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Introduction
Herpes simplex virus (HSV) and toxoplasmosis are frequently cited as risk fac-
tors for sensorineural hearing loss in the newborn.  HSV is a prevalent sexually 
transmitted disease and is typically under diagnosed, particularly HSV-2. Thirty 
percent of pregnant women with no history of genital herpes have been found to 
have antibodies to HSV-2. Despite this high frequency of maternal infection with 
HSV, neonatal infection is rare with a Canadian incidence of 5.9 cases per 100,000 
live births.  Toxoplasmosis is a protozoan infection that results from the eating of 
undercooked meat or via contact with feces of acutely infected cats.  Newborns 
acquire the infection while in-utero when initial exposure occurs in pregnancy.  
The incidence of congenital toxoplasmosis is in the range of 1-10 per 10,000 live 
births (US) and has been confirmed to be as high as 1-2 per 1,000 live births in 
endemic countries.(Belgium) 
Classification
A classification for neonatal HSV infection has been developed: intrauterine 
infection, intrapartum infection, postnatal infection and asymptomatic infection.  
Intrauterine infection has an incidence of 3-9%, presents prior to 48 hours of life 
and has a 31% mortality if untreated.  Intrapartum infection has an incidence of 
70-80% and postnatal infection and incidence of 10-20%. The latter two infections 
can further be divided into those patients with skin, eye or mouth disease (SEM) 
(34-60%), encephalitis with or without SEM disease (23-34%) and disseminated 
infection 17-32%. Mortality of these 3 groups ranges from 0% for the SEM group 
to 80% or greater for the disseminated group. Asymptomatic HSV infection in the 
newborn is exceedingly rare.  
In contrast, infants born with congenital toxoplasmosis usually are asymptomatic 
(approximately 90%).  Classification of congenital toxoplasmosis includes: overt 
neonatal disease, mild or severe disease in the first months of life, sequelae or relapse 
of a previously undiagnosed infection which may present as late as adolescence, 
and subclinical infection. Subclinical infection in infants may manifest later as 
progressive lesions of which the most common is chorioretinitis. 
Synopsis of the Literature
Review of the literature relating HSV and sensorineural hearing loss is limited 
when specifically audiological and confirmed HSV infection data is sought after.  
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Close inspection of these articles raises a concern regarding interpretation of the 
data  due to  methodological issues such as audiometric assessment, treatment and 
follow up. In the 5 patients in the literature where HSV-2 infection was confirmed 
as an intrauterine infection and hearing loss was attributed to HSV, it cannot be 
established that indeed HSV was the cause.  All of the children were quite ill and 
the hearing loss could have been a result of prematurity, asphyxia/hypoxia or 
genetics. It is also known that at least one third of patients diagnosed with SNHL 
remain in the unknown category and the finding of hearing loss in these 5 patients 
with HSV-2 infection may be coincidental.
Toxoplasmosis has been listed as a risk factor for sensorineural hearing loss in 
the newborn primarily based on 2 separate studies published by Eichenwald 
and Wilson in 1959 and 1980 and published rates of 28% and 14% respectively.  
Review of the literature relating the natural history of sensorineural hearing loss 
and toxoplasmosis is not entirely clear. Whether a patient receives treatment 
for toxoplasmosis (partial, complete or no treatment at all) results in differing 
incidences reported. Untreated and partially treated patients have an incidence 
of 28% whereas fully treated patients were found to have an incidence ranging 
from 0-2.4%.  Full treatment consists of 12 months of antiparasitic medication.  In 
total 113 patients with confirmed congenital toxoplasmosis received audiometric 
evaluation.  However limitations and confounding factors of these studies were 
also identified and include other risk factors for hearing loss  such as prematurity, 
low birthweight and a prolonged neonatal intensive care stay as well as compliance 
and delayed treatment concerns.
Conclusions and Recommendations
It is now accepted practice that all newborns be screened for hearing loss 
through validated newborn screening programs prior to discharge from hospital. 
Sensorineural hearing loss in infants exposed to HSV is rare.  Only 5 children have 
been reported in the literature and other causes could have resulted in the hearing 
loss. At the present time, there is no evidence that HSV is a risk factor for delayed 
onset sensorineural hearing loss in newborns exposed to HSV.  Prospective studies 
with audiometric follow up are required.
The incidence of sensorineural hearing loss in infants with congenital toxoplasmosis 
depends on whether or not a 12 month course of antiparasitical therapy is completed. 
Those fully treated had a range of hearing loss between 0 and 2.4% and partially 
treated and untreated subjects had an incidence of 28%. There are also no reported 
cases of progressive or delayed-onset hearing loss in patients with congenital 
toxoplasmosis. Such cases if they exist should be submitted for publication.
With the knowledge that sensorineural hearing loss in children exposed to HSV 
is rare and that patients with congenital toxoplasmosis have a varying incidence 
of sensorineural hearing loss based on treatment completion, a number of 
recommendations can be put forward. These recommendations are made with the 
consideration that there are significant limitations in the literature as previously 
mentioned, emphasizing the need for properly designed, prospective studies with 
adequate audiometric testing and follow up of  patients exposed to HSV and 
toxoplasmosis.
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When there are no clinical signs of HSV infection in children with known 1) 
exposure to HSV and who have passed their initial routine newborn 
audiometric screening, no further testing is required.
In neonates diagnosed with sensorineural hearing loss, serological screening 2) 
for HSV is not required unless signs of HSV infection are noted
Infants with confirmed HSV infection should be tested audiologically prior 3) 
to discharge from hospital for the rare possibility of delayed onset hearing 
loss although it is unknown if delayed onset hearing loss occurs at all.
Testing at 24-30 months of age or sooner if concerns arise is recommended 4) 
as per 3.
The 5 children diagnosed with hearing loss in the literature had exposure 5) 
to intrauterine HSV-2 and therefore SNHL may be greater in intrauterine 
HSV-2 exposure, however this has yet to be verified.
Children with untreated or partially treated congenital toxoplasmosis should 6) 
have long term audiological follow up and testing.
Children fully treated (12 months of antiparasitical medication) for congenital 7) 
toxoplasmosis should have testing at 24-30 months of age or sooner if 
concerns arise.
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