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ABSTRACT

We present the clinical course, and treatment of
two consecutive cases of neuroinvasive West Nile
virus (WNV) infection in the Clinic of Intensive Care,
an Intensive Care Unit (ICU) at the Military Medical
Academy - Sofia. Clinical and epidemiological data,
laboratory,
and imaging techniques were used. Both patients

microbiological, molecular methods,
resided in Sofia, Bulgaria, and had not travelled in
recent months. The first case was a 60-year-old man
who have had mental status changes, fever, and

progression of existing Parkinson's disease. Antibodies
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to WNV were present in cerebrospinal fluid (CSF). His
condition worsened with the development of sepsis
and respiratory failure and he ended up lethally.
The second case was a 72-year-old man who had
fever and lower dyspeptic syndrome for one week,
mental status changes, with adynamia to inability
to walk independently, and head, hand and tongue
tremors. CSF analysis showed mild pleocytosis with
proteinorachy. Antibodies to WNV were present in
serum, and PCR for WNV in urine was positive. The
patient was admitted to ICU due to worsened mental
and neurological status, coma and development of
acute respiratory failure, necessitating intubation and
assisted pulmonary ventilation. The patient ended
lethally 13 days later. Neuroinvasive WNV infection
can cause substantial morbidity, particularly among
older adults, and high mortality, in the presence
of comorbidities. Physicians should include West
Nile virus infection in the differential diagnosis of
aseptic meningitis and encephalitis, should perform
appropriate laboratory tests, and report immediately
the cases to the public health authorities.

Keywords: West Nile virus, fever, neuroinvasive
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INTRODUCTION

West Nile virus (WNV) is an RNA virus classified
as arbovirus. WNV belongs to Flaviviridae family
including Dengue, Yellow fever, and Japanese
encephalitis virus. WNV was named after the region
where in 1937 was isolated for the first time in
Uganda. Today, WNV is one of the arboviruses with
the largest geographical spread and can be found in
all continents [1]. The disease impacts countries in
all parts of Europe, except for the Northern one [1,
2]. Several cases of West Nile encephalitis have been
reported in Bulgaria in previous years [3-5].

WNV is transmitted through an enzootic cycle
involving mosquitoes and birds, which act as vectors
and amplifying hosts, respectively. Several bird
species serve as effective reservoirs for infected
mosquitoes. Among mosquitoes, Culex species play
the key role for transmission [6]. The disease is most
commonly transmitted to humans through bites
from infected mosquito. Humans, as well as other
mammals, are accidental hosts and do not cause

significant additional spread of the virus as they do
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not develop a sufficiently prolonged or high viremia
[6, 7]. Human-to-human transmission is uncommon
but can happen after hem transfusion, organ or tissue
transplantation, and mother-to-child transmission
during pregnancy or lactation [8].

Approximately 80% of human WNV infections are
asymptomatic [9]. Some 20% of infected persons can
have symptomatic viral infection and less than one
percent can develop West Nile neuroinvasive disease
[9]. In rear cases, WNV infection could cause nerve
disorders involving demyelination such as Guillain-
Barré syndrome [10].

The incubation period of WNV infection is 2 to 6 days
and up to 21 days in immunocompromised hosts.
West Nile fever (WNF) is characterized by a sudden
presentation of symptoms, including headache, eye
pain, fever, malaise, myalgia, fatigue, rash, vomiting,
and diarrhea [10]. The symptoms may vary from a
mild self-limiting health issue from which patients
heal for a week, to a prolonged disorder that can
become severely debilitating [11, 12].

West Nile neuroinvasive disease (WNND) presents
with a critical clinical course, possible fatal outcome,
and is commonly associated with neurological

complications in  survivors. Advanced age,
malignancies, alcohol abuse, some comorbidities
such as arterial hypertension, diabetes mellitus,
hematologic diseases, renal disease, as well as
genetic factors increase the risk of developing WNND
[10, 13]. The mortality rate of WNND is up to 17%
[14, 15].

Neuroinvasive disease develops when WNV crosses
the blood-brain barrier and affects specific groups
of neurons, especially in the deep nuclei, brainstem,
and anterior horn of the spinal cord [16]. The
clinical characteristics of WNND vary and may
include encephalitis, aseptic meningitis, and polio-
like syndrome [12]. More than a third of WNND
patients develop meningitis, some 55-60% will have
encephalitis, and nearly 5-10% will have polio-like
syndrome; the presentation varies based on the
region or the season. Patients could also develop
overlap syndromes [16].

The symptoms of WNV encephalitis are close to other
viral brain inflammations. A key finding in West Nile
virus encephalitis is muscle weakness (reported for

30-50%), frequently accompanied with lower motor
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neuron symptoms, flaccid paralysis, and hyporeflexia
without sensory abnormalities [12]. Other WNND
symptoms include cranial nerves involvement
(notably the seventh) and motor disorders.

The diagnosis of WNND is based on factors such as
exposure to the vector, residence in an endemic area,
summer season, and clinical symptoms. Laboratory
methods for diagnosis of WNV infection are mostly
indirect, based on serology as well as the direct
detection of the virus. A cerebrospinal fluid (CSF)
sample is needed in case of neurological sequelae.
Indirect detection of WNV-specific IgM and/or 1gG
antibodies is mostly grounded on the principles
of Enzyme-linked immunosorbent assay (ELISA) or
indirect immunofluorescence assay (lIFA) [1]. WNV
infection can be confirmed by detection of the viral
genome by real-time polymerase chain reaction (RT-
PCR) [17].

PCR testing of serum or cerebrospinal fluid have
limitationsfordiagnosis of WNVinimmunocompetent
patients because the peak of viremia occurs three
to four days before the onset of symptoms. The
sensitivity of PCR for WNV is low in CSF (57%), and
serum (14%) [18]. PCR sensitivity may be greater in
immunocompromised patients with a weakened
antibody development and prolonged viremia [16].
CSF testing results in WNND patients are nonspecific
and could show pleocytosis (prevalence of
lymphocytes or neutrophils) with increased protein
and normal glucose levels [19].

Imaging tests, such as magnetic resonance imaging
(MRI), are also nonspecific and the results from
different series are inconsistent. In some series, MRI
results showed no abnormalities, whereas in others,
up to 70% of patients displayed abnormal findings
[20-22].

At present, there is no specific treatment for
WNYV infection and disease management relies on
supportive measures. Analysis of the literature reveals
the availability of several effective antiviral drugs
against the WNV pathogen [23]. Thus, experts have
demonstrated the activity of ribavirin and interferon
alfa-2b in vivo [24] and in vitro [25,26]. High doses of
ribavirin were shown to inhibit WNV replication and
cytopathogenicity in human nerve cells in vitro [25].
Israeli researchers have constructed a homologous

immunoglobulin [27] providing effective treatment
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for severe cases of WNV.

Remdesivir can effectively inhibit RNA-dependent
RNA polymerases from viruses that cause infections
such as Zika, West Nile fever, Yellow fever, Japanese
and tick-borne encephalitis, and Dengue. Thus,
Remdesivir or its derivatives have the potential of a
broad-spectrum treatment effective against various
RNA viruses [28, 29].

All reviewed guidelines for encephalitis treatment
recommend the empiric initiation of antibiotics
and acyclovir as soon as possible while awaiting
diagnostic test results [30].

Case 1l

A 60-year-old man was admitted to the ICU with
complaints of high fever of up to 40°C lasting 3-4
days, severe weakness, low level of urine (oligouria)
and shortness of breath. According to his relatives,
he had been bedridden for the past few days, with
restricted movements of the whole body, stiffness,
confusion, and difficult speaking. He had a history of
Parkinson's disease and arterial hypertension.

The initial examination found a male in severely
impaired general condition, in contact, completely

Table 1. Patients’ laboratory results

inadequate, and disoriented. He was febrile (39°C)
and bedridden.
perioral cyanosis, and reduced subcutaneous adipose

A moderately marked tremor,

tissue were observed. The patient had prolonged
expiration, crepitations at the lungs’ bases, and
single dry wheezings. Oxygen saturation was 81%
on ambient air. Cardiovascular system examination
showed a rhythmic heart rate of 115 beats per
117/84 mmHg.
Neurological status showed a marked neck rigidity

minute. Arterial pressure was
with rigidly increased muscle tonus in all four limbs.
The patient was somnolent with absent pathological
reflexes, and grossly unperturbed sensation. The lung
x-ray showed pneumonia on the left; a mildly marked
cerebellar atrophy was detected by MRI.

The results of patient’s serum laboratory tests (Table
1) showed:

C-reactive protein (CRP), creatine phosphokinase

leukocytosis, elevated creatinine,

(CK), ferritin, lactate dehydrogenase (LDH), aspartate
aminotransferase (AST), alanine aminotransferase
(ALT) and Myoglobin as well as low serum potassium.
The presence of protein, ketone bodies, and bilirubin
were found in urine. Uroculture and throat swab
showed no bacterial growth. Staphylococcus hominis

Parameter Reference interval Case 1 Case 2
Leukocytes, n*10°/L 3.5-10.5 19.2 14.45
Creatinine, pmol/L 74-130 148 217
CRP, mg/L 0-5 102.12 45.54
Serum potassium, mmol/L 3.5-5.5 2.9 39
CK, U/L 15-180 8675.0 1931.0
Ferritin, ng/ml 30-400 1016.0 2016.0
LDH, U/L 135-225 665.0 1055.0
Myoglobin, ng/mL 25-70 >4102.0 >4102.0
AST, U/L 5-40 233.8 210.7
ALT, U/L 5-40 75.7 66.9
Serum WNV IgM, ELISA <1.1 4.6 )
Serum WNV IgM, CLIA <1.1 10.7 )
Serum WNV IgG, ELISA <1.1 -) -)
CSF WNV IgM, ELISA +)

CSF WNV IgG, ELISA Borderline

CSF WNV PCR =)

Urine WNV PCR ) (+)
CSF leukocytes, n*10%/L <5 3 12
CSF protein, g/L 0.15-0.45 0.678 0.996

21



Probl. Inf. Parasit. Dis.

was isolated from haemoculture.
Serological  tests revealed WNV  specific
IgM 4.6 by ELISA and 10.7 by

Chemiluminescence immunoassay (CLIA) (reference

antibodies:

value < 1.1), and negative WNV IgG. The remaining
specific serology tests were negative except for a
positive Lyme disease IgG.

The Arbovirus Reference Laboratory at the National
Center for Infectious and Parasitic Diseases (NCIPD)
detected WNV specific IgM antibodies in serum and
CSF and borderline IgG by ELISA; PCR in urine and CSF
were negative. Cerebrospinal fluid analysis showed
3x10%/L leukocytes (reference values < 5x10°) and
slightly elevated protein: 0.678g/L (reference interval
0.15-0.45).

Six days after the admission, the patient was intubated
and placed on assisted pulmonary ventilation due to
a marked respiratory failure and a comatose state.
Despite the resuscitative measures, he ended lethally
with the presentation of acute cardiovascular and
respiratory failure.

Case 2

A 72-year-old man presented with a history of fever
up to 38.5°Cand lower dyspeptic syndrome lasting for
one week. He was treated by his general practitioner
with cefuroxime as an outpatient. After COVID-19
infection in 2021, the patient had a residual tremor
of the right hand, mainly on purposive movements.
Arterial hypertension was reported as a concomitant
disease. Since two days the tremor had increased,
and also appeared in the other arm, head and
tongue, the patient developed severe adynamia to
inability to walk, worsening of the general condition,
and confusion, due to which the patient was
admitted to the hospital. On the following day the
patient became inadequate, disoriented, difficult to
contact, with aphasia, low oxygen saturation and was
transferred to the ICU. Initial assessment revealed a
progressive general cerebral manifestation to coma,
acute renal failure, and development of severe
respiratory failure, necessitating intubation and
placing on assisted pulmonary ventilation.

Lung X-ray showed stasis and small pleural effusions,
with the subsequent development of bilateral
pneumonia. Contrast computer tomography scan of
the brain showed evidence of cerebral atrophy and
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long dated focus of lacunar ischemia in the right
middle cerebral artery basin. ECG evidenced absolute
arrhythmia and atrial fibrillation. Neurological status
showed no meningoradicular irritation syndrome;
craniocerebral nerves had no abnormalities; both
pupils were isocoric, equally responsive to light.
Static tremor of both hands was observed and
tendon-anterior reflexes were generally attenuated
for all four limbs.

Serum laboratory tests showed elevated C-reactive
protein (CRP), LDH, myoglobin, ferritin; creatinine,
AST and ALT (Table 1). Uroculture, hemoculture, and
throat swab showed no bacterial growth. CSF showed
elevated protein and mild pleocytosis.

Serological examination demonstrated specific IgM
antibodies to West Nile virus (CLIA), and negative
IgG. Specific WNV IgM antibodies in serum were
confirmed at the Reference Arbovirus Laboratory
of NCIPD. The PCR for West Nile virus in urine
was positive. PCR test of CSF for Meningitis and
Encephalitis Panel (S. pneumoniae, H. influenzae,
Escherichia  coli,

Mycoplasma  pneumoniae,

Listeria monocytogenes, Neisseria meningitides,
Streptococcus agalactiae, Enterovirus, Herpes simplex
1/2, Human herpes virus 6, Human parechovirus,
Varicella zoster virus, Criptococcusneoformans,
Streptococcus pyogenes) was negative.

Despite the treatment, the patient ended lethally on
the 13th day after the admission with symptoms of
cerebral edema, acute cardiovascular and respiratory

failure.

DISCUSSION

In our article, both patients had encephalitis, which
was a diagnostic challenge because all tests for
the usual agents responsible for encephalitis were
negative. Initial CSF examinations revealed mild
proteinuria in both cases and mild pleocytosis in the
second case. MRI showed no specific changes in the
first case and was not feasible in the other case. In
both cases, the diagnosis was made based on the
risk factors, the season (August), symptoms, and
laboratory findings. Confirmation of WNV aetiology
was performed at NCIPD by ELISA and RT-PCR in
serum, urine, and CSF. Both patients had not visited
endemic areas and the WNV infection occurred in
Sofia, making it a consideration in the differential
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diagnosis of a neuroinfection.

While waiting for the results of the serological, CSF,
and imaging tests empirical therapy for potential
bacterial and viral meningoencephalitis was initiated
with Ceftriaxone, Vancomycin and Acyclovir as well
as symptomatic and causative anti-oedema therapy
(dexamethasone, hepatoprotectors, diuretics,
glucose-electrolyte solutions). After the positive
result for WNV, the antiviral treatment was changed
and Ribavirin was added to the therapy. Unstable
hemodynamics was controlled with constant infusion
of catecholamines.

These two reported clinical cases indicate that in
advanced age and in the presence of comorbidities,
WNND can have a severe clinical course and fatal
ending. The mortality rate among patients can be as

high as 17% [14, 15].

CONCLUSION
WNV
morbidity, particularly among the older individuals.

infection is associated with considerable

Suspicion should be upheld in febrile patients with
encephalitis or aseptic meningitis of unknown
aetiology, admitted to the ICU. This is particularly
important during the summer season when the
disease can be spread by mosquitoes. More research
is needed to identify the factors predicting a critical
course requiring intensive care.
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