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Abbreviations used:

CNS: central nervous system
CSF: cerebrospinal fluid
MMF: mycophenolate mofetil
MRI: magnetic resonance imaging
PML: progressive multifocal

leukoencephalopathy
PV: pemphigus vulgaris
TMP-SMX: trimethoprim-sulfamethoxazole
INTRODUCTION
Rituximab is a human/murine chimeric immuno-

globulin monoclonal antibody that binds to CD20, a
B-cell lymphocyte transmembrane protein.
Rituximab been used in the treatment of various
hematologic malignancies.1 More recently, rituximab
was found to have utility in treating pemphigus
vulgaris (PV). The US Food and Drug Administration
approved its use in 2018 for treatment of moderate-
to-severe pemphigus vulgaris following a random-
ized trial that demonstrated superior efficacy and
fewer adverse events when used in conjunction with
prednisone compared with prednisone alone.2,3 As
an immunomodulator, rituximab carries a black box
warning for potentially fatal infusion reactions, se-
vere mucocutaneous reactions, hepatitis B virus
reactivation, and progressive multifocal leukoence-
phalopathy (PML).2 Rarely, rituximab has been
associated with cerebral toxoplasmosis infection.4-7

Here we present a case of cerebral toxoplasmosis
infection in a patient treated with rituximab for
pemphigus vulgaris, along with a brief review of
central nervous system (CNS) toxoplasmosis in the
setting of rituximab therapy.
CASE REPORT
A 52-year-old woman with a history of PV, treated

with mycophenolate mofetil (MMF), 2 g/day, pre-
sented for follow-up. Prior treatment with predni-
sone, up to 80 mg daily, was complicated by
osteonecrosis of the bilateral hips, and azathioprine
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was ineffective. Persistent oral mucosal erosions
correlated with antidesmoglein 3 indices by
enzyme-linked immunosorbent assay of 168 U/mL
(normal,\9 U/mL). Following 2 cycles of rituximab
(1 g IV day 0 and day 14), enzyme-linked immuno-
sorbent assay indices for antidesmoglein 3 remained
elevated (129 U/mL), and persistent mucosal-limited
disease was distressful, impairing activities of daily
living.

Six weeks after the third cycle of rituximab
(375 mg/m2 weekly for 4 weeks), the patient had
persistent rhinorrhea and concern for pseudotumor
cerebri. She underwent a computed tomography
scan and was found to have an encephalocele and
cerebrospinal fluid (CSF) leak. She underwent repair
with lumbar drain placement. Magnetic resonance
imaging (MRI) found an ill-defined, round, increased
signal intensity within the right globus pallidus
and the lentiform nuclei on axial T2-weighted
series (Fig 1). There was also a smaller volume of
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Fig 1. Axial T2-weighted MRI shows ill-delineated T2
signal increase within the right basal ganglia involving the
lentiform nucleus and globus pallidus (arrows).

Fig 2. Two weeks later, repeat axial T2-weighted follow-
up MRI shows complete resolution of abnormal signal
changes in the right basal ganglia.
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ring-like enhancement centrally, suggestive of atyp-
ical infection or infiltrative tumor.

The patient underwent lumbar puncture for CSF
analysis, which was negative for Epstein-Barr virus,
cytomegalovirus, herpes simplex virus 1 and 2, and
varicella zoster virus DNA. Two weeks prior to
symptom onset, the patient’s pet cat gave birth to
kittens and was using a litter box. Serology found a
toxoplasmosis IgG of less than 3.0 AU/mL (normal,
\7.9 AU/mL) and toxoplasmosis IgM of 35.9 AU/mL
(normal,\7.9 AU/mL). Polymerase chain reaction of
CSF for Toxoplasma was negative, but a plasma-
based next-generation sequencing assay (Karius
test) detected circulating cell-free Toxoplasma
DNA. A diagnosis of acute toxoplasmosis was
made. Treatment with pyrimethamine and leuco-
vorin was initiated; after 2 weeks of therapy, repeat
MRI found complete resolution of abnormal signal
changes in the right basal ganglia (Fig 2).
Pyrimethamine and leucovorin were continued for
6 weeks, followed by trimethoprim-
sulfamethoxazole (TMP-SMX), 3 times daily for
6 weeks, then TMP-SMX, once daily as maintenance.

MMF was tapered to discontinuation given
ongoing treatment for active infection.
Approximately 6 months after the third cycle of
rituximab, the patient’s mucosal PVwas in remission.
Additional treatment with rituximab was deferred.
DISCUSSION
Rituximab has been associated with PML in cases

of lymphoproliferative disorders, systemic lupus
erythematosus, rheumatoid arthritis, immune
thrombocytopenia, and immune pancytopenia.2,8

Only 4 cases of cerebral toxoplasmosis following
rituximab therapy have previously been reported
(Table I).4-7 Neither PML nor cerebral toxoplasmosis
has been described in the context of rituximab
treatment for dermatologic indications. In all cases
of cerebral toxoplasmosis following rituximab ther-
apy, patients were taking another immunosuppres-
sant medication in addition to rituximab.

Usually, toxoplasma encephalitis is chronic,
because of reactivation of Toxoplasma gondii. This
patient presented with elevated IgM but normal IgG
against Toxoplasma, consistent with acute cerebral
toxoplasmosis. Given that toxoplasma encephalitis is
a chronic manifestation in most affected patients, this
case describes a unique presentation. A single prior
case of acute disseminated toxoplasmosis with en-
cephalitis in an immunocompromised patient has
been described.7

Although rare, dermatologists should consider
cerebral toxoplasmosis and PML when rituximab-
treated patients present with neurologic symptoms,
to prompt appropriate referral and evaluation. A
diagnostic algorithm is included in Fig 3.

Patients with cerebral toxoplasmosis respondwell
to treatment with pyrimethamine and sulfadiazine
for at least 6 weeks. Immunocompromised patients
should receive continual prophylaxis. However, little
data exist to guide the duration of prophylaxis in
patients with cerebral toxoplasmosis due to immu-
nosuppressant therapy. For patients with HIV, the
Centers for Disease Control and Prevention indicates
that patients who are at low risk for recurrence,
successfully complete initial therapy, remain



Table I. Cerebral toxoplasmosis in patients treated with rituximab

Study Patient descriptor Relevant medications Onset Presentation Outcome

Desmond
et al, 20094

63 M with CLL Fludarabine,
cyclophosphamide, and
rituximab

8 mo following rituximab
treatment

Apraxia, forgetfulness, and
cognitive impairment

Incidental finding of
toxoplasmosis along with
PML; died 4 wk after
diagnosis

Safa and
Darrieux, 20135

71 F with cutaneous
necrotizing vasculitis
associated with essential
cryoglobulinemia

Prednisone,
methylprednisolone,
azathioprine rituximab (1
cycle, 375 mg/m2 weekly
for 4 weeks)

4 mo following rituximab
treatment

Speech disturbance,
behavioral changes,
weight loss

No improvement of mental
status following
treatment with
pyrimethamine,
sulfadiazine sodium, and
folinic acid

Savsek and
Opaskar, 20166

62 F with DLBCL 2 cycles of rituximab and
chlorambucil

8 cycles of R-CHOP

5 d following 8 cycles of
R-CHOP

High fever, headache,
altered mental status,
pancytopenia

Mild cognitive defects
persistent after 6 wk of
treatment with
sulfadiazine,
pyrimethamine, and folic
acid

Maintenance therapy with
rituximab was
subsequently restarted

Gharamti
et al, 20187

65 F with
pseudolymphoma

Abatacept
6 cycles of bendamustine
and rituximab

Trametinib

5 wk after trametinib
therapy

Gait incoordination, fine
motor skill difficulties

Substantial clinical
improvement and
reduction in CNS lesions
following 16-wk
treatment with TMP-SMX

Current study 52 F with PV MMF
3 cycles of rituximab

6 wk after 3rd cycle of
rituximab

Rhinorrhea (CSF leak with
encephalocele)

Clinical improvement and
reduction in CNS lesions
following treatment with
pyrimethamine,
sulfadiazine, and folinic
acid, followed by
prophylaxis. Follow-up
brain MRI after treatment
showed the lesion
decreasing in size, most
recently at 5 mm.
Previously measured to
be 7 mm prior to
treatment.

CLL, Chronic lymphocytic leukemia; DLBCL, diffuse large B cell lymphoma; R-CHOP, rituximab, cyclophosphamide, vincristine, doxorubicin, and prednisolone.
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Fig 3. Suggested diagnostic algorithm for patients on rituximab presenting with new neurologic
symptoms. JCV, John Cunningham virus; PCR, polymerase chain reaction.

Fig 4. Algorithm for screening and prophylaxis for toxoplasmosis prior to rituximab therapy.
DS, double strength; PO, by mouth.
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asymptomatic, and have sustained CD41 T-cell
counts of greater than 200 cells/�L may reasonably
discontinue prophylaxis.9 Similar to Pneumocystis
jirovecii pneumonia, cerebral toxoplasmosis is un-
common but possible in patients with autoimmune
bullous diseases, occurs in the context of multiple
immunosuppressant therapies and may very rarely
be observed in patients treated with rituximab. Thus,
routine prerituximab prophylaxis for cerebral toxo-
plasmosis is not indicated in patients with autoim-
mune bullous diseases including pemphigus.

However, screening for risk factors prior to
rituximab therapy is recommended to identify pa-
tients who may benefit from prophylaxis (Fig 4).
Because Toxoplasma encephalitis is typically caused
by reactivation, a thorough history to elicit previous
toxoplasmosis or prolonged use of other immuno-
suppressants is helpful. Patients on concomitant
systemic corticosteroids, with history of diabetes, or
with other comorbidities associated with immuno-
compromise may be at higher risk for toxoplas-
mosis.9 In these more specific contexts, serologic
evaluation for T gondii IgG and prophylaxis in
seropositive individuals should be considered. The
antibiotic of choice for prophylaxis is TMP-SMX (1
double strength tablet) once daily; in patients with
sulfonamide allergy, dapsone 50 mg daily with
pyrimethamine 50 mg, and leucovorin, 25 mg
weekly may be used.10 In seronegative patients
without history of toxoplasmosis, counseling to
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avoid exposure during rituximab therapy is suffi-
cient. Patients should avoid undercooked meat,
shellfish, unpasteurized dairy products, materials
contaminated by cat feces (such as litter boxes),
and direct contact with soil.
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