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We report a case of spondylodiscitis and spinal abscess following haematogenous dissemination of the
emerging yeast Candida dubliniensis in a human immunodeficiency virus-1 (HIV-1) and hepatitis C virus
(HCV)-coinfected patient. Although C. dubliniensis is considered less virulent compared to its closest
known relative Candida albicans, reports of severe fungal infections are increasing. This case indicates
that the pathogenicity of C. dubliniensis may be higher than previously believed. Therefore fungal in-
fections caused by this dimorph fungus should be kept in mind in immunocompromised patients with
spondylodiscitis and spinal abscess.
& 2015 Published by Elsevier B.V. on behalf of International Society for Human and Animal Mycology
1. Introduction

Originally recognized as a cause for oral candidiasis among
HIV-infected patients reports of severe fungal infections caused by
Candida dubliniensis are emerging in recent years [1,2].

C. dubliniensis shares many phenotypic characteristics with the
predominant fungal pathogen Candida albicans like the ability of
germ tube- and chlamydospore-production. Both species are able
to switch between yeast- and filamentous form and are able to
form biofilms on biotic and abiotic surfaces [3]. Comparison of
genome sequencing show a high similarity with 480% identity
[4]. Severe systemic infections by C. dubliniensis, however, have
only been seen in immunocompromised patients, which indicates
lower pathogenic potential of this Candida species.

Candida spondylodiscitis, often associated with significant
morbidity, is rarely reported and predominantly caused by
C. albicans [5]. So far only one case of spondylodiscitis caused by
C. dubliniensis in an intravenous drug addict with chronic hepatitis
C virus (HCV) infection has been recently reported in the medical
literature [6].
2. Case

A 47-year old male was admitted with exacerbation of low-
lf of International Society for Hum
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back pain radiating to the groin and the right leg to the Bernhard-
Nocht-Clinic of the University Medical Center Hamburg-Eppen-
dorf, Germany (day 0). Low-back pain and radicular symptoms
started approximately one month prior to presentation with ex-
acerbation by movement. The patient noticed no fever or chills
and had no traumatic spine injury. Physical examination showed
paraesthesias and a weakness of the right lower leg with a de-
creased patellar- and achilles tendon reflex.

He was diagnosed as HIV-1-positive 19 years ago and is cur-
rently on antiretroviral therapy with lamivudine 300 mg once
daily, atazanvir 400 mg once daily and raltegravir 400 mg twice
daily. At the time of presentation his CD4 T-cell count was 237/ml
(normal range: 500–1350/ml) and viral load was undetectable
(HIV-1 Taq-PCR: o20 copies/ml). Furthermore he was diagnosed
as HCV-positive genotype 1a 13 years ago. At time of admission he
presented with a HCV-related liver cirrhosis (CHILD PUGH A) with-
out any treatment up to now and a viral load of 800 000 IU/ml. The
patient had a history of intravenous drug abuse (IVDA) with cocain
and benzodiazepines and is now following methadone substitu-
tion programme (methadone 120 mg once daily), any illicit drug
abuse is excluded.

Results of laboratory testing showed a decreased thrombocyte
count with 89�103 cells/μl (150–400�103 cells/μl) and a C-re-
active protein level of 118 mg/l (reference valueo5 mg/l). Basic
serum and urine chemical profiles were unremarkable as well as
chest radiography.

Initial magnetic resonance imaging (MRI) of the lumbar spine
showed spondylodiscitis of vertebral bodies and intervertebral
an and Animal Mycology
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Fig. 1. (A, B) T2 weighted MRI scans of the lumbar spine showing spondylodiscitis of vertebral bodies and intervertebral discs from L4 to S1 with complete destruction of L5
and contiguous epidural abscess markedly narrowing the spinal canal.
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discs from L4 to S1 with complete destruction of L5 and con-
tiguous epidural abscess markedly narrowing the spinal canal
(Fig. 1). Due to the obstructive nature with progressive neurolo-
gical impairment the abscess had to be drained twice in the first
two weeks of hospitalization (day 3 and day 10).

Culture of the abscess fluid on sabouraud dextrose agar showed
white, cream-coloured colonies corresponding to Candida spp.
after 24 h of incubation at 37 °C on the two occasions. The isolate
was identified as C. dubliniensis by MALDI-TOF mass spectrometry
(day 5). Identification was confirmed by sequencing of the ITS2
region of the ribosomal DNA with primers ITS3 and ITS4 [7] and
sequence comparison to the yeast reference database at the Cen-
traalbureau voor Schimmelcultures (CBS) Fungal Biodiversity
Centre (Utrecht, Netherlands) according to Clinical Laboratory
Standards Institute guideline MM18-A, (http://www.cbs.knaw.nl).
The ITS2 region showed 100% sequence identity to C. dubliniensis
type strain CBS7987 (GenBank accession number AB049123.1).

Furthermore three pairs of blood cultures drawn at the begin-
ning of hospitalization (day 0) were incubated at 37 °C (BACTECs

9240, Becton Dickinson, Heidelberg, Germany) and showed mi-
crobial growth after 26 h of incubation. Blood from positive blood
culture bottles was Gram-stained and subcultured on specific
agars. Further identification by MALDI-TOF mass spectrometry
revealed also C. dubliniensis (day 4).
C. dubliniensis strains were tested against amphotericin B, flu-
conazole, voriconazole and caspofungin using E-test strips ac-
cording to the manufacturer's instructions (AB Biotest, Solna,
Sweden) and EUCAST guidelines [8]. The results of the suscept-
ibility tests were: MICs of 0.064 μg/ml to amphotericin B,
0.008 μg/ml to voriconazole, 0.25 μg/ml to fluconazole and
0.125 μg/ml to caspofungin.

Candida spp. was not detectable by urine culture and fundo-
scopy of the eyes showed no pathological abnormalities. Trans-
oesophageal echocardiography showed no fungal vegetation.

Antifungal treatment was initiated with fluconazole 400 mg
once daily (day 4). Sultamicillin 3 g three times daily was added to
cover potential co-pathogens even though bacterial pathogens
were never detected in abscess or blood cultures. Sultamicillin was
discontinued after 2 weeks of antiinfective treatment (day 24).
Antifungal treatment was continued. As an adjunct treatment the
patient had to observe strict bed rest for one month. Mobilization
was achieved with a surgical corset of the affected spinal region.
Under this regimen the patient stabilized clinically, no further
neurological deterioration was observed. Repeat MRI after one
month of treatment showed marked reduction of the abscess
without any spinal stenosis and marked reduction of the in-
flammation in the spinal bodies (day 34).

The patient was discharged after two months. Antifungal
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treatment was continued for one further month with oral fluco-
nazole 200 mg once daily.
3. Discussion

Herein, we report a severe case of spondylodiscitis and spinal
abscess in a HIV-1 and HCV-coinfected patient following hema-
togenous dissemination of the emerging fungus C. dubliniensis.

Fungal infections caused by this dimorph fungus have been
reported with increasing frequency in the medical literature. These
reports include mainly endophtalmitis [9], oral candidiasis [10]
and candidemia [2]. Reports of other clinical manifestations such
as spondylodiscitis and osteomyelitis, however, are extremely rare.
Both manifestations have been reported once previously [6,11].

Recently Oksi and colleagues described the first case of spon-
dylodiscitis caused by C. dubliniensis in an immunocompetent in-
travenous drug addict (IVDA) with chronic HCV infection [6]. It
remains unclear, however, if the patient had a HCV-related liver
cirrhosis. This would contribute to an increased susceptibility to
fungal infections as cirrhosis is considered an im-
munocompromised state [12]. Mortality correlated to infections is
4-times higher in patients with liver cirrhosis [13]. We suggest
that liver cirrhosis played a pivotal role in our patient to develop
spondylodiscitis and spinal abscess following hematogenous
dissemination.

Furthermore, it remains unclear, if the patient reported by Oksi
and colleagues, with a history of IVDA, was tested on HIV since an
unrecognized and therefore, untreated HIV infection may com-
promise the immune status of the patient additionally. In our
patient CD4 T-cell count was 237/ml (normal range: 500–1350/ml)
at time of presentation with an undetectable viral load indicating
sustaining adherence to antiretroviral therapy. Oksi and colleagues
successfully treated their patient with liposomal amphotericin B
for four weeks, followed by 32 weeks of fluconazole. Optimal
antifungal treatment for C. dublinienis spondylodiscitis and spinal
abscess remains unclear, however, suggested antifungal drugs for
C. dubliniensis are comparable to C. albicans and are susceptible to
antifungal drugs commonly used. In our patient antifungal sus-
ceptibility testing for amphotericin B, voriconazole, fluconazole
and caspofungin showed no increased MICs. High-level resistance
to azoles, however, are reported ranging from 2.5% [2] to 41% [14].
Antifungal treatment in our patient included fluconazole for 12
weeks following restitutio ad integrum.

Fungal spondylodiscitis predominantly caused by C. albicans
typically involves the intervertebral disc space with narrowing of
the disc cartilage, followed by destruction and lysis of the vertebral
endplates and underlying vertebral bones [15]. So far, Well-
inghausen and colleagues reported the only case of multifocal
osteomyelitis following disseminated C. dubliniensis infection in a
patient after haematopoietic stem cell transplantation (PBSCT)
[11]. In line with our case, this patient reported was severely im-
munocompromised and showed a delayed T-cell reconstitution
mediated by a lack of sufficient numbers of CD4 T-cells (o400/μl)
until 6 month after the PBSCT.

This indicates that C. dubliniensis is less virulent compared to its
closest known relative C. albicans, although it expresses hyphal-
specific virulence factors like aspartyl proteinases Sap4 and Sap5
and the invasin ALS3, but it seems that C. dubliniensis is more
susceptible to environmental stressors and hyphal formation is
less efficiently compared to C. albicans [16,17]. Furthermore, C.
dubliniensis triggers stronger early neutrophil responses such as
neutrophil migration, phagocytosis, and the release of anti-
microbial cytokines. Neutrophils internalize C. dubliniensis cells
more efficiently than cells of C. albicans. The innate immunity re-
presented by neutrophils and macrophages is believed to serve as
the first line of defense by phagocytosis and direct killing of
Candida. Furthermore, the antifungal immunity-related IL-17A,
which is considered an important component in host defense
against Candida infections, produced by peripheral blood mono-
nuclear cells is significantly lower when challenged with C. du-
bliniensis in vitro [18]. Recently, Krause and colleagues even
showed that candidemic patients had significantly higher IL-17A
levels compared to non-candidemic patients [19].

To conclude we report the second case of spondylodiscitis and
spinal abscess following hematogenous dissemination of C. du-
bliniensis in an immunocompromised patient. Therefore this case
indicates that the pathogenicity of C. dubliniensis may be higher
than previously believed. Differentiation by standard laboratory
methods may be difficult and may often leads to misidentification
[20]. Considering that it is likely that C. dubliniensis infections are
misdiagnosed or not recognized, the burden of infection caused by
C. dubliniensis may still be underestimated.
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