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□ CASE REPORT □

Toxoplasmic Encephalitis with Untreated Hairy
Cell Leukemia Variant
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Abstract

Toxoplasmic encephalitis is a rare infectious complication in patients with hematological malignancy ex-

cept for allogeneic hematopoietic stem cell transplantation (HSCT). We herein report a case of possible

toxoplasmic encephalitis with untreated hairy cell leukemia variant. Magnetic resonance imaging showed mul-

tiple nodules with surrounding edema in the entire cerebrum. A polymerase chain reaction analysis for

Toxoplasma gondii was negative. Her signs and symptoms fully recovered by empirical therapy with sulfadi-

azine and pyrimethamine. Toxoplasmic encephalitis may occur in patients who undergo non-allogeneic HSCT

for hematological malignancies, even in those who have not been treated.
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Introduction

Toxoplasma is a protozoan parasite that infects up to one-

third of the world’s population (1). Infection is mainly by

ingestion or handing of undercooked or raw meat containing

tissue cysts or water or food containing oocysts from the fe-

ces of infected cats (1). The prevalence of Toxoplasma in-

fection in the general population varies throughout the

world, and high prevalence rates have been found Latin

America and tropical African countries. Moderate prevalence

rates (30 to 50%) have been found in countries of Central

and Southern Europe (2), whereas the reported seropreva-

lence of anti-Toxoplasma antibodies among pregnant woman

in Japan is 10.3% (3). Due to this low seroprevalence, the

incidence of Toxoplasma infection is not high in Japan.

The majority of acute infections in an immunocompetent

host are self-limiting. In an immunocompromised host,

however, Toxoplasma may cause life-threatening disease,

such as encephalitis, pneumonia, and disseminated infec-

tions (1). Patients with acquired immunodeficiency syn-

drome (AIDS) (4) and hematopoietic stem cell transplanta-

tion (HSCT) recipients are at a high risk of severe toxoplas-

mosis (5-7). Recently, toxoplasmosis has been reported in

non-allografted HSCT patients with hematological malignan-

cies, mainly treated with adenosine analogs such as fluda-

rabine or pentostatin (8). However, toxoplasmosis in patients

with untreated hematological malignancies is thought to be

extremely rare (9, 10). We herein report a patient with un-

treated hairy cell leukemia variant who developed toxoplas-

mic encephalitis (TE).

Case Reports

A 74-year-old woman was admitted to our hospital be-

cause of lethargy, mental disturbance, and right hemiplegia.

She had not eaten raw meat, had no contact with animals,

and had not been exposed to cat feces. On the day of admis-

sion, the patient was afebrile, with a temperature of 36.9°C.

A physical examination revealed a palpable spleen 12 cm

below the left costal margin. A neurological examination

showed a decreased gag reflex, an increased tendon reflex,

and numbness of the right upper limb.

A computed tomography (CT) scan revealed multiple
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Figure　1.　Computed tomography (CT) of the head on admission. Contrast-enhanced CT demon-
strates multiple high-density, round, cystic masses with surrounding edema in the entire cerebrum.

ring-enhancing nodules with surrounding edema in the entire

cerebrum (Fig. 1). The cerebral spinal fluid (CSF) had a cell

count of 3/μL. The CSF protein level was 30 mg/dL with a

glucose level of 65 mg/dL (blood glucose level was 101 mg/

dL). The white blood cell count was 48,030/mm3 with

85.5% abnormal lymphocytes, hemoglobin was 8.5 g/dL,

platelet count was 6.5×104/mm3, and lactate dehydrogenase

was 177 IU/L. The CD4-positive T-cell count was 1,561/μL.

The soluble interleukin-2 receptor level was elevated at

3,530 U/mL. An interferon-gamma assay for tuberculosis

was negative. Testing for antibodies against human immu-

nodeficiency virus 1 and human T-lymphotropic virus type 1

yielded negative results. She also tested negative for

Toxoplasma-specific immunoglobulin M (IgM) and positive

for immunoglobulin G (IgG). A peripheral smear showed in-

creased large abnormal lymphocytes with round nuclei,

abundant cytoplasm, and villous-like projections (Fig. 2). A

bone marrow aspirate showed weak staining of tartrate-

resistant acid phosphatase (TRAP) in abnormal lymphocytes

(Fig. 2). On flow cytometric analysis, these cells were posi-

tive for CD11c, CD19, CD20, CD23, CD103, and lambda

light chain, and negative for CD25. BRAF V600E mutation

could not be examined. According to the clinical and labora-

tory findings, hairy cell leukemia variant (HCL-V) was thus

diagnosed.

After admission, the patient exhibited progressive neuro-

logical disturbances, including disorientation, short-term

memory loss, paralysis of the right upper limb, and droop-

ing of the right corner of the mouth. Magnetic resonance

imaging (MRI) of the brain showed multiple nodules in the

entire cerebrum with surrounding edema (Fig. 3). According

to the clinical signs and symptoms and the imaging findings,

TE and infiltration of lymphoma cells were suspected. On

funduscopic examination, there was no sign of toxoplasmic

chorioretinitis.

Six days after the patient was admitted, we decided to

treat her empirically for TE, and combination therapy was

started with sulfamethoxazole/trimethoprim and clindamycin.

Nevertheless, her neurological signs gradually worsened, and

she developed gait disturbance and aphasia. Eleven days af-

ter admission, a cerebral biopsy under local anesthesia was

performed. There were foci of necrosis with mild inflamma-

tory change, while no evidence of Toxoplasma gondii zoites

or lymphoma cells was detected. Although polymerase chain

reaction (PCR) results for T. gondii performed on CSF sam-

ples at admission and the cerebral tissue fragments were

negative, TE was suspected according to the cranial CT scan

and the MRI findings (11). HCL-V infiltration of the central

nervous system (CNS) can also be considered the cause of

multiple ring-enhancing nodules. Because high-dose

methotrexate (HD-MTX) and whole brain radiation therapy

can pose a higher risk for persons with older age or in poor

condition, anti-Toxoplasma therapy was therefore prioritized.

Twelve days after the patient’s admission, the anti-

Toxoplasma therapies were modified. She was started on

oral sulfadiazine (1 g, 4 times daily) and oral pyrimethamine

(50 mg) plus folinic acid (15 mg, once daily), with the dis-

continuation of sulfamethoxazole/trimethoprim and clinda-

mycin. Sulfadiazine and pyrimethamine were occasionally

withdrawn due to nausea and vomiting. Seventeen days after

admission, the patient was treated with pentostatin 4 mg/m2

by intravenous injection. Within 1 week, the lymphoma cells

in the peripheral blood decreased from about 56,670/mm3 to

790/mm3, and rituximab 375 mg/m2 was then administered.

Although the brain mass was enlarged and the surround-

ing edema had worsened 1 week after sulfadiazine and

pyrimethamine were commenced (Fig. 3), the patient’s clini-

cal signs and symptoms gradually improved after 3 weeks

on this regimen. After 4 weeks, her gait disturbance and

aphasia had completely resolved, without any therapy for

CNS lymphoma. Axial MRI of the head showed a marked

decrease in the size of the brain nodules, and gadolinium

contrast regions disappeared (Fig. 4). After the patient had

been on sulfadiazine and pyrimethamine for 12 weeks, long-

term prophylactic treatment with sulfamethoxazole and

trimethoprim was prescribed. Approximately 1 year after re-
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Figure　2.　Peripheral smear and bone marrow examination. Circulating large abnormal lympho-
cytes with round nuclei, abundant cytoplasm (upper left side), and villous-like projections (upper 
right side) (400×, Wright-Giemsa stain). Bone marrow aspiration shows increasing large abnormal 
lymphocyte (lower left side) (400×, Wright-Giemsa stain). TRAP-stain positivity in abnormal lym-
phocytes is observed (lower right side).

ceiving 8 cycles of rituximab therapy, the patient achieved

complete remission without TE recurrence.

Discussion

Toxoplasmosis is an opportunistic infectious disease in

immunocompromised hosts, occurring mainly in patients

with AIDS (4). In patients with cancer, the incidence is low.

Toxoplasmosis has also been reported in patients undergoing

allogeneic stem cell transplantation (5-7). On the other hand,

there are a few reports about toxoplasmosis in non-HSCT

patients with hematological malignancies (8-10).

A prospective study performed at an institution in India

reported that acute toxoplasmosis (defined by positive PCR

results for Toxoplasma in the blood or presence of specific

IgM antibody) occurred in 22 of 162 (14%) non-allogeneic

HSCT febrile patients with hematological malignancies (12).

These patients presented mainly with respiratory symptoms

or organomegaly, and no patient was demonstrated to have a

CNS infection. Conversely, in our case the patient did not

present with a febrile episode or respiratory symptoms, and

she tested negative for Toxoplasma-specific IgM and positive

for IgG. TE may have developed from Toxoplasma reactiva-

tion of a latent infection.

In a recent report from an institution in France, 2 patients

with B-cell lymphoma developed toxoplasmosis, and the in-

cidence of lymphoproliferative diseases was estimated to be

0.006% (2/3,250) (8). Only 2 cases of toxoplasmosis in pa-

tients with untreated hematological malignancies were re-

ported. One was a patient with Hodgkin’s lymphoma who

demonstrated CNS toxoplasmosis diagnosed by antibodies in

the serum and CSF (9). In the other case, toxoplasmic mye-

litis was confirmed by an autopsy of a patient with adult T-

cell leukemia/lymphoma (10).

HCL-V accounts for 10-20% of patients with HCL, and it

was categorized as a new entity in the 2008 WHO Classifi-

cation of Tumours of Haematopoietic and Lymphoid Tis-

sue (13). HCL-V differs from classical HCL (HCL-C) be-

cause of the absence of monocytopenia/pancytopenia. Pa-

tients with HCV-V have an elevated white blood count,

easy-to-aspirate bone marrow and negative or weak reactiv-

ity to TRAP. Immunophenotypically, HCV-V cells are posi-

tive for B-cell antigen, CD103 and CD11c and negative for

CD25 (13). Recently, the BRAF V600E mutation, which is a

serine/threonine kinase with a regulatory role in the

mitogen-activated protein kinase (MAPK) signaling pathway,

has been reported to be observed in almost all cases of

HCL-C, whereas it is negative in other B-cell malignancies,

including HCL-V (14). Unfortunately, we could not examine

BRAF V600E mutation in the present patient because this
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Figure　3.　Magnetic resonance images (MRI) of the head prior to initiation of anti-Toxoplasma ther-
apy. The axial T1- and T2-weighted MRI images show high intensity in the marginal lesions and low 
intensity in the lesions in the cerebrum. In the T2-weighted, diffusion-weighted images and fluid-at-
tenuated inversion recovery images, high-intensity areas are observed around the lesions in the white 
matter.

mutation cannot be investigated in commercial clinical labo-

ratories. HCL-C also demonstrates underlying immune defi-

cits from monocytopenia, neutropenia, and T-cell/NK-cell

impairment, which cause opportunistic infections, including

Toxoplasma infection (15). On the other hand, the present

patient showed TE with untreated HCL-V. Little has been

reported on the inherent immune status of HCL-V. The larg-

est study conducted on HCL-V reported that a frequent

cause of death was disease-related, while opportunistic in-

fection was not cited (16). To the best of our knowledge,

this is the first report of a patient with TE and untreated

HCL-V, which we believe indicates that patients with un-

treated HCL-V may have immune deficits that cause oppor-

tunistic infections.

The most difficult clinical issue is making a definitive di-

agnosis of the CNS lesions. The differential diagnoses in-

clude infiltration of lymphoma cells, metastatic brain tu-

mors, toxoplasmosis, and tuberculosis. In general, CNS lym-

phoma lesions demonstrate a solitary mass, while about one-

third of them have multiple nodules (17). Furthermore, CNS

lymphoma is characterized by patchy and uniform enhance-

ment on MRI, and occasionally low-density areas reflecting

necrosis and bleeding that resemble TE and tuberculo-

sis (18). It is therefore difficult to correctly diagnose CNS

lesions. In a previous case report, a patient with AIDS

showed multiple masses with enhancement effects seen on

CT imaging and no accumulation seen on thallium scintigra-

phy. Although the enhancement effects improved after the

administration of empirical sulfadiazine and pyrimethamine,

the mass lesions were not reduced. After the patient had re-

ceived 4 weeks of empirical therapy, a brain biopsy was per-

formed, and the pathological diagnosis was malignant lym-

phoma (19).

Although almost all CNS lymphoma cases are of the dif-

fuse large B-cell type, about 10% consist of low-grade lym-

phomas, Burkitt lymphomas, or T-cell lymphomas (17).

There has been one report on HCL-C infiltration of the

CNS (20). However, no cases of HCL-V with CNS involve-

ment have been reported. In the present case, infiltration of

lymphoma cells was not confirmed by an immunohisto-

chemical analysis. Chemotherapy regimens incorporating

HD-MTX are considered to be the standard care as induc-
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Figure　4.　MRI findings after initiation of specific anti-Toxoplasma therapy. The intracranial mass-
es have increased and there is exacerbation of the surrounding edema 1 week after initiation of sulfa-
diazine and pyrimethamine. These findings are subsequently improved.

tion and salvage therapy for CNS lymphoma because many

chemotherapeutic drugs for lymphoma do not penetrate the

blood-brain barrier (BBB). In fact, pentostatin and rituximab

penetrate the BBB, with concentrations in the CSF reaching

only 10-12% (21) and 0.1-4.4% (22), respectively. These

pharmacodynamics of chemotherapeutic drugs and the clini-

cal course indicate that CNS lymphoma was not the cause

of CNS lesions in the present case.

TE is a life-threatening infection in immunocompromised

hosts; thus, an early diagnosis and early therapeutic inter-

vention are important (11). Clinical manifestations of TE are

often nonspecific with a fever, headache, mental disturbance,

focal motor deficits, cranial nerve disturbances, sensory ab-

normalities, cerebellar signs (1). Therefore, TE must be

carefully considered in the differential diagnosis of a wide

spectrum of clinical presentations. When clinical signs indi-

cate involvement of the CNS, serological testing for

Toxoplasma-specific IgG and neuroimaging studies such as

CT or MRI should be performed immediately (1).

A definitive diagnosis of TE is made by a histological ex-

amination, isolation of protozoa, or detection of Toxoplasma
DNA by PCR (1, 2). However, TE is often difficult to diag-

nose histologically in patients with hematological malig-

nancy due to bleeding tendency, immunodeficiency, and

general status. Direct detection of protozoa by tissue culture

or mouse inoculation is evidence of infection, but is time-

consuming. Thus, PCR has been widely used for the diagno-

sis of TE due to convenience and rapidity. Moreover, the

PCR technique is applicable for blood, CSF, bronchoalveo-

lar fluid and tissue samples (2).

The problem of using PCR for the diagnosis of TE is the

possibility of obtaining false negative results. In TE in an

immunocompromised host, Toxoplasma DNA can be de-

tected in the CSF with a high specificity between 96-100%,

however, the sensitivity varies between 33-83% (2, 23).

Thus, a positive PCR test result indicates a diagnosis of TE,

but a negative result cannot exclude it. Although TE was

strongly suspected by clinical manifestation and typical

neuroimaging findings in the present case, no evidence of

Toxoplasma infection was detected by histological and PCR

methods. In the present study, empirical treatment with sul-

famethoxazole/trimethoprim and clindamycin initiated before

the biopsy may have influenced the pathological findings,

however, PCR tests for brain tissue and CSF before starting

empirical treatment also revealed negative results. In a previ-

ous report of toxoplasmosis in patients after HSCT, Martino

et al. proposed definitions for toxoplasmosis (11): definite

findings include histologic, cytologic, or culture evidence in

tissue samples; probable (PCR-documented) findings include

clinical and radiologic evidence of organ involvement plus

at least one positive PCR result from the blood, CSF, or

bronchial wash, without histologic confirmation; and possi-

ble (imaging documented) findings include radiologic evi-

dence of central nervous system toxoplasmosis and response

to therapy with no other explanation (11). The present case

was diagnosed with possible TE according to these criteria.

The same condition may occur in practice, and empiric anti-

Toxoplasma treatment is acceptable for immunocom-

promised patients with multiple ring-enhancing brain lesions

and positive IgG titers against Toxoplasma. In this case, the

neurological signs and symptoms had deteriorated rapidly,

and empirical therapy with sulfadiazine and pyrimethamine
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was started. This early intervention might have led to the re-

covery from severe TE.

TE may occur in patients who undergo non-allogeneic

HSCT for hematological malignancies, even in those who

have not been treated. The early administration of

Toxoplasma-specific therapy can lead to a favorable out-

come, and empirical therapy should be initiated to avoid a

delay in therapy.
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