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Neurological manifestations of cytomegalovirus Abstract

infection with immune reconstitution syndrome in

patients with poorly-controlled HIV Cytomegalovirus reactivation is a complication of
] ) o L advanced HIV disease, with the main manifestation

Karlsk:ma Sharma’, Felix Riunga™, Dilraj Singh being retinitis. Other neurological manifestations

Sokhi are quite rare. The immune reconstitution

syndrome has been reported, mainly as a uveitis.
We present three cases of AIDS-associated
cytomegalovirus disease with atypical neurological
manifestations possibly as CMV related immune
reconstitution syndrome. Three HIV positive
patients, all with recent changes in their
antiretroviral therapy regimen, presented with

'Department of Medicine, Aga Khan University
Hospital, Nairobi, Kenya

%Corresponding author

Felix Riunga, Department of Medicine, Aga Khan
University Hospital, Nairobi, Kenya

Karishma Sharma et al. PAMJ-CM - 4(124). 09 Dec 2020. - Page numbers not for citation purposes. 1


https://doi.org/10.11604/pamj-cm.2020.4.124.26139
https://doi.org/10.11604/pamj-cm.2020.4.124.26139
https://doi.org/10.11604/pamj-cm.2020.4.124.26139

Article §

L

—
s

H“‘H

U

PAMJ

vIE( i] ne

various neurological manifestations - painful
polyradiculopathy, multiple ischemic infarcts and
ventriculoencephalitis. Symptoms developed within
4 to 6 weeks of regimen change. CMV was
diagnosed in each of the cases through
cerebrospinal fluid polymerase chain reaction (CSF
PCR), with supporting evidence from neuroimaging.
Treatment with ganciclovir resulted in clinical
improvement in all cases. New onset neurological
deficits after initiation or change of ART should
raise the suspicion for Cytomegalovirus immune
reconstitution inflammatory syndrome. Early
diagnosis and prompt treatment of neurological
CMV may achieve good outcomes with resolution of
neurologic signs and symptomes.

Introduction

Cytomegalovirus (CMV) is a ubiquitous herpes virus
with an estimated global seroprevalence of greater
than 80% [1]. Humans are the only reservoir, with
transmission occurring through direct contact with
saliva, blood, semen or vaginal secretions [2]. Viral
reactivation is seen in immunocompromised
patients including those with HIV/AIDS, especially
with a CD4 count of less than 100 cells/mm?. The
most common manifestations are retinitis and
gastrointestinal  disease  [3]. Neurological
manifestations are rare, with the most
common  being painful  polyradiculopathy/
radiculomyelitis [4]. CMV immune reconstitution
inflammatory syndrome (IRIS) is even rarer and is
mainly described as a uveitis [5]. Diagnosis is made
by the characteristic presentation, radiological
patterns and the demonstration of CMV nuclear
material in the cerebrospinal fluid (CSF) or in tissue.
A positive CMV polymerase chain reaction (PCR) in
CSF is highly sensitive and specific for CMV
neurologic disease [6].

Methods

We report three consecutive cases that had
confirmed AlDS-associated CMV but presented
with atypical neurological presentations due to
CMV IRIS.

Results

Patient A

A 30-year-old female presented with a five-week
history of progressive painless lower limb
weakness, back pain, stool and urinary
incontinence, as well as visual blurring. She had
been diagnosed with HIV 18 months prior at an
outside facility (CD4 count and viral load
not available to us). Her initial antiretroviral
therapy (ART) regimen was
tenofovir/emtricitabine/efavirenz, though she
reported being poorly adherent. Her health care
provider changed the regimen to
tenofovir/lamivudine/atazanavir/ritonavir  three
weeks prior to symptom onset. The neurologic
examination revealed flaccid paraplegia Medical
Research Council (MRC) muscle power scale score
of 0/5, with a T12 sensory level. She was completely
blind in her left eye with decreased visual acuity in
the right eye (6/12).

Work up for tuberculosis, including contrast
enhanced chest and abdominal computed
tomography (CT), was negative. Contrast-enhanced
MRI scan of the neuraxis was remarkable for
arachnoiditis to T6. Ophthalmology review
confirmed bilateral CMV retinitis worse on the left.
CSF was significant for lymphocytic pleocytosis with
elevated protein and a positive quantitative CMV
PCR. She received intravenous and intravitreal
ganciclovir for 3 weeks. Repeat CSF CMV PCR
testing at the end of this period was negative. She
was discharged on oral valganciclovir which she
took until her CD4 count was above 100 cells/mm?®.
Over the course of the following year, she had
almost complete resolution of lower limb weakness
with the most recent power grade being 4+.

Patient B

A 42-year-old female was transferred from a
neighbouring country to our care with a one-week
history of right-sided weakness and inability to
walk. She was known to have hypertension as well
as HIV. Her treatment had been changed
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to tenofovir/lamivudine/atazanavir/ritonavir one
month prior to the symptom onset, the reason for
which was not clear. Her initial CD4 count, viral load
and previous ART regimen were not available to us.
On neurological examination she had an upper-
motor-neurone right facial nerve palsy with right
hemiparesis MRC grade 4/5 in both limbs.

Magnetic resonance imaging (MRI) scan of the
brain revealed multiple acute ischaemic infarcts of
the right basal ganglia, left thalamus, pons, right
medulla and left cerebellar hemisphere. Also noted
were large non-restricting periventricular white
matter hyperintensities in the middle cerebellar
peduncle and cerebellar hemisphere (Figure 1). She
was commenced on standard stroke treatment.
Despite this, two days after admission she
developed sudden-onset aphasia and worsening
right limb weakness MRC grade 2-3/5. Repeat MRI
brain scan revealed new infarcts in the left inferior
frontal lobe and left lateral pons.

Additional investigations for recurrent stroke in the
context of HIV were carried out (Table 1).
Significantly, the CMV quantitative PCR was
positive and ophthalmology review was consistent
with CMV retinitis in the right retina. She was
treated with intravenous ganciclovir. After 2 weeks
of therapy, a repeat CMV quantitative PCR in CSF
was negative. She was discharged on oral
valganciclovir and stroke preventative medication
and has since regained power and speech.

Patient C

A 54-year-old male presented with a one-month
history of progressive cognitive decline and right-
sided hemiparesis. He had a past history of
hypertension. He was diagnosed with HIV two
months prior to onset of these symptoms. His initial
CD4 count was 16 cells/mm? with a HIV viral load of
58000 copies/mL. His initial regimen was
tenofovir/lamivudine/efavirenz  but this was
later changed to zidovudine/lamivudine and
atazanavir/ritonavir, ostensibly due to the cognitive
decline thought to be due to efavirenz. The
neurological examination was significant for

dysphasia, hypertonia more marked on the right,
mild right pyramidal weakness and bilateral
hyperreflexia including upper and lower limb
clonus. Fundoscopy was normal.

MRI brain scan showed extensive periventricular
and white matter non-enhancing hyperintensities
(Figure 2) without restricted diffusion, with the
main differential diagnosis being progressive
multifocal leukoencephalopathy. However, CSF
studies were negative for John Cunningham (JC)
virus PCR but positive for CMV quantitative PCR.
The working diagnosis was of CMV IRIS. He was
treated with intravenous ganciclovir for three
weeks, then switched to oral valganciclovir. We did
not give steroids as he improved with this
treatment. Although his hemiparesis and dysphasia
persisted, there was improvement in his cognitive
status and he was transferred for ongoing
rehabilitation therapy.

Discussion

Radiculopathy, vascular disease/strokes, and
ventriculitis/encephalitis are rare manifestations of
CMV neurological disease [3]. CMV IRIS has been
described and is commonly reported as a uveitis or
vitritis [5] rather than involvement of other
neurological structures as was the case in the
patients presented. Patient A presented as a
painless polyradiculopathy which is more typical for
tuberculous arachnoiditis. Though quite rare
overall, CMV-related polyradiculopathy is the most
common manifestation of CMV in the neurological
system [1,4]. It is described as a painful neuropathy
and outcomes have been variable, with recovery of
neurological function rather uncommon [1,3]. Her
presentation was probably in keeping with CMV
IRIS given the temporal association between the
change of ART regimen and the onset of symptoms.

The eventual diagnosis of patient B was delayed as
diagnosis of CMV-related stroke/vasculitis is
particularly difficult in HIV/AIDS patients due to the
wide range of differential diagnoses, including
other opportunistic infections as well as traditional
cardiovascular risk factors for stroke [7,8]. CMV
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end-organ disease has been suggested as a risk
factor for ischemic stroke [9]. Similar to the first
patient, there was a temporal association between
change of regimen and onset of symptoms. CMV
IRIS presenting as stroke is quite rare, with only one
other case report in the literature [10]. In both
these cases, development of symptoms was
relatively rapid, within 4-6 weeks of drug initiation,
which supports the diagnosis of IRIS. There were
missed opportunities to undertake fundoscopy
early on to detect CMV retinitis. Guidelines
advocate for this assessment in cases where CD4
counts are below 100 cells/mm?[11].

The absence of retinitis in patient C was interesting
as the vast majority of those with CMV encephalitis
will have concurrent retinitis as well as other end
organ disease [12]. CMV encephalitis may present
as a subacute cognitive decline or more acutely
with delirium, cranial nerve palsies, nystagmus and
ataxia [13]. Focal neurological deficits including
pyramidal weakness have been described [3,12]. In
addition to T2 white matter hyperintensities,
restricted diffusion may also be seen on MRI
imaging [14]. The presentation in this patient would
also potentially fit CMV IRIS given the rapid drop in
HIV viral load in association with symptom
evolution. All three cases had relatively good
outcomes once antiviral therapy was initiated and
appropriate ART continued.

Conclusion

In summary, CMV disease should be a differential
diagnosis in  patients with  neurological
manifestations with a CD4 count of less than 100
cells/mm’. New onset neurological deficits after
initiation or change of ART should raise the
suspicion for CMV IRIS. Fundoscopy in those with
CD4 counts <100 cells/mm?® should not be
overlooked. Early diagnosis and prompt treatment
of neurological CMV achieves good outcomes with
complete resolution of neurologic signs and
symptoms in some cases.

What is known about this topic

e New onset neurological deficits after
initiation or change of ART should raise the
suspicion for CMV IRIS;

e Fundoscopy should be performed in all
patients with CD4 counts of less than
100/mm’ to detect CMV end organ
involvement early in the disease.

What this study adds

e FEarly diagnosis and prompt treatment of
neurological CMV may achieve good
outcomes with resolution of neurologic
signs and symptoms.
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Table and figures

Table 1: summary of all cases with laboratory data

Figure 1: T2/flair hyperintensities in the left
putamen and right thalamus with restricted
diffusion in the diffusion weighted images in
keeping with acute infarcts

Figure 2: diffusion weighted images of the MRI
depicting extensive periventricular non enhancing
hyperintensities
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Table 1: summary of all cases with laboratory data

Patient A Patient B Patient C
CD4 count (cells/mm3) 61 286 58
HIV-1 viral load (copies/ml) 6385 69 1714
CSF protein (grams/litre; normal

4.14 0.64 0.58
range 0.15-0.45)
CS white cell count (mm3; normal 160 <5 <5
<5)
CMV quantitative PCR in CSF5'04 b 77 3.43
(log10)
CSF TB GeneXpert Neg Neg Neg
CSF TB culture Neg Neg Neg
ART initiation/change to symptom 3 weeks 1 weeks 6 weeks
onset
Retinitis present present absent

Figure 1: T2/flair hyperintensities in the left putamen and right thalamus with
restricted diffusion in the diffusion weighted images in keeping with acute
infarcts
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Figure 2: diffusion weighted images of the MRI depicting extensive
periventricular non enhancing hyperintensities
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