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ACV acyclovir

AM Aseptic Meningitis

BSE Brainstem Encephalitis
CMV Cytomegalovirus

CNS Central nervous system
CSF Cerebrospinal fluid

CT Computed tomography
DNA Deoxyribonucleic acid
EBV Epstein—Barr Virus
EEG Electroencephalography
GCS Glasgow Coma Scale
HIV human immunodeficiency virus
HSE Herpes Simplex Encephalitis
HSV Herpes Simplex Virus
MRI Magnetic resonance imaging
PCR Polymerase chain reaction
RNA Ribonucleic acid

VzV Varicella zoster virus
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Sporadic causes of viral encephalitis (not geographically
restricted) listed by group
Herpes viruses
Herpes simplex virus type 1 and 2, varicella zoster
virus, Epstein-Barr virus, cytomegalovirus, human
herpes virus 6 and 7
Enteroviruses
Coxsackieviruses, echoviruses, enteroviruses
70 and 71, parechovirus, poliovirus
Paramyxoviruses
Measles virus, mumps virus
Other (rarer causes)
Flu viruses, adenovirus, parvovirus, lymphocytic
choreomeningitis virus, rubella virus
Geographically restricted causes of encephalitis
(mostly arthropod-borne¥)
The Americas

West Nile, La Crosse, St Louis, dengue, rabies
Europe/Middle East
Tick-borne encephalitis, West Nile, rabies
Africa

West Nile, Rift Valley fever virus, Crimean-Congo
haemorrhagic fever, dengue, rabies

Asia
Japanese encephalitis, West Nile, dengue, Murray
valley encephalitis, rabies, Nipah

Australasia
Murray valley encephalitis, Japanese encephalitis

*All viruses are arthropod-borne, except for rabies and Nipah
virus.
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Central nervous system infections

Bacteria
Bacterial meningitis
Tuberculous meningitis
Brain abscess
Typhoid fever
Parameningeal infection
Lyme disease
Leptospirosis
Mycoplasma pneumoniae
Listeria monocytogenes

Brucellosis

Candidiasis
Parasites

Cerebral malaria

Toxoplasmosis

Cysticercosis
Rickettsiae

Typhus

Q fever

Erlichiosis

Cat scratch disease

Subacute bacterial endocarditis (emboli)

Fungi
Cryptococcus
Coccidiomycosis
Histoplasmosis

Para/postinfectious causes
Guillain—Barré syndrome*
ADEM*
Systemic viral illnesses with complex febrile convulsions

7 ELaall gy Lnsal) dinadl) p& Jalgall 3 g2

Non-infectious diseases
Vasculitic

Systemic lupus erythematosus
Polyarteritis nodosa
ANCA associated vasculitis

Neoplastic

Primary brain tumour
Brain metastases
Paraneoplastic limbic encephalitis’

Metabolic

Diabetic ketoacidosis and coma
Hepatic encephalopathy
Hypertensive encephalopathy
Haemolytic uraemic syndrome
Hypoglycaemia

Reye’s syndrome

Mitochondrial encephalopathy

Toxic encephalopathy (drugs, alcohol)

Other

Drug reactions

Subarachnoid and subdural haemorrhage
Venous sinus thrombosis and infarction
Ischaemic cerebrovascular accidents

Epileptic encephalopathy or non-convulsive status
epilepticus

Functional illness
NMDAR, encephalitis
Voltage gated K channel limbic encephalitis’
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Risk factor

Possible aetiological agent

Unvaccinated status
Animal contact

Bird contact

Insect contact

Polio, measles, mumps, rubella viruses
Rabies virus, cat scratch disease, Hendra

virus, Q fever

WNV, Japanese encephalitis, Cryptococcus
neoformans

Malaria, WNV, tick-borne encephalitis virus,
typhus, Lyme disease, trypanosomiasis

Ingested meat/unpasteurised milk  Toxoplasmosis, listeria, Q fever

Sexual contact
Swimming
Camping/hunting

HIV, syphilis

Enteroviruses, Naegleria fowleri
Malaria, tick-borne encephalitis virus,
typhus
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Clinical presentation

Possible aetiological agent

Cranial nerve abnormalities

Cerebellar ataxia
Dementia

Poliomyelitis-like flaccid
paralysis

Parkinsonism

Retinitis

Rash

Respiratory tract findings
Parotitis

Lymphadenopathy

Hepatitis

HSV, EBV, listeria, tuberculous meningitis,
syphilis, Lyme disease, Cryptococcus neoformans
VZV, EBV, mumps virus, trypanosomiasis

HIV, measles virus, syphilis, human transmissible
spongiform encephalopathies

JEV, poliovirus, enteroviruses, WNV, tick-borne
encephalitis virus

JEV, WNV, Nipah virus

CMV, WNV, cat scratch disease, syphilis

VZV, HHV-6, rubella virus, typhus, syphilis, Lyme
disease, WNV, HIV, enteroviruses, Mycoplasma
pneumoniae

Flu virus, adenovirus, M pneumoniae,
Mycobacterium tuberculosis, Q fever

Mumps virus

HIV, EBV, CMV, measles virus, rubella virus,
WNV, syphilis, cat scratch disease, tuberculous
meningitis, toxoplasmosis, trypanosomiasis

Q fever
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Contraindications to lumbar puncture

® Signs of RICP — altered papillary responses, absent Doll’s
eye reflex, decerebrate or decorticate posturing, abnormal
respiratory pattern, papilloedema, hypertension and
bradycardia

® Recent (within 30 min) or prolonged (>30 min) convulsive
seizures

® Focal or tonic seizures

® Other focal neurological signs — hemi/monoparesis, extensor
plantar responses, ocular palsies

® (CS < 13 or deteriorating level of consciousness

® Strong suspicion of meningococcal infection (typical purpuric
rash in an ill child)

® State of shock

Local superficial infection

® (oagulation disorder
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Typical cerebrospinal fluid findings in central nervous system infections

Viral Acute bacterial  Tuberculous meningitis Fungal Normal
ephalitis ingitis
Opening pressure Normal/high High High High-very high Age < 8 years
< 13.5 cm’
Age > 8 years
< 20 cm’
Colour 'Gin’ clear Cloudy Cloudy/yellow Clear/cloudy Clear
Cells/mm’ Normal-high High-very high Mild elevation Normal-high <5
0-1000 1000-50,000 25-500 0-1000
Differential Lymphocytes Neutrophils Lymphocytes Lymphocytes Llymphocytes
CSF:plasma glucose ratio  Normal Low Low-very low (e.g. <30%) Normal-low 66%*
Protein (g/L) Normal-high (0.5-1.0) High (>1) High-very high (1.0-5.0) Normal-high (0.5-5.0) <05

A bloody tap will falsely elevate the CSF white cell count and protein. To correct for a bloody tap, subtract 1 white cell for every 700 red blood cells/mm? in the
CSF, and 0.1 g/dL of protein for every 1000 red blood cells.
"Although a normal CSF:plasma glucose ratio is quoted as 66%, only values < 50% are likely to be significant.

Some important exceptions

In viral CNS infections, an early LP may give predominantly neutrophils, or there may be no cells in early or late LPs.

In patients with acute bacterial meningitis that has been partially pre-treated with antibiotics (or patients < 1 year old), the CSF cell count may not be very high
and may be mostly lymphocytes.

Tuberculous ingitis may have predomi CSF pol phs early in the infection.

Listeria can give a similar CSF picture to TBM, but the history is shorter.

CSF findings in bacterial abscesses range from near normal to purulent, depending on location of the abscess, and whether there is associated meningitis or rupture.
A cryptococcal antigen test (CRAG) and Indian ink stain should be performed on the CSF of all patients in whom cryptococcus is possible.
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Figure 1. MRI Patterns in Patients with Viral Encephalitis.

Axial T,-weighted, fluid-attenuated inversion recovery (FLAIR) images show
increased signal in the thalami and lentiform nuclei in a patient with West
Nile virus encephalitis (Panel A), a left frontal operculum infarct in a patient
with varicella zoster virus vasculitis and preexisting periventricular white-
matter changes (Panel B), increased signal in the right temporal lobe in a
patient with herpes simplex virus encephalitis (Panel C), and increased sig-
nal in the cerebellar hemispheres (more pronounced in the left hemisphere)
in a patient with cerebellitis presumably due to Epstein—Barr virus (Panel D).
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Etiology MRI finding

Herpes simplex encephalitis Abnormalities in medial temporal lobe, cingulate gyrus, orbital surface of frontal lobes

Japanese B encephalitis Abnormalities in thalami (87-94%), substantia nigra, basal ganglia

EV 71 Abnormalities in the dorsal pons, medulla, midbrain, and dentate nuclei of the cerebellum. High-signal lesions
can also be found in the anterior hom cells of spinal cord in patients with acute flaccid paralysis.

West Nile virus Abnormalities in deep gray matter and brainstem in 50% of cases. White matter lesions mimicking
demyelination may also be seen. Meningeal involvement is also a feature, noted on contrast enhanced
images.

Dengue virus Mostly MRI is normal/edema/scattered focal lesions

Nipah virus Focal subcortical and deep white matter and gray matter lesions, small hyperintense lesions in the white

matter, cortex, pons and cerebral peduncles have also been seen, possibly suggesting micro-infarcts from
vasculitis-induced thrombosis.

Chikungunya virus Multiple punctuate white matter lesions/Normal

Chandipura virus Normal

ADEM Multifocal abnormalities in subcortical white matter, involvement of thalami, basal ganglia and brainstem is
also seen.

Anti-NMDA receptor encephalitis Increased signal on T2-weighted FLAIR imaging in the medial aspect of the temporal lobes
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Finding Percentage of patients Reported range
Fever 80% 70-97%
Confusion/disorientation 72% 54-81%
Personality changes/behavioral disturbances 59% 42-92%
Headache 58% 42-70%
Altered mental status/impaired consciousness 58% 54-100%
Seizures 54% 35-65%
Focal neurological deficits 41% 26-79%
Nausea and vomiting 40% 19-46%
Aphasia/altered speech 40% 12-65%
Coma 33% 4-48%
Meningismus 28% 13-38%
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Abstract:

Background: Viral encephalitis is an uncommon but serious and sometimes fatal
disorder. Despite advances in antiviral therapy over the past two decades, herpes
simplex virus encephalitis has so far remained a serious disease with significant
morbidity and mortality risks. The herpes simplex virus is an important cause of acute

viral encephalitis, with an incidence of 1 in 250,000 to 1 in 500,000.

Aim: Research on the response to acyclovir applied at the University Children's Hospital
in Damascus to treat acute viral encephalitis in children. Know the incidence of acute

viral encephalitis in our country, methods of diagnosis and outcomes.

Materials and Methods: A cross—sectional study of children with acute viral encephalitis
at the University Children's Hospital in Damascus for 3 years from 2012 to 2015. Data
collected included age, gender, season of infection, clinical symptoms, cerebrospinal
fluid (CSF) findings, PCR results, radiographic investigations, timing of initiation of
acyclovir treatment, and outcomes. The predictive value (P-value) was considered

statistically significant if it was less than 0.05.

Results: The study included 33 children with a diagnosis of acute viral encephalitis
during the study period (19 males, 14 females). The median age was 2.52 years (range:
0.3-12 years). 81.8% of patients are less than 4 years old. Most cases occurred in
spring and winter (63.6%). The most common symptoms were impaired consciousness
90.9%, convulsions 78.8%, and fever 75.8%. The PCR was positive in 21 patients
(63.6%). In early initiation of treatment with acyclovir was related to the outcome with
significant statistical significance. The complete recovery rate was higher in the group
of patients who started early treatment with acyclovir, while deaths occurred in the group

of patients who started treatment with acyclovir late.

Conclusion: Acute viral encephalitis should be considered in every child with fever,
impaired consciousness, convulsions, and increased CSF cytokinesis, and treatment
with acyclovir should be started as soon as possible to avoid death and major
neurological sequelae.

Keywords: Acute viral encephalitis; Children; Herpes Simplex Virus; Cerebrospinal fluid;

Acyclovir.
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