Case Study

J Clin Exp Hematopathol
Vol. 52, No. 1, May 2012

Tuberculous Meningoencephalitis in a Patient with
Hairy Cell Leukemia in Complete Remission

Girardi K," Paviglianiti A,"” Cirillo M,” Bianchi A,” Gherardi G,” Annibali O,"” Cerchiara E,"
Marchesi F,” Tomarchio V,” Miglio C,” Tirindelli MC,” Onetti Muda A,”

and Avvisati GV

Tuberculous meningoencephalitis is a rare disease associated with high morbidity and mortality. We report a patient with
hairy cell leukemia in complete remission who, after a single cycle of chemotherapy with cladribine, presented fever and
neurological deficits. Laboratory diagnosis of tuberculous meningoencephalitis was made by polymerase chain reaction testing
for Mycobacterium tuberculosis in cerebrospinal fluid. Despite the prompt institution of antitubercular-therapy, patient’s general
condition did not improve and he died. Mycobacterial infection should be considered in patients with intra-cranial lesions,
affected by hematological malignancies and persistent immunosuppression. [J Clin Exp Hematopathol 52(1) : 31-34, 2012)
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INTRODUCTION

Tuberculosis (TBC) meningoencephalitis represents 1.3%
of all TBC cases and 6.3% of extrapulmonary TBC.! It may
be observed in patients with hematological malignancies or
after stem cell transplantation, because of a severely impaired
host immunity.>® We describe a patient with hairy cell leuke-
mia who, after a single cycle of chemotherapy with cladri-
bine, despite the achievement of complete remission (CR),
experienced central nervous system (CNS) TBC and died.

CASE REPORT

A 57-year-old Caucasian man was diagnosed and treated
for hairy cell leukaemia (HCL) on March 2009. The patient
received a single course of chemotherapy consisting of a five-
days administration of cladribine at the dose of 0.14 mg/Kg/
day achieving a CR of disease. Antiviral prophylaxis with
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acyclovir was started at the initiation of chemotherapy and
antibacterial prophylaxis with fluorochinolones was also ad-
ministered during neutropenia, lasting four weeks. The pa-
tient did not have a history of pulmonary TBC and there was
no evidence of pneumonia during the treatment. Two months
after the achievement of CR, he was re-admitted to the hospi-
tal, because of the appearance of syncope with urinary and
fecal incontinence, high fever and confusion. Neurological
examination revealed confusion, spatiotemporal disorienta-
tion, dysarthria, bilateral dysmetria and a positive result at
‘finger to nose test’.

The laboratory evaluation revealed : hemoglobin 11.6 g/
dL, white blood cells 7,460/uL. with neutrophils 7,060/uL,
lymphocytes 230/uL, and platelets 166,000/wL. The others
laboratory findings were in the normal range except for :
serum sodium 125 mmol/L, hyper-a;-globulinemia with
hypo-v-globulinemia at serum electrophoresis and hypoalbu-
minemia (serum albumin 2.5 g/dL). Cytomegalovirus, toxo-
plasma, Epstein-Barr virus, varicella-zoster virus, herpes sim-
plex virus 1 and 2 and parvovirus B19 serum IgM were all
negative. Tuberculin skin test or QuantiFERON (R)-TB test
were not performed because of the low sensitivity in immuno-
compromised patients.” A first lumbar puncture revealed
proteinorrachia (2.780 mg/dL) and hypoglycorrachia (17 mg/
dL). The cerebrospinal fluid (CSF) examination showed the
presence of white blood cells represented by 100% of lym-
phocytes and no neutrophils ; no bacterial or fungal infec-
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tious pathogens were found in CSF culture and research of
pathogen viruses in CSF performed by polymerase chain reac-
tion (PCR) techniques was negative. Despite computed to-
mography scan of the brain showed no alterations, electroen-
cephalogram showed diffuse aspecific abnormalities.

The patient was treated with meropenem and acyclovir at
standard dose with no improvement. Therefore, a second
lumbar puncture was performed and proteinorrachia with
lymphocytosis was confirmed. CSF culture for the research
of Mycobacterium tuberculosis (MTB) was negative, while
PCR performed in the CSF revealed the presence of MTB.

As a consequence, a combination therapy for CNS TBC
consisting in isoniazide, rifampicin, pyrazinamide and etham-
butole was initiated ; however, patient’s general condition did
not improve. A cranial magnetic resonance imaging scan was
performed, revealing the presence of numerous small enhanc-
ing lesions in both cerebral and cerebellar hemispheres (Fig.
1). Despite the anti-TBC therapy, the patient’s general condi-
tions rapidly deteriorated and he died after 23 days from the
admission in hospital.

The autopsy revealed bilateral pulmonary edema that was
considered the immediate cause of death. The leptomeninges
were thickened around cranial vault, and characterized by
white and gelatinous membranes, due to an inflammatory
infiltrate. In addition, there was cerebral softening in the
right temporo-parietal and frontal lobes. The histological
examination documented an inflammatory infiltrate in me-
ninges and choroid plexus (Fig. 2A) : immunohistochemistry
revealed that the majority of the infiltrating lymphocytes were
of the T origin (Fig. 2B). The cerebral softening was deter-
mined by caseating necrosis containing acid-fast bacilli. No

disseminated foci of TBC in other regions were observed.
Histologic examination of spleen, liver and bone marrow of
several vertebrae, was repeatedly negative for hairy cell leu-
kemic cells, confirming the CR of the disease after a single
course of cladribine.

DISCUSSION

TBC occurring after chemotherapy causes a more severe
infection with a high mortality rate. The case reported here
is, to the best of our knowledge, the first example of TBC
with exclusive cerebral involvement in a patient affected by
hairy cell leukemia treated with cladribine, although TBC per
se is not a rare event in such patients.

In fact, several cases of pulmonary and disseminated TBC
are described in literature®!?> while a few reports of isolated
extrapulmonary cases are documented suggesting that this
event is rare. However, no case of isolated CNS TBC, to
date, is described in literature.'>!'* MTB is able to hijack the
intracellular mechanisms of pathogen killing in macrophages
creating an ideal environment for replication and growth.!
Memory cells will be present until the death of the infected
subject. The T cells’ repertoire will form the main response
leading to granuloma formation and infection containment,
influencing susceptibility to or protection from the disease.
Immunosuppression and alteration in cell-mediated immunity
(i.e. lymphoproliferative disease) by the generalized systemic
immunologic impairment and chemotherapy lead to reactiva-
tion of TBC later in the course of neoplastic diseases.'®!” In
fact, the natural history of HCL includes frequent and severe
infections. Studies of the immune system of patients with

Fig. 1.

Cranial magnetic resonance imaging. (14) The cranial magnetic resonance imaging revealed the
presence of numerous small enhancing lesions in both cerebral and cerebellar hemispheres. (2B) T2-
weighted sequences TSE documented meningeal thickening, caused from diffuse leptomeningeal inflam-
mation.
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Fig. 2. Histological findings. (24) Histological examination of brain parenchyma showed an infiltration
of lymphocytes that follow the vascular pattern. (2B) Evidence of acid-alcohol fast bacilli by Ziehl-
Neelsen stain in brain parenchyma allowed to confirm the diagnosis of tuberculous meningoencephalitis.

HCL identified several potential reasons, including profound
neutropenia and monocytopenia.'® However, Damaj et al."
demonstrated that the most important risk factor is the abso-
lute lymphocyte count (< 1 x 10%L) at diagnosis.'

In addition, treatment including chemotherapy and sple-
nectomy further compromised the immune system.
Cladribine, an adenosine deaminase resistant nucleoside ana-
log, is converted in cells to its active triphosphate, that pro-
gressively accumulated resulting in an unbalance in purine
pools, witch prevents DNA repair and may be the most im-
portant mechanism of its antitumor effect in replicating and
nonreplicating cells.?’ Cladribine is the most myelosuppres-
sive of purine analog and causes a pronounced lymphopenia
and lymphocyte dysfunction, which may persist up to 8
months after treatment.?'?? In particular, after therapy with
cladribine, it has been observed a rapid reduction of CD4
cells, which decrease within 2 to 3 months of therapy to levels
similar to those observed in acquired immunodeficiency
syndrome.”® Petzer et al.** incubated human bone marrow
cells with cladribine and documented a dose-dependent inhib-
ition of T-lymphocyte colony forming cells. In addition pu-
rine analogue therapy causes a transient monocytopenia and
reduction in natural killer cells.!® All these factors increase
the risk of opportunistic infections, including TBC.

An early diagnosis and a prompt institution of
antitubercular-therapy are important for succeeding in the
treatment. Therefore, it is important to have rapid, sensitive,
specific, and cost-effective assays to provide results within
24-48 hours.”® Isolation of MTB from CNS samples requires
2-6 weeks and it is insensitive if large amounts of CSF (a
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minimum of 6 mL of CSF fluid) are not tested. Current
technology includes PCR testing for MTB CSF with sensitiv-
ity of 48% and specificity of 100%, respectively, compared to
39% and 100% of culture alone. Very recently the commer-
cial availability of PCR has given even better results as for
sensitivity is regarded.?® The PCR test has been found to be a
potential test for the diagnosis of cerebral TBC with no in-
volvement of the meninges in human immunodeficiency
virus-infected patients. However, these promising findings
must be interpreted against a background of false positive and
false negative results ; therefore, the gold-standard for the
diagnosis is histology.

The basic principles that underly the treatment of pulmo-
nary TBC also apply to extrapulmonary forms of the disease.
Although relatively few studies have examined treatment of
extrapulmonary TBC, increasing evidence suggests that 9-12
months regimens that include isoniazide and rifampicin is
recommended for tuberculous meningoencephalitis.! Centers
for Disease Control recommends the addition of cortico-
steroids, even though it is controversial : the rationale behind
the use of corticosteroids is to reduce the harmful effects of
inflammation. On the other hand, by reducing inflammation,
steroids can in turn effect the penetration of antitubercular
drugs into the CSF and interfere with the interpretation of
CSF studies.

The development of multiple intracranial lesions in a pa-
tient with hematological disease requires a comprehensive
search for unusual opportunistic infections, including MTB.
Prompt institution of antitubercular-therapy, within 24-48
hours from the onset of symptoms, is essential to avoid mor-
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bidity and mortality, even if the laboratory tests did not dem-
onstrate the presence of alcohol-fast bacillus in samples.
Determining which assays will be most useful to the clinician
is a challenge. CSF cell count, microscopy, nucleic acid
amplification, detection of growth in culture, DNA probes,
PCR assays and neuroimaging play an important role in the
diagnosis of CNS TBC.

Clinicians and microbiologists must work together in a
synergistic network to ensure the most appropriate care for
their patients. The case described by us is peculiar because
the CNS TBC developed while the patient was in CR and
despite the initiation of antitubercular therapy the patient died,
indicating that the immunosuppression caused by cladribine
was deep and persisting despite the achievement of CR.!?
Interestingly, patients with multidrug-resistant tuberculous
meningitis show little or no clinical improvement with stan-
dard TBC treatment and their prognosis is poor. Furthermore,
at least 10% of patients with tuberculous meningitis have
paradoxical deterioration after treatment initiation.
Therefore, it remains to be determined whether or not all HCL
patients treated with cladribine or other antineoplastic drugs
should receive anti-TBC prophylaxis.
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