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Ever since the 1971 publication of
CDC study of congenital infections, the
acronym ‘TORCH’ has come into use(1).
Etiological agents of various important
~ infections which can be contracted in-utero
were conveniently grouped together as
TORCH where T stands for Toxoplas-
mosis, R for Rubella, C for Cytomega-
lovirus and H for Herpes. Some pcople
have altered this mnemonic to include
syphilis (TORCHS) whereas others have
added ‘O’ for other agents causing similar
discase in infants(2). Now there is a
suggestion to add another H for human
immunodeficiency virus and make it
TORCHH(3).

Most of the TORCH agents produce
common clinical features rcllecting the
multi organ and CNS involvement, hence

this is termed as TORCH syndrome.
- “TORCH syndrome”(4) describes those
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children having congenital infection by one
of the several organisms which are clini-
cally indistinguishable. They are disting-
uished primarily by serologic or microbio-
logic investigations. The laboratory dia-
gnosis of cach onc of them is bricefly dis-
cussed below.

Rubella Virus
Congenital Rubella

Primary rubella infection in a pregnant
woman is accompanied by maternal vire-
mia and this leads to transplacental trans-
mission of the virus in-utero lcading to con-
genital infection(5). The second attack of
rubella can occur inspite of humoral immu-
nity but is not associated with viremia and
hence the products of conception are not
affected(6).

When primary rubclla occurs during
pregnancy there are several possible out-
comes. The fetus may escape infection
completely, may be infected inapparently
with subsequent pathologic consequences
in later life or there may be damage to a
single or multiple organs and tissues. Both
apparent and inapparent primary infec-
tions in mothcr may result in transmission
to fetus. The risk of congenital rubella is
highest in first trimester of pregnancy(7)
but in-utero transmission has been re-
ported upto 5th month of pregnancy(8).

In congential infection acquired during
late pregnancy, the child may be born ap-
parently normal but late manifestations in
the form of poor physical growth and
developmental retardation, may be noted
after a few years(9).

Congenital rubella infection is a prob-
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lem in India(10). Based on detection of
rubella specific IgM antibodies in the se-
rum of symptomatic newborns and infants.
We found that the incidence of congenital
rubella infection was 14%(11).

Laboratory Diagnosis
In Pregnancy

(i) Serology: IgG antibodies persist
throughout life after primary infection and
are protective ih nature. These antibodics
can be detected by different tests like
hemagglutination inhibition(HAI), enzyme
linked immunosorbent assay (ELISA) and
single radial hemolysis (SRH).

If a single serum sample is available,
the IgM antibodies demonstration can help
in diagnosing the primary infection but this
should be done early in the disease as these
class of antibodies last for 6-8 weeks in ma-
jority of people(12).

(if) Isolation: This is the best method of
to demonstrate the infection but cannot be
used as a routine diagnostic procedure as it
lacks the necessary sensitivity. Viremia is
mainly present before onset of rash and
hence isolation is most of the times not
possible. '

(iif) Amniocentesis: Amniocentesis can
be used for in-utero diagnosis of the
infection. Besides isolation of virus from
amniotic fluid, detection of virus specific
IgM antibodies in the fetus which can be
done after 23-24 weeks of pregnancy by
fetal blood sampling is also a promising
test as is the detection of rubella virus
genome and antigen in chorionic villi
biopsy. These require further

assessment(13).

In Infants ‘
(i) Serology: The diagnosis of congeni-

tal infections in the newborn can be estab-
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lished by demonstrating virus specific IgM
antibodics 1n the cord blood. IgM antibod-
ics persist for a long time in these children
due to persistence of virus in the body(14).
- The demonstration of IgG antibodies
can help in diagnosis of congenital infec-
tion if the blood samples of both mother
and neonate are put up in the same set and
then repeated aflter 3-6 months. The titres
of matenal antibodics would remain essen-
tially the same as before or would decline
whereas a rise in the antibody titres is sug-
gestive of congenital infection. The trans-
placentally acquired IgG antibodies have a
half life of about one month, and the titres
of passively acquired antibodies start de-
clining in the neonate after 1-3 months.
Serology after 1 year of age is not helpful
because then it becomes difficult to say
whether the antibodies are due to the con-
genital or community acquired infection.

(it} Isolation: The virus can be isolated
from most of the body fluids. The virus is
present in 90% of the newborns in all the
fluids at birth, 50% excrete virus upto 6
months of age and another 1% upto one
year of age(12). There is a report of virus
isolation from cataractous material at the
age of 3 years(15).

Cytomegalo Virus (CMV) - e

Epidemiology

CMV is a ubiquitous agent. Congenital
CMV infection occurs in approximately
1% of all livebirths. During the first year of
life, additional large number of infants be-
come infected as a result of either contact
with infected genital secretion or breast
milk(16). By the -end of first year, about
40% of infants are excreting virus mto the
uring which is a source of infection to other
children. In premature infants who are un-
der intensive carc umt, blood transfusion is
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another important source of infection. The
unique feature is the persistent or intermit-
tent excretion of virus into saliva, urine,
semen, cervical secretions and milk which
helps in the transmission of virus to the
close contacts(17). In India, different sero-
epidemiologic studies have shown that by
adulthood 80-100% of the normal popula-
tion has antibodies to CMV(18).

Congenital CMV

CMV infection in p'regnancy may be
primary or recurrent but majority of these
are recurrent(19). Intrauterine infection in

early pregnancy may cause abortion or °

congenttal defects and late in pregnancy, it
may cause still birth, prematurity or a low
birth weight child who may develop perma-
nent discase in neonatal period or some
sequalae in the later life(20).

Annual ineidence of intra-uterine infec-
tion with CMV is 0.4-2.5% of all live births.
Of the infected infants, 5-10% arc sympto-
matic at birth; of the 90-95% infccted
asymptomatic, 5% develop late manifesta-
tions of CMV in early childhood(21). In
our study, evidence of congenital CMV in-
fection was seen in 19% of infants who
were symptomatic(11).

Laboratory Diagnosis
In Pregnancy

The major problem during pregnancy is

the difficulty of establishing the diagnosis
of active infection in mother. Since major-
ity of the infections are asymptomatic, the
diagnosis rests on laboratory evidence.
- (i) Serology: IgG. antibodies persist
throughout the life after primary infection.
They can be detected by various tests like
CFT, ELISA, IHA, IFA or RIA. IgM
antibodies rise only during the primary
infection.
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(ii) Isolation: This remains the best
method of diagnosis. Viral shedding per-
sists for a few months after active infection.
Virus isolation however is a tedious proce-
dure and takes about 4-5 weeks.

(iiiy Amniocentesis: Isolation of virus
from amniotic fluid is a very good indicator
of intrauterine infection. However, its role
is still uncertain compared to the risk o
the procedure. h

Recently, some rapid methods have
been found to be more useful in diagnosis:

(a) Detection of Early CMV Antigen by
IFA: Early antigen of CMV has been de-
tected in shell vial cultures using monoclo-
nal antibodics by IFA. By this method virus
can be detected in 24-48 hours(22).

(b) Detection of Viral DNA by in-situ
Hybridization: This can be done by hybrid-
izing the cervical scrappings with specific
radio labelled probes of CMV(23).

(c) Polymerase chain reaction (PCR):
This technique has been used to detect
viral DNA in cervical smears and specilic
DNA sequence in urine samples using spe-
cific primer pairs. The DNA is amplified
and then can be detected by specific radio-
labelied probes(24).

In Infants

(i) Serology: Diagnosis of congenital
CMV infection in a newborn can be done
by demonstration of CMV specific IgM

antibodies in the cord blood. The role of

detection of IgG antibodies in the maternal
and fetal blood samples is the same as
discussed earlier in congenital Rubclla
infection.

(ii) Isolation: Viruria at birth is a direct
evidence of congenital CMV infection and
isolation of virus from the urine is a best
mcthod of diagnosis. Urine deposit of the
infected child can be stained with Giemsa
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and one can look for typical owl’s eye in-
tranuclear inclusions in the epithelial cells
which are characteristics of CMV infec-
tion.

(iify PCR: As discussed earlier, PCR
can be done in the urine samples of the in-
fected children. -

"The rapid tests are still under evalua-
tion as far as their role in neonatal diagno-
sis is concerned.

Herpes Simplex Virus (HSV)

Congenital HSV Infection: Both HSV-2

and HSV-1 can be responsible for congeni-
tal infection but HSV-2 is a more common
infection. Primary infection and reactiva-
tion of the latest virus can affect the fetus
in pregnancy(12). Primary infections are
worrisome because they imply the theoreti-
cal possibility of infection followed by
viremia, whereas in secondary infection the
presence of antibodies help in decreasing
the severity of infection.

Congenital disease occurs more com-
monly by ascending infection prior to deliv-
ery or as a result of direct contact during
delivery. The baby develops signs of infec-
tion with characteristic skin lesions 2 to 10
days afier exposure. Ultimately systemic
dissemination or CNS discase is produced
in majority(25).

Laboratoery Diagnosis
In Pregnancy

Diagnosis cannot be done on clinical

grounds alone as most of the infections go-

unrecognized. Only where characteristic

vesicular lesions are present, HSV infec-

tion can be suspected. Most of the times
the diagnosis has to rest on laboratory
evidence.

(i) Virus Isolation: Isolation from the
vesicular fluid or ~crvical sceretion is the
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optimal diagnostic approach. Cultures take
7-10 days to exclude the possibility of infec-
tion.

(i1) Detection of antigen: It can be done
by ELISA or IFA from the patient’s
sample and helps in the rapid diagno-
s1s(26).

(m) DNA probes: Detection of HSV
DNA in the cervical lesion using cloned
Bgl 1IN fragment as probes has been used

for thc diagnosis of herpes virus infec-
tion(27).

(iv) PCR: This has been used for diag-
nosis of herpetic encephalitis in CSF(28).
Same can be possibly used for diagnosing
the infection in cervical lesions. :

(v) Serology: 1t is of limited value since
most of the women of child bearing age are
seroconverted before conception occurs
and no single antibody titre is predictive of
the presence or absence of genital shed-
ding of virus at any point in time. Even if
we take paircd serum samples, the time
required would invalidate the clinical value
of this approach especially where rapid de-
cision such as management during labor or

~ following rupture of membranes has to be

taken.
In Infants

(i) Serology: 1gM antibodies detection
can only help in diagnosing a congenitally
acquired infection of the newborn. IgG .
antibodies and their role has already been
discussed in rubella infection.

(if) Isolation: Virus can be isolated

from skin lesion or CSF of the infants in
the similar way as in the mother.

Toxoplasma

Congenital Toxoplasmosis

The intrauterine transmission of
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toxoplasma infection results in abortion,
stillbirth or prematunty or it can cause
congenitally infected symptomatic baby or
asymptomtic child who develops illness
later in life(29). |

Incidence of congenital toxoplasmosis
is 0.25-3% in different studies(30). Nearly,
70% of the infected infants show no sigms
and symptoms of infection in the early neo-
natal period. Brain damage is a common
manifestation(31). In a significant number,
the first sign of cerebral damage becomes
evident after several years.

Earlier studies concluded that congeni-
tal infection can occur only when primary
infection occurs in the mother but now it
has been seen that even in the previously
infected women, pregnancy can be compli-
cated(30). In a study by Kimball er a/.(32)
out of 68% scro-negative women, only 6
sero converted during pregnancy and 2
transmitted infection whereas of the 1,283
seropositive at the time of pregnancy, 17
showed rise of titres in pregnancy of which
in one there was transmission of infection
to the fetus. This indicates that both pri-
mary and secondary infections can lead to
congenital infections though the incidence
is much lower in the secondary infections.

Laboratory Diagnosis

(i} Serology: The dye test, IHA, CFT
and ELISA have been used but ELISA has
been found to be more useful(33). Demon-
stration of IgM antibodics in neonate are

helpful in establishing congenital infection. - |
IgG antibodies are useful in case a paired

serum sample is obtained as discussed ear-
lier in other infections.

(i) Isolation: This can be done by in-
oculating the sample in the peritoneal cav-
ity of mouse. The limitations are that this is
time consuming and laborious procedure.
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Torch Evaluation and Torch Screening

TORCH agents pfoduce a similar clini-
cal picture which includes common clinical
features like low birth weight, prematurity,
purpura, jaundice, anemia, microcephaly/
hydrocephaly, cerebral calcification, chori-
oretinitis, cataracts, microphthalmia and
pneumonitis in a newborn(34). The use of
this collective term for diagnosis and to di-
rect investigations is both misleading and
inappropriate(35). TORCH screening has
been a useful shorthand for investigations
of congenital infection but clinicians should

- be aware that the screen consists of a series

of investigations on specific samples of
which only some may be appropriate in a
particular case. Sera often sent as a part of
a TORCH screen are not helpful(35).
Thus, recognition of one or more of the
clinical signs of the TORCH syndrome can
prompt'tﬁe doctor to take appropriate
samples, e.g., (i) Cardiac lesions are mostly
associated with rubella and CMV; (if) Ocu-
lar lesions are very rare in herpes and cata-
ract which 1s common in rubella seldom
occurs with CMV and almost never in
toxoplasmosis; (iii) Cerebral calcification
should alert for toxoplasma infections; and
(iv) deafness is almost always associated
with CMV and rubella. In our study we
found that the prevalence of cataract was

~significantly higher in congenital rubella

and hepatosplenomegaly was significantly
higher in congenital CMV infection(11).
The working group of PHLS was set to
review diagnostic tests for congenital
infections as many microbiologists are now

-questioning whether “Torch Screen” is

appropriate since they feel that resources
could be better spent if requests for
laboratory procedures were more specific.
The group recommended that the word
“TORCH” should be abolished and
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specific investigations should be asked
for(36).
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EMERGENCY TIPS

JS. Surpufe

Triaging Head Trauma

Closed head injury is one of the most
common reasons for hospital admission.
The workup of these patients remains
controversial. Recent reports have ques-
tioned the reliability of plain skull X-rays?
Most clinicians advocate CT scanning of
head as the examination of choice in
patients with minimal head injuries (MHI).
Despite the fact that CT scanning allows
the diagnosis of intracercbral injury to be
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