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Dear Editor,

Viral encephalitis has a low incidence
but high morbidity and mortality [1, 2].
On many occasions, it is difficult to
diagnose due to the non-specificity
of the condition, the number of possi-
ble differential diagnoses and the lack
of resources that lead to a delay in its
identification with the subsequent ap-
pearance of sequelae [3]. We present
the case of a 48-year-old woman with
a personal history of arterial hyper-
tension (under home treatment with
captopril 25 mg every 12 hours orally),
dyslipidaemia (under treatment with
atorvastatin 20 mg every 24 hours
orally), type 1 diabetes mellitus (un-
der treatment with a combination
of metformin 50 mg and sitagliptin
1000 mg every 24 hours orally) and
avascular necrosis of the femoral
head (in treatment with a fentanyl
patch 50 ug h™' subcutaneously), who
attended the Emergency Department
of our Hospital Centre due to abdomi-
nal pain in the right hypochondrium,
nausea, vomiting and fever of up
to 38.5°C, of 48 hours of evolution.
After analytical controls (low pro-
thrombin activity (56%), high urea
(51 mg dL™"), altered liver profile (total
bilirubin 5.5 mg dL™, direct bilirubin
51 mgdL", AST73U L, ALT72U L,
gamma GT 91 U L', LDH 406 U L),
metabolic acidosis (pH 7.20, bicar-
bonate 15 mmol L™ and base excess
-12 mmol L") and C-reactive protein
39.8 mg L"), the rest of the normal
controls and abdominal ultrasound,
she was diagnosed with acute chole-
cystitis and admitted to the General
Surgery ward for conservative treat-
ment with antibiotics. Twelve hours
after her stay in the hospital ward, she

presented haemodynamic instability
with symptoms of hypotension and
neurological deterioration. Urgent
cranial computer-aided tomography
(CT) was performed, which was nor-
mal, and as the patient was wear-
ing a fentanyl patch for pain control,
opioid levels were requested. Due to
elevated fentanyl levels and presumed
toxicity, intravenous naloxone was
given to the patient. After the change
in treatment, she presented agita-
tion that was interpreted as a pos-
sible picture of opiate deprivation,
worsening her level of conscious-
ness to a score on the Glasgow scale
of 9, with the appearance of a new
fever peak of 38.5°C. The labora-
tory assessment revealed: anaemia,
thrombocytopaenia, and elevation
of lactate dehydrogenase (LDH) and
liver enzymes. For all these reasons,
the patient was admitted to the Inten-
sive Care Unit (ICU). Upon her admis-
sion to the ICU, the patient’s respirato-
ry and circulatory systems were stable.
However, she was drowsy (Glasgow
Coma Scale score of 11), with neck
stiffness, she did not obey simple
orders, and her verbal response was
confusing. On physical examination,
the only finding was pain on palpa-
tion of the right hypochondrium with
a positive Murphy’s sign. Various com-
plementary tests were carried out dur-
ing her admission to the ICU, of which
it is worth mentioning a polymerase
chain reaction (PCR) study for type
A influenza in a positive nasopharyn-
geal smear, a study of cerebrospinal
fluid with biochemistry with mono-
nuclear cellularity, the results being
negative, detection of antibodies and
PCR of the virus in cerebrospinal fluid.
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FIGURE 1. Brain MRIin Swan sequence. Edema at the level of the cortex; the midline is preserved, there

are no space-occupying intra- or extra-axial lesions

An imaging study by cranial CT and
electroencephalogram was without
findings of interest. The brain nuclear
magnetic resonance (MRI) displayed
signs compatible with haemorrhagic
encephalitis [4, 5]. Twenty-four hours
after admission to the ICU, the patient
presented epileptic activity with gen-
eralized tonic-clonic movements, an
impaired level of consciousness and
worsening of respiratory function with
significant arterial O, desaturation. We
performed urgent orotracheal intu-
bation with subsequent invasive me-
chanical ventilation. The patient was
administered analgosedation, as well
as anticonvulsant treatment. Samples
were taken for microbiological study
(bronchial aspirate, blood cultures and
cerebrospinal fluid by lumbar punc-
ture), and the presence of influenza
H1N1 virus in the respiratory samples
was confirmed by PCR analysis. There-
fore, the patient received oseltamivir
at the dose of 75 mg every 12 hours
through a nasogastric tube. Biochemi-
cal analysis of the cerebrospinal fluid
revealed that the lymphocyte count
was below 500 pL" and the protein
concentration was below 100 mg dL™
with the glucose level within a nor-
mal value range. In the imaging tests,
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the brain MRI detected: multiple hy-
perintense lesions and oedema in T2
(Figure 1) and flair of asymmetric lo-
cation and involvement of the basal
ganglia, the thalamus, the cortico-
subcortical substance and the trunk
of the brain. Encephalon in T1 and
Swan sequences suggest a haemor-
rhagic component of the same, and
also microbleeds were observed
in the corticosubcortical junction
of both hemispheres. All of them are
images compatible with encephali-
tis of viral aetiology with a haemor-
rhagic component. After these find-
ings and despite targeted treatment,
the patient progressed poorly, with
no response to successive attempts
to withdraw deep sedation. Therefore,
it was decided to add corticosteroids
to the treatment (methylprednisolone
at a dose of 200 mg every 24 hours,
for five days, by intravenous bolus
infusion, followed by prednisone at
a dose of 15 mg every 24 hours oral-
ly, in a descending pattern for four
weeks) and human immunoglobulin
(initial dose 50 g intravenous bolus,
followed by 12 g intravenous bolus
once a month during hospitalisation).
Due to poor tolerance of enteral nu-
trition, oral oseltamivir was replaced

by intravenous infusion of zanamivir
(dose of 300 mg every 12 hours, for
five days). In the following days, pro-
gressive neurological improvement
was observed, and after withdrawal
of analgosedation the patient’s tra-
chea was extubated and she was suc-
cessfully weaned from mechanical
ventilation. After 60 days of ICU stay,
the patient fully recovered, with only
minor punctual temporal and spatial
disorientation, and altered sensitivity
on the left side of her body.
Influenza A virus stands out for
producing mainly respiratory symp-
toms, with rare neurological or cardiac
involvement [6, 7]. Most of the cases
available in the literature on its impact
on the central nervous system are col-
lected in the paediatric population,
with less than 5% of the cases being
adult patients [8-10]. The neurologi-
cal symptoms appear 7-10 days after
the onset of the respiratory symp-
toms [11, 12], although in our case,
the respiratory symptoms were not
significant. The most common neuro-
logical symptom is a decreased level
of consciousness, followed by seizures,
visual disturbances, paralysis, or rigid-
ity [13-15]. In our case, it began with
a decreased level of consciousness
and was followed by an isolated epi-
leptic seizure. Regarding its diagnosis,
the study of cerebrospinal fluid can
show anything from normal to pleo-
cytosis [16]. Cerebrospinal fluid PCR
is positive in only 20% of cases de-
scribed in the literature in which lum-
bar puncture was performed [17, 18].
And regarding the serotypes of the in-
fluenza virus, cases of encephalitis as-
sociated with HINT and H3N2 have
been described [19]. Complementary
tests such as head CT can be normal in
more than half of the cases [20]. Brain
MRI is the test with the highest sensi-
tivity for its diagnosis [21, 22]. The find-
ings in this imaging test are variable:
oedema at the level of the cortex,
hyperintense signals in the corpus
callosum or lesions with a haemor-
rhagic component, as in the case we
present [23, 24]. In our case, brain MRI
was the test that guided us fundamen-
tally towards its diagnosis. However,
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the mistake was made of not estab-
lishing differential diagnoses with
hepatitis E virus or other viruses with
tropism in the central and peripheral
nervous system. Likewise, in the an-
amnesis, a more exhaustive epide-
miological study was lacking in terms
of recent trips or coexistence with
animals. The treatment of this type
of case is based mainly on life support
and the administration of neuramini-
dase inhibitors, such as oseltamivir
or zanamivir [25-27]. Likewise, cases
have also been described in which
corticosteroids have been used or
plasma exchanges have been carried
out. These last alternatives are based
on the appearance of a possible abnor-
mal immune response in the patho-
physiology of this entity [28, 29].
In our case, different inhibitors were
used, and corticosteroids and im-
munoglobulins were prescribed
due to his poor evolution, without
knowing which of the treatments,
or perhaps the combination of all
of them, helped to improve the pa-
tient’s evolution, being able to wake
him up and disconnect him from
the fan. As we mentioned at the be-
ginning of this case report, a high
mortality rate has been described in
a series of similar cases, collecting up
to 25% of patients with sequelae in
the cases that survive [30]. However,
studies with extensive follow-up to
determine the degree of recovery
have not yet been published [31].
Finally, it should be noted that season-
al flu can present with non-respiratory
complications that we must diagnose
and identify.

ACKNOWLEDGEMENTS

1. Assistance with the article: We
would like to thank the medical
team of the Neurology Service
of Hospital Santa Barbara (Soria)
for their contribution to the writing
of this article.

2. Financial support and sponsorship:
none.

3. Conflicts of interest: none.

4. Presentation: none.

REFERENCES

—

[

w

N

N

N

®©

el

10.

1

—_

12.

13.

14.

15.

16.

. Rambaut A, Pybus OG, Nelson MI, Viboud C,

Taubenberger JK, Holmes EC. The genomic and
epidemiological dynamics of human influenza A
virus. Nature 2008; 453: 615-619. doi: 10.1038/
nature06945.

. Jeganathan N, Fox M, Schneider J, Gurka D, Bleck T.

Acute hemorrhagic leukoencephalopathy associ-
ated with influenza A (H1N1) virus. Neurocrit
Care 2013; 19: 218-221. doi: 10.1007/s12028-013-
9880-8.

. Morishima T, Togashi T, Yokota S, et al. Encepha-

litis and encephalopathy associated with an influ-
enza epidemic in Japan. Clin Infect Dis 2002; 35:
512-517. doi: 10.1086/341407.

. Locuratolo N, Mannarelli D, Colonnese C, et al.

Unusual posterior reversible encephalopathy syn-
drome in a case of influenza A/HIN1 infection.
J Neurol Sci 2012; 321: 114-116. doi: 10.1016/j.jns.
2012.07.063.

. Iijima H, Wakasugi K, Ayabe M, Shoji H, Abe T.

A case of adult influenza A virus-associated en-
cephalitis: magnetic resonance imaging findings.
J Neuroimaging 2002; 12: 273-275.

Sellers SA, Hagan RS, Hayden FG, Fischer WA
2nd. The hidden burden of influenza: a review
of the extra-pulmonary complications of influ-
enza infection. Influenza Other Respir Viruses
2017; 11: 372-393. doi: 10.1111/irv.12470.
Casscells SW, Granger E, Kress AM, Linton A,
Madjid M, Cottrell L. Use of oseltamivir after
influenza infection is associated with reduced in-
cidence of recurrent adverse cardiovascular out-
comes among military health system beneficiaries
with prior cardiovascular diseases. Circ Cardiovasc
Qual Outcomes 2009; 2: 108-115. doi: 10.1161/
CIRCOUTCOMES.108.820357.

. Lee N, Wong CK, Chan PK, et al. Acute encepha-

lopathy associated with influenza A infection in
adults. Emerg Infect Dis 2010; 16: 139-142. doi:
10.3201/eid1601.090007.

. Ekstrand JJ. Neurologic complications of influenza.

Semin Pediatr Neurol 2012; 19: 96-100. doi: 10.1016/
j.spen.2012.02.004.

Maricich SM, Neul JL, Lotze TE, et al. Neurologic
complications associated with influenza A in chil-
dren during the 2003-2004 influenza season in
Houston, Texas. Pediatrics 2004; 114: e626-e633.
doi: 10.1542/peds.2004-0143.

. Fearnley RA, Lines SW, Lewington AJ, Boden-

ham AR. Influenza A-induced rhabdomyolysis
and acute kidney injury complicated by posterior
reversible encephalopathy syndrome. Anaesthe-
sia 2011; 66: 738-742. doi: 10.1111/j.1365-2044.
2011.06752.x.

Babamahmoodi F, Davoodi AR, Ghasemian R,
Delavarian L. Report of two rare complications
of pandemic influenza A (HIN1). J Infect Dev
Ctries 2011; 6: 204-207. doi: 10.3855/jidc.1723.
Mizuguchi M, Yamanouchi H, Ichiyama T, Shiomi
M. Acute encephalopathy associated with influen-
za and other viral infections. Acta Neurol Scand
Suppl 2007; 115 (4 Suppl): 45-56. doi: 10.1111/
j.1600-0404.2007.00809.x.

Tang SS, Siddiqui A, Andronikou S, McDougall M,
Martinez-Alier N, Lundy CT. Acute encephalopa-
thy in childhood associated with novel influenza
ahlnl virus infection: clinical and neuroimaging
findings. Ulster Med J 2011; 80: 49-50.

Akins PT, Belko J, Uyeki TM, et al. HIN1 encepha-
litis with malignant edema and review of neuro-
logic complications from influenza. Neurocritic
Care 2010; 13: 396-406. doi: 10.1007/s12028-010-
9436-0.

Tse H, To KK, Wen X, et al. Clinical and virologi-
cal factors associated with viremia in pandemic

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

influenza A/H1N1/2009 virus infection. PLoS
One 2011; 6: €22534. doi: 10.1371/journal.pone.
0022534.

Gonzalez BE, Brust DG. Novel influenza A
(HIN1) presenting as an acute febrile encepha-
lopathy in a mother and daughter. Clin Infect Dis
2009; 49: 1966-1967. doi: 10.1086/649014.
Fujimoto S, Kobayashi M, Uemura O, et al. PCR
on cerebrospinal fluid to show influenza-associated
acute encephalopathy or encephalitis. Lancet 1998;
352: 873-875. doi: 10.1016/S0140-6736(98)12449-2.
Fugate JE, Lam EM, Rabinstein AA, Wijdicks EE.
Acute hemorrhagic leukoencephalitis and hypox-
ic brain injury associated with HIN1 influenza.
Arch Neurol 2010; 67: 756-758. doi: 10.1001/
archneurol.2010.122.

Cunha BA, Corbett M, Mickail N. Influenza A
presenting as viral encephalitis in an adult. Heart
Lung 2012; 41: 308-309. doi: 10.1016/j.hrtlng.
2011.06.007.

Chen YC, Lo CP, Chang TP. Novel influenza A
(H1IN1)-associated encephalopathy/encephalitis
with severe neurological sequelae and unique im-
age features. A case report. ] Neurol Sci 2010; 298:
110-113. doi: 10.1016/j.jns.2010.09.010.

Pula JH, Issawi A, DeSanto JR, Kattah JC. Cortical
vision loss as a prominent feature of HIN1 en-
cephalopathy. ] Neuroophthalmol 2012; 32: 48-50.
doi: 10.1097/WNO.0b013e31823fd913.

Tsai CK, Lai YH, Yang FC, Chen CY, Peng GS.
Clinical and radiologic manifestations of HIN1
virus infection associated with neurological com-
plications: a case report. Neurologist 2011; 17:
228-231. doi: 10.1097/NRL.0b013e3182173599.
Ito S, Shima S, Ueda A, Kawamura N, Asakura K,
Mutoh T. Transient splenial lesion of the corpus
callosum in HINT1 influenza virus-associated en-
cephalitis/encephalopathy. Intern Med 2011; 50:
915-918. doi: 10.2169/internalmedicine.50.4147.
Ak O, Biteker F, Cag Y, et al. Influenza B-associ-
ated encephalopathy in two adults. J Infect Che-
mother 2012; 18: 961-964. doi: 10.1007/s10156-
012-0413-8.

Cheng A, Kuo KH, Yang CJ. Pandemic (HIN1)
2009 encephalitis in woman, Taiwan. Emerg Infect
Dis 2011; 17: 1925-1927. doi: 10.3201/eid1710.
110916.

Molinari NA, Ortega-Sanchez IR, Messonnier ML,
et al. The annual impact of seasonal influenza in
the US: measuring disease burden and costs. Vac-
cine 2007; 25: 5086-5096. doi: 10.1016/j.vaccine.
2007.03.046.

Fischer WA 2nd, Chason KD, Brighton M, Jaspers L.
Live attenuated influenza vaccine strains elicit
a greater innate immune response than antigeni-
cally-matched seasonal influenza viruses during in-
fection of human nasal epithelial cell cultures. Vac-
cine 2014; 32: 1761-1767. doi: 10.1016/j.vaccine.
2013.12.069.

Hasegawa S, Matsushige T, Inoue H, et al. Serum
soluble CD163 levels in patients with influenza-
associated encephalopathy. Brain Dev 2013; 35:
626-629. doi: 10.1016/j.braindev.2012.10.005
Ishigami A, S-i Kubo, Ikematsu K, et al. An adult
autopsy case of acute encephalopathy associated
with influenza A virus. Leg Med 2004; 6: 252-255.
doi: 10.1016/j.legalmed.2004.05.003.

Bartynski WS, Upadhyaya AR, Boardman JE Pos-
terior reversible encephalopathy syndrome and
cerebral vasculopathy associated with influenza
A infection: report of a case and review of the lite-
rature. ] Comput Assist Tomogr 2009; 33:
917-922. doi: 10.1097/RCT.0b013e3181993a43.

125



