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a b s t r a c t

We hereby present a case of a young woman with no history of seizures or epilepsy who experienced a de
novo generalized Non Convulsive Status Epilepticus (NCSE) followed by encephalopathy lasting for sev-
eral days during influenza B infection. Influenza can have a broad spectrum of presentation ranging from
an uncomplicated illness to many serious conditions as is the case of influenza associated encephalitis/
encephalopathy (IAE). In this context however, it is possible to observe seizures and/or status epilepticus
as the presenting manifestation of a genetic generalized epilepsy.
� 2020 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

New Onset Status Epilepticus (NOSE) in adolescents and adults
is a challenging condition that recognises many different aetiolo-
gies. In particular, it is important to differentiate if the SE is an
acute manifestation of a transient alteration/disease affecting the
CNS or it represents the first episode of a chronic and enduring pre-
disposition to epileptic seizures. This aspect is of paramount
importance particularly for the management of the subsequent
chronic therapy.

During fever, patients having epileptic traits especially patients
affected by genetic generalized epilepsy (GGE), are known to be at
high risk of developing seizures or even status epilepticus, and this
(especially in adults) could happen as the first, and sometimes the
only, epilepsy manifestation [1].

Even though influenza infection generally appears as an uncom-
plicated illness, neurologic complications are well known, and
have been extensively described. The range of neurological
involvement is broad including either central nervous system dis-
orders (Reye’s syndrome, encephalitis lethargica, myelitis, post-
encephalitic parkinsonism) or peripheral nervous system compli-
cations (myositis, Guillain-Barré syndrome, GBS) [2].
The most frequently reported complications are febrile seizures
and encephalitis/encephalopathy including the serious forms of
acute necrotizing encephalopathy and acute disseminated
encephalomyelitis, as well as the mild encephalitis with reversible
splenial lesion syndrome [2–4].

We hereby describe the case of a young woman who developed
a new onset status epilepticus followed by a complex behavioral
symptomatology as the presenting symptoms of a GGE during
Influenza B infection.
2. Case presentation

A 30 years old woman was admitted to our emergency depart-
ment for a tonic-clonic seizure. Her past medical history was sig-
nificant for scoliosis, pes planus, polycystic ovarian syndrome,
anti-thrombin III (ATIII) deficiency and anxiety syndrome with a
previous episode of panic attack. She experienced neither febrile
convulsive seizures in her childhood nor any other afebrile seizures
type. There was not a family history of epilepsy. Fifteen days before
the hospital admission, she started to experience gastrointestinal
discomfort followed, after one week, by fever and cough. Three
days before the admission she presented with transient and brief
(1–2 hours) episodes of cognitive and motor slowing. A similar
but longer episode evolving into a tonic-clonic seizure caused the
hospital admission. At the emergency department, initial neuro-
logical examination revealed a global psycho-motor slowdown in
the absence of any focal deficit or involuntary movement. She
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did not have fever or meningeal signs. A brain CT and a subsequent
brain MRI with dedicated sequences for epilepsy [5] were unre-
markable. Complete blood count showed only a modest leucocyto-
sis. Laboratory tests including urinary toxicology were negative.
Chest X-ray was negative. Urgent routine electroencephalogram
(EEG) showed mild diffuse slowing with continuous generalized
spike-wave and polyspike-wave complexes at 2–3 Hz thus a diag-
nosis of Non Convulsive Status Epilepticus (NCSE) accordingly to
the Salzburg Criteria was made [6] (Fig. 1a). The patient was trea-
ted with diazepam followed by levetiracetam with complete disap-
pearance of epileptiform activities after two hours from
antiseizures drugs administration. Real-time reverse-
transcription polymerase chain reaction analysis (PCR) on rhino-
pharyngeal swab tested positive for Influenza B virus while it
was negative for SARS-CoV-2. High titre of anti-Influenza B virus
IgG antibodies was also found on serum. A spinal tap was per-
formed and the cerebrospinal fluid (CSF) analysis did not show
cells or protein increment. Neurotropic viruses (included Influenza
B virus), bacterial and fungi were negative. Serum and CSF autoim-
mune encephalitis (anti-GAD, -NMDAR, -GABABR, -LGI1, -
AMPAR1/2, -CASPR2, -DPPX) and onconeural antibodies (anti-Yo,
-Ri, -Hu, -CV2, -Ma2, -Recoverin, -SOX1, -Titin, -Zic4, -Tr) returned
also negative. Isoelectro-focusing on CSF showed a mirror pattern
without oligoclonal bands. Serum and CSF IL6 levels were within
normal limits.

The clinical presentation as well as the EEG characteristics were
suggestive of a generalized genetic epilepsy (GGE) which presenta-
tion was induced by fever/infection.

Nevertheless, in the subsequent days, together with the disap-
pearance of the epileptic discharges, the patient experienced a
complex symptomatology characterized by psycho-motor slow-
down and episodes of hypersomnia together with headache, visual
disturbance especially in the right eye, mild disinhibition, childish-
ness and hyperphagia towards sweets. Visual evoked potential
showed only a mild asymmetry of the P100 cortical wave, while
a full optician examination was negative. The patient was admitted
to our Epilepsy Monitoring Unit (EMU). Prolonged EEG monitoring
showed a complete and stable resolution of the NCSE presented at
hospital admission but persistent and marked diffuse slowing last-
ing for several days (Fig. 1b).

Under the suspicion of Influenza B encephalopathy, iv steroid
therapy followed by oral tapering was administered. With this
treatment the EEG gradually returned to normal and the patient
improved. At three-months follow-up the patient was fully recov-
ered, a first follow-up EEG was normal and she did not experience
other seizures, thus levetiracetam dosage was lowered. At six-
months follow-up the patient was still seizure free and the EEG
showed one single diffuse polyspike-wave discharge after the
end of the hyperventilation (Fig. 1c).
3. Discussion

In the presented case the final diagnosis was that of a first NCSE
episode during influenza-related encephalopathy, as the first clin-
ical manifestation of a generalized genetic epilepsy. Typically NCSE
in GGE, as it is the case of absence status epilepticus, has generally
a rapid response to antiepileptic drug therapy and the patient
returns quickly to the baseline conditions [1]. On the contrary,
the complex behavioral alteration that our patient presented for
days after the resolution of the SE fulfilled the criteria for
encephalopathy related to the influenza infection.

Influenza associated encephalopathy (IAE) is defined by the
Centers for Disease Control and Prevention (CDC) as a condition
in which a patient develops altered mental status or personality
changes lasting > 24 hours and occurring within 5 days of an acute
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febrile respiratory illness subsequently laboratory-confirmed to be
influenza [7]. In the study of Newland et al. [7] neurologic symp-
toms of influenza developed in 10% of patients and the incidence
of IAE was estimated to be four cases per 100.000 person-years.
Children, especially those aged 0–4 are at high risk of developing
IAE [8] but it has been described in adults too [9]. In the majority
of described cases the causing virus is Influenza A, while Influenza
B virus is rarely observed [10–11]. Diagnosis relies upon the
demonstration of Influenza virus by PCR on the nasopharyngeal
swab or upper or lower airways and serum antibodies positivity.

The pathogenesis of IAE is not fully understood and it implicates
different mechanisms. An hematogenous virus spread into the
brain appear doubtful since viremia is rarely reported in humans
and just in the incubation period or in the initial stage of disease.
Another hypothesis that has been suggested is that IAE could be
a proinflammatory cytokine related disease. Cytokine release from
virus-stimulated glial cells may be responsible either for neuro-
toxic effect or for the blood–brain barrier breakdown [12–15].
However, in our case the serum and CSF IL6 levels were normal.
Our patient had a past history of a ATIII deficiency. ATIII has been
found to inhibit influenza virus replication, in particular H1N1 and,
with a lower efficacy, also Influenza B virus. Thus, it may be argued
that ATIII deficiency in our patient might have played a role in the
pathogenesis of influenza B encephalopathy [16].

IAE usually develops within few days to a week after the first
signs of Influenza infection. The clinical presentation can be char-
acterized by different symptoms. Seizures, especially convulsions,
are a frequent clinical presentation of IAE [17,18] and they can
evolve to status epilepticus. The EEG can show a non-specific dif-
fuse marked slowing. Une et al [19] reported a case of a generalized
NCSE during influenza B infection with EEG correlate of general-
ized spike-wave discharges similar to the present case and they
concluded that the patient could have experienced either a tran-
sient NCSE due to influenza encephalopathy or she may have
epileptic traits and her NCSE may have been provoked by influenza
virus infection.

Almost always, the clinical picture of IAE is characterized by
changes in mental status with confusion and motor clumsiness
as it was in our case, but in more severe cases it can evolve to coma
as well. Psychiatric symptoms have been reported frequently and
cases of Klein-Levin syndrome [20] and visual disturbances [21]
have also been reported.

In IAE neuroimaging can be completely normal [22] as it was in
the reported case, or show different findings ranging from reversi-
ble corpus callosum splenial lesion as it is in the mild form of
MERS, to diffuse cerebral cortex as it happens in Reye’s syndrome,
to diffuse and symmetric involvement of the thalami, basal ganglia,
cerebellum and brainstem as it is in acute disseminated
encephalomyelitis [2–4]. Therapy of IAE is largely supportive. As
immunogenic involvement is frequently advocated as a possible
pathogenic mechanism, steroids could have some degree of bene-
fits on the course of the disease, even in the more severe cases.
Among antiviral therapies amantadine, and the newer oseltamivir
and zanamivir have been used. The majority of patients with IAE
has a good prognosis but up to 30% may be discharged with neuro-
logic sequelae and mortality could be high especially in the serious
forms (up to 30–40% in Reye’s syndrome or ANE).
4. Conclusions

In conclusion, we presented the case of a young adult patient
with a de novo generalized NCSE as the first clinical manifestation
of GGE where fever/infection has probably precipitated the presen-
tation. Nevertheless, the subsequent complex behavioral alteration
fulfilled criteria for Influenza-related encephalopathy. This entity,



Fig. 1. (10–20 standard EEG, bipolar montage, 30 second epoch, gain: 20 mV/mm, high-pass filter: 0.1 sec, low-pass filter: 30 Hz). a) Generalized spike-wave and polyspike-
wave discharges at a frequency of 2–3 Hz compatible with a diagnosis of NCSE. The presence of generalized polyspike-wave discharges suggests the presence of an
undiagnosed GGE. b) Six days after the end of NCSE: persistence of a markedly diffuse slow background activity without paroxysmal activity suggests the presence of
encephalopathy. c) Six months follow-up EEG: single generalized polyspike-wave discharge induced by hyperventilation on a normally organized alpha background activity.
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even in adults, could be more frequent than previously thought
and clinicians should keep it in mind especially during Influenza’s
outbreak periods. Moreover, facing a new onset status epilepticus,
3

even in the presence of an apparent acute symptomatic etiology
we underline the importance of a correct electroclinical diagnosis
to guide the subsequent chronic therapy management. Indeed, in
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the presented case the clinical and EEG follow-up allowed a defi-
nite diagnosis of generalized genetic epilepsy with onset in adult-
hood. Even though GGE classically present in childhood and
adolescence, adult-onset GGE have been recognized and Gastaut
reported seizures began after adolescence in up to 35% of GGE
cases [23,24]. This has important implications dealing with the
management of the chronic patient’s treatment and the risk of
recurrence.
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