants suspected of
congenital infections or those born to the females with BOH, 6 were HIV/AIDS

patients, 10 patients were suffering from eye infection, 47 patients were suffering from
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genital infections and 20 patients were suffering from other symptoms such as fever,

joint pain, fainting attacks, headache, paralysis etc.

The highest number of female patients 125 (45.29 %) were found in the age group 21-
30 followed by 32 (11.59%) in the age group 31-40. Thisis probably because of the fact
that females of these age groups are of childbearing age and are screened for antibodies

against TORCH infection agents at their prenatal visits.

In the present study on the seroprevalence of antibodies (IgM) against the agents
causing TORCH infections, an overall prevalence of 13.70% to T. gondii, 4.66% to
Rubellavirus, 11.67% to CMV and 11.16% to HSV was found. Toxoplasma (IgM) was
found to have the highest seroprevalence among the four TORCH agents because in
addition to congenital transmission, Toxoplasma is also transmitted orally by eating raw

meat or exposure to infected cat faeces.

Out of total 276 TORCH infections suspected serum samples, 76.81% (212/276)
samples showed negative result and 23.19% (64/276) samples showed positive result.
Out of 64 positive patients, 46 were found to be infected with single TORCH agent and
18 with multiple TORCH agents. Similarly, out of 18 patients with multiple infections,
16 were female. Among these 18 patients with multiple infections, 2 female patients
with bad obstetric history were positive to all the four TORCH agents under study.

Of the total 276 TORCH suspected cases, 86 (31.16%) were male and the rest 190
(68.84%) were female. Though statistically insignificant, females showed higher
positive rate of 26.32% (50/190) as compared to 16.28% (14/86) in males.

Seroprevalence percentages of IgM antibodies were 15.43% (25/162) for T. gondii,
4.00% (6/150) for Rubella, 9.33% (14/150) for CMV and 11.49% (17/148) for HSV in
the female patients with BOH. In a similar study carried out in India in women with
different complications of pregnancy, seroprevalence percentages of Toxoplasma
(13.1%), Rubdla (6.5%) and CMV (5.8%) was found (Yasodhara et al, 2001). In

another study carried out in Mumbai, India in 380 pregnant women with BOH, it was
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found that, IgM antibodies were positive in 40 (10.52%) for Toxoplasma, 102 (26.8%)
for Rubella, 32 (8.42%) for CMV and 14 (3.6%) for HSV -1l (Turbadkar et al, 2003). A
higher seroprevalence to TORCH infection is also accounted in a study conducted in 20
pregnant women with BOH in Nainital, India (Thapliyal et al, 2005). However, lower
seroprevalence of IgM were found in a study that was conducted to evaluate the
seroprevalence of TORCH infections in TORCH suspected Nepalese women of
childbearing age (Kafle et al, 2004).

Seroprevalence of IgM antibodies were 0.00% (0/20) for Toxoplasma, 0.00% (0/18) for
Rubella, 27.78% (5/18) for CMV and 5.55% (1/18) for HSV in the infants. Among the
four TORCH agents under study, CMV was found to have the highest seroprevalence
(27.78%) rate in the infants. This may be because of the fact that in addition to the
placental route, CMV can be transmitted at delivery via the maternal genital tract,
during the post parturm period in breast milk and transfused blood products.

Similarly, seroprevalence of IgM antibody were found to be 33.33% (2/6) for
Toxoplasma, 16.67% (1/6) for Rubella, 33.33% (2/6) for CMV and 16.67% (1/6) for
HSV in the HIV/AIDS patients. Thus, from our study, Toxoplasma and CMV were
found to be more prevaent opportunistic infectious agents than Rubellaand HSV in the
HIV/AIDS patients. However, this cannot be statistically defined because of small
sample size of HIV/AIDS patients.

Out of 219 suspected cases of Toxoplasma, 41 were male and 178 were female. Among
males and females, 4.88% (2/41) and 15.73% (28/178) were positive to Toxoplasma
(IgM) respectively. Seroprevalence of Toxoplasma was highest (29.17%) in the age
group 11-20 in this study. Overall, 13.70% (30/219) patients included in this study had
Toxoplasma IgM antibodies. In a study done in 272 patients with ocular diseases,
malignancy (including leukemia), women with bad obstetric history (BOH) and others
(patients with fever, lymphadenitis and encephalitis), 5.70% had Toxoplasma IgM
antibodies (Rai et al, 2003).
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Of the different groups of patients under our study, HIV/AIDS patients were found to
have highest Toxoplasma (IgM) positive rates [33.33% (2/6)]. This result is in
accordance with the results [32% (130/411)] obtained in a similar study done by Grant
et al (1990). However, the seroprevalence of Toxoplasma (IgG/IgM) was found to be
higher (67.8%) in HIV infected hosts in a similar study carried out in Bombay
(Meisheri et al, 1997).

In the present study, patients with ocular infections had Toxoplasma IgM positive rates
of 30.00% (3/10) which correlates with the study done in India using ELISA (1gG/IgM)
in 200 uveitis cases (Jain et al, 1998).

Female patients with bad obstetric history had Toxoplasma IgM positive rates of
15.43% (25/162) which is comparable with the findings of a study done by Rai et al
(2003). However, a higher Toxoplasma IgM seroprevalence (41.47%) was found in a
study done in Kashmir, India, in 285 women with repeated abortions (Zargar et al,
1998).

An increase in Toxoplasma seroprevalence with increasing gravida was detected in
female patients with BOH. Toxoplasma IgM prevalence was found to be 11.11% in
women with 1 gravida; 14.54% in women with 2 gravida and 18.30% in women with
more than 2 gravida. This results correlates to the finding of Nissapatorn et al (2003) in
Malaysiain which an increase in Toxoplasma seroprevalence with increasing parity was
detected (P<0.05).

Among 199 Toxoplasma suspected cases of age greater than 10 years, 4.54% (1/22)
among the vegetarian, 13.00% (21/152) among the non-vegetarian not having pork, and
32.00% (8/25) among the non-vegetarian patients having pork were found to be
Toxoplasma (IgM) positive. Statistically significant association of Toxoplasma
infection with meat eating habit (p<0.05) was found. This results correlates to the
finding of Ral et al (1999). By thisfact, atypical role of meat eating habits of peoplein
the high Toxoplasma seroprevalence in Nepal was demonstrated.
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Moreover, datistically significant association of Toxoplasma infection with
domesticated cats (p<0.05) was found. Among 199 Toxoplasma suspected cases of age
greater than 10 years, 40.00% (4/10) among the patients having cat as pet and 13.76%
(26/189) patients not having cat as pet were found to be Toxoplasma (IgM) positive.

This results correlates to the finding of Jones et al (2005). By this fact, atypical role of

domesticated cats in the high Toxoplasma seropreval ence was demonstrated.

Out of 193 suspected cases of Rubella, 32 were male and 161 were female. Among
males and females, 9.37% (3/32) and 3.73% (6/161) were positive to Rubella (IgM)
respectively. Seroprevalence of Rubella was highest (5.89%) in the age group 11-20 in
this study. Overall, 4.66% (9/193) patients included in this study had Rubella IgM
antibodies. This lower seroprevaence rate of Rubella (IgM) as compared to other

TORCH agents may be due to Rubella vaccination during the childhood.

Of the different groups of patients under our study, patients with symptoms such as
fever, joint pain etc. were found to have highest Rubella (IgM) positive rates [25%
(1/4)]. In the present study, patients suffering from ocular infection had Rubella positive
rate of 14.28% (1/7) and HIV/AIDS patients had positive rate of 16.67% (1/6).

In our study, female patients with bad obstetric history (BOH) had Rubella (IgM)
positive rate of 4.00% (6/150). However, a higher Rubella (IgM) seropositivity of
10.38% was found among 183 women presented with history of adverse pregnancy
outcome in astudy in Amritsar, India (Singla et al, 2003).

Out of 197 suspected cases of Cytomegalovirus (CMV), 34 were male and 163 were
female. Among males and females, 14.70% (5/34) and 11.04% (18/163) were positive
to CMV (IgM) respectively. Seroprevalence of CMV was highest (27.78%) in the age
group 0-10 in this study. Overall, 11.67% (23/197) patients included in this study had
CMV IgM antibodies.
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Of the different groups of patients under our study, HIV/AIDS patients were found to
have highest CMV (IgM) positive rates [33.33% (2/6)]. In the present study, patients
suffering from ocular infection had CMV positive rate of 14.28% (1/7) and patients
with other symptoms such as fever, joint pain etc had positive rate of 12.50% (1/8).

In the present study, female patients with bad obstetric history (BOH) was found to
have CMV (IgM) positive rate of 9.33% (14/150) and infants with various problems
suspected of congenital infection or those born to femae with BOH was found to have
CMV (IgM) positive rate of 27.78% (5/18). In a similar study carried out in Southern
Africa, CMV (IgM) positive rate of 19.20% was found in female patients with BOH
and that of 24.20% was found in the infants (Bos et al, 1995). In another study carried
out in China in women with history of abnormal pregnancy, the positive rate of CMV -
IgM was 13.59% (Xu, 1991). In a similar study carried out in 96 samples from
symptomatic babies in the age group of few days to 6 months exhibiting different
congenital anomaliesin India, the positive rate of CMV-IgM was 18.75% (Gandhoke et
al, 2006). High seroprevalene of CMV can also be seen in other studies carried out in
India (Abraham et al, 1999; Chakravarty et al, 2005 and Thapaliyal et al, 2005)

Out of 197 suspected cases of Herpes simplex virus (HSV), 74 were male and 168 were
female. Among males and females, 9.46% (7/74) and 11.90% (20/168) were positive to
HSV (IgM) respectively. Seroprevalence of HSV was highest (38.89%) in the age
group 11-20 in this study. Overall, 11.16% (27/242) patients included in this study had
HSV IgM antibodies.

Of the different groups of patients under study, female patients with bad obstetric
history (BOH) were found to have HSV (IgM) positive rate of 11.49% (17/148). In a
similar study carried out in Turkey in the sera of 73 mothers who had different kinds of
obstetrical problems like abortus, stillbirth, prematurity, postmaturity and intrauterine
development retardation, HSV-1 and HSV-2 IgM seropositivities were found to be
9.6% (7/73) and 8% (6/73) respectively (Cengiz et al, 1993).
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Similarly, infants with various problems suspected of congenital infection or those born
to female with BOH had HSV (IgM) positive rate of 5.55% (1/18), patients suffering
from ocular infection had positive rates of 14.28% (1/7), HIV/AIDS patients had
positive rate of 16.67% (1/6), patients suffering from genital infections had positive rate
of 12.76% (6/47) and patients with other symptoms such as fever, fainting attacks,
paralysis, etc had positive rate of 12.50% (1/8).

6.2 CONCLUSION

The study was carried out to determine the seroprevalence of TORCH (IgM) among
suspected patients visiting NPHL, Teku. Out of total 276 TORCH suspected serum
samples, 23.19% (64/276) samples showed positive result. An overall seroprevalence of
13.70% to T. gondii, 4.66% to Rubella virus, 11.67% to CMV and 11.16% to HSV was
found in the study. Seroprevalence percentages of 15.43% (25/162) to T. gondii, 4.00%
(6/150) to Rubella, 9.33% (14/150) to CMV and 11.49% (17/148) to HSV were found
in the female patients with BOH.

Highest seroprevalences of Toxoplasma, Rubellaand HSV were found in the age group
11-20 years whereas that of CMV was found in the age group 0-10 years. Among the
patients with different disease conditions, the highest seroprevalence of Toxoplasma,
CMV and HSV were found to be in HIV/AIDS patients whereas the highest
seroprevalence of Rubella was found in the patients with other symptoms (fever, joint
pain etc). The study revealed that there is no statistically significant difference on the
seropositivity of TORCH agents among mae and female patients (P > 0.05).
Statistically significant associations of Toxoplasma infection with meat eating habit and
with domesticated cats (P<0.05) was found.
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CHAPTER-VII

7. SUMMARY AND RECOMMENDATIONS

7.1 SUMMARY

1. The study was conducted among the patients suspected of TORCH infections
visiting National Public Health Laboratory, Teku in collaboration with Central
Department of Microbiology, Tribhuvan University, from May-September 2006.

2. During the study period, atotal of 276 patients were studied out of which 86 were
male and 190 were female. Out of 86 male patients, 14 (16.28%) were found to be
positive and out of 190 female patients, 50 (26.32%) were found to be positive to
one or more TORCH agents.

3. Out of 276 patients, 46 (12 male and 34 female) were found to be infected with
single TORCH agent, 18 (2 male and 16 female) with multiple TORCH agents and
212 were found to be negative to all TORCH agents under study.

4. Among 276 patients under study, 164 patients were female with bad obstetric
history (BOH), 20 patients were infants (2 days to 10 months old) with various
problems suspected of congenital infection or those born to female with BOH, 8
patients were male who were the husbands of females patients with BOH, 15 were
patients with other symptoms such as fever, joint pain, fainting attacks, paraysis
etc., 10 were patients suffering from various eye problems and 6 were HIV/AIDS
patients.

5. Among 219 (41 male and 178 female) suspected cases of Toxoplasma, 4.88% (2/41)
of male and 15.73% (28/178) of femal e patients were positive to Toxoplasma (IgM).

6. Among 193 (32 male and 161 female) suspected cases of Rubella, 9.37% (3/32) of
the male and 3.73% (6/161) of the femal e patients were positive to Rubella (IgM).

7. Among 197 (34 male and 163 female) suspected cases of Cytomegalovirus, 14.70%
(5/34) of the male and 11.04% (18/163) of the femae patients were positive to
CMV (IgM).
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8. Among 242 (74 male and 168 female) suspected cases of Herpes simplex virus,
9.46% (7/74) of the male and 11.90% (20/168) of the female patients were positive
to HSV (IgM).

9. The overall seroprevalence rates of IgM antibody were 13.70% to T. gondii, 4.66%
to Rubellavirus, 11.67% to CMV and 11.16% to HSV.

10. Associations of Toxoplasma infection with both meat eating and cat rearing habits
of patients were found to be statistically significant (P<0.05).

7.2 RECOMMENDATIONS

1. All women of childbearing age should be tested for antibodies against TORCH
infection agents. Especially, pregnant women and women with bad obstetric history
should be screened for TORCH titers (IgG and IgM). Prenatal and newborn
screening should be employed to identify and treat congenital infections.

2. Immunosupressed patients including HIV/AIDS patients, cancer patients
undergoing chemotherapy, transplant recipients etc. should be routinely tested for
TORCH infection agents and treated timely in order to avoid serious complications.

3. Prenatal and newborn screening should include not only the causative agents of
TORCH infections but also the causative agents of other congenital infections such
as Varicella Zoster Virus (VZV), Treponema pallidum, Hepatitis B Virus (HBV),
Human immunodeficiency virus (HIV), Parvo virus, Chlamydia trachomatis,
Mycoplasma, Group B Streptococci, etc.

4, More advanced molecular diagnostic methods such as Polymerase chain
reaction (PCR) should be used.

5. Early detection and treatment of TORCH infections and preventive measures
including awareness of the routes of transmission have to be carried out in order to
reduce the incidence of later occurring life threatening consequences. Vaccines
where available, should be affordable.

6. As this study was confined to NPHL, Teku, it does not necessarily revea the
total picture of the whole country, therefore this type of study should be carried out
in hospitals and laboratories as well as in the communities of different parts of our
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country in order to obtain information regarding geographical, ethnic and gender
wise variation of seroprevalence of TORCH infection.

Seroprevalence of Toxoplasma should be determined in various ethnic groups of
our country especially those with raw meat eating habit and in the communities with
people of low socioeconomic profile.

. There are some limitations in our study. In our study, seroprevaence of only IgM
antibody againt the TORCH infection agents is determined. Hence it is
recommended that the study should be carried out to determine seroprevalence of

both 1gG and IgM antibodies against the TORCH infection agents.
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APPENDI X-I

QUESTIONNAIRE

Clinical Profile:

N A, e e Lab No:
AQE

Sex: Mae[ ] Female ]

AAr B, i

D 1
TestreqUESIEd: .. ..

Clinical History:

Y 101 1] 1 4 PP

Meat eating habit:
Vegetarian [ 1 Non-Vegetarian not having pork ]
Non-Vegetarian having pork ——]

Presence of cat at home:
Yes [ No [

Past history of TORCH test:

Yes [ No [
IfYEeS, When? .....coooiiii i

To befilled in case of female patientsonly:

Marital Status: Married L—1 Unmarried—
Ageat marriage: ............. years
Ageat first child birth: ......years
Pregnancy: Yes [ ] No[ ]
Week of Gestation ............
Gravida: .......cccovvvinn.
No. of Abortion/ Miscarriage/ Stillbirth: ...................
Result:
Positive Negative

Toxoplasma Antibody (IgM):

Rubella Antibody (IgM):

Cytomegalovirus Antibody (IgM):

Herpes Simplex Virus Antibody (IgM):
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APPENDIX -1

LIST OF EQUIPMENTSAND MATERIALSUSED DURING THE

STUDY

A. Materials provided with the TORCH IgM kits (Human, Ger many)
Microtiter Strips coated with purified Toxoplasma antigens
Microtiter Strips coated with purified Rubella virus antigens
Microtiter Strips coated with purified CMV antigens
Microtiter Strips coated with purified HSV antigens
Toxoplasma IgM Negative control and Positive Control
RubellalgM Negative control and Positive Control

CMV IgM Negative control and Positive Control

HSV IgM Negative control and Positive Control
Toxoplasma Anti-IgM Conjugate

Rubella Anti-IgM Conjugate

CMV Anti-IgM Conjugate

HSV Anti-IgM Conjugate

Dilution Buffer IgM

Washing Solution

TMB Substrate Reagent

Stop Solution

Adhesive Strips

NOTES: The general purpose reagents. Dilution Buffer IgM, Washing Solution,
Substrate Reagent and Stop Solution are interchangeabl e between different lots and kits. All
other reagents are specific for theindividual package lot and must not be interchanged with

other lots.
B. Equipments
Centrifuge Gemmy (Taiwan)
Refrigerator Videocon (India)
Vortex mixer Gemmy (Taiwan)
Incubator (25°) Gallenkamp
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Autoclave Stermite (Japan)

Hot air oven Memmert (Japan)
ELISA washer (Humawash manual) Human (Germany)
Human ELISA Plate Reader Human (Germany)
Printer Epson (Indonesia)
Water Distillation Plant India

Micropipettes (1000ul, 500ul, 100ul)  Biohit (Finland)

C. Miscellaneous

Syringe, Pipette tips, Test tubes, Test tube markers, Towel paper, Cotton, Distilled water,
Measuring cylinder, Lysol, Plastic containers.
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APPENDIX-I11

CALCULATION AND INTERPRETATION OF RESULTS

Calculation: In the ELISA tests for the detection of IgM antibodies to Toxoplasma,
Rubella virus, Cytomegalovirus and Herpes simplex virus, Cut-off value (COV) is
calculated by the formula:

Cut-off value (COV) = Negative control (NC) + 0.2 x Positive control (PC)

The test run may be considered valid provided that the following criteria are met:

NC <0.250

PC = 0.400

PC:NC=3

I nter pretation of Results:

In case of Toxoplasma,

Absorbance of patient at 450 nm = COV + 15%: anti-Toxo-IgM-Ab-positive
Absorbance of patient at 450 nm < COV + 15%: anti-Toxo-IgM-Ab-negative
In case of Rubellavirus (RV),

Absorbance of patient at 450 nm > COV + 15%: anti- RV-IgM-Ab-positive
Absorbance of patient at 450 nm < COV + 15%: anti- RV-IgM-Ab-negative
In case of Cytomegalovirus (CMV),

Absorbance of patient at 450 nm = COV + 15%: anti-CMV-IgM-Ab-positive
Absorbance of patient at 450 nm < COV + 15%: anti-CMV-IgM-Ab-negative
In case of Herpes simplex virus (HSV),

Absorbance of patient at 450 nm = COV + 15%: anti-HSV-IgM-Ab-positive
Absorbance of patient at 450 nm < COV + 15%: anti-HSV-IgM-Ab-negative

Note: Dueto physiological and analytical variations patients results lying 15% above
or below the calculated cut-off are equivocal. It is recommended to measure these

samplesin parallel with afresh sample taken 7 to 14 days later.
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DATA ANALYSIS (CHI-SQUARE TEST)

APPENDIX-1V

A. Association of presence of TORCH infectionsin male and female patients

Pr esence of Absence of Total
TORCH infections | TORCH infections
Male Patients 14 72 86
Female Patients 50 140 190
Total 64 212 276

Test statistic is ¥ 2

Ho: There is no significant association of presence of TORCH infections in male and

female patients.

Hi: There is significant association of presence of TORCH infections in mae and

female patients.

From x 2=% (0-E) ?/E, we find x 2=3.409
Thus x 2 cal (3.409) < x 2 tab at a=0.05 and degree of freedom=1 i.e., 3.841

Hence, Ho is accepted i.e. there is no significant association of presence of TORCH

infectionsin male and femal e patients.

B. Association of Toxoplasma infection with meat eating habit

Meat Eating habit Toxoplasma | Toxoplasma Total no. of
Positive cases | Negative cases | suspected

patients  of
age>10

Vegetarian habit 1 21 22

Non vegetarian not having pork | 21 131 152

Non vegetarian having pork 8 17 25

Total 30 169 199
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Test statistic is ¥ 2

Ho: Thereis no significant association of Toxoplasma infection with meat eating habit.
Hy: Thereissignificant association of Toxoplasma infection with meat eating habit.
From x 2=% (0-E) ?/E, we find x 2=7.687

Thus x 2 cal (7.687) > x 2 tab at 0=0.05 and degree of freedom =2 i.e., 5.99

Hence, Ho is regjected and the test is significant i.e. there is significant association of

Toxoplasma infection with meat eating habit.

C. Association of Toxoplasma infection with domestication of cat

Domestication of cat Toxoplasma Toxoplasma No. of suspected
Positive cases Negative cases patients of age
>10
Have cat as pet 4 6 10
Do not havecat aspet | 26 163 189
Total 30 169 199

Test statistic is x 2
Ho: There is no significant association of Toxoplasma infection with domestication of
cat

Hi: Thereis significant association of Toxoplasma infection with domestication of cat

From x 2=% (0-E) ?/E, we find x 2=5.158

Thus x 2 cal (5.158) > x 2 tab at 0=0.05 and degree of freedom =1 i.e., 3.841

Hence, Ho is rgected and the test is significant i.e. there is significant association of
Toxoplasma infection with domestication of cat.
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TOXO IgM

ELISA Test for the Detection of IgM
Antibodies to Toxoplasma Gondiiin Human
Serum

Size
[REF] 51108 96 Teuts Complete Tast Kit
Intendod Use

The TOXOD igM ELISA is inended for iho detoction of Immuno-
globulin M [IgM) class antibodies 1o Toxoplegrma gondd @n hurman
ST

Taxopdasma infects nearty all mammaliens and birds. 1 s the most
widaly distribuled of all intraceBular parsiles. Humans bacoms
infected through contamination with feces of uncooked meal, or
through direct inoculation wia blood tmnsiuaions of  songenital
(ransmission,

Pregoant women who acurg lowoplasmosis during the lirst -
masier have o 25% nsk of letal ransmission fosulbing in Spon-
{aneous aborlicna, stillboms, or severe disease. Sidy fve pedcent
of idants borm o women nlected during the third timasior have
pubclinical mection with ulimately B5% developing chororalinitis of
ramaplogicil soequislne.

Principle - Classic EIA -
Tha HUMAN TOXO g ELISA i based on the classical ELISA
tachnigues, The microliler sifip wells as & solid phase aro coaled
with purified Toxoplasma gorndd mambrane antigens (TOXO-Ag). In
the first incubation step cormesponding specific anibodies (TOX0-
Ight-Ab) prosent in pationt specimens o controds bind to the
anfigons at the solid phaze. The sampie ddution buffor conisins
anti-humnan igh 1o prevent rheumatold factor (RF) inierference
and competition from specific IgG presoent in e speciman.
AL the end of the ncubation unbound eomponanis are washed oul
F;iu-mmmalmnwmu-lﬂ conjugate {nm-rmm lw
perowdass ted) is added
mﬂmym1wmmm mdﬂhgmmﬂhmalmul
typicat Attar a second washing step o remove
ExCESE conjugata, Tmmmumﬁma: A blus colouwr
dovelops changing o yeliow after stopping the maction.  The
intensity of the colour is dvectly proportional 1o the TOXO-ight-Ab
concanration in ke specimoen.
Thes absorbance of controls and spacimen is determined by using
ELISA microplaie resders or awtomated ELISA syslems (ke
HUMAN's HUMAREADER o ELISYS line), Results jor paten
samiples are oblained by comguirison with o cul-off valua

Reagents and Conlents
WiE] 12 Migrotiter Strips (in 1 siip haldar)

(Code TOX M)

B.wasll anap-oll strips

coatod with Foxdaalesm gondd mambrana antigoen
25 ml TOXO g Megative Control (green cap)

ready lor use, human
g} 25 ml TOXD lgM Positive Contrel (red caph

raady lor usas, hurman

i

100 mi Dilution Buffer lgM (blus cap)

2111 ready lor use, goloured graan pH B.5 £ 0.2
Phasphale bulfer 10 prumiok
Ml B
AlEnarman 10 gt
Anti-hurman-lgG (goat)

12 mi  Anti-lgM Conjugate (white cap)
ready for use. colouret] red
Andi-hurman lgh mbbit), perosbdase-conjugaled

50 ml  Washing Solution (white cap)

Ll Concenirate for about 1000 mi pHT724+02
Tris bulfar 10 mimaol
Mall Bgl

[ 15 ml Substrate Reagent (Back cap)

BAED raady for use, colourizss o bluish pH 3.7 2 0.2
3.3, 5 5'4etramethyibenridn (TMB) 1.2 ol
Hydiopan parmxide 3 ol

15 ml Step Solution {(rod cap)

5104 Bulphusic ackd, ready for uso 0.5 modd

2 Adhesive Sirips
Preservatives: Tolal concantrution < 0.1%
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Saloty Motes

Do not swallow e reagents. Avoid contact with oyes. skin ard
mucous miemitsanes. Al patiend specimons and confrols should e
handlod as polentially infectious. Thae controls have been checked
on donor level lor HOV and HIV-12 antibodies and HBsAg and
found negative. Wear protective clothing and disposable gloves

should e inactivaded by wabdated procedures (suiociaving of
chomical reatment} in accordance with applicable regulabions.,
[ET0F] irates eyes, skin and mucous mambranes. Upon contacy,
rinse thoroughly wilh copious amounts of waler amd consull o
Coclar.

Stability

Thes resegesnts are stabls up 1o the stated expiry dates on e indi-
withual lnbasls when stoned 81 2. B 0

Alar opering reagenis have 1o be stored at 2. 8°C and wused within
60 days (soe also "MNola®)

M) (Code: TOX M)

- amﬂal:l In @ alumnenium bag with 8 deskccant.

~ st b al roomn lemperahine balors opaning,

- unused: reium with the desiccant 1o the nip-lock bag and ston i
s way at 2. 8°C.

Do ot teuch e uppsr fm or he bottom of the wells wilth ingers.

Asagent Preparalion
Bring all reagonts 1o room lemperaluie (15...25°C) bafors uso.
Reagents nol in use should always be slored at 2 5°C.

MHotes

Tha | purpose reagents [[RLRA] 5111, [WS] a1, [B0H] 5100,
are iMerchangeable batween ditforent |ots and kits. For

g tests use ondy Igh dilution buler [BCA] 5111,

&l gther reagems ane specific for the hdlvl-:h.l.ll package lot and
miEl not be interchangod with ofhaer lots. Mo reagents of ofhar
manuiacturers should be used aloeng with reagents of s kil

Wirking Wash Solution [WESH]
~ diluta  [WE] 5108 1420 wilh lresh delonised wales, sg. 50ml

[WE] 8102 + 1000 mi = 1050 mi,
- Blability: up 1o 60 days at 15...25°C

Spocimen

Semum

Do nc wesr ity Rpesrmin: of hemolysed S pecimans.
Spacimens may be stored lor 7 days &l 2. 8°C or longer at -20°C
Freazrs and thaw once only. Thawed speciman must De homoge-
nised. Eliminate paficulale matier by contrifugsition or fifration.

Procedure
Follow the procedure exacily a5 describad
Procedural Nofes
Pz Do el mis caps of vials (risk of conteminntion), Do mol use
reagents afier tholr expirabion dale
P2: Do nol vse reagents thal could be contaminated or look or
sl ot Than ususl.
P3: Fecond specimens and confrols canofully on the spread sheet
supplied wih the kil
P4: [MIC] - ssdect the reguired number of Mecrotiter Sinps.
P5; Aun duplicates lor continla. Pipeatie contreds and spoeciman on
the botbom in the microwells.
PE: Always add reagents in the same order and timing to
minimise reaction time differences between wells. This i im-
poriand lor reproducible resulls. Pipalling of spoacimans should ot
axcesd 5 minutes, Ohensse pipette the calibalion cure in the
indicated] posiions al hall way lUme of the sedes. | mone than 1
plabi is s, fepaal the dose response cierve for each plala.

PT: Avoidiremove alr bubbles prios i incubatiors and readeng ol
abeorhance
F8: [Bid] — incubate n the dark, [E06E] inftintes a kinotle moacton,
which is tatrmibnatisd by [ETOP)
P8 [Gil- M) - turbidity mlter addition of the sample has no influsnce
o thi resuits



Wash Procedure

The wash procedure ks critical. Insufficient washing will resull in
jpooE preckion of lnkasly lgh absorbancs.

W1 Remove Adhesive Sinps, aspimle ol the contents nto 5%
sodium hypochionite sohition and add [WASH] 1o each well, aspirate
off after 30 sec_ soak time and repaal washing 3 resp. 4 limes.
W2: In case of aulomatic washers fill and prime with [WaSH].
Subseguently wash strips 4 msp 5 limes. Ensure the washear {ils
ol walls completely and aspiraies off efficiently after 30 sec.
{remaining liquéd: < 15 i),

W3: Afier washing. remove remaining liquid by tspping the plate
upside down on lissue paper

Pipeiting Scheme
Reagens and specimans should be al reom lemparmluem befors
una

Sampls Propamiion:

Dilute the patient's sera 1+ 100 with [DILW] 5111, e.g9. 10 Wl sarum
+ 1 i [DILM] 5111, mix tharoughly (sea PE).

Incubate diluted samples at least 5 min, prior to lurther
processing,

Debuted samples cam be slored up o 24 hoatl 2 8°C belore
bexsting

| Gonirals nre ready for use.

Step 1 Well [pl]
A1 | Br/CY | DUVED | Fl...
| gk | [WE] [FE] | Sampss
n duplicale - | 100 = i
in duglicate - - w | -
Diluted samplas - - - 100
caver with Adhesive Sirips

Incubate 30 min. at 17...25°C
Wash 4 fimas s doscribed (300 W1 - W3)
350 | 350 | 350 | 350

Step 2

=] - [ 100 | o | 1o

[WiFS] move whih Adhasiva Strips
Incubate 30 min. at 17.. 26°C

Interpretation of Resulls
Ay (pationt) > COV + 20%:  anti-TOXO-IghM-Ab-positive
Agss (patient) < COV - 20%:  ant-TOXO-IgM-Ab-negative

Dig 1o physiological and analytical variations paonl results ing
20% abova of balow ihe calculated cul-oll are equivocal. It s nec-
ommanded 1 measure these samples in panallel with a resh sam-
ple taken 7 1o 14 days laled, anch in duphcate. The trend between
thie specific antibody levals should be used for interpratation, also
taking inio consideration the specific igG concontraton (HUMAN
ELISA Igi53), tha patient history and sdditional investigations,
Fepeastedly reactive o equivocal samples may be sulgacied o n
confirmatory bast.

Samples from paients with inlectious mononuclosis may give an
seyutvocal or low positve resull. This may be due 1o a reactivation ol
Taxa g antibody production. The possibilty of an infectioos
mononulonss infection shoukd therslore b nvestigated before
inerpratation of results
I an ELISA reader iz nol avallable a visual nlsmpratation of resulls
Ilpniilbh
The substrate biank in well A1 should appear colouress.
* A specimen can be considersd posilive il the colowr ol the
sample well is definioly stronger than the colour of the [FE]
wells B1/C1.

Typical pedormance data can be lound n the Vorification Roport,
sccessible via

wanw human. daldata’gbdvriel-toxom pd! or
ww human-de. comddatalghdvelel-omom. pdl

Nota

The components of the kit are stabls unbil the expiry dale even allar

opening, Howevar, o potential contamination is directly related 1o

thi aumber of samplings. The 00 days lmid altor sl use i aof for

salety reasons.

The handing should always be in compliance with common GLP

roquiremants (") Tha validation criteria mest b metl

{*Thin mchudet Frope caps beng repaced on the v and besty lighiessd [ emoes

ity rEageiiln e & R T SN Rl W Ny SO DO i OONALE
pobbors Dk patil apecisans sic | Shock sohubions aheys

Whaah 5 limas as described {ses W1 - W3)
as0 | 3s0 | aso | aso

Step 3
[ELm] s 1wo | 100 | wo | 1wo
incubate 15 min. al 17...25°C {see PH)
[ETOPF] 5104 Jwo| 1wo | 1wo | 100
Wi caareully

Zem he ELISA mecrotiter plate reader (HUMAREADER) using
Ihee sutrsbrale blank inwell A1

Measure the absobance at 450 nm as s00n &8 possibla or
within 30 min. ahier ierminating of the reaction, using & relerence

wavebengih of G36-660 nm (il available),

Caleulation of Control Values and Cut-olf
Mean absorbance values of [NE] iIn wells B1 and C1 (MNC) and [FT]
it wistls: D1 and E1 (MPC) are calculsted seconding fo:

Aura (B1] + A (C1) Auso (D) » Agia (E1)
MHCs ———; MPC=
2 2

Cui-aill value COV = MNC + 0.2 x MPC

The 1esl run may be conmidensd valid provided thal the following
crifusia e mal

1. Substrate blank in well A1 < 0.150

2. MNC = 0.250

3, MPC 0400

4. MPC:MNCz3

16 R WL e A i i
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RUBELLA IgM

ELISA Test for the Detection of IgM
Antibodies to Rubella Virus in Human Serum

Packnge Size
51108
=

Intended Use

This RUBELLA IgM ELISA is infonded for the delection ol Immuo-
wﬂ{lmmmﬁbﬂnm Fubelia wires (HY) 0 haman

06 Tests Completa Tesi Kit

ﬂubuhw'nuhﬂn:uu-unlﬂm‘mmm usually & mild
axanthem, offen subclinical. Howewer, whoen ocguired in uleo,
Rl wirus can causs the congenital rubedla syndroms, and leasd
1o lotal demise. catamacts, mallormotion, dealness, and mental
restardation.

Irv pragraet woman (frst trimestien) the delaction of Rubsella-spocific
lghd mnlibody strongly swppors & disgnosis of conganital infacton.

Principle = Classic ElA -
The HUMAN AUBELLA lgM ELISA i badoed of tha classical ELISA
., The microtiter strip wells as a solid phase are conted
with cedl cullure derived Rubefla virus anligens (AYV Ag). in tha first
incubation siep coresponding specific  antibodies  (RV-1gM-Ab)
present in paliant specimens or controls bind 1o the antigens al the
solit] phase The sample ddution buller contains anti-human g 1o
provent rheumatoid factor (RF) imererence and competition
from specific IgG presont in tho Spacimaen,
Al the end of the incubation unbound an washed oul.
Fmﬁmmﬂiuﬂmdmmluﬂmﬁm:mﬁ-hnmw
antibodies, peroxdase I added which binds specifi-
cally o IgM class antibodies resulling i the lommation of typical
immunocomplexes. Atler o second washing step o remave excess.
conjugate, TMB/Subsirate is added (Step 3). A blua mhurdwd
ops changing o yallow altar slopping s reaction. Tho inensity of
hm&mmthﬂMmh

mummmmmwmummmwm
ELISA microplate ropders of aulomated ELISA systems (ke
HUMAN'S HUMAREADER or ELISYS lino). Rosults for poafient
samples are obiained by compasison with a cul-ofl valua,

mmcmm
i2 Microtiter Stripa (in 1 siip holdar)

&

FE  25m RUBELLA IgM Positive Control (red cap)
oy for tse, human

100 mi Dilution Buffer lgM (bluo cap)

EuTT|

ready Jor use, colouied arean pHES 0.2
Phoaphale buller 10 mmoid
M agh
Altsumir 10 gA

Anti-hurmnan- g (goaty
12ml Amti-igh Conjugate (white cap)

reacdy for use, colgured red

Ani-huirnan 1ghd irabbit), peroxidase-conjugated
50mi Washing Salution (whiti cap)

Concantrate for about 1000 mi pHTE+02

EiL
Triz butfer 10 mmal
] agh

15 mi  Substrate Aeagent (black cap)

FALH] ready lor use, colouriess o bluish pHAT 02
3.3, 5.5 totmma thylbencidn (THE) 1.2 mmald
Hydogan pardixics 3 mmald

15mi Btop Solution (red cap)

piod Sulphuric acikd, ready lor vse 0.5 mall

2 Adhesive Strips
Preservativea: Total concontrmtion < 0.1%
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Saloty Nates.

Do mol swallow e reagents. Avold contact wilh eyes. Ekin and
mucols mombianes, All palhent specimens and confiols should be
handled as polentially infectious. Tha conbrols have bean chackod
on donor bevel for HOV and HIV-1/2 amibodies and HBsAg and
lownd negative. WMrptmmmaMdmmm
according 1o Good Laboratory Practices

All materials contarninaled with plm Specimens of controls
should be inactivaled by valdaled procedures [autoclaving or
chiemical irmaiment) in accordance with applicable regulations.
[ETGR] imitates eyes, skin and mucous membrmnes. Upon contact,
tinsa (horoughly with coplous amourds of walor and consull a
dochor,

Stabifity

The reagents are siabls wp 1o the stated expiry dates on the -
vidhual Imbeds when stoned ot 2_8°C.

After opaning reagants have 1o ba stored of 2., 8°C wnd used within
B0 days (ses also “Mola®).

(Code: FLIE M)
- sedled n an aheminium bag with & desccant,

— miust ba @l reom lempaaiue belore opening,
= urmesaed; raturn with the desiocant o the rip-lock bag and siors in
Ihis way at 2...8°C.

O neoit Bowch tha uppar rim or the: botiom of the wells with fingers.

Bring all reagents to room emperature (15, 25°C) bators usa
Arngants nol in use should abays be stoed at 2. 8'C.

Notes

Tha general purpese reagents [BILM] 5111, [WE] s100, [SUB] s,
Eﬂﬂummmmmmmwm Fat
Igh tests use only Ight dilution buffer
Mmmﬁnm:mn-mmmwm-u
misl not ba b wilh other fols. Mo redgents of ofher
manuiacturens should be used along with reagents of thes ki

Working Wash Solution [WASH]
- dilute [WE] 5102 1420 with fresh defonised water, s.g. 50 mi
[WE] 5102 « 1000 mi = 1050 mi.

- Stabiity: up 1o 60 days at 15...25°C

Spacimen

Sanmm

Do mest use héghly lipemic of hemolysad specimans.

Specimons may be stored lor 7 days af 2. 8°C or longer al -20°C.
Freeze and thaw once only. Thawed specimen must ba homogs-
nisod, Eliminato paiculato mattor by contrifugaticn of Hitration.

Procedure

Follow the procedure exactly as descnbed.

Procedural Noles

P1: Do nel mix caps of vials (isk of contaminalion]. Do nol use

reagents after their expirmtion data.

P2: Do nol use reagents thal could be contaminated or look or

amell ditfersnt fhan usual.

P3: Aocord specmans and controls carefully on the spread sheet
with tha kil

P [WiC] - select the required numbser of Microtiter Strips.

P5: Aun duplicates for controls, Pipetta controls and speciman on

the Bottom in ihe microwalis.

P8: Always add resgents in the same order and timing o

minimise reaction tme differences betwoen wells. This is Im-

llhulmy tima ol the sares. Il more than 1
plate s used, repsat the dose responsa curve for sach plate,

PT: Avoidiremove air bubbles prior fo mcubations and reading o
abswbanoe,

P8: [GUH] - incubate in the dark. [EUE] initiates a kinetic reaction,
whiich is tarminatod by [FT00].

P [DILM) — wrbidity after addition of e sample has no influsnce
on fhe resubis.



Wash Procedure
The wash procedure is critical. Insufficient washing will result in
pair precision or BElsely high absorbance.
W?vmmmmmﬂmmhuﬂ
srwdivem solution and add [WiSH] to each well, aspirate
off after 30 ssc. soak time and repaal washing 3 resp. 4 limes.
W2 In case ol aulomalic washars Ml and prime with [WASH]
Subsequently wash slrips 4 resp, 5 imes. Ensure the washar fills
all wells completely and aspires ofl efficienlly after 30 soc.
{remaining Bouid: < 15 ).
W3: Altor washing, remove remaining liquid by tapping the plate
uesidhis down on Hasue pape,

Pipatting Scheme

Pangents and specimons shoukd be ol room lemparaiung before
(1--1- 9

Sample Preparathon
Dilute the patient's sera 1+ 100 with [GCW] 5111, .g. 10 pl sevum

+ 1 mi [GILAE] 5111, mix thoroughly (see PO),
Incubate diluted samplos at least 5 min. prior to further

processing.

Diluted samples can ba stored up o 24 h &t 2.5°C belore
testing.
Contrels aio ready for usa.

Step 1 Well [u]
A1 | BuCt | DE | P
i [FE] | Sample
in diplicate - 100 - -
[FE] in duglicate = - 100 -
Diled samples - - ~ | wo
| [Mi<] cover with Adhasive Strips

Incubate 30 min. & 17, 25'C

Wash 4 fimes as described (see W1 - W3)

as0 | aso | aso | aso

Step 2

- | 100 | oo | 100

coven with Adhasive Sirlps

Incubale 30 min. al 17..25°C

Winsh 5 times as described (see W1 - W3)

posaitile:
Tha substrate blank in well A1 should appear colouress.
* A spechmen can be consikdersd positive il the colour ol the

sample wall s definflely stronger than the colour of the [NC]
wells B1/C1.

a50 | aso | aso | ase

Step 3

100 ] 100 | 1wo | 1o

Incubats 15 min. &l 17..25°C [see PE)

Erolam [100] 100 | 700 [ 100

Mix canplully

Zom the ELISA microbier plate reader (HUMAREADER) using
the subsirato blank in well A1

Measws the absorbance ot 450 nm as soon as possible or
within 30 min, atter terminating of the reaction, using a eference

wiavalangth of G30-690 nm (i maidabie).

Calculstion of Control Values and Cul-oif
Mean absorbance valuas of [NC] in walls B1 and C1 (MNC) and [FG]
in watlz D1 and E1 (MPC) are calculabed according bo:

Ao (B ) + Basg (C1) Auan (D) & Aaso (ET)

MNC = i
2 2

Cust-off valuo COV = MNC + 0.2 x MPC

The test nm may be consdensd valid prowvided that the following
critarin aro misl;

1. Substrate blank in well A1 < 0.150

2. MNC £ 0.250

3. MPC = 0.400

4. MPC:MNC=z3

m.ﬂELrSM.MHuMm for immunoglobulin G. Im-
8, B71-874 (1971)
2. Erqudl P.. Enzyma linkad immamosorbent
my{EuEA] . WdMMWM
ant-imm in mnligen coated fubes, J.
mmiunod. 106, 128-135 (1872)

3. Reminglon, J.5., Kein, JO., Infecfious diseases of the lebus
and nowbomn infant Sanders, Philadelphia, London, Toromo
{1976

4, Bm&!DE gl al, Enzyma-mmunoassays for vird disoases,
J. Infect. Dis. 136. Supplernent 274-278 (1877}

5 Wolk, W.A. Essentinls of Maedical . Second ed.,
1B Lippincott Company, Philadsiphia, New York, San Jose,
Toronto, G2E-620 [1882)
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CMV IigM

ELISA Test for the Detection of IgM
Antibodies to Cyfomegalo Virus in Human
Serum

Package Size
51104
(]

Intended Use
The CMV Igh ELISA s intended for the detection ol lmmone-
MBMMMHWWIM}m

cwmmmmmm About 50% ol he genemnl popu
mummwmmmmuamummn
sexmually ranamdiied disease, but may also be squired by blood
transtusions of via saliva, leces, urins, of milk,

During pregnacy the (olus may be infected by CMV, and whila the
magority apgeest Bealthy al bih, up o 26% of thess asymplomatl-
calty infeciod mlants will show desvslopmantal disomders ater (deal-
repss, montal retardalion) In nommal adults rfection with CMY s
usually asymplomatic, bul wheon symploma do ocour, the mast
cormmon form s mononucleosis, Typically, the patient presents
with fovar, chélls, myalgin, and haadache Often the physician must
riady on sarclogical tests o distnguish CMY infection from other
mlactions and clinical syndromsas which hane similar symploms.

Principle - Classic EIA-
The HUMAN CMVY IpM ELISA |s based on the classical ELISA

technigque. The microtiter slrip wells a3 a solid phase are coated
with ool culture derived CMV anfigons (CMV Ag), in fhe first inou-
spocific  ani -

A6 Tests Completa Test Kit

trom IgG prament in ihe spocimen
ALt pndd af T incubation A washed Ol
For the gocond lncubation ctop antlight lgha

ops changing the maction. Tha ivtensity of
Mﬂfﬂﬂmhnrmmhﬂﬂwwwmmm

The absorbanca of controls and spaciman &5 delaminad by using
ELIBA microplate rpaders o aulomalod ELISA systoms (ke
HUMAN s HUMAREADER of ELISYS line). Fosults lor palient
samples are obiaimed by companson with a cul-ofl value.

Asagenls and Conlents

Mg} 12 Microtiter Stripa (in 1 stip holdar)
(Coda ClV M)
B-well snap-oil strips.

coated with CMY antigen (cell cullure denved)
2.5ml CMV igM Negative Control (groon cigp)
maady o usa, human
25ml CMV igM Positive Controd (red cap)
randy fof uso, hurmsan
calibratad against Paul-Ehrlkch-instituts (PE)
refarance matovial: T 1100 & 10 %
(THm ol imacdy lor ume v contol
10 ety of S PED el progaeslion withe o renge ol & 157%)
100 mi Dilution Bulfer igM (Dlue cap)
ready for use, colowsd gresn pH 6.5+ (L2
Phosphate buffer 1 mmod
Nall Hgn
Albumin 10 gA
Ant-human-igGs (goat)
12 ml  Anti-igM Conjugate [white cap)
vy low i, Coloasriod rod
Anti-hurman Ight (rmbbit), pemsidass-conjugaled
Soml Washing Solution [white cap)
Conmconbrale lor abouwl 1000 mi pH721+ D2
Tris buller A0 mrmoll
Nadzl Bgl

E[ R

B
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EE] 15m Substrate Reagent [binck cap)

11 ready lor uss, colourless bo bluish pHAT= 02
3.3, 6.5 etmmatmibenzidin (TMB) 1.2 imumeails
Hydrogon perode 3 mmaolt

15 mil  Stop Solution {rod cap)

10 Bulphuric acld, raady loe use 0.5 mald

2 Adhesive Strips
Preservatives: Totnl concantmtion < 0.1%

Salety Motes

Do ot swallow e meagenls. Avoid contncl with oyes, skin and
rucous msmbranes. All patient spocimens and coninrols shousd b
handlod &5 potentilly inféctious. The controls have baeon chacksd
on donot hewval for HOV and HIV-1/2 anlibodies and HBaAg and
foundd regative. Wea protective clathing and disposabla  gloves
acoording to Good Laboratory Practices

Al rmatonials contaminalod with pation spocmens or  Sonfiols

mmmmmmamwm;
diocing

Stability

Tha reagenis are stabla up 1o the stated axpiry dates on tha ndi-
witlual ksbels when stored al 2. 8°C.

Altar opening roagents have 1o be stored al 2__8°C and used within

660 days (see also "Nole®).

[T} (Cota: TV M)

— sealed in an alurninium bag with & dosiccant
munl bo ol room lamparatuns boadons apening

— uniised. retum with the desiccant (o the zip-lock ag and stons in
this way &t 2. 8°C

Dy ol tioviach T uppssr fim o the bothom of the walls with fingers,

Reagant Preaparation
Biring all magonts (o rocm temperature (15 25°C) boelore use
Raagents not in use should always be slomd of 2. _8°C.

Moten

Tha WM@M@W@M
intefchanpeatls batsoen ditferent lots pnd kita. For

lﬂmmwlwd}lﬁmmﬂm

Mmmnmmu—mmum

sl nol be inlerchanged with other lots. Mo reagents of othar

manutacturers should be used aleng with reagents of this ki1,

Working Wash Sofution [WASH]

- dilute [WSl5102 1 + 20 with lresh dedonised water, eg 50mi
w.:m:.1=1mnni.

— Stabily: up 16 B0 days &l 15..25°C

Specimen

Sotum

Dier ruisl use highly Bparmic o hamolysed specimisns.

Spocimens may ba sforsd for 7 days ol 2._8°C or lohges ot -20°C.
Freezs and thaw once only. Thawed spocumen mus? ba homoge-
mined. Eliminate pariculate mattar by contrifugation or filmtion.

Procedurs
Follow the procedure exactly as diescribed,

Procedural Notes

P1: Do not mix caps ol vials (isk of contaminobon). Do not use
rapgenis altar Fr expiration dals

P2: Do nol use magonts hal could be contaminaied of look o
wrmoll differont (han usual.

P3: Fecord specimens and controls carstully on the spread shes
sugplisd with the ket

Pz [WiZ] - select the required number of Microtiter Strips.

P5: Aun duplicatas lor confrots. Fipatto controls and spocimdaen on
the bottom in the mscnowelts.

PB: Always add resgents in the same order and liming to
minimise reaction time differences botween wells. This s im-

Pipetie
mhﬁmhnulmm It moes than 1

. Indicated
plale is used, repeat tha dose mEponses curve lod each plale,

PT; Avesdiaimowe air bubbles pior 1o incubations and reading of
absorEnce.



P8: [E08] - incubate in the dak. [SUH)] inifates a kinetic reaction,
which is terminated by [5T00).

PY; [ - turbickty afer addition of the sample has no influsnce
on e resulls,

Wash Procedure

The wash procedure is critical. Insufficient washing will resull i

nspitate off the contents into 5%
sodium hypochionte solufion and add [WASH] to each well, aspists
off after 30 sec. soak fime and repeat washing 3 resp. 4 times.
W2:In case of automabic washers fill and peima walh
wash sinps 4 resp. 5 fimes. Emwulsauaﬂlerrm

all weolts complelely and aspirates ofl officiently afier 30 sec.
irmﬁiﬂghﬂq‘lﬁm

Alter washing, remowe remaining liquid by tapping the plate
mmnmw

Pipetiing Scheme

Feagents and spacimeans shoukd ba st room tlemperiure belons
L%

Sampie Preparmtion:

Dilute the patient's sara 1 « 100 with [DEE] 5111, a0, 10
sanum + 1 mi [BILEA] 5111, mix theroughly {ses PB).

Incubate diluted samples at least 5 min. prior to further

processing.
Diluted samples can be stored up 1o 24 hal 2.8°C belore test-

Emﬂmm use.
Step 1 Well [pl]

Al | BU/CY | DVET | F1..
| gk | [RE] ] | Sampls
[RE] i duplicats - 100 - -
[FE] In duplicate i | = | ] s
| Diuted samplos I B )
] cover with Adhesive Strips

Ineusbate 30 min_ at 17, 25°C
‘Wash 4 limes fa descrled (260 W1 - W3)
350 | aso | aso | aso

Step 2

- | 100 ]| 100 ] 100

cover with Adhasive Strips

Incubate 30 min. al 17_25°C

Wash 5 times as described [seo W1 - W3)

| [WE=H] 30 | aso | aso | aso
Step 3

| [EC8] 5100 100 ] 10 | 100 | 100

Incubate 15 min_ al 17, 25°C (ses PB)

| [ETOR] s J1wo] 1o | wo | 100

Mix carulully

Zevo the ELISA miciotiier plate readsr (HUMAREADER) using
tha substrate blank in well A1

Maasyre the absoibance al 450 nm as soon as possible of
within 30 min, aftar tarminating ol the reaction, using a reblatance

wavahengih of 630-600 nm (il available).

Calculation of Conirel Values and Cut-off

Maan sbeoance values of [HE] in wells B1 and C1 (MNC) and [FT]
i walls D1 and E1 (MPC) are caloulatod acconding bo:

A (B1) + Aasin (CT) Mg (D7) + Ausa (E1)

2 ' 2

Cut-ofl value COV = MNG + 0.2 x MPC

The test run may be considersd valid provided that the fallowing
criterin e mat:

1. Subsirate blank in well A1 < 0.150

2. MNC = 0.250

3. MPC = 0.400

4. MPC:MNC23

Interpretation of Resulls
Auso (patient) = COV + 15%:  anti-CMV-Igh-Ab-positive
Auso (patient) < COV -15%:  anti-CMV-ighM-Ab-negative

15% above or bodow the calculsled cul-olf are equivocal. It is nec-
ommanded to massure these samplas in parallel with a tresh sam-
plw taken 7 o 14 days later, each in duplicaie. The trend between
Ihe specific antibody levels should be used for inlerpredation, also
tnking into considarmtion the spoeclic gl concentrabon (HUWAN
ELISA Ighj, the patient history and additional nvesfigations,
Fopantedly roactive or equivocal samples may be sulyected o a
confimatory test.

Samples lrom patients with EBV-induced infectious mononucleesis
iy givis Bn equivocal of low positive rosult (semple o cut-oll mitio
< 1.75), possibly as a resull of a reactivation of CMV IgM antibody
production caused by EBV-induced B-cell proliferation.

I an ELISA resder is nod avallatde a viausl interpretation of resulls.
is possibia
. Tmmzmmn*ﬂmmwm

wells BACT,

Perlormance Characleristics

Typical perdormance daln can be found in the Vanlfication Repor.
nccassible via

wanw human. de'dala'ghivrfal-cmym_pdi o

wanw human-de. comddata’ghbdenel-crmm, padl

Hate
Tha components of ha kit are stabde uniil the expiry date even alter
opening. Howsver, a polantial contamination s directly related 1o
tha membar of samplings. The 60 days lmit afer et use s sl for
salaty reasons
The nandiing should always be in compliance with common GLP
raquirements (") The validation crilerka must e mat!
(*This mctuses Propor caps beng oelaced on Ml wiils aed g ighionsd | Pemows
ﬁmmhlmmmmimmmmmﬂh
soigtiong ke palers speoneey eic | Socs achrioes swaps
I-'II'I-I'II _FC whisi ol ey e b
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HSV IgM

ELISA Test for the Dataction of IgM
Antibodies to Herpes Simplex Virusin
Human Serum

Pae Size
12
)

Intended Uss

Thay HEY Ighl ELISA & inbended for ihe delscBon of Immunoglobss-
fin M (Ight) class anfiboding to Hevpes Simplex vines in human
SEnEm

HSV infuctions occur word-wide. Tha incubalion paricd lollowing
axposune fo the virus is abowt 1 wook (range 2-28 doys), Clinkcal
symptoms mclude hapes gonitaks ad Lbials.
HS\me'tmbmrHHHIMEMIdmIHlm

96 Tasis Commplato Test Kil

Principla = Classic EIA -
The HLMAN HSV IgM ELISA is based on he classkcal ELISA
bschilguee. Tha microtiter strip wells as a solid phase are coated

ETRAGING 10 YIS altor Sopang
Emam proportional o the mv-mm
iyt specimen:

12 Microtiter Strips (in 1 stnp holdssg
(Corche HEW M)
Bowall snap-ohl #inips

coabted with HEV antigen (lpye 1 and typa )
[FE  25ml HSY IgM Negative Conirol {gresn cap)
reddy for use, human
2.5 ml HEV IgM Posliive Conlrol (red cap)
ey for use, hurman
100 mi Dilution Bufter Igh [blus cap)

i reandy for use, coloursd gresn pH A5+ 0,2
Phosphate buftar 160 o
Natl Bgh
Albwenin 10 g

. Anti-tuaman-lgh (goal)

[EOH] 12 ml  Antk-igM Conjugate (white cap)
raady for wse, polgired 1ed

Anti-hueman Igh (rabdst), ponooddads-con|ugalod

Concanirale lor abaoul 1000 mi pHT2+02
Tris butior 10 mmo
Macd Bl

[HEl 15m Substrale Rsagent (black cwp)
5103 raady for use, colouress to bluish pHAT 03
4.3, 5 5 iotramatiylbensidin (TME) 1.2 mmaold
paroxida A mmald

0.5 moln
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Safety Motes

Do nol swollow the resgents. Avold contacl with oyes, shin and
miloous mambranas. Al patient and contols should ba
hancied ns Inlectious. The contrals. have bean checkod
on donol kel loe HOV and HIV-1/2 anfibodies and HBsAR and

fournd  negalive. meﬂlmﬁndﬂdﬂw:ﬂmm

The reagents ang stabls up 1o the siated expiry dates on the indi-
widual labels when stored af 2__8°C.

Mtar opading roagents have 1o be slored &l 2 8°C and wsed within
B0 darys [woo olso “Mole®).

(Coda; M5V M)

— sealed in an aluminium bag with o desscocant.

= sl ba ot moom lemporaiung Delons opening,

- uhused: returmn with the dasiccant 1o the sp-Sock hag and sione in
this: way 8l 2. B°C.

Do not ouch o upper fim o he boliom of ha wedls wilh fingers.

Reageni Preparation

Brng all reagents o roosm lemperature (156 25°C) belors usa
Raagenits nol in uss should always be stored at 2...8°C.

HNoles:
The general purpose resgents [R5 £111. [WE] 5we, [EUE]Si06
TgM teats: use only Ight dilution Buller

Mmrmmmﬂﬂ:hhhﬂuﬂwm-ﬂ
musd nol be interchanged with other lola. Na reagenis of obfwr
mnnulaciunes should be used along with resgents of this kit

Wi Vst Sonstioe [WasH] ————

—um[ﬁmhmmmmm ap SOml
[Pl 5102 + 1000 mil = 1050 mi.

~ Stability: up 1o 60 days at 15,..25°C.

Specimen

Sarum

Do fcl s highly lipermie or hamolysed specimens,

Specimeons may be stored lor 7 days al 2. 8°C or longer ai -20°C,
Froeze and thaw once only. Thowisd spocimon mus! e homage-
nised, Eliminain parficulain matier by centrilugation or ration.

Procedure

Follow the procedure exaclly as described.

Procedural Noles

P1: Do nol mix caps of vials (nsk of contamination), Do not use
reagonts allor fhoit expimation date,

P2: Do nol use reagents thal could be confaminated or look or
sl cliffirant tham ususl.

P4 [ - mmmmdlﬁ:mﬂhﬁ.

P5; Run duplicales lor controls. Pipeie confrols and speciman on
thie botiom in the mcrowaells,

PA: Always add reagents in the same order and timing to
minimise resction time diferences between walis. This = -
partant for reproducible results. Pipstting of specimens showld nat
e 5 minetes. Dihorsise pipatio the calibrmlion cung in
indicated positona a1 hall way ima of the sofes. | mose than 1
plats is used, repeal tha dose responss cunve lTor each plate.

PT: Avoidiremove alr bubbles pror bo Incubations and reading of



Wash Procedure

The wash procedure is erltical. insufficient washing will result in
poor precision o talsely high absorbanca.

Wi: Aemove Adhesive Sirips, aspirate ofl the conlenis into 5%
sodium hypochionite solition and add [WESH) 1o each wedl, aspirate
off aftor 30 sec. soak ime and repoat washing 3 resp, 4 times.
W2: in case of automatic washers (il and prime with [WASH).
Subsoguently wash stips 4 resp, 5 limes. Ensuna the washer fills
all walls complstely and aspirales off efficientty after 30 sec.
{ramaining liquid: < 15 pl).

W3: After washing, remove remaining liquid by tappng the plate
ufrsida down on Hasus paps!

Pipetting Scheme
Fnagents and specimons should be at room lemperature balore
[Fi-N

Sampe Preparation

iute the patient's serm 1+ 100 with [DILA] 5111, e.g. 10 pl senm
o 1 mi [BICH] 5111, mix horoughly (see PB).

Incubate diluled samples at least 5 min. prior to further

processing.

Deluted samplas can be siored wp to 24 b al 2 8°C belore test-
Inug.

Controls are feady ki ubae.

Step 1 Well [ui]
Al | BUCH | DAET | Fi..
[RE] in duplicate - 100 - -
[FZ] im chuplicate - = 100 -
[Diluted samples - = - 100

[MiE] cover with Adhesiva Strips
Incubiata 30 min. &t 17...25°C
‘Wash 4 Bmea ns described {sea W1 - 'W3)

350 [ aso | aso | aso

Siep 2

= [ 100 | 1wo | w0

Inculbate 30 mm, al 17.,.25°C
Wash 5 timos as described (soe W1 - W3)
as0 | aso | as0 | ase

Gtop 3

0] 10 | wo | woe
incubate 15 min. al 17.. 26°C {see PH)

Eror] su [ oo | i00 | 100 | too
M careully

cover with Adhosiv Strips o

Zomn the ELISA microfiter plate reador (HUMAREADER) using
the subsirate blsnk n well A1

Measure the absorbance at 450 mm as soon as possible or
within 30 min. alter ie al the reaction, using a roforancs

winvirlangth of G30-680 nm (il availabis),

Caleulation of Conirol Values and Cul-off
Maan absorbance values o [NE] in walls B1 and C1 (MNC} and [FC)
I waslls D1 pnd E1 (MPC) ane calculaied acconding bo:
A (B1) + Aago (C1) A (D7) + Ausa (ET}
N e ————————; MPC=
2 2

Cout-ol! valus COV = MNC + 0.2 x MPC

Tha test run may ba conskdered valid provided thal the following
criteria e mat;

1. Subsirate blank in well A1 < 0,150

2. MNC <0250

3. MPC z0.400

4. MPC:MNC =3

inierpretation of Aesults
Bug (patiend) z GOV + 15%:  anti-HSV-igM-Ab-positive
Augs (pationd) < COV -15%:  anli-HSV-gM-Ab-negative

Typical performance data can be found in the Vedfication Repor,
Accessiti win

woarw_husman. defdiatugbaveiel-hsvim pdf or
wowwe. hurman-de, comvdata’ghdmiel-hsven, pdl

Hots

The companants of the kit ane stable unti thi axpry date after
Howevar, a poteniial contamination is directly o

the number of samplinga. The 60 days limif afler firsf use is sal for

salaly reasons.

The handling should alweys ba in compliance with common GLP
ipguinemaents (")) The valdation critera must be matl

A
m B, B71-874 (1871
2. Engvall, ‘srimann, P Ent;ml mmunosorhent
assay [ELISA), Nl Quantiation of specfic antibodies by on-
I antigan coated tubes, J.
frmmunod. 108, 128-135 {1872)

4. Remington, J.5., Klen, J.0O., infectious dissases of B lolus
and ngwbom infand. Sanders, Philadelphia, London, Tomonlo

Compary,
Toronto, S74-576 (1982),
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APPENDI X-I1 X

VERTICAL TRANSMISSION OF TORCH INFECTIONS:
RELATIVE FREQUENCY OF CONGENITAL AND PERINATAL
INFECTIONS ACCORDING TO PATHOGEN

Pathogen Congenital Perinatal
Toxoplasma gondii +++ +
Rubella virus +++ +
Cytomegalovirus + 4+
Herpes Simplex Virus + 4+

Note: ++++ = most frequent, + = least frequent.

Sour ce: Boyer and Boyer, 2004
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APPENDIX-X

RECOMMENDATIONSFOR THE PREVENTION OF TORCH
INFECTIONS

A. Prevention of Toxoplasmosis

Three principal interventions are presently used to reduce morbidity and mortality from
congenital toxoplasmosis:

a) Education about how to prevent infection (especially during pregnancy) to
adolescents and women in the preconception period;

b) Prenatal and newborn screening to identify and treat congenital infection; and

¢) Animal rearing and production methods designed to reduce T. gondii contamination
of meat (Ross et al, 2006).

Recommendations for the prevention of toxoplasmosis are

- To prevent toxoplasmosis and other food borne illnesses, food should be cooked to safe
temperatures. A food thermometer should be used to measure the internal temperature
of cooked meat to ensure that meat is cooked al the way through. Beef, lamb, and veal
roasts and steaks should be cooked to at least 145 F, and pork and ground meat should
be cooked to 160 F before eating. Whole poultry should be cooked to 180 F in the thigh
to ensure doneness.

- Fruits and vegetables should be peeled or thoroughly washed before eating.

- Cutting boards, dishes, counters, utensils, and hands should always be washed with hot
soapy water after they have contacted raw meat, poultry, seafood, or unwashed fruits or
vegetables.
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- Pregnant women should wear gloves when gardening and during any contact with soil
or sand because cat waste might be in soil or sand. After gardening or contact with soil
or sand, hands should be washed thoroughly.

- Pregnant women should avoid changing cat litter if possible. If no one else is available
to change the cat litter, use gloves, then wash hands thoroughly. Change the litter box
daily because Toxoplasma oocysts require several days to become infectious. Pregnant
women should be encouraged to keep their cats inside and not adopt or handle stray
cats. Cats should be fed only canned or dried commercial food or well-cooked table
food, not raw or undercooked meats.

- Health education for women of childbearing age should include information about
meat-related and soil borne toxoplasmosis prevention. Health-care providers should
educate pregnant women at their first prenatal visit about food hygiene and prevention
of exposure to cat feces.

- The government and the meat industry should continue efforts to reduce Toxoplasma in
meat (Hughes et al, 2000).

B. Prevention of Rubella

- Rubella can be prevented by arubellavaccine. The rubellavaccineis usually given as a
combined measlessmumps-rubella (MMR) inoculation. Children should receive the
MMR vaccine between 12 and 15 months of age, and again between 3 and 6 years of
age (DoctorNDTV Team, 2004).

- The prevention of congenital rubella obviously is dependent upon adequate early
immunization, resulting in a high prevalence of immunity in women of childbearing
age. If there is any doubt that they are immune, women should be screened for rubella
immunity at the beginning of pregnancy. Contact isolation is required for neonates
suspected to have congenital rubella (Boyer and Boyer, 2004).

- Pregnant women who are not immune should avoid anyone who has the illness and
should be vaccinated after delivery so that they will be immune during any future
pregnancies (Hirsch, 2006).
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C. Prevention of Cytomegalovirus (CMV) infection
Recommendationsfor pregnant women:

- Throughout the pregnancy, practice good personal hygiene, especially handwashing
with soap and water, after contact with diapers or ora secretions (particularly with a
child who isin day care).

- Women who develop a mononucleosis-like illness during pregnancy should be
evauated for CMV infection and counseled about the possible risks to the unborn child.

- Laboratory testing for antibody to CMV can be performed to determine if a women has
aready had CMYV infection.

- Recovery of CMV from the cervix or urine of women at or before the time of delivery
does not warrant a cesarean section.

- The demonstrated benefits of breast-feeding outweigh the minimal risk of acquiring
CMYV from the breast-feeding mother.

- There is no need to either screen for CMV or exclude CMV-excreting children from
schools or institutions because the virus is frequently found in many healthy children
and adults.

Recommendationsfor individuals providing carefor infants and children:

- Female employees should be educated concerning CMV, its transmission, and hygienic
practices, such as handwashing, which minimize the risk of infection.

- Pregnant women working with infants and children should be informed of the risk of
acquiring CMV infection and the possible effects on the unborn child.

- Routine laboratory testing for CMV antibody in female workers is not recommended,

but can be performed to determine their immune status (Wikipedia, 2006).

D. Prevention of Herpes simplex virus (HSV) infection

Herpes infections can be prevented by avoiding direct contact with sores or ulcers of
someone who has an active herpes infection - either on the mouth or on the genitals.

- Teens that are sexually active should properly use a latex condom during sexual
activity, but even condoms will not completely eliminate the risk of spreading genital
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herpes while there are active lesions. The only surefire way to prevent genital herpesis
abstinence (Homeier, 2005).

Daily maintenance treatment with ora antiviral agents reduces the frequency of HSV
recurrences and viral shedding (Alter, 2006).

Prevention of neonatal HSV requires the prevention of acquisition of HSV in the third
trimester of pregnancy. Identification of women or couples susceptible to acquisition of
HSV in pregnancy through serologic screening is receiving increasing attention, and
such screening is being used with increasing frequency (Corey, 2003).

Exposure of the infant at birth can be avoided if delivery by caesarean section is
performed in the early stage of labour, but thisis only to be recommended when lesions

are present in the mother or virus has been demonstrated at that time (Ogilvie, 1997).
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