
Simultaneous PML-IRIS after
discontinuation of natalizumab in a patient
with MS

S. Gheuens, MD
D.R. Smith, MD
X. Wang, MD
D.C. Alsop, PhD
R.E. Lenkinski, PhD
I.J. Koralnik, MD

ABSTRACT

Objective: Progressive multifocal leukoencephalopathy (PML) is a severe complication of natalizumab
therapy in patients with multiple sclerosis (MS), which is often accompanied by an immune reconstitu-
tion inflammatory syndrome (IRIS) after removal of the drug. We describe a patient with MS who
presented with simultaneous PML-IRIS 2 months after stopping natalizumab for other reasons.

Case Report and Results: The patient had widespread PML and severe IRIS. He received cortico-
steroids and displayed a vigorous JC virus–specific cellular immune response. Elevated myoinosi-
tol and lipid/creatine peaks measured in PML lesions by proton magnetic resonance spectroscopy
(1H-MRS) corresponded to episodes of contrast enhancement on MRI scans and persisted after
the enhancement subsided. He demonstrated steady clinical improvement, but developed marked
residual atrophy in areas affected by PML and inflammation, as well as seizures.

Conclusions: New enhancing white matter lesions, occurring after discontinuation of natali-
zumab, can be the manifestation of PML-IRIS rather than an MS exacerbation. Elevated myoi-
nositol and lipid/creatine peaks appear to be more sensitive markers of inflammation in PML
lesions than contrast enhancement. 1H-MRS may become useful as a biomarker for PML-IRIS
by helping clinicians determine the need for corticosteroid administration and anticipate con-
tinuing clinical recovery. Neurology® 2012;78:1390–1393

GLOSSARY
Cho � choline; Cr � creatine; 1H-MRS � proton magnetic resonance spectroscopy; IRIS � immune reconstitution inflamma-
tory syndrome; JCV � JC virus; mI � myoinositol; MS � multiple sclerosis; NAA � N-acetyl-L-aspartate; PML � progressive
multifocal leukoencephalopathy; SO � symptom onset.

Natalizumab has been associated with progressive multifocal leukoencephalopathy (PML). Almost
all patients discontinued natalizumab after being diagnosed with PML and developed an immune
reconstitution inflammatory syndrome (IRIS).1 We describe a patient with multiple sclerosis (MS)
who developed simultaneous PML-IRIS 2 months after interruption of natalizumab.

CASE REPORT A 23-year-old man with past ethanol abuse and traumatic brain injury 3 years previously was diagnosed with
relapsing-remitting MS, after presenting with diplopia, blurred vision, dizziness, and gait ataxia. Imaging showed several enhancing
brain lesions and one intramedullary lesion at the C3 level. His CSF examination showed increased cells and proteins, and he had
prolonged visual evoked potentials. He was treated with natalizumab monotherapy, which was discontinued after 39 months, because
of excessive ethanol consumption. He was subsequently hospitalized with aspiration pneumonia in the setting of ethanol intoxication.
Two months after natalizumab interruption, he presented with planning difficulties and ataxia. MRI, 1.5 week after symptom onset
(SO), revealed new enhancing lesions in the frontal and left parietal lobes and in the cerebellum. PCR for CSF JC virus (JCV) was
positive. He developed a bilateral pyramidal syndrome and aphasia and became bedridden and mute. MRI 2 weeks after SO showed
lesion progression in the middle cerebellar peduncles, corticospinal tracts, and left frontal lobe with mass effect (figure, A–C) and a
new enhancing lesion in the right temporal lobe. This was consistent with PML-IRIS. PCR for JCV showed 9,900 copies/mL CSF.
He received methylprednisone (1 g/day for 5 days) and started mirtazapine (15 mg qhs).

MRI, 3.5 weeks after SO, showed decreased enhancement, but continuous progression of the lesions and mass effect (figure,
D–F). He had one focal motor seizure, treated with levetiracetam, and received mefloquine (250 mg once a day for 3 days), followed
by mefloquine (250 mg weekly for 24 weeks). MRI 1 week later showed enhancement, and he was given a prednisone taper, starting
at 90 mg/day for 1 month.
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Three months after SO, he answered in two-word phrases
and could take a few steps. MRI showed a decrease in the size of
the PML lesions and absence of mass effect but also atrophy and
a faint rim of enhancement in the left frontal lobe.

Three months later, he could walk unassisted and care for
most of his daily activities. He still had expressive aphasia, plan-
ning difficulties, left-sided neglect, and a bilateral cerebellar syn-
drome. MRI 6 months after SO showed further atrophy at the
site of the PML lesions. There was limited residual contrast en-

hancement in the left frontal lobe, but new enhancement in the
cerebellar lesions, indicating ongoing IRIS (figure, G–I).

He continued to improve, and MRI performed 3 months
later showed resolution of enhancement and marked atrophy
(figure, J–L). One year after onset, he spoke in short sentences
and had a residual cerebellar syndrome and a minimal right-
sided pyramidal syndrome. No new lesions were seen.

We used proton magnetic resonance spectroscopy (1H-MRS) 3,
6, 9, and 15 months after SO to measure the concentration of

Figure Overview of MRI evolution

(A–C) MRI 2 weeks after symptom onset. Axial fluid-attenuated inversion recovery (FLAIR) images demonstrate extensive
white matter hyperintense signal in both the frontal and the left parietal lobe (A) and in the bilateral cerebellar white matter
(B). (C) Sagittal T1-weighted image after gadolinium injection shows massive enhancement in the frontal lobe and the
cerebellum. (D–F) MRI 3.5 weeks after symptom onset. (D) FLAIR image shows extension of the white matter abnormalities
with mass effect on the left lateral ventricle and left to right midline shift. (E) T1-weighted image after gadolinium injection
shows absence of enhancement. (F) Sagittal FLAIR image shows extensive white matter involvement in the cerebrum and
cerebellum with mass effect on the corpus callosum. (G–I) MRI scans 6 months after symptom onset. (G) FLAIR image shows
extensive atrophy with enlargement of the sulci and of the lateral ventricles. White matter hyperintense signal persists in
both hemispheres. T1-weighted image after gadolinium injection shows a new faint rim of enhancement (H, arrow) and in the
cerebellum (I, arrows). (J–L) MRI scans 9 months after symptom onset. (J) FLAIR image shows white matter lesions and
atrophy. (K) T1-weighted image after gadolinium injection shows absence of enhancement. (L) Sagittal FLAIR image shows
extensive cerebral and cerebellar atrophy.
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N-acetyl-L-aspartate (NAA), a neuronal marker, choline (Cho), a

component of cell membranes, myoinositol (mI), a glial marker

associated with inflammation, and LIP1 and LIP2, markers of

anaerobic metabolism, within PML lesions. Creatine (Cr) is a

measure of basal metabolism, and all values are expressed as ra-

tios. There was a decline in the NAA/Cr ratio until 9 months

after SO, consistent with neuronal and axonal damage, and an

increase at the last time point in the left frontal and cerebellar

lesions. The Cho/Cr ratio showed a continuous decline consis-

tent with decreased turnover in cell membranes. mI/Cr, LIP1/

Cr, and LIP2/Cr ratios increased in both lesions between 3 and 6

months after SO, concomitant with new enhancement in the

cerebellum. When enhancement subsided 9 months after SO,

the LIP2/Cr ratio remained elevated in both lesions, whereas the

mI/Cr ratio remained elevated in the frontal lesion and the

LIP1/Cr ratio continued to rise in the cerebellar lesion. Fifteen

months after onset, the mI/Cr ratio decreased in the frontal le-

sion but increased again in the cerebellar lesion, whereas the

lipid/Cr ratios decreased in both.

JCV-specific T-cell responses were detected at the same time

points in his blood. Although the CD4� T-lymphocyte response

remained low, the CD8� T-lymphocyte response became robust

over time.

DISCUSSION This case illustrates that PML can
develop even after discontinuation of natalizumab
and occur simultaneously with IRIS. Simultaneous
PML-IRIS had been mainly restricted to patients
with AIDS starting HIV treatment.2 Because natali-
zumab should be fully cleared from the circulation
after approximately 2 months (5 half-lives),3 it is
likely that PML started to develop in our patient
while the medication was still active. However, it
only became clinically apparent when the effect of
the medication wore off, allowing the return of lym-
phocytes back into the brain parenchyma, causing
IRIS. This represents a challenge, because neurologic
dysfunction and white matter lesions occurring after
natalizumab interruption may be caused by MS exac-
erbations.4 In addition, our patient was hospitalized
with ethanol intoxication before the development of
frank cerebellar symptoms, and the cognitive dys-
function caused by PML may have been com-
pounded by ethanol.

Interestingly, this patient did not experience a
relapse of MS over a 20-month period after PML
onset. Indeed, 21% of patients with MS experi-
ence a relapse of MS during natalizumab interrup-
tion.3 Although his PML lesions seemed extensive,
he regained partial neurologic function and some
of the abnormal MRI signal subsided after cortico-
steroid treatment, indicating that impairment was
in part caused by reversible inflammation rather
than permanent demyelination. Another explana-
tion for his remarkable improvement could be re-
myelination, as seen in MS. However, this has not
been previously described in the setting of PML,

and the absence of histologic material precludes
any definite conclusion.

There are no biomarkers to define IRIS,2,5 and
estimating PML outcome remains difficult. Survi-
vors of PML are more likely to mount a JCV-specific
cellular immune response than progressors, but this
does not differentiate between patients with PML
with or without IRIS.6 This patient displayed a per-
sistent T-cell response against JCV, which did not
decrease once IRIS subsided and persisted regardless
of corticosteroid use.

Lesions of survivors of PML have higher mI/Cr
ratio peaks than those of progressors.7 Of note, mI/
Cr, LIP1/Cr, and LIP2/Cr ratios seemed more sensi-
tive than contrast enhancement as surrogate markers
of inflammation in our patient.8 Despite improvement,
he developed marked brain atrophy, indicating the ex-
tent of demyelination caused by PML. 1H-MRS may
be an important marker in PML-IRIS, which could be
used to monitor ongoing inflammation, help determine
the need for corticosteroid administration, and antici-
pate continuing recovery when enhancement has al-
ready subsided.
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Practicing Neurologists: Take Advantage of These
CMS Incentive Programs

Medicare Electronic Health Records (EHR) Incentive Program
The Medicare EHR Incentive Program provides incentive payments to eligible professionals, eligi-
ble hospitals, and critical access hospitals as they adopt, implement, upgrade or demonstrate mean-
ingful use of certified EHR technology. Through successful reporting over a five-year period,
neurologists are eligible for up to $44,000 through the Medicare incentive program. To earn the
maximum incentive amount, eligible professionals must begin demonstrating meaningful use by
October 3, 2012. Learn more at www.aan.com/go/practice/pay/ehr.

Medicare Electronic Prescribing (eRx) Incentive Program
The Medicare eRx Incentive Program provides eligible professionals who are successful electronic
prescribers a 1% incentive for meeting reporting requirements during the 2012 calendar year. To be
eligible, physicians must have adopted a “qualified” eRx system in order to be able to report the eRx
measure. This program has also begun assessing payment adjustments for eligible professionals who
have not yet begun participation in the program. Learn more at www.aan.com/go/practice/pay/eRx.

Physician Quality Reporting System (PQRS)
The Physician Quality Reporting System provides an incentive payment for eligible professionals
who satisfactorily report data on quality measures for covered professional services furnished to
Medicare beneficiaries. Eligible professionals who report successfully in the 2012 PQRS Incen-
tive Program are eligible to receive a 0.5% bonus payment on their total estimated Medicare
Part B Physician Fee Schedule allowed charges for covered professional services. Learn more at
www.aan.com/go/practice/pay/pqrs.
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