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A Case of Cerebral Toxoplasmosis Following Tandem
Autologous Stem Cell Transplantation in a Multiple
Myeloma Patient

Toxoplasmosis is a rare but fatal complication in hematopoietic stem cell transplant
recipients, usually associated with allogeneic hematopoietic stem cell transplantation
(HSCT). We report a case of cerebral toxoplasmosis in a patient with multiple
myeloma, following tandem autologous stem cell transplantation. A 55-year-old
Korean male presented with weakness in both legs that had progressed to both
arms. A magnetic resonance imaging scan of the brain revealed multiple, variable-
sized ring-enhancing lesions with surrounding edema in the cerebral hemispheres
and brain stem. Stereotactic biopsy revealed bradyzoites of Toxoplasma gondii in
the brain tissue. The patient received trimethoprim-sulfamethoxazole, followed by
pyrimethamine and sulfadiazine, accompanying treatment for progressive multiple
myeloma. Cerebral toxoplasmosis should be considered as one of the differential
diagnoses in patients with neurologic signs following autologous HSCT.
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Introduction

Toxoplasmosis is an opportunistic infection caused by Toxoplasma gondii,
a ubiquitous obligate intracellular protozoan. T. gondii causes encephalitis,
pneumonitis, and disseminated infection in immunocompromised hosts, and
leads to life-threatening infections in some patients (1). Toxoplasmosis is a rare
complication in hematopoietic stem cell transplantation (HSCT) recipients.
The incidence of toxoplasmosis after HSCT is 0.3-7.6%, with higher rates in
countries where toxoplasmosis is more prevalent (2). Toxoplasmosis is usually
associated with allogeneic HSCT but can also be associated with autologous
HSCT (3). Toxoplasmosis following HSCT is usually the result of reactivation of
latent infection rather than primary infection (2, 4-6). Diagnosing toxoplasmosis

following HSCT is often difficult, because the symptoms and signs are
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nonspecific. Therefore, it is important to take toxoplasmosis
into account as one of the differential diagnoses in febrile HSCT
recipients (1).

The incidence of toxoplasmosis following HSCT in South
Korea is not known, and this is the second report on cerebral
toxoplasmosis in HSCT recipients and the first report in
autologous HSCT recipients. We report a case of cerebral toxo-
plasmosis which presented as Guillain-Barre syndrome (GBS)

and was diagnosed by brain biopsy.

Case Report

A 55-year-old Korean male was admitted to Seoul National
University Hospital because of fever. Since pneumonia was
clinically suspected, he received cefotaxime 6 g/day for 7 days
and azithromycin 500 mg/day for 4 days and the fever subsided.
He was then discharged with moxifloxacin which was to be taken
400 mg/day for 5 days. Ten days after discharge, he felt weakness
of the leftleg, and was not able to stand up without taking another
person’s arm. Then, five days later, he felt weakness on the right
leg; three days later, the weakness had progressed to both arms
and he was unable to hold a spoon. He was readmitted to our
hospital.

Approximately 10 months before admission, the patient had
lost body weight and attended another hospital. The results
of complete blood count and urinalysis revealed anemia and
proteinuria. He was diagnosed with multiple myeloma after a
bone marrow examination, He was referred to our hospital and
was given thalidomide 100 mg/day and dexamethasone 40 mg/
day for 4 days, every 4 weeks for five months. However, multiple
myeloma did not respond to this treatment. Approximately 5
months before admission, he received cyclosphosphamide
5,350 mg for hematopoietic stem cell collection. One month
later, following conditioning with melphalan, he underwent
autologous HSCT. On the 85th day of HSCT, the monoclonal
protein had decreased but a bone marrow biopsy revealed a
partial response. Three months after the first HSCT, he underwent
a second, tandem, autologous HSCT. To prevent infection during
neutropenic state, he received fluconazole and ciprofloxacin, but
he did notreceived trimethoprim-sulfamethoxazole (TMP-SMX).

On admission, his sensation in both his legs and distal arms
had decreased. He did not have fever, pain, shortness of breath,
dysarthria, dysphagia, and urinary or bowel dysfunction. On
examination, the patient was not in acute distress. On neurologic

examination, the motor strength of the upper extremities was

reduced to IV'/Vin the upper arms, IT" in the finger adductors and
abductors, IV in the finger flexors, and I' in the finger extensors,
Motor strength of the lower extremities was reduced to IT' in the
hip flexors and extensors, I' in the knee flexors, III' in the knee
extensors, and I' in the ankle dorsiflexors, extensors and toes.,
Deep tendon reflexes were hypoactive in all four extremities.
Both flexor responses were present. Examinations of sensation
revealed hypesthesia in all four extremities. He was alert and
oriented, with normal attention and speech, and the cranial
nerves were normal,

The results of a complete blood count were as follows:
white blood cells, 3,000/:L (segmented neutrophils 68.1% and
lymphocytes 18.6%); hemoglobin, 10.2 g/dL; platelets, 181x10°/
uL. The results for serum glucose, electrolytes, urea nitrogen,
and creatinine were normal. The result of a cerebrospinal fluid
(CSF) examination was as follows: opening pressure, 9.5 cmH,O;
lymphocytes, 5/mm?’; protein, 1575 mg/dL; and glucose, 81 mg/
dL. Gram staining and culture of CSF revealed no microorganisms.
Polymerase chain reactions (PCR) for cytomegalovirus (CMV),
herpes simplex virus (HSV), Epstein-Barr virus (EBV), and
Mycobacterium tuberculosis were not preformed. Antigen test
for cryptococcus was not performed as well. An MRI scan of the
whole spinal column indicated diffuse involvement of multiple
myelomain the bone marrow and disc extrusion of L1-2 and 1.2-3,
without evidence of epidural mass formation. An MRI scan of the
brain was not performed. Sensory and motor nerve conduction
studies of the bilateral upper and lower extremities revealed little
or no conduction velocity and were consistent with sensorimotor
polyneuropathy:.

Since GBS was suspected, he received intravenous immu-
noglobulin 21 g/day for 10 days and prednisolone 1 mg/kg/day for
amonth, Motor strength recovered to IIT" in both legs. However,
two months later, diplopia, dysarthria, drowsy mentality, and
urinary incontinence developed. The results of cerebrospinal
fluid (CSF) examination were as follows: opening pressure, 11
cmH,O; lymphocytes, 9/mm?; protein, 125.8 mg/dL; and glucose,
78 mg/dL. Gram staining and culture of CSF were negative for
microorganisms. PCR for CMV, EBV, HSV, enterovirus, and M.
tuberculosis were all negative, and cryptococcal antigen assay
was negative as well. PCR for 7. gondii could not be performed
because it was not available at our center, An MRI scan of the brain
revealed multiple and variable-sized ring-enhancing lesions with
surrounding edema in the bilateral cerebral hemispheres and
brain stem (Fig. 1). Stereotactic biopsy revealed bradyzoites of 7!
gondii in the brain tissue (Fig. 2), and anti-7. gondii 1gG antibody

(Abbott, Wiesbaden, Germany) was positive with a titer exceeding
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Figure 1. MRI scans of the brain at the time of diagnosis of cerebral toxoplasmosis. Multiple variable-
sized ring-enhancing lesions with surrounding edema are shown in the bilateral cerebral hemispheres and
brainstem. Lesions of T1 high intensity (A) and T2 low intensity (B) suggest focal hemorrhage.

Figure 2. Biopsy of the brain tissue reveals a bradyzoite of 7. gondii (arrow) (H&E,
x400).

300 IU/mL. Anti-7. gondii IgG antibody was not performed
before HSCT. He received TMP-SMX 480-2,400 mg/day for 6
days followed by pyrimethamine 100 mg/day and sulfadiazine 4
g/day for 6 weeks. After the treatment, motor strength in the left
arm recovered to IV and mental status improved. An MRI scan
of the brain performed after treatment for 55 days and showed
improvement of the multifocal enhancing granulomatous lesions,
with decreased size and number of enhancing lesions and a
reduction in the amount of surrounding edema compared to
the previous examination (Fig. 3). At that time, the results of a
complete blood count were as follows: white blood cells, 2,670/u1
(segmented neutrophils 71% and lymphocytes 11%); hemoglobin,
9.3 g/dL; platelets, 229x10°/uL..

Three months after the tandem HSCT, serum monoclonal

protein was not detected. However, four months after the tandem

HSCT, serum monoclonal protein (M-protein) was detected as
0.389 g/dL and five month later, M protein increased to 0.843 g/
dL. After eight-week of treatment for toxoplasmosis, he received
cyclosphosphamide 400 mg/day and dexamethasone 40 mg/
day for 4 days. In spite of four cycles of cyclosphosphamide/
dexamethasone therapy for 5 months, his disease progressed.
Then, he received bortezomib 2.1 mg/day on day 1, 4, 8, and 11
and dexamethasone 20 mg/dayonday 1,2, 4,5,8,9, 11,and 12, on
an each cycle, every 3 weeks. He received 3 cycles of bortezomib
and dexamethasone at our hospital for 2 months and then he
continued chemotherapy at another hospital.

Maintenance therapy for cerebral toxoplasmosis with
pyrimethamine 25 mg/day and sulfadiazine 2 g/day were
continued for one year while he was treated for progressive
multiple myeloma with cyclosphosphamide/dexamethasone
and bortezomib/dexamethasone. After a year of maintenance
therapy, he became able to walk holding another person’s
hand. During the follow up at our hospital, neurologic signs and
symptoms did not worsen. After 1 year of maintenance therapy
for cerebral toxoplasmosis, maintenance therapy stopped and he
received supportive care for rehabilitation at other hospital. MRI
scans were taken every 3 months during the maintenance therapy
and showed that enhancing nodules were reduced compared

with the scan at the time of initial diagnosis.

Discussion

Toxoplasmosis is a rare opportunistic infection in HSCT
recipients and can be fatal. The incidence of toxoplasmosis in

HSCT recipients varies geographically, because seropositivity
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Figure 3. MRI scans of the brain show that the size and numbers of ring-enhancing lesions reduced and surrounding
edema decreased after treatment for 55 days.

differs between geographic areas (1). In France, seropositivity
among the population is 50-80% and the incidence of toxoplas-
mosis in HSCT recipients is 5%. In the USA, overall seropositivity
was 22.8% in a national survey between 1988 and 1994, and the
incidence of toxoplasmosis in HSCT recipients is 0.3% (1, 7). In
Korea, seropositivity of the general population is reported to be
0.8-12.9% (8-10). In a recent study in Daejeon, seropositive rate
was 6.6-6.7%, which is not as high as that in western countries (11).

In Korea, there have been several cases of cerebral toxo-
plasmosis in patients with acquired immune deficiency syndrome
(12, 13); however, there was one case of cerebral toxoplasmosis
with retinochoroiditis in HSCT recipients. In our HSCT center,
918 patients received allogeneic or autologous HSCT between
1985 and 2006. This is the first confirmed case of cerebral
toxoplasmosis out of 49 autologous HSCT recipients (2%) in our
center.

Toxoplasmosis following HSCT usually occurs after reactivation
of latent infection. Toxoplasmosis occurs mainly in allogeneic
transplant recipients, but few cases of cerebral toxoplasmosis
have been reported in autologous transplant recipients. In
allogeneic transplant recipients, toxoplasmosis occurs in
patients with severely impaired cell-mediated immunity that
experience severe graft versus host disease (GVHD) or require
intensive immunosuppressive therapy (14, 15). In autologous
transplant recipients, the risk of toxoplasmosis is associated
with underlying malignancy. Like our case, multiple myeloma
itself is related to impaired humoral immunity and patients need
to receive additional therapy (16). He was exposed to multiple
chemotherapeutic agents and his immune system may have

been affected more profoundly than in routine autologous HSCT.

In addition to this, he received a high dose of corticosteroid for
one month because GBS was suspected. Immunosuppressive
therapy including corticosteroid interferes with macrophage
or T cell function and predisposes the recipients to active
infection. Cellular immunity such as CD8+ lymphocyte with
interferon-gamma plays a critical role in the defense against the
toxoplasmosis (17).

In autologous setting, pre-transplant serology for 7. gondii
is not performed routinely. In a review of 52 HSCT centers in
different areas, pre-transplant serology for 7. gondii was found
to be performed in 82% (37/45) of the centers in allogeneic
HSCT, but in only 52% (27/52) in autologous setting (5). In our
center, pre-transplant serology for 7. gondii is recommended in
both recipients and donors in case of allogeneic HSCT, Routine
pre-transplantation serologic testing should be considered in
tandem autologous HSCT recipients, because of the following
reasons. First, even in the 1st autologous HSCT, recipients
receive chemotherapeutic agents multiple times. Second, after
HSCT, serologic test does not play a role in the diagnosis of
toxoplasmosis, because IgG production is low in HSCT recipients
(17). Third, TMP-SMX prophylaxis, which is also effective
for Pneumocystis pneumonia, is effective for toxoplasmosis;
however, in autologous HSCT, recipients usually do not receive
TMP-SMX prophylaxis (18).

Diagnosis of toxoplasmosis following HSCT is often difficult,
because the symptoms and signs are nonspecific (17). Moreover,
the recipient’'s immune response is unpredictable due to
immunosuppressive therapy (1). High fever is often the earliest
sign and there are often nonspecific signs in the involved organs.

Therefore, in febrile HSCT recipients with neurologic signs,
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prompt diagnostic workup is important (19). In our case, the
patient presented with fever 21 days before developing motor
weakness and the fever subsided after empirical antibiotic
therapy. When motor weakness was present, nerve conduction
studies were consistent with sensorimotor polyneuropathy.
GBS was suspected, although sensorimotor polyneuropathy
is not specific for GBS. Thalidomide is frequently reported
to cause a length-dependent axonal neuropathy. Moreover,
increased toxicity in the combination therapy of thalidomide
and dexamethasone was reported recently (20). Considering the
impaired immunity due to tandem autologous HSCT, brain MRI
should have been performed to evaluate the cerebral lesions in
our case. He received corticosteroids and the fever was masked
and the edema around the lesions decreased in the early phase of
the clinical course.

In conclusion, toxoplasmosis is a relatively rare opportunistic
infection in HSCT recipients. Few cases have been reported in
Korea, but it can be a fatal complication in HSCT. A high suspicion
is important to diagnose cerebral toxoplasmosis when HSCT
recipient presents with fever and neurologic signs, such as

weakness of motor strength.
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