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Make Your Diagnosis

Influenza A-Associated Acute Necrotizing 
Encephalopathy
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Case Presentation
An 8-year-old previously healthy girl presented to 

the emergency department (ED) with chief complaint 
of fever on and off for one day. On arrival, lethargy 
consciousness, fever (39°C), tachycardia (123 beats 
per minute), a respiratory rate of 25 breaths per minute 
without respiratory distress, a blood pressure of 103/69 
mmHg, and warm and non-mottled skin were found. 
Physical examination only showed injected throat. 
Blood tests showed no leukocytosis (8087/μL) and 
normal C-reactive protein (0.178 mg/dL). After use of 
intravenous fl uid and diclofenac suppository, her con-
sciousness and activity recovered. She was treated ini-
tially as upper respiratory tract infection. Antipyretics, 
antitussives, and antihistamines were prescribed. How-
ever, at the same day after discharge from the fi rst ED 
visit, drowsy consciousness was noted during a fever 
attacked. She was sent back to the ED. On arrival, she 
was febrile (42°C) and unconscious (Glasgow Coma 
Scales: E2V2M3). Neurologic examination showed 
intermittent decerebrate posture, isocoric pupils of 
3-mm diameter with light refl ex, positive oculocephalic 
refl ex, slightly increased deep tendon refl ex, and nega-
tive Babinski sign. Fever workup showed leukocytosis 
(17210/μL), elevation of alanine aminotransferase (99 
U/L), positive infl uenza A test, but normal urinalysis, 
chest radiography and ammonia level. The head com-
puted tomography (CT) (Fig. 1B) revealed hypodense 
in bilateral thalami (arrows) and edematous change 
in white matter compared to previous normal CT per-
formed nine months ago (Fig. 1A). The cerebrospinal 
fl uid (CSF) study showed increased protein level (360 

mg/dL) without pleocytosis. Because of deterioration 
of consciousness, the second CT was performed (Fig. 
1C) six hours after the first CT and showed diffuse 
brain swelling and ischemic change. The electroen-
cephalography showed diffuse cerebral dysfunction. 
Despite the support of mechanical ventilation, use of 
peramivir, mannitol, empiric antibiotics and inotropic 
agents, patient was expired at the same day. Finally, 
only the influenza A virus was detected in the CSF 
virus culture, no other pathogen was isolated from the 
CSF, throat and rectal swab.

Discussion
Influenza-associated acute necrotizing enceph-

alopathy (ANE) is a rare, lethal and rapidly deterio-
rating disease, which is more prevalent in East Asia, 
including Taiwan, Japan and South Korea than in 
Western countries.1 The neurologic symptoms usually 
developed rapidly within one day after the fi rst fever 
episode. Consciousness disturbance and convulsion 
are the most common initial presentation.1 The hall-
mark of neuroradiologic manifestations of influen-
za-associated ANE is multifocal, symmetric brain le-
sion especially affecting the thalamus, cerebral white 
matter, brain stem and cerebellum. Bilateral thalami 
are particularly involved in all reported patients with 
ANE, which serves as a distinctive and early neurora-
diologic feature of ANE.2,3 In addition to the above 
characteristics, Mizuguchi also described the diagno-
sis criteria for ANE which include increased CSF pro-
tein without pleocytosis, elevation of serum amino-
transferase without hyperammonemia and exclusion 
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of other resembling disease.2-4 So far, there is still a 
lack of recommended therapies for infl uenza-associat-
ed ANE. In addition to the intensive care and antiviral 
therapy, the immunomodulatory agents, like gluco-
corticoids and immunoglobulin, and plasmapheresis 
were tested to treat the hypercytokinemia secondary 
to the viral infection.2 Because of high mortality rate 
and usual underdiagnosis, keeping a high degree of 
awareness in influenza patients with consciousness 
disturbance or convulsion, familiarity with its initial 
radiologic features of involvement of bilateral thalami 
and managing with a tailored treatment strategy may 
be the key to treat this disease.
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Fig. 1. (A) The previous brain computed tomography (CT) (nine months ago) shows the normal brain parenchyma. (B) 
The first CT scan of the emergency department shows bilateral thalami (arrows) and white matter edematous 
and hypodense change. (C) The second CT scan (six hours after the first CT scan) shows diffuse brain swelling 
and ischemic change.
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