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Cerebral tuberculomas in a patient with hairy cell
leukaemia treated with cladribine
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SUMMARY
A 67-year-old man was treated with cladribine for hairy
cell leukaemia. A few weeks later, he presented with
persistent headaches, intermittent hypoesthesia of the
right upper limb and language impairment. Brain CT
scan showed 3 contrast-enhancing lesions. MRI revealed
infracentimetric nodular lesions with restricted diffusion.
One of the lesions was surgically removed and tested
positive for acid-fast bacilli. Moreover, Mycobacterium
tuberculosis was confirmed by PCR. Antituberculous
drugs were prescribed for 12 months, with complete
resolution of neurological deficits. This case highlights
the risk of mycobacterial infections associated with both
hairy cell leukaemia and cladribine use, and the
importance of screening and treatment of latent forms of
tuberculosis in patients undergoing treatment with
immunosuppressive drugs.

BACKGROUND
Central nervous system tuberculosis (TB) can mani-
fest itself in three distinct clinical forms: meningitis,
intracranial tuberculoma and spinal tuberculous
arachnoiditis. It occurs in ∼1% of all cases of TB
and represents 4.5% of extrapulmonary disease.1 It
is more common in paediatric patients and in
adults with altered immunity.2 Intracranial tubercu-
lomas are granulomatous inflammatory processes
which develop in response to previously quiescent
mycobacteria present for a variable time in brain
tissue. Intracranial tuberculomas can occur in other-
wise healthy individuals and should be considered
as differential diagnosis in the discussion of intra-
cranial mass lesions.3

Hairy cell leukaemia (HCL) is an uncommon
chronic B-cell lymphoproliferative disorder, which
has been associated with increased incidence of
mycobacterial infections (4–9%).4 Cladribine is a
purine analogue and one of the first-line drugs in
the treatment of HCL, with a complete response
rate of 76%.5 It induces a prolonged CD4+ lym-
phocytopaenia, with a median time to recover pre-
vious CD4+ count near 40 months.6

This case emphasises the elevated risk of TB
reactivation in patients with HCL, in which treat-
ment with cladribine may have an important con-
tributing role.

CASE PRESENTATION
We report the case of a 67-year-old Caucasian man
with type 2 diabetes and a recent diagnosis of
HCL, treated with a single course of cladribine.
One week later this patient developed neutropaenia

(480 neutrophils/μL), lymphopaenia (50 lympho-
cytes/μL) and cellulitis with methicillin-sensitive
Staphylococcus aureus bacteraemia.
Ten weeks after cladribine infusion, the patient

presented intermittent hypoesthesia in the right
upper limb and language impairment. He had a
persistent right frontal headache for a month. On
admission, neurological examination was normal. A
brain CT scan showed three contrast-enhancing
lesions: in the left semioval centre, left anterior
peri-insular cortex and in the right frontal lobe. He
was haemodynamically stable and afebrile.

INVESTIGATIONS
The patient had a low lymphocyte count (950/μL)
and a C reactive protein of 21.20 mg/L; the
remaining routine blood tests were normal.
Serology for HIV 1/2 and Toxoplasma and
Cryptococcus antigen were negative.
The brain MRI revealed infracentimetric nodular

lesions in the frontoinsular left cortex (figure 1A),
medial and frontal right cortex (figure 1B), the left
semioval centre (figure 1C) and in the right teg-
mental portion of the pons (figure 1D). The lesions
were hypointense on T1 and T2, compared with
the cortex, and showed a ring enhancement after
gadolinium administration. The left frontoinsular
lesion revealed restricted diffusion (figure 2). The
white matter adjacent to the lesions was hyperin-
tense on T2 and fluid-attenuated inversion recovery
images and hypointense on T1, reflecting vasogenic
oedema (figure 3).
The frontal lesion was removed by craniotomy.

The pathological study of the brain tissue revealed
the presence of lymphocytes and reactive gliosis,
and the Ziehl-Neelsen staining tested positive for
acid-fast bacilli. Mycobacterium tuberculosis
complex was confirmed by molecular detection
from the brain tissue using real-time PCR (MTB
Q—PCR Alert Kit, Nanogen). The liquid culture
system (MGIT—Becton Dickinson) of the lesion
was also positive and M. tuberculosis complex was
identified by PCR and double-reverse hybridisation
(Speed-Oligo Mycobacteria, Vircell). The strain
was susceptible to all antituberculous drugs tested
by MGIT (with the exception of streptomycin).

DIFFERENTIAL DIAGNOSIS
Intracranial tuberculomas are cerebral mass lesions
expressing ring enhancement on radiological eva-
luations. MRI techniques, using diffusion-weighted
imaging (DWI) and apparent diffusion coefficient
(ADC), are useful to identify abscesses.7 It shows
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the restriction to the diffusion of water molecules of the viscous
component in the core of the abscess, characterised by hyperin-
tense signal on DWI and hypointense on ADC images,8 helping
to differentiate abscesses from neoplasms.8 9 However, there are
a few reported cases of solid tumours with hyperintense signal
on DWI and low ADC.10 11

Some MRI studies of tuberculomas revealed different results
in signal intensity of DWI and ADC.12–14 This may be related to
a different degree of liquefaction of caseous necrosis, depending
on the stage of the studied granuloma.

Lumbar puncture is contraindicated in patients with brain
abscesses and focal signs or symptoms.15 Although there was no
imaging evidence of intracranial hypertension, a lumbar punc-
ture was not performed because cerebrospinal fluid culture in
patients with tuberculomas is generally negative.16 In this per-
spective, a needle aspiration or surgical excision is mandatory
for morphological and microbiological analysis.

TREATMENT
The patient began treatment with antituberculous drugs (isonia-
zid, rifampicin, pyrazinamide and ethambutol) and prednisolone

(50 mg/day), without recurrence of neurological deficits. A chest
CT scan revealed a cavitary lesion in the right lung, with
no signs of active infection (figure 4); there were no other
signs of TB.

OUTCOME AND FOLLOW-UP
The patient was discharged from the hospital on the 10th day
of antituberculous therapy and began tapering of corticosteroids
over the following 3 weeks. After 9 months of treatment, the
follow-up brain CT scan did not show new parenchymal lesions.
The patient completed 1 year of treatment. Moreover, after
4 years of follow-up, there is no recurrence of the disease.

Figure 1 Cerebral MRI, T1 after gadolinium contrast: (A) left
frontoinsular lesion, 5.6 mm; (B) medial and frontal right lesion, 4 mm;
(C) left semioval centre lesion; (D) right pontine lesion (tegmental
portion).

Figure 2 Left frontoinsular lesion: (A) diffusion-weighted imaging;
(B) apparent diffusion coefficient.

Figure 3 Left frontoinsular lesion, fluid-attenuated inversion recovery.

Figure 4 CT chest, cavitary lesion in the apical segment of the right
upper lobe with 7.4 mm diameter.
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His peripheral blood immunophenotyping showed no recur-
rence of hairy cells.

DISCUSSION
Increased incidence of mycobacterial infections, including disse-
minated TB, were reported in patients with HCL.4 17–22

However, only two cases of TB with central nervous system
disease have been reported,23 24 one regarding a patient sub-
jected to treatment with cladribine.24

Cladribine, by causing profound suppression in lymphocyte
counts, has been a probable determinant factor in a less typical
expression of active TB. It has been advocated that oncological
patients should be screened for latent TB, and treated if posi-
tive, when submitted to chemotherapy. Furthermore, the
importance of cladribine and HCL in promoting aggressive TB
forms may have been under-recognised because of low preva-
lence of the disease. These data suggest that treatment of latent
TB in cases of HCL treated with cladribine should be consid-
ered even in patients older than 65 years.

Learning points

▸ Hairy cell leukaemia (HCL) is a chronic B-cell
lymphoproliferative disorder that has been associated with
increased incidence of mycobacterial infections. Cladribine,
one of the first-line drugs used in its treatment, leads to
prolonged lymphocytopaenia and probably favours
tuberculosis (TB) reactivation.

▸ Intracranial tuberculomas are cerebral granulomatous
inflammatory processes, which should be considered in the
differential diagnosis of intracranial mass lesions especially
in immunodeficiency states.

▸ Diffusion MRI techniques are useful in differentiating
abscesses from neoplasms.

▸ The biopsy of an intracranial abscess is essential for the
definitive diagnosis and identification of aetiological agent,
since cerebrospinal fluid bacteriology is usually negative.

▸ Screening and treatment of latent forms of TB in patients
undergoing immunosuppressive therapies is important in
countries of higher TB endemicity as illustrated by the
present case.
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