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Case Report

Brain abscess in a rheumatoid arthritis patient treated 
with leflunomide – A case presentation and review
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Quick Response Code: INTRODUCTION

Brain abscess (BA) is an intracranial, potentially lethal, space occupying inflammatory lesion 
with an estimated incidence of 0.3–1.3 per 100,000 people yearly in northern societies.[3] The 
non-specificity of the initial symptoms such as fatigue, headache, and dizziness can lead to a 
significant diagnostic delay. Patient may present with focal neurologic deficits correlated with 
the area of infection, epileptic seizures, a decreased level of consciousness, and other signs of 
increased intracranial pressure such as headache, vomiting, and papilledema. Absence of fever is 
very common (30–76% of all cases) and does not exclude the diagnosis. Meningeal signs, when 
present, are indicative of intraventricular abscess rupture.[5] The common diagnostic approach 
at the emergency department includes a brain computerized tomography (CT) scan with and 

ABSTRACT
Background: Immunosuppression is a significant parameter in the pathogenesis of brain abscesses (BA) and 
it could be the result of severe infections such as acquired immunodeficiency syndrome or drug-induced, by 
several medications used for systemic autoimmune diseases. Leflunomide is a pyrimidine synthesis inhibitor that 
affects the proliferation of lymphocytes and is used as a disease-modifying antirheumatic drug. Mild infections, 
particularly those of the respiratory tract and herpes zoster, are one of its most common adverse effects. However, 
atypical and severe infections have also been reported under treatment with leflunomide.

Case Description: A 70-year old female was referred to our hospital with headache, aphasia, and right-sided 
hemiparesis and a lesion of the left parietal lobe initially interpreted as a malignancy. Her medical history revealed 
a 12-year old history of rheumatoid arthritis under current treatment with leflunomide. A cerebral magnetic 
resonance imaging (MRI) revealed typical findings for a BA. She subsequently underwent a left craniotomy, which 
confirmed the MRI-based diagnosis. The abscess was evacuated and cultures were obtained intraoperatively. In 
the postoperative examination, the patient showed no neurological deficit.

Conclusion: The differential diagnostic considerations in immunocompromised patients with neurologic 
deficits should include focal central nervous system infections such as a BA, even in the absence of fever or 
immunosuppressant-induced leukopenia. It also demonstrates the importance of early neurosurgical intervention 
for the prevention of sequelae. To the best of our knowledge, this is the second-to-date reported case of a BA 
under immunomodulatory therapy with leflunomide.
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without contrast as well as a brain magnetic resonance 
imaging (MRI) with and without gadolinium.[13]

Trauma or commonly performed neurosurgical procedures 
have been associated with the emergence of BA by either 
direct contiguous microbial spread or hematogenous spread, 
while in almost 40% of the published cases the cause remains 
unknown.[11,12] The type of pathogens implicated in a BA can 
be highly variable and depends mostly on the route of spread 
as well as patient age, country of residence, previous medical 
history, and medications such as steroids. In up to 25% of the 
cases, no pathogen is detected.[14]

In addition, the literature supports that immunosuppression 
is also a significant parameter in the pathogenesis of 
BAs. Immunosuppression could be the result of severe 
infections such as acquired immunodeficiency syndrome 
or drug-induced, by several medications used for systemic 
autoimmune diseases, such as corticosteroids, calcineurin 
inhibitors, mTOR inhibitors, tumor necrosis factor (TNF) 
inhibitors, monoclonal antibodies, and antiproliferative 
agents. Leflunomide is a pyrimidine synthesis inhibitor that 
acts as an immunomodulator by affecting the proliferation 
of lymphocytes and is used in the treatment of active 
Rheumatoid and Psoriatic Arthritis. Susceptibility to 
infections, particularly those of the respiratory tract and 
herpes zoster, is one of its most common adverse effects and 
is mostly associated to leucopenia.

Here, we present the case of a 70-year-old woman with a 
known history of rheumatoid arthritis (RA) under treatment 
with leflunomide, who was referred to our hospital of tertiary 
care with headache, aphasia, right-sided hemiparesis, and 
a left parietal lesion which was initially misdiagnosed as 
central nervous system (CNS) malignancy.

CASE PRESENTATION

A 70-year old female was admitted to an outside hospital 
with a 14-days history of headache, dizziness, and a mild 
aphasia. A CT scan was performed [Figure 1] revealing a left 
parietal lesion, which was initially presumed as a tumor. An 
intravenous therapy with dexamethasone 8 mg IVq8H was 
initiated and the patient was referred to a tertiary hospital for 
further treatment.

On admission at the emergency department and later on at 
the clinic, the patient had a Glasgow Coma Scale of 14/15 
(Eyes:4, Verbal: 4, Movement: 6) with a mild aphasia, a right-
sighted hemiparesis, and neglect.

Her previous medical history revealed that she was diagnosed 
with RA at the age of 58 years old and was receiving orally 
20 mg of leflunomide per day. She had been treated with 
methotrexate and hydroxychloroquine in the past, under 
which she had experienced many relapses that required oral 

corticosteroids. It was only when her antirheumatic therapy 
was switched to leflunomide that she had a long-term 
remission. The last time she had received oral corticosteroids 
was 3 years ago for a period of 6 months.

Initial laboratory studies were normal, apart from a slightly 
elevated C-reactive protein (CRP) (CRP: 4.7 mg/dl, normal 
range: <0.5 mg/dl) with a normal white blood cell count 
(WBC: 6,9 × 103/μl) and no history of fever.

In the next 48 h a single fever wave of 39°C was documented, 
followed by subfebrile body temperatures, and a slight 
deterioration of her speech and orientation. A brain MRI 
demonstrated a left parietal, rim-enhancing collection of 
fluid with diffusion restriction and dimensions of 48 mm × 
25 mm × 19 mm that resembled a BA [Figure 2a-d]. Blood 
cultures were obtained and a CT scan of the thorax, abdomen 
and pelvis as well as a transesophageal echocardiogram were 
performed, to rule out a possible primary location. The initial 
antibiotic regimen included ceftriaxone, metronidazole, and 
vancomycin. Due to the suspected BA, dexamethasone was 
discontinued and a prophylactic therapy with levetiracetam 
1000 mgIVq 12H was initiated, given the high risk of 
seizure. In the next 48 h her hemiparesis improved, as 
well as her laboratory infection parameters. However, her 
aphasia deteriorated further and she additionally developed 
dyscalculia. This deterioration of the neurological status was 
attributed to the space-occupying effect of the BA during the 
stage of the early capsule formation, as well as the expansion 
of the surrounding edema, due to the discontinuation of 
dexamethasone. Neurosurgery consultation led to patient’s 
immediate surgical treatment. A left craniotomy was 
performed and an intraparechymal abscess was detected 
and evacuated. Cultures for common microbes as well as 
Mycobacterium tuberculosis and Nocardia were obtained 

Figure  1: Axial brain CT with contrast demonstrates a poorly 
defined area of the left parietal lobe, with surrounding edema, and 
ring-like enhancement.
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intraoperatively from both the liquid and the solid part 
of the BA. The patient was extubated successfully and at 
her postoperative clinical evaluation she had a significant 
improvement of her neurological status. The intraoperatively 
obtained cultures came up negative, probably because of the 
early start of empirical antibiotic therapy. Histopathology 
revealed an aggregation of lymphocytes, macrophages, and 
neutrophils in a loose extracellular matrix, consistent with an 
abscess. No malignant cells were present.

Seven days postoperatively only a slight paresis of patient’s 
right upper extremity remained. The patient was discharged 
6 weeks after her surgery and she continued receiving 
an oral antibiotic therapy (amoxicillin/clavulanic acid in 
combination with levofloxacin) for another 4 weeks. At her 
follow-up examination (1 month postoperative) she did 
not have any focal neurological deficits and she was able to 

resume her daily activities. The postoperative brain MRI 
demonstrated only the usual postoperative changes of the 
brain without any sign of fluid collection or gadolinium 
enhancement [Figure 2e].

Despite this incident, leflunomide was resumed after the 
termination of the antibiotic therapy, since her RA was 
refractory to the other antirheumatic therapies.

METHODS

The authors performed a review of the literature considering BA 
and other severe infections under treatment with leflunomide, 
published in PubMed, reported up to October 2020. Searching 
key words included “BA,” “RA,” “infections,” and “leflunomide.” 
A severe infection was defined as an infection requiring 
intravenous antibiotic therapy and hospitalization.

Figure 2: Axial brain MRI images demonstrate a rim-enhancing (a), collection of fluid which does not attenuate on FLAIR (b), with true 
diffusion restriction (c and d), indicative of a brain abscess. Postoperative image (e) was acquired 2 months after evacuation and demonstrates 
no signs of fluid collection or gadolinium enhancement.

d

cba

e



Samara, et al.: Brain abscess in a rheumatoid arthritis patient treated with leflunomide

Surgical Neurology International • 2021 • 12(97)  |  4

RESULTS

The results of the search showed a total of five case reports/
series, two prospective studies, and one retrospective study 
in RA patients under treatment with leflunomide. Apart 
from our case, only one other case of a BA has been reported 
(Lee and Chang, 2003),[12] to the best of our knowledge. 
Tuberculosis reactivation and pneumonia are the most 
common severe infections that have been associated with the 
use of leflunomide, followed by herpes zoster, pyelonephritis, 
and cellulitis.[8,10,20] However, atypical and rare entities such 
as progressive multifocal leukoencephalopathy (PML), 
paravertebral abscess, pyomyositis, septic arthritis, and 
mediastinal abscess have also been reported.[1,7,18] These cases 
are summarized in [Table 1].

DISCUSSION

Our case illustrates that the differential diagnostic 
considerations in immunocompromised patients with 
neurologic deficits should include a focal CNS infection such 
as a BA, even in the absence of fever, and signs of a systemic 
infection or immunosuppressant-induced leucopenia.

MRI is an indispensable tool in the differential diagnosis of 
a BA. MRI demonstrates a well-defined T1-weighted images 
(T1WI) hypointense and T2-weighted images (T2W1) 
hyperintense lesion with a rim, best seen on T2WI, enhancing 
intensely on postcontrast T1WI (ring enhancement),[4,14] 
resembling the appearance of a malignant tumor. However, 
the high viscosity and cellularity of an abscess usually results 
in truly restricted diffusion of the lesion in the diffusion-
WI, helping differentiate these two entities, while the 
inflammation, microhemorrhages, and collagen deposition 
in the abscess wall lead to the formation of the rim seen on 
the MRI. Apart from the diffusion restriction, the so-called 
“dual rim sign” can help distinguish a BA from a brain 
malignancy; it consists of two concentric rims, an outer one, 
which is hypointense, and an inner one, which is relatively 
hyperintense on both T2W1 and susceptibility WI. As for the 

abscess cavity, its appearance on the MRI depends greatly on 
the stage of infection. In the initial phase, it may demonstrate 
a low signal on the T1W1 and a high signal on the T2W1. 
Later on, the low T1W1 signal becomes better demarcated, 
while the T2W2 signal remains high. The brain parenchyma 
surrounding the cavity may also demonstrate a high T2W1 
signal.[16]

Diagnostic delay may be caused by the non-specificity of the 
initial symptoms, such as dizziness and headache, and the 
absence of fever. Absence of fever can be seen in 30-76% of the 
cases,[6,9] particularly in immunocompromised patients, and 
it does not exclude a serious infection. Mild CRP elevation 
may be falsely attributed to the chronic inflammation in 
patients with RA.

Leflunomide is a pyridine synthesis inhibitor used in the 
treatment of active RA. Its active metabolite reversely inhibits 
dihydroorotate dehydrogenase, resulting in the depletion of 
the pyrimidine supply to support the DNA synthesis and, 
subsequently, the proliferation of T-lymphocytes. It has 
also been implicated in the disruption of interleukin-1 and 
TNF-α pathways as well as in the glycosylation of adhesion 
molecules, thus reducing cell-cell contact activation during 
the inflammatory process.[2,19]

RA is characterized by dysfunctional innate immunity, 
which increases the risk for infections and infection-related 
mortality.[15,17] This risk is exacerbated with the addition of 
disease-modifying antirheumatic drugs such as leflunomide. 
To date, only one case of BA in a rheumatoid patient has been 
previously reported by Lee and Chang in 2003.[12] [Table 1] 
summarizes all – to the best of our knowledge – published 
studies and case reports of serious infections in rheumatoid 
patients under treatment with leflunomide.

On review of this literature, a direct cause-and-effect 
relationship between leflunomide and severe infections 
cannot be verified. Disease activity and duration, age, other 
comorbidities, and combination therapy with corticosteroids 
and/or other immunosuppressants also play a significant 

Table 1: A summary of all PubMed reported cases of serious infections under treatment with leflunomide. 

Author/Year of publication Type of study Type of Infection

Lee and Chang 2003 Case report BA
Grover et al. 2006 Case report pyomyositis, paravertebral abscess
Hocevar et al. 2006 Case report tuberculosis
Wolfe et al. 2006 Prospective study pneumonia
Jenks et al. 2007 Prospective study liver tuberculosis, herpes zoster, cellulitis, bronchitis, gastroenteritis, 

pneumonia, infectious endocarditis, abdominal sepsis, mycotic aneurysm
Rahmlow et al. 2008 Case report PML
Balasanthiran et al. 2010 Case report septic arthritis, mediastinitis
Yoo et al. 2012 Retrospective study pneumonia, oral candidiasis, cellulitis, pyelonephritis, pulmonary tuberculosis 
PML: Progressive multifocal leukoencephalopathy, BA: Brain abscess



Samara, et al.: Brain abscess in a rheumatoid arthritis patient treated with leflunomide

Surgical Neurology International • 2021 • 12(97)  |  5

role. Jenks et al. imply that infections under leflunomide have 
the tendency to progress rapidly, therefore a washout with 
cholestyramine or activated carbon should be considered.[10]

The successful management of this rare case was not only the 
result of early identification but also of the cooperation and 
coordinated exchange of information and expertise of the 
different medical specialties in a tertiary hospital, including 
a neurologist, a neuroradiologist, a rheumatologist, an 
infectiologist, and a neurosurgeon.
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