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Fingolimod, a sphingosine-1-phosphate receptor modulator approved for the treatment of
relapsing multiple sclerosis (RMS), may rarely lead to CNS infections through reactivation of
herpesviruses or JC virus (JCV), the cause of progressive multifocal leukoencephalopathy
(PML).1,2 The authors present a patient with clinical and MRI features suggestive of PML
under fingolimod. Repeat PCR testing for JCV DNA in CSF was negative, whereas cyto-
megalovirus (CMV) DNA was found positive. Treatment with ganciclovir was followed by
clinical and MRI improvement.

Case Vignette
A37-year-oldmanwas diagnosedwith clinically isolated syndrome after developing cervicalmyelitis
with MRI showing few supratentorial lesions and CSF positive for oligoclonal bands. He sub-
sequently converted to RMS with recurrent relapses of spinal symptoms. After 4 years of treatment
with interferon-beta 1b, he was switched to fingolimod because of intolerable side effects.

Two years after starting fingolimod, routine MRI showed small new bilateral occipital lesions and
one left frontal lesion (figure, “m13”), which were clinically asymptomatic and felt to be because
of RMS, as up to then there had not been any reports on PML under fingolimod without previous
natalizumab therapy. Another relapse with spinal symptoms responded well to IV methylpred-
nisolone. Eleven months after the last routine MRI, he developed left inferior homonymous
quadrantanopia. Serial MRIs showed progressive enlargement of the right occipital lesion, again
without restricted diffusion or contrast enhancement (figure, “m24” and “m26”). Other lesions
remained stable. PML was suspected. Serum JCV antibody index measured 10 weeks after
symptom onset was positive (2.89; STRATIFY JCVDxSelect; Unilabs, Copenhagen, Denmark).
Fingolimod was stopped. He never had grade 4 lymphopenia <0.2 G/L.

Four CSF examinations showed normal cell counts (up to 3/μL) and slightly raised protein (up
to 48 mg/dL). Repeat PCR tests for JCVDNA in CSF at local laboratories and (once) the NIH
reference laboratory (Bethesda, MD) were negative. Differential diagnoses such as varicella
zoster virus (VZV) encephalitis and lymphoma were discarded because of negative PCR in CSF
and neuroimaging characteristics. However, serum was positive for anti-CMV IgG, and CSF
was positive for CMV DNA on PCR testing (with CMV viral load <1,250 copies/mL),
introducing the possibility of atypical CMV encephalitis (CMVE). The patient refrained from
undergoing brain biopsy and instead opted for antiviral treatment. After 3 weeks of IV gan-
ciclovir (5 mg/kg every 12 hours), there was evidence of clinical andMRI improvement (figure,
“m30”), and PCR testing for CMV DNA in CSF had turned negative. Four years later, the
patient had remained stable (EDSS 3.5) and relapse-free without restarting disease-modifying
therapy, with only one small additional periventricular MS-type lesion on MRI follow-up.
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Discussion
This patient’s clinical and MRI course made PML under
fingolimod the most likely diagnosis. The insidious, at first
asymptomatic development of high-signal intensity cerebral
gray matter-white matter junction lesions on T2 and FLAIR
images is in keeping with classic PML.3 Recent data suggest
that age of >45 years and treatment for >2 years may increase
the risk of PML under fingolimod.2 The patient had a positive
serum JCV antibody index. After repeat negative testing for
JCV DNA in CSF, including testing in the NIH reference
laboratory, the patient was classified as “possible PML”
according to consensus criteria.3

Further workup revealed CMV DNA in CSF. This finding
did not resolve the diagnostic dilemma as some patients
with suspected PML may have difficult-to-interpret pres-
ence of DNA of herpesviruses in CSF.4 PCR testing for
CMV DNA has high sensitivity and specificity. However,
low quantities of viral copies may not lead to symptoms. In
our patient, we cannot exclude the possibility of a limited
form of PML with concomitant asymptomatic CMV reac-
tivation under fingolimod.

Our knowledge of CMVE heavily relies on the literature on
AIDS. CMVE complicating AIDS usually presents with en-
cephalopathy and predominant cognitive and behavioral
symptoms, and imaging abnormalities in the periventricular

parenchyma and meninges. CSF cell counts often are nor-
mal.5 However, extrapolating these findings to patients
without AIDS may not be warranted.

By contrast, several facts point toward a role of CMV in the
development of encephalitis in our patient: (1) CMVE has
been listed as one of the top differential diagnoses of PML6;
(2) CNS infections with other herpesviruses such as VZV
under fingolimod have been reported; (3) repeat PCR tests of
JCV-DNA in CSF were negative throughout; and (4) treat-
ment with ganciclovir was followed by clinical and MRI im-
provement, and a negative PCR for CMV DNA in CSF.

In the absence of brain biopsy, additional laboratory testing
might have been useful. A rise of JCV antibody titers on serial
measurement may underpin the diagnosis of PML. However,
at the time of the patient’s presentation, this had not been a
consideration in a consensus algorithm for diagnosing PML.3

Although low anti-JCV antibodies in serum may render PML
unlikely, an elevated CSF:serum anti-JCV antibody index
would support the diagnosis.7 Importantly, recent evidence
from natalizumab-associated PML cases suggests that small
PML lesion volume may be associated with (false) negative
JCV PCR in CSF.8 The final verdict on the diagnosis in this
case remains impossible without neuropathologic data.

In conclusion, this case raises awareness (1) of the difficulties
in attributing a PML-like lesion without brain biopsy in the

Figure 1 Evolution of MRI Abnormalities Before and After Treatment With IV Ganciclovir

“Baseline” (T2 axial and fluid-attenuated inversion recovery [FLAIR] axial): MRI before starting fingolimod shows no substantial lesions in the left frontal and
both occipital regions; “m13” (FLAIR space, axial and FLAIR space, sagittal): Routine MRI 13 months after starting fingolimod shows new (asymptomatic)
bilateral occipital hyperintense lesions at the gray matter-white matter junction and one new left frontal lesion; “m24” (FLAIR space, sagittal): MRI 24 months
after starting fingolimod shows progression of the right occipital lesion; “m26” (FLAIR space, sagittal): MRI 26 months after starting fingolimod shows further
progression of the right occipital lesion; “m30” (FLAIR space, sagittal): MRI 30 months after starting fingolimod shows regression of the right occipital lesion
after discontinuation of fingolimod and treatment with IV ganciclovir over 3 weeks.
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context of repeat negative PCR tests of JCV-DNA in CSF and
(2) to consider CMVE in the differential diagnosis of PML
under fingolimod.
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