American Journal of Emergency Medicine 37 (2019) 1808.e1-1808.e3

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Contents lists available at ScienceDirect

Case Report

|

Simply influenza A (H3N2)-associated encephalitis with seizure

updates

Hao-Tang Yuan *°, Tsung-Han Ho ?, Jiunn-Tay Lee ?, Po-Chuan Chen ¢, Chih-Wei Wang ¢, Fu-Chi Yang **

2 Department of Neurology, Tri-Service General Hospital, National Defense Medical Center, No. 325, Section 2, Cheng-Kung Road, Neihu 114, Taipei, Taiwan

b Division of Neurology, Department of Internal Medicine, Tri-Service General Hospital Sungsan Branch, National Defense Medical Center, No.131, Jiankang Road, Songshan 104, Taipei, Taiwan
¢ Department of Emergency Medicine, Tri-Service General Hospital, National Defense Medical Center, No. 325, Section 2, Cheng-Kung Road, Neihu 114, Taipei, Taiwan

d Department of Radiology, Tri-Service General Hospital, National Defense Medical Center, No. 325, Section 2, Cheng-Kung Road, Neihu 114, Taipei, Taiwan

ARTICLE INFO

ABSTRACT

Article history:

Received 16 May 2019

Received in revised form 15 June 2019
Accepted 15 June 2019

Keywords:

Influenza A

H3N2

Magnetic resonance imaging

Adult

Influenza associated encephalitis
Influenza associated seizures in adults

Influenza-associated acute encephalopathy (IAE) is more prevalent in children than in adults and often results in
neurological sequelae or even death. Diagnosis of IAE is difficult as clinical presentation varies significantly and
the influenza virus is rarely detected in cerebrospinal fluid. Moreover, seizures in adults due to influenza infection
are rare. Herein, we describe the case of an adult presenting with both acute encephalitis and seizures.

A 38-year-old female was admitted to the emergency department with acute respiratory symptoms and fever,
followed by quick progression to stupor within 24 h. A rapid antigen test was influenza A-positive, and polymer-
ase chain reaction of nasal secretions confirmed the H3N2 subtype. Brain magnetic resonance imaging showed
bilateral water restriction lesions at the thalamus and the cerebellum and an electroencephalogram showed fre-
quent episodic generalized sharp-and-slow waves over the bilateral frontal region. Based on the neuroimaging
and laboratory findings, we diagnosed the patient with adult influenza A (H3N2)-related encephalitis compli-
cated by seizure. Treatment with oseltamivir and anticonvulsants led to complete neurologic recovery by day 14.
This report describes two unusual neurological manifestations of influenza A, i.e., encephalitis and seizures, in an
adult. We emphasize that, in adults presenting with acute viral encephalitis, clinicians should consider influenza
infection as part of the differential diagnosis, and that typical neuroimaging in conjunction with laboratory detec-
tion of influenza virus and/or intrathecal antibody production suggestive of IAE, may help establish an accurate

diagnosis.

© 2019 Elsevier Inc. All rights reserved.

Influenza virus infection is a common etiology of acute respiratory
illnesses that can also result in multiple systemic complications. Central
nervous system (CNS) involvement is rare but well-described and man-
ifests as altered consciousness, disorientation, seizures, or even death,
but usually after the onset of fever and respiratory symptoms.
Influenza-associated encephalopathy/encephalitis (IAE) is more preva-
lent in children than in adults [1]. Even though complex clinical scenar-
ios can complicate recognition [2], adult cases are infrequently reported
and poorly characterized, and diagnosis is hampered by significant var-
iation in clinical presentation and difficulties in virus detection in the ce-
rebrospinal fluid (CSF) [3]. Influenza A HI1N1-associated
encephalopathy is better described than others, but recognizing
H3N2-related encephalitis is important given its increasing prevalence
[4]. Here, we describe a rare case of H3N2 influenza in a 38-year-old
woman presenting with both encephalitis and seizures.

Abbreviations: IAE, influenza-associated encephalopathy; CNS, central nervous sys-
tem; CSF, cerebrospinal fluid; ED, emergency department; PCR, polymerase chain reac-
tion; CT, computed tomography; MRI, magnetic resonance imaging.
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A 38-year-old woman presented to the emergency department (ED)
with a 2-day history of prodromal acute respiratory symptoms, fever,
and significant fatigue. Her medical and family histories were
unremarkable.

Vital signs at presentation were temperature 38 °C, pulse rate 102
per minute, respiratory rate 22 per minute, and blood pressure 116/
77 mmHg. The chest plain film, routine blood and biochemical analyses
showed insignificant findings. Polymerase chain reaction (PCR) of naso-
pharyngeal aspirate (rapid antigen test) identified influenza A. As the
present symptoms and clinical entity of the patient did not meet the
criteria of high risk of complications from influenza [5], antipyretics
were administered. Two days later, she presented again with refractory
fever and gradually reducing consciousness. Upon arrival to the ED, neu-
rologic examination revealed lethargy with a Glasgow Coma Scale score
of 11 (eye opening: 3, best verbal response: 3, and best motor response:
5), equivocal meningeal irritation signs, slow-reactive but equal pupils,
and intact bilateral Babinski reflexes. Laboratory data showed normal
white blood cell count (5140/pL), but excessively elevated levels of as-
partate aminotransferase (197 U/L), alanine aminotransferase
(145 U/L), creatine kinase (2577 U/L), and procalcitonin
(14.44 ng/mL). Brain computed tomography (CT) revealed bilateral


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2019.06.027&domain=pdf
https://doi.org/10.1016/j.ajem.2019.06.027
fuji-yang@yahoo.com.tw
http://www.sciencedirect.com/science/journal/07356757
www.elsevier.com/locate/ajem
https://doi.org/10.1016/j.ajem.2019.06.027

1808.e2

hypodense lesions over the cerebellum and the thalamus, and magnetic
resonance imaging (MRI) demonstrated corresponding water restric-
tion lesions (Fig. 1A). CSF analysis was insignificant except for elevated
protein (165 mg/dL). Broad-spectrum antimicrobial agents, intravenous
ceftriaxone and acyclovir, were initiated for presumed infectious men-
ingitis. However, further microbiologic workup of CSF was negative
for bacteria, fungi, and acid-fast bacilli, and PCR was negative for influ-
enza virus. Within 24 h of admission, she became stuporose and re-
quired endotracheal intubation, while, PCR of nasal secretions
identified the presence of influenza A H3N2-subtype. She underwent
additional gadolinium-enhanced brain MRI on day 2 which demon-
strated interval progression with central necrosis in the cerebellum
and the thalamus (Fig. 1B). Therefore, a diagnosis of influenza A
(H3N2)-associated acute necrotizing encephalopathy was made based
on characteristic MRI findings, clinical presentation, and lack of a clear
alterative etiology, and twice-daily treatment with oral oseltamivir
75 mg was initiated. Intravenous betamethasone pulse therapy (2 mg
daily for 3 days) was started on day 3, followed by a slow tapering of
oral prednisolone. An electroencephalogram acquired on the same day
showed frequent episodic generalized bilateral sharp-and-slow waves
over the frontal region, indicating non-convulsive seizures. After a 5-
day course of 75 mg oseltamivir and intravenous levetiracetam

Fig. 1. (A) Brain MRI (axial view) revealed symmetrical bilateral hyperintense lesions in
the cerebellum (arrows) and the thalami (arrowheads) on diffusion-weighted imaging
(left), associated hypointense on the apparent diffusion coefficient-map (center), and T1
weighted imaging (right) in the corresponding areas at initial diagnosis of influenza-
associated acute encephalopathy. (B) Central necrosis of these lesions was seen in the
brain MRI series 48 h after onset.
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500 mg twice-daily, she gradually regained consciousness by day 7,
was successfully weaned from mechanical ventilation, and almost
completely recovered with only slight disruption of daily life by day
14. Her mental status returned to normal and she was discharged with-
out any subsequent encephalitic or neuropsychiatric manifestations.

Influenza A viruses are RNA viruses of the Orthomyxoviridae family,
are capable of infecting multiple species, are known etiological agents of
seasonal outbreaks, epidemics, and pandemics, and can manifest with a
wide range of neurological complications, including Reye syndrome,
generalized encephalopathy, seizures, aseptic meningitis, and
postinfectious acute disseminated encephalomyelitis [6-9]. IAE is more
common in children, especially with subtype HIN1 influenza A infec-
tion, and although not specifically typed, our case of IAE can be attrib-
uted to seasonal influenza A (H3N2). Acute IAE is characterized by
rapid and progressive loss of consciousness as seen in our patient and
brain imaging revealed hallmark IAE findings of initial bilateral
hypodense areas on CT followed by characteristic symmetrical bilateral
hyperintense MRI signals, both in the thalamus [10-12]. Few adult cases
of seasonal influenza A-related meningoencephalitis have been re-
ported. Burke et al. [13] described a 51-year old man with IAE presented
with febrile and altered mental status. Similar to our case, PCR of an ad-
mission nasopharyngeal swab was positive for influenza A but not CSF
samples, and he was successfully managed with antiviral treatment. In
addition, the influenza A-subtype was not specifically identified, and
H3N2 was presumed by a process of elimination: both H3N2 and
H1N1 were co-circulating of the pandemic strain, and the complete
blood count exhibited lymphocytosis (the feature of H3N2) rather
than relative lymphopenia and thrombocytopenia (the features of
H1N1). Unlike our case, electroencephalogram was not utilized for pos-
sible epileptic seizure detection. The brain CT produced unremarkable
results rather than characteristic neuroimaging of IAE as in our case.
The IAE was diagnosed based on his clinical and CSF findings. However,
there are limited cases associated with such clinical settings of influenza
A-H3N2, and diagnosing IAE is difficult as CSF-based detection of influ-
enza is rare [14].

In adults presenting with acute viral encephalitis, influenza infection
should be considered as a differential diagnosis. Routine neuroimaging,
in conjunction with laboratory detection of influenza virus and/or intra-
thecal antibody production suggestive of IAE, may help establish an ac-
curate diagnosis. Thus, this case is instructive because the patient
presented with critical CNS complications and positive serial MRI find-
ings due to seasonal influenza A (H3N2) infection.
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