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Class I -high potential risk of
PML

Natalizumab

Class II -low potential risk of
PML

Dimethyl fumarate
Fingolimod
Class III -no or very low

potential risk of PML

Alemtuzumab

MS and Crohn disease

No

MS and psoriasis

MS

Yes

Hematological malignancies,
transplantation

None <8 months; > 1/100-1/1000
85% of cases >24

months

161,300 patients-527,159 PY
(September 30, 2016)

Yes Low/infrequent

18-54 months ~1/50,000 224,542 patients

308,732 PY

160,000 patients
368,000 PY

18-54 months ~1/18,000

No

Unknown; no
cases with MS

~11,000 patients
~6000 PY

Rituximab

Mitoxantrone

Teriflunomide

Daclizumab

ANCA , anti-neutrophil cytoplasmic antibo

Lymphoproliferative disorders, rheumatoid
arthritis, ANCA-associated vasculitis, SLE

Non-Hodgkin lymphoma and leukemia

No PML observed with teriflunomide, but

with related leflunomide

No PML observed with MS or as
prophylaxis for renal transplant

Berger JR. Mult Scler Relat Disord. 2017; 12: 59-63.

/; MS, multiple sclerosis; PML, progressive multifocal leukoencephalopath

1/30,000 No data

No data

68,952 patients
96,909 PY

1516 patients
3744 PY

1. 2447V (F421) X< D) BEDPML
DHEFEFHEER BJCVHIAD A 7
(Biogen)
l European medicines agency®+%') X<
BIEPMLODY RV BRIMEAETZE TTIC
EREN TN
0.1/ 1000 A
| Bt
BE1,000A 3% 7=Y DPMLHKEE ST =
4471 SEMHEO EAELL REIH
el HJCVIAA VT YIR HJCVIIAS VT VIR MJCVIRAA VT IIR HJCVIRIAS VT VIR ﬂgﬁm
A =09 >09=15 >15
1-126 A 0.1 0.1 0.1 0.2 0.3
13-241 8 0.6 0.1 0.3 0.9 0.4
25-36:1 H 2 0.2 0.8 3 4
37-481 A 4 04 2 7 8
49-601 A 5 0.5 2 8 8
61-721 A 6 0.6 & 10 6
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IRIS in MS

ama S, et al. Neurol Neuroimmunol Neuroinflamm. 5:e415, 2018.

Objective: To clarify the clinical, neuropathologic, and virologic characteristics of progressive mul- - | S ‘E
tifocal leukoencephalopathy (PML) and its immune reconstitution inflammatory syndrome (IRIS) in 74/: ) = I\ Eﬂ LPM L

a patient with fingolimod-treated MS. n E KA;I_‘E1§|J

Methods: A case study.

Results: A 34-year-old patient with MS using fingolimod for 4 years had a gradual progression of right
hemiparesis and aphasia with a new subcortical white matter lesion in the precentral gyrus by initial
MRI. Blood tests were normal, except for lymphopenia (160 cells/pL). One month after the cessation
of fingolimod, brain MRI depicted a diffusely exacerbated hyperintensity on fluid-attenuated inversion
recovery and diffusion-weighed imaging in the white matter with punctate gadolinium enhancement,
suggesting PML-IRIS. A very low level of JC virus (JCV)-DNA (15 copies/mL) was detected in the CSF
as judged by quantitative PCR. Brain tissues were biopsied from the left frontal lesion, which showed
some small demyelinated foci with predominant loss of myelin-associated glycoprotein with infiltra-
tions of lymphocytes and macrophages, but clear viral inclusion was not observed with hematoxylin-
eosin staining. JCV-DNA was uniquely detectable in an active inflammatory demyelinating lesion by in
situ hybridization, possibly suggesting an early phase of PML. DNA extracted from the brain sample
was positive for JCV-DNA (151 copies/cell). It took 3 months to normalize the blood lymphocyte count.
The patient was treated with 1 g of IV methylprednisolone for 3 days and a weekly oral dose (375 mg)
of mefloguine, and her symptoms gradually improved.

Conclusion: Low CSF JCV-DNA and unfound viral inclusions initially made her diagnosis difficult. The
clinical course of fingolimod-associated PML may be associated with mild immune reconstitution.

R Punctate patternldF4') X< JEEPMLIZ¥ R MFT R Tl

HEAEIRMEF4) X< T EEPML JEHIV PML (SLE)

77 )L ERREEPML
(RZEFAEHI)

“At least five cases displayed small punctate
lesions, an imaging sign which has recently

been shown to be very specific for PML “.
eselbach RJ, et al. J Neurol. 264:1155-1164, 2017.)

Ishii J, et al. Intern Med 57: 2727-2734, 2018.
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The NEW ENGLAND

Pembrolizumab Treatment for Progressive Multifocal
Leukoencephalopathy

Cortese I, et al. N Engl J Med. 380:1597-1605,2019.

RLTOYZXIT (FAMIL—E®) FHREFVIRAVMNEEZRE (PD-1EFE) THY, B
REfE £1T-BREOENMNIRMESEICERASINDS. 2016F9AICBARTEHERESNT:,

TR IEIPMLSHI (CLL 24, HIV 24, TROF2 ) NE 14, FEFROF 1) /NE 14,
YR U NERRAE 24)

S5BlIZENTHRRERDBEPEL, BLUKERERRAICVIMILAEDBDEZDT-.

R EFZEOT-FEHI TlEin vitroTCDA+E LU CDS+HARE D ITJCVIEMED LR EFEHT-.
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