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Overview 

• Viral entry to the CNS 

• Frequent patogens: Parechovirus, HSV, 
Enterovirus 

• HSV encephalitis    

• HSV encephalitis and receptor deficiencies 

• Extended treatment after HSV encephalitis 

• Enterovirus cases  

 



Strategies used by neurotrophic viruses  

to cross the barrier system of the CNS 



HSV primary viremia 

• HSV-1 replicates in oropharyngeal mucosa and 
the trigeminal ganglion becomes colonized 

• HSV-2 replicates in genital, perigenital or anal 
sites with seeding to sacral ganglia 



Enterovirus viremia 

• Minor viremia either in oropharynx or in 
Peyers patches in lamina propria 

• Major viremia from liver, lung, heart  

 



Different entrances to CNS  

• 1) Crossing through vascular endothelium Neuro Muscular Junctions 

• JCV, Poliovirus, HTLV-1, EBV, WNV, Adenovirus 

• 2) Trojan horse entry - infected leukocytes or macrophages 

• HIV, JCV, measlesvirus 

• 3) Accessing peripheral nerves Avr. speed 3-10 mm/hour 

• Poliovirus   poliovirus receptor PVR = CD155 

• Coxsackievirus  Adenovirus receptor CAR 

• Rabiesvirus   receptor NCAM 

• HSV, VZV   receptor PVRL1=Nectin1, PVRL2=Nectin2  

• Influenzavirus H5N1  receptor ? 

• 4) Occular infections 

• Adenovirus 

 















Parechovirus in neonates 





Picornavirus family 
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Parechovirus HPeV3  

• Important patogen in neonates 

• Sepsis like symptoms 

• Fever, irritability 

• CSF can be normal <5 

• Incubation period 2-14 days 

• Standard Enterovirus EV PCR will not detect 
HPeV3 in CSF! 

• HPeV3 is probably under-diagnosed 



Herpes simplex virus type 1 and 2 



Herpes simplex virus 



Neonatal herpes simplex virus infection 

• Intrapartum infection 85% 

• Post partum infection 10% 

• Intrauterine infection 5% 



HSV status in pregnant women in 
Sweden  

• HSV-1 IgG pos 60-70% 

• HSV-2 IgG pos 15-30% 

• Approx. 25% of the pregnant have no HSV IgG 
– meaning a risk for primary HSV infection 



Risk for HSV transmission 



Type of HSV infection 

• Skin, eye, mouth (SEM) 

• CNS disease with or without SEM 

• Disseminated infection including multiple 
organs liver, lung etc.  

• Without treatment SEM can progres to CNS 
and/or disseminated disease! 



Incubation period for neonatal HSV 
infection 

• Reported as 2-26 days 

• Shorter for Skin-Eye-Mouth median 6-7 days 

• Longer for CNS median 13-14 days 



Clinical manifestation of HSV 
encephalitis 

• Seizures, lethargy, irritability, tremors, poor 
feeding, temperature instability, bulging 
fontanelle and pyramidal tract signs 

• With or without disseminated disease 

• CSF pleocytosis (50–100 white blood 
cells/mm3 predominantly mononuclear) 

• Disseminated disease: worse prognosis 



Discrimination of primary vs. 
recurrent infection in pregnant 

• HSV-1 DNA PCR pos in swab 

• HSV-1 IgG neg = primary infection 

• HSV-1 IgG pos = recurrent infection 

• HSV-2 DNA PCR pos in swab 

• HSV-2 IgG neg = primary infection 

• HSV-2 IgG pos = recurrent infection 

• Not all laboratories have specific HSV-1/HSV-2 
assays or HSV-IgM specific assays 



Samples for HSV DNA PCR 

• Skin swabs from any vesicles or lesions 

• Conjunctiva 

• Mouth, throat, respiratory tract 

• EDTA-plasma 

• Urine 

• CSF can be negative in 1. sample – repeat LBP 
if there is still a suspecion 



Treatment of herpes simplex  CNS-
infection 

• Aciclovir 500mg/m2 i.v. x 3 for 3 weeks or 
aciclovir 20 mg/kg i.v. x 3 daily for 3w 

• Lower dosis for premature 

 



Preemptive treatment 

• Infant born vaginally or after prolonged 
rupture of membranes to a woman with 
clinically apparent first episode at delivery 
(vesicles but HSV-antibody negative) 

• Take samples from mouth, nasopharynx, 
conjunctiva => herpes-PCR 

• Start prophylactic treatment with aciclovir 20 
mg/kg x 3 daily  



Observation – treatment only if 
infant HSV PCR pos 

• Mother with recurrent infection (HSV IgG +) 

• Take samples from infant (mouth, nasopharynx 
and conjunctiva) to HSV DNA PCR 

• Inform parents to look for vesicles  

• Repeat testing after 5 and 10 days in case of 
massive exposure 

• Start treatment if positive results only 



Prognosis for HSV encephalitis 

• Better for HSV-1 than for HSV-2 

• Higher morbidity for HSV-2 

• More sequlae after HSV-2 

 



HSV encephalitis a rare disease –  
bad luck or bad genes ? 













In summary:  

 

Deficiencies in various receptors 

results in decreased production of 

Interferons in CNS 





WT  TLR3 deficiency      Ifn-α receptor def. 





HSV encephalitis 

Can be caused by ”bad genes” 

but can also be just bad luck ! 

 

Other viral CNS infections may 

also be linked to receptor deficiencies 

Tick borne encephalitis TBE CCR5d32 

West nile virus WNV CCR5d32, CCR2 



Supplemental reading if …….……… 





SCID    TLR3 deficiency 



Duration of treatment after  

HSV infection in neonates 











Give 6 months supportive treatment with aciclovir  

after neonatal  HSV infection! 



Enterovirus cases 



Enterovirus cases #1 

• 6 day old boy sleepy and vomiting 

• Starting treatment for sepsis 

• CRP 33 (>10) falling to CRP 22 

• Normal leukocytes and trombocytes in blood 

• No cells in CSF (<3) 

• PCR Enterovirus PCR pos (result 36 hours after 
admission, 24 hour after lumbal puncture) 

• Typed as ECHO11 (SSI) 



Enterovirus cases #2 

• 7 days old girl sleepy and not eating properly 

• 4 days later seizures 

• Lumbal puncture – Leuk 109, Eryt 5540, lymf 
75 – not elevated if deduction for Erytrocytes 

• Brother and father have had cataralia and 
blister in mouth 

• CSF PCR pos for Enterovirus – Typed as 
Coxsackie B3 (SSI)  

 



Summary 

• What to do when you have a case of possible 
viral CNS infection ? 

• Send more samples (SMS) with all possible 
clinical material (CSF, EDTA-blood, swabs, 
respiratory tract, feces) !! 

• Test for HPeV3 if any suspecion = Parechovirus 
PCR 

• Also test for viruses in CSF and blood if sepsis 
like illness only 
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