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A case of Cryptococcus gattii (pulmonary and central nervous system)
and Mycobacterium tuberculosis (pulmonary) coinfection in an other-
wise healthy young woman is reported. The patient presented with a
two-month history of dry cough. She had an unremarkable medical
history. Both tuberculosis and cryptococcosis were diagnosed following
bronchoscopy, and a subsequent lumbar puncture revealed C gattii in
the cerebrospinal fluid. There is evidence that both M tuberculosis and
C gattii may have suppressive effects on the host immune system. This
suggests a mechanism by which an otherwise healthy individual devel-
oped these two infections.
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Une co-infection par le Cryptococcus gattii et le
Mycobacterium tuberculosis chez une femme de
18 ans autrement en santé

Les auteurs rendent compte d’un cas de co-infection par le Cryptococcus
gattii (systéme pulmonaire et systéme nerveux central) et le Mycobacterium
tuberculosis (systtme pulmonaire) chez une jeune femme autrement en
santé. La patiente s'est présentée en raison d’une toux séche depuis deux
mois. Ses antécédents médicaux étaient sans histoire. On a diagnostiqué a
la fois une tuberculose et une cryptococcose aprés la bronchoscopie, et
une ponction lombaire subséquente a révélé un C gattii dans le liquide
céphalorachidien. Des données probantes indiquent que le M tuberculosis
et le C gattii auraient tous deux des effets suppresseurs sur le systéme immu-
nitaire de 'hote, ce qui laisse supposer un mécanisme par lequel une per-
sonne autrement en santé a contracté ces deux infections.

An 18-year-old university student presented with a two-month his-
tory of dry cough. She was otherwise healthy, with an unremark-
able medical history. She took no regular medications, but had just
completed a seven-day course of clarithromycin with no improvement
in her symptomatology. Her travel history included two trips to India,
one and three years before presentation. She had not travelled to
Vancouver Island (British Columbia), a known epicentre for
Cryptococcus gattii. She immigrated to Canada from Sri Lanka at eight
years of age and, before immigration, received Bacille Calmette-
Guérin vaccination. Her family history was unremarkable and she did
not have any known exposures to tuberculosis (TB).

A physical examination revealed right lower lobe crackles but was
otherwise normal. Her body mass index was 24 kg/m?2. Initially, a chest
x-ray revealed a large area of mass-like opacification in the medias-
tinum and several areas of consolidation in the right lung. A subse-
quent computed tomography scan of her chest confirmed the presence
of large, necrotic mediastinal lymph nodes and areas of consolidation
throughout the right lung (Figure 1). A diagnosis of concomitant TB
and cryptococcosis was made following a bronchoscopy. Bronchial
alveolar lavage specimens were acid-fast bacilli (AFB) negative; how-
ever, special stains and cytological features were consistent with
Cryptococcus species. Bronchial brushings showed acute granuloma-
tous inflammation with no definite organisms. A transbronchial
biopsy specimen from the right upper lobe demonstrated necrotizing
granulomatous inflammation with large numbers of acid-fast bacteria.
A fine-needle aspirate of one of the mediastinal lymph nodes showed
cytological features consistent with Cryptococcus species and rare
Cryptococcus organisms. Cultures from the bronchoscopy specimens
grew fully drug-sensitive Mycobacterium tuberculosis, but were negative
for Cryptococcus. Sputum samples were AFB positive and grew TB. A
lumbar puncture was performed and cerebrospinal fluid (CSF) cultures
were positive for Cryptococcus gattii subtype VGIIa. India ink staining
was not performed on the CSE, but the Gram-stain and AFB were
negative. The other CSF parameters were as follows: opening pressure
of 12 emH,O; total white blood cell count of 2x 109/L; protein level of

2.76 g/L; and a glucose level of 3.1 mmol/L. Both serum and CSF
cryptococcal antigen titres were also positive (serum titre 1:512, and
CSF titre 1:32). HIV 1 and 2 serologies were negative, and the
patient’s CD4 count was normal (620x10° cells/L).

The patient was successfully treated with a combination of anti-TB
and antifungal therapy. Her initial anti-TB medication regimen con-
sisted of a combination of isoniazid (300 mg daily), rifampin (600 mg
daily), pyrazinamide (1500 mg daily) and ethambutol (1200 mg daily).
After one week of therapy, the patient developed drug-induced hepa-
titis and, thus, isoniazid, rifampin and pyrazinamide were discontinued
and moxifloxacin (400 mg daily) was added. These medications were
gradually reintroduced, and the ethambutol and moxifloxacin were
discontinued. She received a total of three weeks of moxifloxacin, six
weeks of ethambutol, eight weeks of pyrazinamide, and eight months
of isoniazid and rifampin (total duration of therapy was eight
months). Her antifungal therapy initially consisted of amphotericin B
and flucytosine. However, she subsequently developed nephrotoxicity;
consequently, these were discontinued and fluconazole was initiated.
After six weeks in hospital, she was discharged home and, to date, has
continued to do well.

DISCUSSION

Since the late 1990s C gattii has emerged in the Pacific Northwest
region of North America as an increasingly common cause of pul-
monary and central nervous system (CNS) infections (1). Unlike
Cryptococcus neoformans, it most commonly infects immunocompetent
individuals (1). TB remains a major global health problem.

Concomitant TB and cryptococcosis has rarely been reported in
HIV-infected individuals (2). Coinfection with TB and Cryptococcus in
immunocompetent individuals appears to be an even rarer entity. The
first report of concomitant TB and cryptococcosis was reported in 1966
(3). The patient was a 61-year-old man who was being treated for pul-
monary TB when he presented with C neoformans meningitis. Since
that initial report, there have been several other case reports of coinfec-
tion with C neoformans and TB in HIV-negative patients. These include
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a case of concomitant M tuberculosis and C neoformans meninigits in a
patient with TB epididymitis, a case of C neoformans osteomyelitis and
abscess in a patient with TB lymphadenitis, and a case of C neoformans
meningitis in a patient suspected of having miliary TB (4-6). Most
recently, a case of concurrent severe CNS infection with C neoformans
and M tuberculosis (CNS and pulmonary involvement) in an otherwise
healthy 25-year-old Chinese woman was reported (7). Our case appears
to be the only reported case of coinfection with C gattii and TB. In the
present case, it is impossible to know whether infection with TB pre-
ceded infection with Cryptococcus or vice versa. It may be that infection
with one predisposes to additional infections by way of immune system
downregulation and altering of host defenses. There is some evidence
that both TB and Cryptococcus have immunomodulatory effects on host
defenses.

Three recent studies have explored the effects of TB on several
different aspects of host immunity (8-10). Two of them (8,10) used
cells isolated from bronchoalveolar lavage fluid to study the expression
of immune mediators in patients with TB. The third study (9) used
induced sputum samples from TB patients, patients with other lung
diseases and healthy controls to do the same. Collectively, the results
of these studies suggest that expression of immunosuppressive medi-
ators inhibit host defenses against TB. The immunosuppressive medi-
ators identified as being upregulated in patients with active TB include
both intracellular (eg, suppressors of cytokine signalling, and inter-
leukin receptor associated) and extracellular (interleukin [IL]-10,
transforming growth factor-beta RII, IL-1Rn, IDO and CD163) mol-
ecules (8-10).

There is also evidence that C gattii can negatively affect the host
immune system (1,11-13). The main virulence factors of C gattii is an
outer polysaccharide capsule composed primarily of glucuronoxylo-
mannan (GXM) and galactoxylomannan (GalXM). GXM has been
shown to have several effects on the host immune system including
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Figure 1) Computed tomography scan images showing necrotic mediastinal
lymphadenopathy and consolidation in the right lung

induction of suppressor T cells (which inhibit cell-mediated immun-
ity), direct inhibition of T cell responses and inhibition of leukocyte
movement into inflammatory sites (1,11). A recent study demonstrated
the ability of GXM to induce macrophage apoptosis in rats, both in vivo
and in vitro (12). This result was also documented in a study that used
peritoneal macrophages to show that both GXM and GalXM can
cause macrophage apoptosis (13).

The present case report emphasizes the importance of considering
more than one infection occurring simultaneously in patients with-
out significant comorbidities or immunodeficiency. M tuberculosis
and C gattii can suppress the host immune system. This may be the
mechanism by which this otherwise healthy woman developed these
two infections.
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