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Introduction

TORCH Infections 148

Congenital infections are traditionally referred as TORCH infection and are significant cause of
fetal and neonatal morbidity and mortality. The TORCH mnemonic comprises of toxoplasmosis,
rubella, cytomegalovirus (CMV), and herpesvirus. The “O” acronym has been variably included

for syphilis, varicella zoster, parvovirus B19, hepatitis B, Zika, and other.

Transmission of the pathogens may occur prenatally, perinatally, and postnatally through
transplacental passage of organisms, from contact with blood and vaginal secretions, or from
exposure to breast milk for CMV, human immunodeficiency virus (HIV), and herpes simplex
virus (HSV).

Evidence of infection may be seen at:
4 Birth
M Ininfancy

¥ In childhood
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BOX 1: When to screen for TORCH infection?

Antenatal

™
™

]

]

Routine screening for syphilis and hepatitis B is done antenatally

Routine “TORCH panel”is not recommended in low risk asymptomatic pregnant women. It is unhelpful
in recurrent miscarriages

TORCH screening is indicated in presence of fetal hydrops, unexplained intrauterine growth restriction
(IUGR), sonographic markers of fetal infections

Unexplained fetal anemia should be screened for parvovirus B19

Neonate

]

Intrauterine infection may be suspected in newborns with certain clinical manifestations or
combinations of clinical manifestations including (but not limited to) to following:

Hydrops fetalis

Microcephaly

Cataract

Hearing loss

Rash and IUGR

Hepatosplenomegaly and conjugated jaundice

Congenital heart disease with above combination

Case-to-case basis: Seizures, thrombocytopenia, and jaundice

BOX 2: Initial evaluation in case of suspected TORCH infection.

o}

o}

4}

]

Maternal history: Evidence of rubella immunity, syphilis serology, history of herpes simplex virus (HSV),
exposure to cats, etc.

Antenatal scan details in unexplained intrauterine growth restriction (IUGR) including from when the
fetus was noticed to be IUGR, fetal hydrops or brain abnormalities, abnormal Doppler flow suggestive
of fetal anemia for parvovirus B19

Physical assessment:
Head—microcephaly
Eyes—cataract, chorioretinitis, and microphthalmia
Pallor
Growth restriction
Lung—pneumonitis
Cardiac—cardiomegaly and patent ductus arteriosus (PDA)
Hepatomegaly, jaundice, and hepatitis
Splenomegaly
Skin—blueberry muffin rash, petechial, and scar
Bone abnormalities

Investigation:
Complete blood count and platelet count—anemia, neutropenia, and thrombocytopenia
Liver function tests (particularly important in HSV infection)
Radiographs of long bones
Ophthalmologic evaluation
Audiologic evaluation
Neuroimaging
Lumbar puncture (if neurological signs)
Urine for cytomegalovirus (CMV)
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TABLE 1: TORCH infection—classical findings.

Congenital Congenital
toxoplasmosis Congenitalrubella  Congenital CMV  HSV—perinatal Congenital syphilis  varicella
M Intracranial M Cataracts, M Periventricular M Mucocutaneous M Skeletal M Cicatricial
calcifications congenital intracranial vesicles abnormalities or vesicular
(diffuse) glaucoma, and calcifications M CSF pleocytosis (osteochondritis skin lesions
M Hydrocephalus pigmentary M Microcephaly ©M Thrombo- and periostitis) M  Micro-
M Chorioretinitis retinopathy M Hepato- cytopeniaand M Pseudoparalysis cephaly
M Otherwise M Congenital heart splenomegaly elevated liver M Persistent rhinitis
unexplained disease (PDAand M Thrombo- transaminases M Maculopapular
mononuclear peripheral PS) cytopenia M Conjunctivitis rash (particularly
CSF pleocytosis M Radiolucent M Sensorineural or kerato- on palms and
or elevated CSF bone disease hearing loss conjunctivitis soles or in diaper
protein M Sensorineural area)

hearing loss

(CSF: cerebrospinal fluid; HSV: herpes simplex virus; PDA: patent ductus arteriosus; PS: pulmonary stenosis)

Flowchart 1: Approach to congenital CMV infection.

Suspect congenital CMV infection if any of the following features
Neonates:
» Failed newborn hearing screen (otoacoustic emissions/ABR/BERA)
* Microcephaly, IUGR, and intracranial (periventricular) calcification on cerebral ultrasound
= Hepatosplenomegaly + jaundice —
Any age: :
« New diagnosis of sensorineural hearing loss =
! o
Clinical Assessment Q-
Risk factors; Prematurity and IUGR <
General: Hepatosplenomegaly, jaundice, petechiae, and purpura A
CNS: Microcephaly, abnormal tone, and seizures =k
Ophthalmology: Chorioretinitis [
Hearing: Unilateral or bilateral deafness o
l =
Investigations
* Full blood count and differential
« Renal profile, and liver profile Congenital CMV uncertain | Foll
« CMV DNA PCR on blood, urine or saliva ol ‘
* Newborn blood spot—add on CMV PCR
+ Assess for maternal seroconversion in pregnancy
I
v v v
Asymptomatic Mild or transient symptoms + Significant organ involvement
- * CNS disease
l . . ¢ * Isolated sensorineural hearing loss
No treatment required | Review on follow-up or discuss with l
pediatric infectious disease specialist |
[ i Specialist assessment:
* Cranial ultrasound and brain MR
¢ l + Ophthalmology review
Follow-up untreated infants Follow-up treated infants + Diagnostic auditory testing
« Monitor neurodevelopment + Full blood count, liver function l
+ Audiology assessment at least and CMV viral load monitoring
6 monthly until 4 years of age, on treatment Offer treatment
then annually until at least + Monitor neurodevelopment * _W ganciclovir 6 mg/kg/dose BD
6 years of age + Audiology assessment at least if not enterally fed
+ Ophthalmology assessment as 6 monthly until 4 years of age + PO valganciclovir 16 mg/kg/dose BD
directed by ophthalmologist, then annually until at least 6 years if enterally fed
but baseline and annual review up | + Ophthalmology assessment at
baseline and in symptomatic CMV,
annually until 5 years of age
(ABR: auditory brainstem response; BERA: brainstem evoked response audiometry; CMV: cytomegalovirus; CNS: central nervous 5

system; DNA: deoxyribonucleic acid; IUGR: intrauterine growth restriction; IV: intravenous; PCR: polymerase chain reaction)
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Flowchart 2: Approach to neonate with perinatal herpes.

‘ Mother has active genital lesions and asymptomatic neonate at birth ‘

HSV PCR of lesions, IgG for HSV-1 and 2 for mother

' '

HSV PCR +ve, IgG for HSV-1/2 -ve HSV PCR +ve, IgG for HSV-1/2 —ve
Primary infection—mother Recurrent infection—mother
At 24 hours of life—neonate

Surface culture, blood PCR, CSF analysis (PCR)
Start acyclovir high dose

: ! ! !

PCR and culture -ve | | PCRIculture +ve PCR and culture +ve | | PCRIculture -ve
Y v v v
Acyclovir 10 days Acyclovir 14 days for skin, eye, mouth disease and Stop acyclovir
T 21 days for CNS or disseminated disease, Follow-up closely

reassess CSF PCR
~ Continue acyclovir 21 days and reassess CSF |

(CNS: central nervous system; CSF: cerebrospinal fluid; HSV: herpes simplex virus;
IgG: immunoglobulin G; PCR: polymerase chain reaction)

Flowchart 3: Approach to a neonate born to HBsAg positive mother.

I Mother HBsAg +ve ‘

}

Neonate (within 12 hours)
HBIG, hepatitis B vaccine

v

| Complete three-dose schedule (needs clarification that hepatitis B vaccine is meant}* |

Introduction

| 9-12 months of age HBsAg, anti-HBs ]
]

'

| HBsAg —ve, anti-HBs >10 miU/mL | | HBsAg —ve, anti-HBs <10 miU/mL | | HBsAg +ve, anti-HBs <10 miU/mL

!

| Fourth dose of hepatitis B vaccine | Evaluate Ichrlonic liver disease{rafer
to pediatric gastroenterologist

1-2 months—DO anti-HBs

v

| Anti-HBs > 10 mIU/mL | | Anti-HBs < 10 miU/mL |
.

Protected 1 Two additional doses |

[1—2 months—anti-HBs

| Anti-HBs > 10 miU/mL | | Anti-HBs <10 miU/mL |

Protected Nonresponder

No further intervention

*For doses in preterm—four doses should be given
(HBIG: hepatitis Bimmunoglobulin; HBsAg: hepatitis B surface antigen)
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Disease

Congenital
rubella
syndrome

Congenital
varicella

Congenital
syphilis

Congenital

parvovirus B19 ™

TABLE 2: Approach to congenital rubella, varicella, and syphilis.

Clinical examination Diagnosis
M Eye: Cataract M Serum IgM
M Microcephaly (upto3
M Congenital heart months)
Disease—PDA, M Urine/
peripheral PS salive—PCR
M Sensorineural deafness (before
™ Blueberry muffin rash 3 months)
M Hepatosplenomegaly,
jaundice
M Congenital (mother M Clinical
infected 8-20 weeks findings and
of gestational age)— maternal
skin lesion, cataracts, history
chorioretinitis, M Serology
hypoplastic limbs M PCR of lesion
™ Cortical atrophy and
seizures
M Perinatal—mother
develops chickenpox
5 days before or 2 days
after birth
™ Stillbirth, hydrops ™ VDRL, RPR
fetalis, prematurity M FTA-ABS
M Many asymptomatic ™ TP-PA
at birth
M Early: Osteochondritis,
periostitis, snuffles,
hemorragic rhinitis,
HS megaly, jaundice,
IUGR, hydrops
M Fetal anemia M Serum IgM

Fetal hydrops
B19

for parvovirus

Treatment

|
|

7|

|

No medical treatment
Cardiac evaluation and
treatment

Hearing assessment and aids
Neurorehabilitation

Congenital—no treatment,
rehabilitation

Perinatal—IV acyclovir 60 mg/
kg/day in three divided doses
Zoster immunoglobulin (ZIG)

If ZIG not available than IVIG
400 mg/kg can be administered

Definitive/highly probable/
probable or possible disease—
IV aqueous crystalline penicillin
G for total of 10-14 days—
50,000 unitis/kg/dose every

12 hours

Unlikely—mother received
treatment, serology and
symptoms negative—give one
dose of benzathine penicillin

uoidNposu|

Antenatal monitoring for fetal
anemia—middle cerebral artery
blood flow

18-32 weeks of gestation age—
intrauterine transfusion

(FTA-ABS: fluorescent treponemal antibody absorption; HS: hereditary spherocytosis; IgM: immuno-
globulin M; IUGR: intrauterine growth restriction; IVIG: intravenous immunoglobulin; PCR: polymerase
chain reaction; PDA: patent ductus arteriosus; PS: pulmonic stenosis; RPR: rapid plasma reagin; TP-PA:
Treponema pallidum particle agglutination; VDRL: venereal disease research laboratory)



TORCH Infections

Flowchart 4: Approach to congenital toxoplasmosis infection.

Review maternal details:

« Antenatal toxoplasma serology and fetal ultrasound findings

* Details of any maternal treatment in pregnancy—pyrimethamine, sulfadiazine,
folinic acid known to reduce the risk of antenatal transmission

+ Amniocentesis PCR or placental microscopy and PCR, if performed

v

I
v

Infant infection not confirmed

|

Maternal infection suspected or confirmed ‘

Infant infection confirmed by positive amniocentesis PCR in pregnancy
or by placental microscopy/PCR

Assess infant

* Investigations:
— Toxoplasmosis PCR
— FBC, renal and liver profile

+ Cranial imaging (cranial US £ MR/ brain)
* Urgent ophthalmology and audiology referral

Introduction

+ Detailed clinical examination assessing for microcephaly,
rash, hepatosplenomegaly, neurologic and eye abnormalities.
Classic triad—chaorioretinitis, hydrocephalus, and intracranial calcification

— Paired maternal and infant toxoplasmosis serology (not cord blood)

— Placental microscopy and PCR for toxoplasma
— Consider testing for other intrauterine infections

| :

. Asymptomatic : Asymptomatic infant,

infant, equivocal results
reassuring Discussion with pediatric
results | |ID team regarding further

investigation and value
in starting treatment
or regular follow-up

| '

Symptomatic infant, £ nonreassuring results
Further investigation (CSF, MRI-brain, audiology follow-up,
regular ophthalmology

Severe forms
* Pyrimethamine—1 mg/kg/day for 6 months and then 0.5 mg/kg/day

for following 6 months

+ Sulfadiazine 100 mg/kg/day in two divided doses for 1 year
* Folinic acid 10 mg three times per week

Subclinical and milder forms
+ Pyrimethamine—various regimen and duration of treatment
* Folinic acid and sulfadiazine—same

Chorioretinitis threatening vision—

CSF protein > 1 g—corticosteroid
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