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Summary

BACKGROUND: Cryptococcosis is a frequent complica-
tion in immunosuppressed patients, causing mainly cen-
tral nervous system and lung infection, and leading to in-
creased mortality risk.

CASE PRESENTATION: We present the first documented
case in Switzerland of Cryptococcus gattii pneumonia in
a kidney-pancreas transplant patient, with a concomitant
Pneumocystis jirovecii infection mimicking an immune re-
constitution syndrome. Diagnosis of cryptococcal pneu-
monia was based on a positive serum cryptococcal anti-
gen and confirmed by Grocott’s methenamine silver and
periodic acid-Schiff stains on bronchoalveolar lavage fliud.
C. gattii was identified with mass spectrometry and an-
tifungal susceptibility testing by microdilution was per-
formed. After an initial successful treatment with liposomal
amphotericin-B, flucytosine and tapering of immunosup-
pression, the patient clinically deteriorated, developing bi-
lateral diffuse ground-glass opacities with consolidations
on chest computed tomography. A diagnosis of probable
P. jirovecii pneumonia versus an immune reconstitution
syndrome was considered. Because of a high titre of
Pneumocystis on polymerase chain-reaction testing of
bronchoalveloar lavage fluid and high serum b-D-glucan,
a diagnosis of probable P. jirovecii pneumonia was made.

CONCLUSION: This case illustrates the potential compli-
cations of a cryptococcal infection in immunosuppressed
hosts, despite timely diagnosis and appropriate antifungal
therapy.
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Background

Cryptococcosis is the third most common invasive fungal
infection in solid organ transplant recipients, usually pre-

senting late post-transplant [1, 2]. In a retrospective cohort
of 158 solid organ transplant patients in the United States,
Cryptococcus-associated infections were observed at a me-
dian of 464 days after the transplant, presenting mainly
with central nervous system (CNS) infection (45%) fol-
lowed by pulmonary involvement (25%) and, less fre-
quently, with septicaemia, skin and soft tissue or surgical
site infection [3]. In the last decade Cryptococcus gattii
has emerged as a significant pathogen affecting normal and
immunocompromised hosts [4]. We report the first docu-
mented case of a C. gattii infection in Switzerland in a kid-
ney-pancreas transplant recipient. In addition to its unique
epidemiology, this case further illustrates the challenges
associated with the diagnosis of cryptococcal community-
acquired pneumonia, and the management of this infection
in the context of other opportunistic coinfections and/or
immune reconstitution syndrome.

Case presentation

A 54-year-old male kidney-pancreas transplant recipient
(9 years previously) with chronic kidney failure (G4A2)
presented with a 2-week history of fever and productive
cough. The patient was on maintenance immunosuppres-
sion including prednisone 5 mg/day, tacrolimus 3 mg/day
and mycophenolate mofetil 2000 mg/day. He had never
travelled outside of Switzerland and Portugal. Before ad-
mission, he had spent 4 weeks in rural Portugal working on
the reconstruction of a farmhouse, with exposures to chick-
ens, goats, dogs, pigeons and pigs. During the last week, he
started experiencing high fever and a dry cough. Because
of symptom progression, he presented to the emergency
department, where a chest X-ray showed a right lower lobe
infiltrate. He was admitted with a diagnosis of community-
acquired pneumonia and treatment with oral levofloxacin
was initiated. His CD4 lymphocyte count was 139 cells/
mm3. Admission blood and sputum cultures, polymerase
chain-reaction (PCR) testing for Mycoplasma and Chlamy-
dia, urine antigen for Legionella and pneumococcus were
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negative. Owing to persistence of his symptoms, chest
computed tomography (CT) was performed on post-admis-
sion day 3, revealing a left upper lobe pleura-based nodu-
lar lesion and bilateral consolidations (fig. 1). Because of
a lack of treatment response and suspicious CT findings, a
serum cryptococcal antigen test was requested, and came
back positive at a titre of 1:1280 (CrAg® LFA, Immy Diag-
nostics, Norman, Oklahoma, USA) on post-admission day
3. A bronchoscopy was performed on post-admission day
4. A bronchoalveolar lavage (BAL) gram-stain demon-
strated large cellular round forms (fig. 2). Grocott and
periodic acid-Schiff stains were positive for yeasts, and
mucicarmine staining identified a cryptococcal infection
(fig. 3). The BAL fluid culture turned positive for Crypto-
coccus sp. 2 days post-incubation, subsequently identified
as Cryptococcus gattii by matrix assisted laser desorption
ionisations time of flight mass spectrometry (MALDI TOF
MS) (Bruker Daltonik GmbH, Bremen, Germany) with a
confidence score of 2.17. The softwares used for MAL-
DI TOF analysis were Flex Control 3.4 and MALDI Bio-
typer Compass 4.1.80 (Bruker Daltonik GmbH, Bremen,
Germany). Susceptibility testing performed through mi-
crodilution (YeastOne®, Sensititre, TREK Diagnostic Sys-
tem Inc., Cleveland, Ohio, USA) showed the following
minimal inhibitory concentrations: flucytosine 0.5 mg/l,
posaconazole 0.06 mg/l, voriconazole 0.03 mg/l, itracona-
zole 0.015 mg/l, fluconazole 2 mg/l and amphotericin B
0.12 mg/l. BAL PCR was positive for Pneumocystis
jirovecii (cycle threshold 30), with a negative Pneumocys-
tis modified toluidine blue stain. Serum galactomannan en-
zyme immunoassay was negative whereas β-d-glucan on
post-admission day 4 was positive at a titre of >500 pg/ml.

A brain CT scan and lumbar puncture were negative for
CNS involvement. A diagnosis of a community-acquired
multilobar pneumonia due to C. gattii was established, im-
munosuppression was tapered and antifungal therapy with
intravenous liposomal amphotericin B 3 mg/kg once daily
and oral flucytosine 25mg/kg twice daily was initiated on
post-admission day 4. Concomitantly, treatment with oral
atovaquone 1500 mg once daily was started for a diagno-
sis of probable Pneumocystis jirovecii pneumonia, based
on the positive P. jirovecii PCR and β-d-glucan results.

Three days after treatment initiation and after an initial
satisfactory clinical response, the patient developed high
fever and acute onset respiratory distress, and was eventu-
ally intubated on post-admission day 7. A chest CT (post-
admission day 7) revealed bilateral diffuse ground-glass
opacities and consolidations (fig. 4). Despite the early pre-
sentation, an immune reconstitution syndrome was sus-
pected and empirical treatment with intravenous methyl-
prednisolone 1 mg/kg/day was started. On the basis of the
radiographic presentation, it was not feasible to make a de-
finitive diagnosis of P. jirovecii pneumonia versus immune
reconstitution syndrome. However, based on the timing,a
positive Pneumocystis PCR titre and high β-d-glucan, a di-
agnosis of probable P. jirovecii pneumonia was retained.
Because of deteriorating renal function, atovaquone was
switched to intravenous clindamycin 600 mg thrice daily
and oral primaquine 30 mg once daily on post-admission
day 9. The patient had a good clinical response and was
eventually extubated on post-admission day 10. Owing to
bone marrow suppression, flucytosine treatment was dis-
continued and replaced by oral fluconazole 200 mg once

Figure 1: Chest computed tomography on day 3 of admission showing a right lower lobe consolidation with air bronchogram.
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daily (renal dose) on post-admission day 9, which was co-
administered with liposomal amphotericin B for a total of
30 days. Maintenance treatment was initiated on post-ad-
mission day 31 with oral fluconazole 200 mg once daily
for a total of 1 year. Treatment for P. jirovecii pneumonia
was continued for 21 days, followed by secondary prophy-
laxis with oral trimethoprim-sulfamethoxazole three times
weekly on post-admission day 30. Glucocorticoids were
tapered down during the next 4 weeks to 10 mg of pred-
nisone orally once daily. The patient tolerated the treatment
well, followed an inpatient pulmonary rehabilitation pro-
gramme and was discharged on post-admission day +38.
At his last follow-up 3 months from treatment initiation,
the patient was alive with complete resolution of his symp-
toms. A check CT showed almost complete resolution of
his lesions, with a persistent ground-glass opacity in the
lower right lobe and posterobasal subpleural reticulations
(fig. 5).

Discussion

This is the first case of C. gattii infection in Switzerland. In
contrast to its initial sequestered distribution in Australia
and British Columbia, C. gattii now has a global distribu-
tion, mainly associated with eucalyptus trees, but also with
animals. A recent study by Cogliati et al. first investigated
the distribution of Cryptococcus spp. in the Mediterranean
basin, confirming that both C. neoformans and C. gattii
are present, with carob and olive trees representing impor-
tant niches for these yeasts [5]. More precisely, C. gattii is
emerging in Europe and has been identified in Spain, Italy
and Greece [6]. Furthermore, the presence in Europe of an

autochthonous strain (AFLP4) belonging to the VGI mole-
cular type and responsible of human infection has been re-
ported [6]. Our patient had never travelled outside Switzer-
land or Portugal. Considering that his symptoms started
while in Portugal, we postulate that this is an imported,
rather than autochthonous, case in Switzerland.

This case report illustrates the importance of C. gattii as
a significant pathogen in immunocompromised hosts pre-
senting with a community-acquired pneumonia. Consid-
ering the protean presentation of this clinical entity, late
onset after transplantation, and non-specific clinical and
radiological presentation, a diagnosis of cryptococcal com-
munity-acquired pneumonia in solid organ transplant re-
cipients may be delayed, leading to potential lethal out-
comes. Radiology findings may vary from single or
multiple pulmonary nodules, segmental or lobar consoli-
dation to a reticulonodular pattern [7]. Although diagnosis
can be easily made with a serum cryptococcal antigen test,
its sensitivity – if requested at all – may be suboptimal
in solid organ transplant recipients, particularly lung trans-
plant recipients [8]. In this case, the initial diagnosis was
based on a positive serum cryptococcal antigen test, re-
quested on post-admission day 3 because of high clinical
suspicion. Surrogate noninvasive diagnostic tests, such as
measurement of serum cryptococcal antigen, are of major
importance for the diagnosis of pulmonary infections due
to a number of bacterial and fungal pathogens. However,
noninvasive surrogate tests do not allow recovery of the
pathogen and thus additional analyses. For instance, BAL
allowed us to further confirm the diagnosis, identify the
pathogen as C. gattii and perform additional susceptibility

Figure 2: Direct gram stain of broncho-alveolar lavage fluid (magnification 63×) showing large cellular round forms (white arrows).
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analyses. Sanger sequencing of the PCR-amplified inter-
genic spacer region IGS1 of the rRNA operon [9], a mul-
tilocus sequence typing marker with high allelic diversity
[10], revealed 100% identity to allele 7. This allele has
been associated with two different sequence types (STs)
in the C. gattii multilocus sequence typing database, each
represented by a single strain: CBS8742 (ST212, isolated
in India) and IHEM11800 (ST218 isolated in Congo). Both
of these strains have been recovered from human cere-
brospinal fluid.

Furthermore, the detection of P. jirovecii was feasible fol-
lowing a bronchoscopy. P. jirovecii pneumonia is a well-
known complication in solid organ transplant recipients,
with an overall incidence rate of 0.01/1000 person-days
in our region, according to the Swiss Transplant Cohort
[11]. The diagnosisof P. jirovecii pneumonia remains chal-
lenging, although several identification methods are avail-
able. Molecular testing has improved the detection of P.
jirovecii DNA; however, differentiation between infection
and colonisation remains laborious [12]. In a study by
Fauchier et al, a Pneumocystis PCR cycle threshold lower
than 31 may exclude Pneumocystis colonisation in im-
munocompromised patients not infected with human im-
munodeficiency virus (HIV) with a specificity of 80%
[13]. More data are required to define the level of PCR
positivity that differentiates between Pneumocystis coloni-
sation and infection. In this case, based on a cycle thresh-
old value of 30, suggestive radiology findings and a high
β-d-glucan titre, a probable diagnosis of P. jirovecii pneu-
monia was established.

The presence of a high level of β-d-glucan in the patient’s
serum merits special discussion. The high-level β-d-glucan
was attributed to a probable P. jirovecii pneumonia, as
Cryptococcus spp. are commonly considered, along with
the Mucorales, fungal pathogens associated with negative
β-d-glucan [14]. Notably, β-d-glucan has been detected in
the serum of patients with cryptococcal meningitis, but
with a lower sensitivity and sensibility than in the cere-
brospinal fluid [15]. Although it remains possible that se-
vere cryptococcal infections may lead to higher blood con-
centrations of β-d-glucan, more data are required from
carefully designed studies to definitively answer this ques-
tion. Notably, there were no other potential confounders,
such as cellulose filters, etc., that could have contributed to
a false positive β-d-glucan in this case.

Immune reconstitution syndrome has been described in
solid organ transplant recipients treated for cryptococcal
infection, due to the initiation of an effective antifungal
therapy in conjunction with rapid tapering of immuno-
suppression [16]. In a cohort of 89 transplant recipients
with cryptococcosis, immune reconstitution syndrome de-
veloped in 13 patients at a median of 45 days (15–76 days)
after initiation of antifungal therapy and was more like-
ly to develop in patients with CNS disease or disseminat-
ed infection [17]. Immune reconstitution occurs during the
first 2–5 weeks of antiretroviral treatment initiation in HIV
patients treated for cryptococcal meningitis [18]. In fact,
early initiation of antiretroviral treatment has been asso-
ciated with higher early and long-term mortality in such
patients [19]. It is likely that our patient might have also

Figure 3: Mucicarmine stain of broncho-alveolar lavage fluid (magnification 63×) confirmed a cryptococcal infection, by highlighting the yeast’s
characteristic large polysaccharide.
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Figure 4: Chest computed tomography on day 7 showing diffuse bilateral infiltrates and ground-glass opacities.

Figure 5: Chest computed tomography 3 months later showed global improvement, with a persistent ground glass opacity in the lower right
lobe and posterobasal subpleural reticulations.
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developed an immune reconstitution syndrome after anti-
fungal treatment initiation and immunosuppression taper-
ing, which responded to treatment with high-dose corti-
costeroids administered for the treatment of P. jirovecii
pneumonia. However, the early timing and an alternative
diagnosis of probable P. jirovecii pneumonia make it less
likely.

Conclusion

In conclusion, this case illustrates that the differential di-
agnosis of community-acquired pneumonia in solid organ
transplant recipients should include less frequent
pathogens based on the epidemiology and possible expo-
sures, with Cryptococcus gattii emerging as an important
pathogen in Switzerland and Europe. The management of
this infection could be challenging and the eventuality of
coinfection or immune reconstitution syndrome need to be
considered.

Written informed consent for publication was obtained
from the patient.
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