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An increasing number of disease-modifying therapies (DMTs) are being approved for treatment
of multiple sclerosis (MS). Ocrelizumab is a humanized B cell–depleting monoclonal antibody,
recently approved for relapsing and primary progressiveMS.1 Here, we present a patient withMS
who developed an acute aseptic neutrophilic meningitis following ocrelizumab initiation.

Case Presentation
A 54-year-old woman diagnosed with relapsing MS 5 years earlier was on fingolimod, but it was
decided to switch to ocrelizumab because of a new cervical spinal cord lesion and clinical
worsening. Before initiating ocrelizumab, her timed 25-foot walk (T25-FW) was 11.4 seconds,
and the Expanded Disability Status Scale (EDSS) score was 6.5, the primary symptoms being
left-sided weakness and left-hand tremors. Routine safety laboratory results were normal
(table). She received the first 300 mg ocrelizumab infusion without any immediate side effects.

However, 10 days after the first ocrelizumab dose, the patient developed a severe, acute-onset
frontal headache with episodic confusion, photophobia, and nonsensical slurred speech, which had
lasted for 1 day on presentation to the hospital. On admission, body temperaturewas 99.4 F, and the
patient was hemodynamically stable without meningismus. Blood tests showed neutrophilic leu-
kocytosis and slight absolute bandemia (table). A head CT, chest X-ray, and urinalysis were normal.
Lumbar puncture (LP) revealed predominantly neutrophilic pleocytosis (9,789 white blood cells
[WBCs], 88% polymorphonuclear cells), elevated protein (399.3 mg/dL), and low glucose (30
mg/dL) in the CSF (table). A brain MRI showed multiple hemispheric white matter, brainstem,
and cerebellar MS lesions without contrast enhancement that were unchanged compared with a
scan 2.5months prior. Empiric IV antimicrobial treatment with ampicillin, ceftriaxone, vancomycin,
and acyclovir was initiated. CSFHSV, VZV, and JCV PCRs returned negative. The patient began to
recover within 24–48 hours following admission. A repeat LP performed 3 days following the initial
LP showed improved findings (255WBCs, total protein 70 mg/dL, and glucose 46 mg/dL; table).
Blood and CSF bacterial and fungal cultures, cryptococcal antigen, and Lyme tests returned
negative, and the antimicrobial treatments were terminated 10 days following admission. The
patient improved with only mild headache at discharge 11 days following admission. The tetrad of
profound neutrophilic meningitis with low glucose, rapid clinical recovery, completely negative
infectious disease workup, and recently initiated new medication (ocrelizumab) suggested that the
patient had a probable drug induced aseptic meningitis (DIAM).

At the neurology outpatient control visit 23 days following discharge, her EDSS score and T25-
FW were unchanged. Due to the risk of recurring DIAM,2 it was decided not to rechallenge the
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patient with ocrelizumab. Rituximab was considered as an
alternative DMT, but in the absence of MS disease activity at
that time, it was agreed to hold off on initiating a new DMT,
particularly in accordance with the patient’s wishes. There was
no evidence of clinical or radiologic disease activity, and the
patient remained off DMTs during 2-year follow-up.

Discussion
The clinical diagnosis was determined to be probable DIAM
following ocrelizumab treatment. The evidence supporting
clinical diagnosis of DIAM included a CSF profile consistent
with DIAM,2-4 negative microbial cultures obtained before
initiation of any antimicrobial treatment, rapid resolution of
symptoms, and recent initiation of ocrelizumab.

Although the findings of neutrophilic leukocytosis in CSF and
peripheral blood along with bandemia, normal-to-low CSF
glucose, and elevated CSF proteins are commonly seen in
acute bacterial meningitis, these findings have also been
reported in DIAM.2-4 Usually, the symptom regression in
DIAM occurs within 1–5 days3 However, the time range from
the intake of the drug to the onset of the symptoms in DIAM
can vary from less than an hour to several months, longer
delays being observed for biologics.2,3 Ocrelizumab has an
estimated terminal half-life of 26 days,5 which could account

for longer delay from administration to symptom onset when
compared with the classical DIAM-causing drugs, NSAIDs.2

Of interest, rituximab, a chimeric monoclonal anti-CD20
antibody,1 has been reported as a causative agent for DIAM in
3 individual cases.6 Two lymphocytic meningitis cases asso-
ciated with ocrelizumab, both after 1-year treatment and oc-
curring not until after 6 months from the latest ocrelizumab
infusion, have been reported before.7 Our case is unique be-
cause of ocrelizumab associated neutrophilic DIAM and
hypoglycorrhachia, which developed shortly after a single
drug dose.

The pathogenic mechanism of anti-CD20 antibody associated
DIAM is not known. Generally, DIAM mechanisms are in-
completely understood, albeit hypersensitivity is considered
the most plausible mechanism.3 Very rare serious adverse
events such as DIAM may remain undetected in randomized
clinical trials despite large sample sizes.

In conclusion, DIAM, which can mimic acute bacterial men-
ingitis, should be recognized as a potential adverse event of
ocrelizumab in patients with MS.

Study Funding
No targeted funding reported.

Table Essential CSF and Peripheral Blood Laboratory Results Obtained Before the Initiation of Ocrelizumab, on
Admission and After 3-Day Inpatient Stay

Test name (normal range and unit) On fingolimoda Pre-ocrelizumabb Admission (day 0) Follow-up (+3 d)

CSF WBC count (<6/mm3) N/A N/A 9,789c 255d

CSF WBC differential count
Polymorphonuclear leukocytes, %
Lymphocytes, %
Monocytes, %

N/A N/A 88%
2%
10%

32%
11%
57%

CSF glucose (40–80 mg/dL) N/A N/A 30 46

CSF total protein (15–45 mg/dL) N/A N/A 399.3 70

Blood WBC count (3.5–10.5 × 103/μL) 2.4 4.5 18.7 10.6

Blood WBC differential
Immature granulocytes (0.001–0.429%)
Neutrophils (45–90%)
Lymphocytes (16–57%)
Monocytes (3–10%)
Eosinophils (0–5%)
Basophils (0–2%)

0%
69%
18%
13%
0%
0%

0.2%
71.2%
18.4%
9.1%
0.9%
0.2%

0.3%
84.8%
5.5%
9.3%
0%
0.1

0.2%
82.2%
10.0%
7.3%
0.2%
0.1%

Absolute lymphocyte count 430 830 1,030 1,060

Blood CD19 cells (7.0–27.0% of lymphs) 4% N/A N/A N/Ae

Blood glucose (70–110 mg/dL) 91 N/A 137 N/A

Blood total protein (6.4–8.2 g/dL) 6.6 N/A 6.3 N/A

Abbreviations: RBC = red blood cell; WBC = white blood cell.
a One week before discontinuing fingolimod.
b Five weeks after discontinuation of fingolimod. Ocrelizumab was administered approximately 6 weeks after the last fingolimod dose.
c 64–73 and d57–9 red blood cells in the CSF sample, compatible with slight peripheral blood artifact.
e 1month after admission, the blood CD19 cell percentagewas 0%. At the same timepoint, immunoglobulin IgGwas 598 (normal range 700–1,600)mg/dL and
IgM 41 (normal range 40–230) mg/dL.
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