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Summary

West Nile neuroinvasive disease (WNND) represents a small fraction of cases
of West Nile Virus (WNV) infection. Organ transplantation is associated with
increased risk of acquiring WNND. We report a patient with living-related
renal transplantation who developed unusual manifestations of WNND. First,
fatal status epilepticus unresponsive to pentobarbital ensued. Status epilepticus
from WNV has been described very rarely in the medical literature. Second,
this patient grew WNV on broncho-alveolar lavage samples. To our knowledge,
this is the first case of culture positive West Nile pneumonia. Third, the finding
in cerebrospinal fluid (CSF) of a negative West Nile immunoglobulin M (IgM)
and a positive West Nile polymerase chain reaction is striking. It is consistent
with a high-viral burden and impaired immune response. This finding raises
questions about the appropriateness of relying on CSF IgM assays to rapidly
diagnose WNV encephalitis in organ transplant patients, as has been recom-

mended.

Three thousand cases of human West Nile Virus (WNV)
disease were reported to Centers for Disease Control and
Prevention in 2005 [1]. West Nile Neuroinvasive Disease
(WNND), defined as presence of encephalitis, meningitis
or acute flaccid paralysis because of WNV infection,
accounted for 43.1% of the total cases. Organ transplant
patients are at increased risk of developing WNND
[2,3].

We report a fatal case of West Nile status epilepticus
and West Nile pneumonia in a renal transplant patient.
West Nile immunoglobulin M (IgM) antibody was not
detectable in this patient’s cerebrospinal fluid (CSF);
however, WNV was detectable by polymerase chain reac-
tion (PCR). This scenario raises questions regarding the
appropriateness of relying solely on CSF IgM assays for
early diagnosis of WNND in immunocompromised
patients, as is the current recommended practice [4].

Case

A 56-year-old Caucasian man had a history of living-
related renal transplant in 1999 for end-stage renal disease
because of focal segmental glomerulosclerosis. He presen-
ted in October, 2005 complaining of 2 weeks of nonbloody
diarrhoea and 2 days of fever, nausea and vomiting. The
patient had no complaints of focal weakness, headache,
neck stiffness, photophobia, confusion or seizure-like
activity. His past medical history included hypertension,
hyperlipidaemia and gout. He received daclizumab (anti-
interleukin 2 receptor antibody) for induction immuno-
suppression. His maintenance immunosuppression (at the
time of admission) consisted of cyclosporin 100 mg once
daily, mycophenolate mofetil 750 mg b.i.d. and prednisone
5 mg once daily. Cyclosporin trough level at the time of
admission was 30 ng/ml. An admission chest X ray showed
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a right lower lobe infiltrate. Bronchoscopy and computer-
ized tomography (CT) of chest were performed (Fig. 1a).
On day 3 of admission, the patient developed altered
mental status. Subsequently, intensive care unit care and
intubation for airway protection were required. Fevers to
104 °F ensued. Magnetic resonance imaging (MRI) of the
brain was unremarkable. Lumbar puncture was performed
(day 3 of admission) which showed WBC of 41/ul (53%
lymphocytes, 29% neutrophils and 18% monocytes), glu-
cose of 65 mg/dl, protein of 73 mg/dl and RBC 0/pl. CSF
gram stain was negative. The patient’s working diagnosis
was viral meningoencephalitis. CSF PCR results for herpes
simplex virus, cytomegalovirus, enterovirus, varicella zoster

Figure 1 Computed tomography scan of the chest (a) showing infil-
trates and magnetic resonance images of the brain (b) (fluid-attenu-
ated inversion recovery, FLAIR signal) showing bilateral symmetrical
involvement of thalami.
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virus and JC/BK polyoma virus were negative. CSF was
negative for Lyme antibody by Western blot, Cryptococcus
neoformans antigen and lymphocytic choriomeningitis
virus IgM/IgG antibody. Serum Toxoplasma IgM, rapid
plasma reagen (RPR) and HIV ELISA were negative.

On day 8 of admission, the patient developed general-
ized tonic-clonic seizures and status epilepticus. Treat-
ment with lorazepam and phenytoin was unsuccessful.
Electroencephalogram (EEG) monitoring showed continu-
ous epileptiform discharges and the patient was started
on a pentobarbital drip for seizure control.

West Nile Virus testing is summarized in Fig. 2. West
Nile Virus PCR from CSF specimen collected 3 days
after admission was positive (Viromed laboratories,
Minnetonka, MN, USA); IgM antibody detected by IgM
capture enzyme immunoassay (EIA) from serum collec-
ted at the same time was negative. CSF viral culture
collected at the same time was negative. Based on the
positive PCR results, the patient was diagnosed with
West Nile encephalitis and related status epilepticus.
IgM capture EIA performed on serum collected 1 week
later was positive. Cyclosporin was discontinued and the
dose of mycophenolate mofetil was gradually tapered
down to 250 mg orally twice daily. Treatment with
Interferon alpha-2b was attempted for 2 weeks. Repeat
MRI brain (with gadolinium) was performed on day 15
(Fig. 1b). Multiple attempts to wean off pentobarbital
drip failed secondary to increased seizure-like activity
on EEG. The family decided to withdraw ventilator sup-
port given the poor prognosis, and the patient expired
on hospital day 29. An autopsy was declined. Sub-
sequently, bronchial alveolar lavage (BAL) fluid from
day 4 of admission grew WNV in viral culture in
Rhesus Monkey Kidney Cells with identification by
PCR (Bureau of Laboratories, City of Milwaukee Health
Department, WI, USA).

Discussion

While seizures have been reported in 3-16% patients
with WNND, status epilepticus because of WNND has
been described very rarely in the medical literature [5,6].
To our knowledge, only two cases of status epilepticus
because of WNND have been reported previously in
organ transplant patients [7,8]. One additional case of
status epilepticus because of WNND was reported in a
nontransplant patient with refractory chronic lymphocytic
leukaemia [9]. Of the four patients with WNV status
epilepticus (including our patient), only one patient was
alive at 6 months. Seventy-five per cent of patients repor-
ted, to date in the literature, therefore, have died when
status epilepticus develops in the setting of West Nile
infection. This pattern is consistent with more viral
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Figure 2 Timeline of events with West Nile virus test results.

damage to the CNS in the setting of compromised
immunity.

The patient had a chest CT scan on day 3 of admission
which showed features of bronchopneumonia. Bronchos-
copy showed no evidence of bleeding. His BAL from day
4 grew WNV in culture without any other pathogens
detected, despite extensive evaluation. This suggests our
patient’s immunocompromised condition led to high-
grade viraemia that resulted in seeding of lung tissue.
Recently, at autopsy, WNV antigens were detected in the
lung tissue of a patient who developed fatal haemorrhagic
fever because of WNV [10]. The finding of positive WNV
culture as the sole pathogen from BAL fluid, presence of
infiltrates on chest CT scan and absence of blood contam-
ination of the BAL, is consistent with the diagnosis of
WNV pneumonia. To our knowledge, our patient is the
first reported case of West Nile pneumonia confirmed
with ante-mortem testing and identified by viral culture.

Our patient initially complained of nausea, vomiting
and diarrhoea and was thought to have gastroenteritis at
the time of admission. Weiss et al. [6] reported that 58%
of patients with WNND during the 2000 New York epi-
demic had at least one gastrointestinal symptom or had
abnormal abdominal findings. They suggested that WNV
should be considered in the differential diagnosis of
patients with gastrointestinal prodromal symptoms, fever
and neurologic symptoms during summer months in the
areas of WNV transmission. A similar observation was
made by Wadei et al. and DeSalvo et al. in renal trans-
plant patients who developed WNND [7,11]. This case
supports such an association.

The presence of IgM in CSF is the current accepted
standard for diagnosis of WNND [4]. Our patient dis-
played unusual CSF diagnostic test results. His CSF PCR
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for WNV was positive on day 3 and negative on day 8
postadmission. He had negative CSF IgM on day 8. CSF
IgM-negative, PCR-positive WNV infection cases have
rarely been reported in the literature [12-15]. Import-
antly, all of these patients were immunocompromised,
but none had received a solid organ transplant. Penn
et al. [15] reported a patient with non-Hodgkin’s lym-
phoma on chemotherapy who developed WNND. In this
patient, CSF WNV PCR was positive for >60 days after
hospitalization and CSF IgM tests were negative on
multiple occasions. This indicates that WNV infection
may persist for longer periods in immunocompromised
patients. Potentially, these results occur because immuno-
compromised patients carry a greater viral burden and
are less capable of mounting IgM and IgG responses to
antigenic challenge. CSF PCR testing therefore may have
greater utility for immunocompromised patients. Thus,
both CSF PCR and CSF antibody testing should be con-
sidered for immunocompromised patients who are being
evaluated for WNND. As neither CSF IgM nor PCR is
100% sensitive for WNV, repeat testing of both CSF and
sera should be performed if clinical suspicion is high.
Further studies clarifying the appropriate use of CSF IgM
and PCR are indicated.

Conclusions

Status epilepticus is a rare manifestation of WNV infec-
tion. West Nile pneumonia should be included in the dif-
ferential diagnosis of immunocompromised patients with
pneumonia and West Nile infection. CSF PCR along with
CSF IgM antibody testing should be considered in all
immunocompromised patients who are being evaluated
for WNND.
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