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Background
Progressive multifocal leukoencephalopathy (PML) is an opportu-

nistic infection of the central nervous system (CNS) caused by reactiva-
tion of the papilloma JC-virus (JCV). Latent infection with JCV is com-
mon and reactivation occurs in individuals with reduced immunocom-
petence within the CNS (e.g. acquired immune deficiency syndrome 
(AIDS) [1] due to HIV-infection, after bone-marrow transplantation or 
under treatment with a growing number of immunosuppressive or im-
munomodulatory drugs. In patients with multiple sclerosis (MS), treat-
ment with the monoclonal antibody natalizumab blocks 47-integrin 
on the surface of circulating lymphocytes and prevents their migration 
into the CNS. The reported risk of PML is about one in 500 MS pa-
tients treated with natalizumab for more than 24 months. Patients with 
natalizumab-PML are commonly treated with plasma exchange (PLEX) 
to remove natalizumab from the circulation. After a median of 32 days 
following PLEX [2], patients develop an immune reconstitution in-
flammatory syndrome (IRIS), which is characterized by severe inflam-
mation within the brain that often leads to rapid and persistent tissue 
destruction [3]. IRIS is pathologically characterized by massive infiltra-
tion of CD8+ lymphocytes into the CNS and commonly accompanied 
by destruction of the blood-brain barrier, which can be identified by 
gadolinium enhancement in cerebral MRI [4]. To prevent IRIS-induced 
tissue destruction, patients are treated with high dose intravenous ste-
roids [5]. Steroids have now been clearly shown to worsen PML [6] and 
a prompt and accurate diagnosis of IRIS in PML patients is thus critical. 
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Abstract
Background: Many patients with natalizumab-associated progressive multifocal leukoencephalopathy (PML) who are 
treated by plasma exchange (PLEX) develop an immune reconstitution inflammatory syndrome (IRIS), which often 
leads to severe tissue destruction within the brain. While steroids can efficiently treat IRIS, they worsen PML and a reli-
able and prompt diagnosis of IRIS in natalizumab-PML patients is thus critical. 

Clinical presentation: We report on a patient with supratentorial manifestations of natalizumab-PML after PLEX and 
corresponding new gadolinium-enhancing lesions within the spinal cord, which were clinically corresponding to difficul-
ties to urinate. 

Conclusion: Cerebral MRI supported the diagnosis of IRIS. Therefore, detection of contrast-enhancing lesions within 
the spinal cord may indicate IRIS in patients with natalizumab-PML. 

Clinical Presentation
A 33-year-old female patient was admitted to our hospital with a 

two-weeks history of progressive right-sided hemiparesis. She was first 
diagnosed with relapsing-remitting MS at the age of 26, and initially 
treated with glatirameracetate for 2.5 years until she became pregnant 
and treatment was changed to intravenous immunoglobulin. Following 
delivery, MS disease activity was high and she was put on natalizumab, 
which was well tolerated. During this therapy, no new relapses oc-
curred. Anti-JCV antibodies in serum were positive. Before presenting 
to our hospital, she had received 22 infusions of natalizumab within the 
preceding 27 months.

Initial examination revealed a right-sided spastic brachiofacial 
hemiparesis with increased reflexes, positive Babinski sign and myoc-
lonus. She did not have aphasia or dysarthria, the other cranial nerves 
and sensitivity were intact as was bladder and bowel function. EDSS 
upon admission was 4.5, she was able to walk without aid and rest about 
300m and acquired minimal assistance in meal preparation.

Cerebral MRI including MR- proton spectroscopy (MRS) revealed 
several periventricular T2 hyperintense lesions and new patchy subcor-
tical white matter hyperintensities in the left parietal lobe with faint 
contrast-enhancement (Figure 1). Long echo time MRS (TE=135ms) 
showed a discrete lactate signal at 1.3 ppm as a sign of inflammation 
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together with a decrease of N-acetyl-aspartate (NAA). Choline was 
almost normal indicating that there were no signs of acute demyelin-
ation. Previous MRI of the spinal cord were unremarkable.

Motor evoked potentials to the right arm were absent and to the 
lower limbs were delayed, as were visually evoked potentials on the 
right side. EEG and ophthalmologic assessment were normal. A CSF 
analysis showed a normal cell count and protein concentration, in-
creased local IgG-production and positive oligoclonal bands. CSF PCR 
for JC-Virus was positive with 50 copies / ml. 

Treatment with 250 mg mefloquin per week and 45mg mirtazapine 
per day were initiated and five courses of PLEX were performed. Dur-
ing the following two weeks, her hemiparesis increased and she devel-
oped a sensorimotor aphasia and a hemianopsia. She experienced two 
tonic-clonic seizures and was put on levetiracetam.

Seventeen days following PLEX, she experienced difficulties to uri-
nate and a spinal MRI revealed a corresponding contrast-enhancing 
lesion within the spinal cord (Figure 2 b-d). Cerebral MRI showed pro-

nounced contrast-enhancement along the borders of the PML lesions 
and MRS showed a marked increase of choline (Cho) and lactate and 
a decrease of NAA indicating acute demyelination (Figure 2a). Collec-
tively, these findings confirmed IRIS that presented with a symptomatic 
spinal manifestation. IRIS was treated with infusions of 2g methylpred-
nisolone per day for five consecutive days, which led to resolution of the 
bladder problems.

Conclusion
Many patients with natalizumab-PML who are treated with PLEX 

develop IRIS [7]. The diagnosis of IRIS currently relies on the detection 
of rapidly evolving neurological symptoms and contrast-enhancing le-
sions or brain swelling in cerebral MRI [8,9]  and proton magnetic reso-
nance spectroscopy may add to the diagnosis [10,11]. 

The disease course of this patient was in line with other reported 
cases (e.g. number of natalizumab infusision, etc. [3]. Here we demon-
strated that new spinal cord symptoms and Gd+  lesions within the spi-
nal cord could indicate the onset of IRIS in natalizumab-PML patients 
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Figure 1: Cerebral MRI showed ED typical older demyelinisations on the FLAIR image (a) together with a confluent patchy signal hyperintensity in the parietal white 
matter on the left side. After contrast administration (b) only moderate subcortical contrast enhancement was found. Long echo time MRS (TE=135ms) (c) revealed 
a discrete lactate signal at 1.3ppm as a sign of inflammation together with a decrease of N-acetyl-aspartate (NAA). Choline signal was almost normal showing that 
there were no signs of acute demyelinisation.
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Figure 2: Postcontrast cerebral MRI showed a typical more pronounced subcortical contrast-enhancement along the borders of the PML lesions. In addition an intra-
medullary contrast enhancement was found in the mid thoracal spinal cord (Vertebra 8-9). (arrow b, d) accompanied by a signal hyperintensity on the T2w axial image 
(c). MRS now showed a pronounced increase of choline (Cho) and of the pathological lactate signal now indicating acute demyelination.  Altogether these findings 
were indicative for IRIS with an atypical not yet described spinal manifestation.
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and thus add to the diagnosis. This may be particularly advantageous 
in patients in whom IRIS is difficult to differentiate from PML, as is the 
case in patients who display contrast-enhancing PML lesions [3,12] or 
patients who develop IRIS without contrast-enhancing cerebral lesions 
[9,13]. While IRIS is commonly considered to occur predominantly at 
sites of PML lesions [14], this case demonstrates that Gd+ IRIS lesions 
can occur in areas not affected by PML on conventional MRI including 
the spinal cord. 

The management of PML and IRIS is becoming increasingly rel-
evant due to the growing number of drugs associated with the devel-
opment of PML as has recently been exemplified by the Janus kinase 
inhibitor Ruxolitinib [15,16]. The complexity of PML and IRIS is in-
creased by other manifestations of JCV infection including granular 
cellular neuronopathy [17] or meningitis [18] and the development of 
new opportunities to treat PML including continuous infusion of in-
terleukin-7 [19] and immunization with recombinant particles of JCV-
proteins [19] and treatment of IRIS with the CCR5 antagonist maravi-
roc [20]. 
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