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Clinical Problem:

A 6 month old boy presented in May 2024 with fever,
cough and cold for 10 days along with generalized
tonic clonic convulsions on day 8 of fever followed by
excessive irritability and refusal to feed. He was born
at full term by vaginal delivery and birth weight was 3
kg. There were no antenatal or post-natal complication.
He had gained his milestones appropriately for his
age. On examination, weight was 8 kg (between
50th-75% centile according to WHO [World Health
Organisation] growth charts), height was 69 cm
(between 75%-85% centile according to WHO growth
charts). There were no meningeal signs. Anterior
fontanelle was normal. Other systemic examination
was normal. MRI brain showed symmetrical diffusion
restriction with T2 hyperintensity in bilateral corpus
striatum, no abnormal brain parenchymal or meningeal
enhancement was noted. Cerebrospinal fluid (CSF)
analysis showed 1 cell/mm?3 with 100% lymphocytes, 55
mg/dl of sugar and 27 mg/dI of proteins. However, CSF
multiplex Filmarray polymerase chain reaction (PCR) for
meningitis/encephalitis panel detected human herpes
virus 6 (HHV-6) and negative for herpes simplex virus 1
(HSV-1), for which patient was treated with intravenous
(IV) acyclovir (20 mg/kg/dose 8 hourly). The child was
also given anti-pyretics and anti-epileptics. CSF uniplex
HSV-1 PCR was done after 2 days which was positive.
Child was treated with IV acyclovir for 14 days. Repeat
CSF HSV PCR done after 14 days was negative. The
child subsequently recovered well, without any loss of
attained milestones or complications.

Why did multiplex PCR not pick up HSV-1 and what
is the significance of HHV-6 PCR on CSF with normal
CSF findings?
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Discussion:

HHV-6 is a highly prevalent infection occurring in
90% of children till 3 years of age.t HHV-6 commonly
causes exanthem subitem or roseola infantum in
infants, a self-limiting febrile illness with a rash over
the trunk and face.? HHV-6 is also a well-known cause
of febrile seizures in children.? HHV-6 rarely affects
immunocompetent patients, however there is an
increased risk of encephalitis in immunocompromised
patients.? HHV-6 exhibits tropism for the CD4 T-cells
and undergoes latency mainly in macrophages and
monocytes.3 Latency is achieved by integration of
HHV-6 genome with host chromosomal telomeric sites.3

HSV-1 is the leading cause of sporadic encephalitis
with one-third cases occurring in children and
adolescents.* Herpes simplex encephalitis (HSE) has
a prodromal phase of fever, malaise and headache
which precedes neurological symptoms.* HSE in
children manifests as fever, lethargy, headaches,
altered sensorium, seizures and focal neurological
deficits.* Only 38% children present with neurological
symptoms leading to a difficulty in diagnosis.> MRI is
considered a good imaging tool with 90% sensitivity
in detecting HSE abnormalities including temporal lobe
involvement with white matter changes along limbic
system to inferior frontal lobes and insular cortex.*

CSF findings in HSV and HHV-6 encephalitis are similar
including minimal or absent pleocytosis with normal
glucose and protein levels.?>* However, these findings
are not specific, prompting the need for additional
investigations. Diagnosis of HHV-6 and HSV-1 infections
are primarily done by CSF uniplex or multiplex PCR
assays.>* The FilmArray Meningitis Encephalitis (ME)
panel is a CSF based multiplex diagnostic PCR test
for rapid detection of 14 common pathogens causing
central nervous system (CNS) infections.® Herpes
viruses are known to establish latency so detection may
indicate a recent primary infection, reactivation without
disease, latent infection or chromosomal integration in
cells in the CSF.” Chromosomal integration of HHV-6
occurs in gametes in approximately 1% population
resulting in inherited chromosomally integrated HHV-
6 genome which is considered the leading cause of
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congenital HHV-6 transmission.? Individuals with
inherited HHV-6 genome have a copy in every nucleated
cell resulting in a persistent high viral load, possibly
leading to false positive results.> Immunocompetent
children are reported to have lower viral load in the
CSF, fewer than 100 copies/ml compared to brain,
blood and hair follicles.® Hence, a positive qualitative
multiplex PCR report should be done followed by a
quantitative test to ascertain viral load.? Another cause
for discrepant results could be due to contamination
of CSF or presence of blood due to a traumatic tap.”

Discrepancies in ME panel are also reported to
occur in patients with HSE, emphasizing the need to
perform alternate testing in patients with high clinical
suspicion despite a negative ME panel result.® A
review done by Biofire Diagnostics® suggested that
low viral load of HSV-1 can cause discordant results
due to CSF collection during early course of infection
or sample dilution.!® HSV-1 replication mainly occurs
within the neurons and hence it is poorly detected
in CSF.1% Differences in the HSV-1 strains due to
sequence variants or rearrangements could contribute
to decreased sensitivity.1° As discussed earlier, latency
established by HSV-1 like other herpes viruses, can lead
to HSV-1 detection, especially by reactivation during a
concomitant infection, immunocompromised state or
raised cell counts.? According to the Infectious Diseases
Society of America guidelines, in cases of high clinical
suspicion of HSV-1 with negative HSV-1 PCR, acyclovir
therapy should be continued and another CSF PCR
should be repeated within 3-7 days.* In our case, initial
CSF ME panel was negative for HSV-1, yet a repeat CSF
sample after 2 days detected HSV-1. HSV infections in
children are diagnosed with CSF PCR along with a blood
PCR for HSV to ensure proper detection.” Therefore,
careful interpretation of ME panel results should be
made with regard of clinical history of the patient with
the epidemiology of the detected pathogen.”
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