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【 CASE REPORT 】

Cerebral Toxoplasmosis Diagnosed by Nested-polymerase
Chain Reaction in a Patient with Rheumatoid Arthritis
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Abstract:
A 65-year-old woman with rheumatoid arthritis (RA) visited our hospital because of right facial sensory

hypoesthesia. Cerebral toxoplasmosis was suspected on brain magnetic resonance imaging. We discontinued

methotrexate for RA and started a sulfamethoxazole/trimethoprim (ST) mixture. Although ST treatment was

interrupted because of adverse reactions, her prognosis was favorable. The Toxoplasma 18S rDNA gene was

detected by nested-polymerase chain reaction (PCR) from blood and cerebrospinal fluid. Detecting the

Toxoplasma 18S rDNA gene by nested-PCR is useful for the diagnosis and safer than a brain biopsy. In addi-

tion, the discontinuation of immunosuppressants may be recommended in patients compromised by those im-

munosuppressants.
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Introduction

Toxoplasmosis is one of the most common opportunistic

infections caused by the protozoan Toxoplasma gondii, pre-

senting with neurological and ocular manifestations.

Toxoplasmosis is a self-limited disease in an immunocompe-

tent host (1). However, in immunocompromised individuals,

cerebral toxoplasmosis is a well-recognized life-threatening

complication (1). A definite diagnosis of cerebral toxoplas-

mosis is usually difficult and can be established by direct

detection of the parasite on a brain biopsy, although the pro-

cedure is invasive and sometimes impossible depending on

the site of the disease.

We herein report a rheumatoid arthritis (RA) patient with

cerebral toxoplasmosis who had been medicated with an im-

munosuppressant for six years; she was diagnosed by a non-

invasive method, the nested-polymerase chain reaction

(PCR). The patient showed a favorable prognosis after the

discontinuation of immunosuppressive therapy.

Case Report

A 65-year-old woman with well-controlled RA visited the

emergency department of our hospital because of sensory

hypoesthesia on the right side of her face that had persisted

for the previous two days. As emergent brain magnetic reso-

nance imaging (MRI) excluded acute cerebral infarction and

revealed a high-intensity signal on T2-weighted and Fluid

attenuated Inversion Recovery (FLAIR) images at the me-

dulla oblongata to inferior cerebellar peduncle (Fig. 1a), she

was referred to our neurological department.

On the first medical examination at our neurological de-

partment, she was afebrile, and her condition was generally

favorable. She showed only sensory hypoesthesia to touch,

temperature and pain on the right side of her face. There

was no motor deficit or sensory disturbance of the limbs. As

contrast-enhanced T1-weighted MRI of the brain taken 11

days after symptom onset revealed a ring-enhanced signal at

the lesion (Fig. 1b), we suspected an infectious disease or

malignant tumor.

Serology for human immunodeficiency virus (HIV) was

negative. The levels of soluble interleukin-2 receptor (711

１Department of Neurology, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Japan, ２Saiseikai Shigaken Hospital,

Japan and ３Department of Infection and Host Defense, Graduate School of Medicine, Chiba University, Japan

Received: August 31, 2017; Accepted: October 9, 2017; Advance Publication by J-STAGE: January 11, 2018

Correspondence to Dr. Jun Matsuura, jun-ma@koto.kpu-m.ac.jp



Intern Med 57: 1463-1468, 2018 DOI: 10.2169/internalmedicine.0139-17

1464

Figure　1.　MRI. (a) FLAIR imaging at her first visit showing an abnormal signal at the medulla 
oblongata to the inferior cerebellar peduncle. (b, c) Gadolinium-enhanced T1-weighted imaging 11 
(b) and 35 (c) days after symptom onset. FLAIR: fluid attenuated inversion recovery

a
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U/mL; normal: 124-466 U/mL), lactate dehydrogenase

(LDH) (298 IU/L; normal: 100-225 IU/L), and C-reactive

protein (CRP) (1.571 mg/dL; normal: 0-0.3 mg/dL) were

slightly high. Other laboratory findings were mostly within

their normal ranges. However, elevated levels of serum anti-

Toxoplasma antibodies (IgM: 1.3 IU/mL; normal: <0.8 IU/

mL, IgG: 18 IU/mL; normal: <6 IU/mL) and rheumatoid

factor (1,014 U/mL; normal range: �15 U/mL) were noted

(Fig. 2). The Toxoplasma IgG avidity index was 0.68, indi-

cating chronic infection (chronic infection: >0.35) (2). Cell

numbers, cytology, proteins, and glucose in the cerebrospi-

nal fluid (CSF) were within their normal ranges. The CSF

was negative for anti-Toxoplasma antibodies. Whole-body

contrast-enhanced computed tomography (CT) and gallium

scintigraphy showed no abnormalities.

She had taken care to avoid eating raw or undercooked

meat. She had also avoided contact with kittens and garden-

ing. Considering that she had been medicated with

methotrexate (immunosuppressant; 8 mg/week) for 6 years

for RA, we suspected that the reactivation of toxoplasmosis

had occurred due to the immunocompromised condition.

Therefore, on day 22, we discontinued methotrexate and

treated her with a sulfamethoxazole/trimethoprim (ST) mix-

ture (trimethoprim: 360 mg/day) simultaneously, as

pyrimethamine and sulfadiazine, the most common che-

motherapeutics used against symptomatic toxoplasmosis, are

unapproved in Japan at present. However, the ST treatment

was administered for only eight days because she experi-

enced adverse reactions, such as multiple rashes. Despite

this short-term anti-Toxoplasma treatment, the sensory hy-

poesthesia and ring-enhanced lesion gradually improved

(Fig. 1c, 2). Serum anti-Toxoplasma antibodies were still

high (IgM: 1.6 IU/mL, IgG: 22 IU/mL) on day 64 (Fig. 2).

Nested PCR for amplification of the T. gondii 18S rDNA

gene was performed as described previously (3). The prim-

ers used were as follows: for the first-round PCR, forward

(5’-CCATGCATGTCTAAGTATAAGG-3’) and reverse (5’-G

TTACCCGTCACTGCCAC-3’); for the second-round PCR,

forward (5’-CTAAGTATAAGCTTTTATACGGC-3’) and re-

verse (5’-TGCCACGGTAGTCCAATAC-3’). The thermal

profile consisted of 40 amplification cycles of a 1-minute

denaturation at 94℃, 1-minute primer annealing at 42℃,

and 1-minute primer extension at 72℃ and it was performed

in a PCR Thermocycler (Takara Bio, Kusatsu, Japan). In the

second-round PCR reaction, the amplification mixtures con-

sisted of 1/50 of the first-round product. The Toxoplasma 18

S rDNA gene was detected in the DNA extracted from

frozen-stored blood and CSF sampled just prior to ST treat-

ment (Fig. 3). In the CSF, only one out of nine samples was

positive, indicating that the copy number of T. gondii DNA
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Figure　2.　Clinical course. IgM (closed triangle), anti-T. gondii immunoglobulin M antibody in the 
serum; IgG (closed circle), anti-T. gondii immunoglobulin G antibody in the serum. ST: sulfamethox-
azole/trimethoprim, RA: clinical activity of rheumatoid arthritis

Figure　3.　Nested-PCR products of Toxoplasma 18S rDNA amplified from blood (lane 1) and ali-
quots of CSF (lanes 2-10) were electrophoresed along with a negative control (N), positive control (P), 
and size marker (M). The amplified band was detected in the blood and 1 aliquot (lane 3) of 9 CSF 
samples. Arrows: 291 bp. PCR: polymerase chain reaction, CSF: cerebrospinal fluid

2 3 4 5 6 7 8 9 10N P M1 N P M

in the CSF was very low. We were therefore finally able to

obtain a definitive diagnosis of cerebral toxoplasmosis.

At two months after discharge, methotrexate was restarted

because of RA deterioration. However, as the liver function

subsequently worsened, this drug was stopped at 20 months

after discharge. The patient now has almost no neurological

symptoms. The clinical course and laboratory data are

shown in Fig. 2.

Discussion

Data on the prevalence and incidence of toxoplasmosis in

immunosuppressed, non-transplant, and HIV-negative pa-

tients are lacking, and decisions on the optimum treatment

and utility of prophylaxis have yet to reach a consensus (4).

Table summarizes seven cases of toxoplasmosis with RA in-

volving patients who had received several immunosuppres-

sants to control RA reported in the English and Japanese lit-

erature, including the present case (5-9). In general, treat-

ment against symptomatic toxoplasmosis involves a combi-

nation of pyrimethamine and sulfadiazine plus folinic acid

for at least four to six weeks after the resolution of signs

and symptoms (1). Only two authors discontinued immuno-

suppressants and started treatments such as pyrimethamine

and sulfadiazine plus folinic acid for six and eight weeks,

respectively, for toxoplasmosis (6, 8). However, there have

been no reports in which only the discontinuation of im-

munosuppressants led to improvement of the toxoplasmosis.

In the present case, the patient’s symptoms improved soon

after the discontinuation of methotrexate and initiation of
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short-term treatment with an ST mixture (for only eight

days). Thus, the discontinuation of the immunosuppressant

was suggested to be more useful than the ST treatment, as

that led to the recovery of her natural immunity and im-

provement of her condition. This improvement may have

been caused in part by only one immunosuppressant being

used and the mild nature of her symptoms.

MRI of this case revealed an irregular lesion at the me-

dulla oblongata to the inferior cerebellar peduncle, and

contrast-enhanced T1-weighted MRI of the brain showed a

ring-enhanced signal at the lesion. These findings should be

differentiated from metastatic brain tumor, malignant lym-

phoma, abscess, neurocysticercosis, and other granulomatous

diseases such as tuberculosis and syphilis, as images of

these lesions are very similar. As biochemical tests (e.g., an-

tibody titers) are sometimes unreliable in immunocom-

promised patients, such as patients with AIDS, those under-

going organ transplantation, and those taking immunosup-

pressive agents like the present case (4), the diagnosis of

cerebral toxoplasmosis is difficult. In the present case, labo-

ratory data, including imaging findings, did not lead to the

definitive diagnosis of any of the above-mentioned diseases

except malignant lymphoma. As the levels of soluble

interleukin-2 receptor, LDH, and CRP were only mildly ele-

vated and whole-body contrast-enhanced CT and gallium

scintigraphy showed no abnormalities, we did not perform

bone marrow aspiration or positron emission tomography

(PET) to assess the possibility of malignant lymphoma. In

addition, since serum anti-Toxoplasma IgM and IgG anti-

bodies and nested-PCR targeting T. gondii 18S rDNA were

positive, we concluded that she had toxoplasmosis. How-

ever, we should be alert for potential malignant lymphoma,

as we were unable to rule it out completely in this case, and

it is well-known that malignant lymphoma associated with

methotrexate will improve directly after the discontinuation

of methotrexate (10).

The diagnostic strategy for toxoplasmosis has already

been discussed: the isolation of the parasite in tissue, serol-

ogy, and PCR (1, 4). Each diagnostic method has both ad-

vantages and disadvantages. Table shows that five out of

seven cases involved brain diseases, and a brain biopsy was

carried out in three of these five cases to achieve a definite

diagnosis. A brain biopsy is sometimes impossible in cases

in which lesions are located in deep areas. PCR-based as-

says to detect T. gondii DNA have been developed, although

they cannot always differentiate between active and latent

infections (1). Nested-PCR, multiplex nested-PCR, and real-

time PCR of B1 and/or other genes of T. gondii in CSF

have been reported to be useful to diagnose toxoplasmosis

in the early stage because of their high sensitivity

(7, 11-15). As T. gondii has 110 copies of 18S rDNA,

nested-PCR targeting 18S rDNA was reported to be the

most useful for diagnosing toxoplasmosis using body flu-

ids (3). The sensitivity and specificity of 18S rDNA nested-

PCR with clinical samples were reported to be 50% and

100%, respectively (3). Thus, PCR, especially nested PCR,

is a useful and safe method of diagnosing toxoplasmosis.

Table shows that four out of seven cases were negative

for anti-T. gondii IgM antibody. Anti-T. gondii IgM antibody

is not very useful for a definitive diagnosis because this an-

tibody is generally considered to be good evidence of a re-

cent infection, and the titer tends to decease after a few

months, although the persistence of IgM antibody to T. gon-
dii in sera has been reported in some patients (16). The

presence of rheumatoid factor in serum can cause false-

positive results for IgM (17). Thus, in this case, the high

level of anti-Toxoplasma IgM antibody (1.3 IU/mL) on ad-

mission might have been a false-positive, as her level of

rheumatoid factor was high (1,014 U/mL). Her Toxoplasma
IgG avidity index also showed a chronic infection.

In conclusion, the findings in the present case suggest that

nested-PCR is a valuable test for the definitive diagnosis of

toxoplasmosis in the early stage and that the discontinuation

of immunosuppressant use may improve cerebral toxoplas-

mosis in some cases. Serious complications, such as

toxoplasmic infection, during methotrexate therapy for RA

should always be kept in mind.
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