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a b s t r a c t

We report on the isolation of Candida nivariensis from a renal transplant patient with persistent
candiduria. Biochemical profiling misidentified isolates as Candida glabrata (3/5) and Candida inconspicua
(2/5). All isolates produced white colonies on CHROMagar™ Candida medium. Internal transcribed spacer
(ITS) ribosomal gene sequence analysis and MALDI-TOF-MS analysis (Bruker Biotyper™ 2.0) identified all
isolates as C. nivariensis, demonstrating the utility of MALDI-TOF as a rapid, accurate approach for the
identification of cryptic Candida species.
& 2013 The Authors. Published by Elsevier B.V. on behalf of International Society for Human and Animal

Mycology. All rights reserved.

1. Introduction

Invasive Candida infections are opportunistic, primarily affect-
ing immunocompromised hosts [1,2]. Whilst Candida albicans
remains the leading aetiological agent, infections with ‘non-
albicans’ species represent a significant burden [1–3]. Candiduria
is often thought to mainly represent contamination or colonisa-
tion. However, in immunocompromised patients, especially renal
transplant patients, it is important to rule out invasive disease,
such as pyelonephritis. From limited data Candida glabrata has
been associated with candiduria in the renal setting [4–6]. This is
important clinically as C. glabrata is associated with decreased
susceptibility to fluconazole [7]. Furthermore in cases of autopsy
proven invasive candidiasis where blood cultures have remained
negative other samples, such as urine, have been positive, thus
providing evidence of the organism causing the invasive infection
[8]. It is therefore necessary to fully identify all yeasts from urine
in renal transplant patients to guide targeted antifungal therapy
when required [9,10].

The emergence of cryptic Candida spp has created a new
challenge for the routine diagnostic laboratory. Cryptic species

may be misidentified as commercially available assays have not yet
incorporated de novo species within assay databases. Candida
nivariensis, first described in 2005, is a rare emerging pathogen
closely related to C. glabrata [11] sharing an almost identical
biochemical phenotype, leading to misidentification using com-
mercially available assays. Importantly, recent reports have
described C. nivariensis isolates with increased resistance to azole
antifungal agents when compared with C. glabrata [12]. In this
paper we report the isolation of C. nivariensis, from a renal
transplant patient suffering from persistent candiduria in which
routine biochemical identification methods misidentified all Can-
dida isolates. For the purpose of this report the initial biochemical
identifications are given first and the retrospective C. nivariensis
identifications are indicated in brackets for isolates that were re-
investigated.

2. Case report

The case involves a 27 year old renal patient with a history of
chronic renal failure, secondary to vesicoureteric reflux. Following
her 3rd renal transplant in 2007, complications included renal
artery stenosis, acute cellular and vascular rejection, obstruction
with a lower ureteric stricture, poor bladder function and a large
pelvic lymphocele. Six months post-transplant she underwent the
insertion of a JJ stent, which was subsequently removed after urine
cultures became positive with yeasts in February 2008. A left
native nephrectomy was performed in August 2008, leaving the
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right native kidney and left transplanted kidney in situ. Ten
episodes of candiduria were recorded by the microbiology labora-
tory over a 19 month period, Table 1. For the purpose of this report
day 0 is defined as the first known isolation of C. nivariensis.

Despite yeasts being observed by direct microscopy in some
instances almost all cultures were reported either as ‘yeasts’ or ‘no
significant growth’ with two exceptions. On day 0 the first yeast
isolate to be fully investigated was identified as Candida incon-
spicua (C. nivariensis isolate URCn1) susceptible to fluconazole
in vitro with an MIC equal to 8 mg/L (Table 1). On day 214 a
second isolate was fully identified as C. inconspicua (C. nivariensis
isolate URCn2) susceptible to fluconazole in vitro with an MIC
equal to 8 mg/L (Table 1). Following this fluconazole antifungal
therapy was initiated on day 228 at a daily dose of 200 mg
(Table 1). On day 274 after 6 weeks of fluconazole therapy a
further episode of Candiduria was recorded. The isolate was
identified as C. inconspicua (C. nivariensis, isolate URCn3) and
was resistant to fluconazole in vitro with an MIC4256 mg/L. On
day 309 fluconazole therapy was discontinued after a total of
12 weeks.

Following outpatient fluconazole therapy our patient was re-
admitted on day 321 to the renal unit presenting with haematuria,
dysuria and lower abdominal pain. On examination she was
apyrexial with generalised tenderness over her lower abdomen.
Urine analysis indicated the presence of blood, leucocytes and
protein. On admission she was considered stable with a creatinine
of 103 and eGFR of 58. Her immunosuppressive agents were
tacrolimus 3 mg bd, mycophenolate mofetil 750 mg bd, and
prednisolone. Cephradine 5 mg nocte was being administered as
prophylaxis against bacterial urinary tract infections. During her
admission, as her most recent C. inconspicua isolate (C. nivariensis,
isolate URCn3) was fluconazole resistant, she was treated empiri-
cally with liposomal amphotericin B but suffered related adverse
effects so antifungal therapy was discontinued. Her symptoms
partially responded to treatment with co-amoxiclav although
cultures remained negative for bacteria. Problems with ongoing
urinary symptoms continued including cloudy urine, dysuria and
abdominal pain. Four further episodes of candiduria were docu-
mented between December 2009 and February 2010. On day 393
and 407 two further isolates were fully investigated and both

identified as C. glabrata (C. nivariensis isolates URCn4 and URCn5).
The respective isolates measured susceptible to fluconazole in-
vitro with an MIC of 4 (Table 1).

To investigate the source of infection, urodynamic studies were
performed and showed reflux of urine back up a large dilated
ureter on the right. She was admitted for an elective nephrectomy
of the native right kidney with 1 week of IV caspofungin and
6 weeks of oral fluconazole as cover as her isolates were found to
be susceptible at this point. Although caspofungin is not excreted
well into the urine this was to cover possible renal parenchymal
infection. Histopathology showed patchy interstitial inflammation
but fungal stains were negative. Of note the patient's blood
cultures remained negative throughout. Since this operation her
candiduria has resolved.

The correct identification of C. nivariensis was first indicated in
a reference laboratory report for isolate URCn3 in November 2009,
as this isolate was sent for confirmation of fluconazole resistance.
The reference laboratory had investigated the original biochemical
identification as isolate URCn3 colonies appeared white on chro-
mogenic agar, which is characteristic of several Candida species
within the C. glabrata clade [13]. This report initiated further
investigation at the RFH NHS UKCMN laboratory with retrospec-
tive analysis of the five isolates URCn1, URCn2, URCn3, URCn4 and
URCn5. All isolates formed white colonies on chromogenic media
(CHROMagar Candida, Becton Dickenson). Using genomic sequen-
cing and MALDI-TOF analysis the isolates were further identified
as C. nivariensis. DNA amplification of the ribosomal ITS1-5.8S-ITS2
rRNA fragment was performed using primers ITS1 (5' TCC GTA GGT
GAA CCT GCG G 3') and ITS4 (5' TCC TCC GCT TAT TGA TAT GC 3')
[14] Nucleotide sequencing of the amplicons regionwas conducted
using Big Dye Terminator Cycle Sequencing kit, Version 3.1
(Applied Biosystems, CA, USA) and sequence analysis was per-
formed on an ABI 3130 Genetic Analyser (Applied Biosystems).
Consensus sequences were generated from 2 forward and 2 reverse
strands using BioNumerics software version 6.5 (Applied Maths,
Ghent, Belgium). The sequences obtained were compared with
those in the GenBank DNA database. For MALDI-TOF analysis
conventional formic acid protein extraction was performed on all
isolates. Mass spectra acquisition and analysis was performed on a
Bruker Microflex platform using MALDI Biotyper™ 2.0 software. All

Table 1
Specimens from which yeasts were isolated during hospital admission including direct microscopy results for urine specimens and phenotypic identification reported for
Candida isolates.

Date of sample Specimen Direct microscopy Microbiology report MALDI-TOF/ITS Isolate Flu MIC

WBC Yeasts (cfu/mL)

15/02/08 MSU 10–40 – 104–105 Yeasts
12/09/08 MSU 40–200 – 4105 Yeasts
19/09/08 MSU 4200 – 4105 Yeasts

Day 0 01/12/08 MSU 4200 – 4105 C. inconspicua C. nivariensis URCn1 8
28/01/09 MSU 4200 Yeasts – NSG
11/02/09 MSU 10–40 Yeasts – NSG
13/02/09 MSU 40–200 Yeasts – NSG
01/06/09 MSU 4200 Yeasts – NSG

Day 214 03/07/09 MSU 4200 Yeasts 4105 C. inconspicua C. nivariensis URCn2 8
Day 228 17/07/09 Fluconazole antifungal therapy initiated
Day 274 01/09/09 MSU Nil – 103 C. inconspicua C. nivariensis URCn3 4256
Day 309 06/10/09 Fluconazole antifungal therapy discontinued
Day 393 29/12/09 MSU 40–200 Yeasts 4105 C. glabrata C. nivariensis URCn4 4
Day 407 12/01/10 MSU 4200 Yeasts 104–105 C. glabrata C. nivariensis URCn5 4

16/02/10 MSU 40–200 – 4105 C. inconspicua –

26/02/10 MSU 40–200 – 103 C. glabrata –

08/04/10 MSU 10–40 – – NSG
11/01/11 MSU 4200 – – NSG

MSU¼mid stream urine, NSG¼no significant growth, LVS¼ lower vaginal swab, cfu¼colony forming units, Mod¼moderate, Occ¼occasional, Flu¼fluconazole.

R.L. Gorton et al. / Medical Mycology Case Reports 2 (2013) 156–158 157



isolates were identified as C. nivariensis in less than 15 min with
confidence log scores ranging between 2.193 and 2.226 indicating
secure genus probable species identification.

3. Discussion

This case highlights the difficulty of interpreting the clinical
significance of yeasts isolated from urine, especially in high risk
patients such as renal transplant recipients. A recent retrospective
study including 996 renal patients, indicated a cumulative candi-
duria incidence of 3.4% over 2 years [15]. However, not all of these
episodes required treatment and no adverse events were noted in
those patients who were not treated. Another nested case control
study, which looked at 1738 renal transplant patients over an
8 year period found that candiduria was associated with a worse
outcome [4]. Unfortunately, treatment did not improve survival
rates. This supports the view that candiduria is a marker of those
patients who are more severely unwell rather than directly
affecting mortality. Risk factors for candiduria were similar to
those in the non-transplant population and included female sex,
ITU admission, antibiotics in the previous month, presence of an
indwelling catheter, diabetes and neurogenic bladder. Despite the
fact that candiduria may represent contamination, in immuno-
compromised patients, especially renal transplant patients it is
important to rule out invasive disease. Although unproven the
likely source of candiduria in our patient was the right native
kidney, supported by the fact that post nephrectomy the candi-
duria resolved.

Current guidelines from the British Society of Medial Mycology
strongly recommend that all Candida isolates from urine in the
transplant setting are fully identified [8]. Biochemical profiling is
currently the primary method for yeast identification in most
diagnostic laboratories. Cryptic de novo species such as C. nivar-
iensis are not incorporated into databases for commercially avail-
able assays and are mis-identified. The confusing scenario of
mixed candiduria in this case further complicated the clinical
relevance of candiduria. Repeat cultures of a single species would
have more strongly indicated an ongoing source of infection and
would possibly have brought forward the date of the patients
native nephrectomy. Until recently genomic analysis by PCR and
sequencing was the only method of yeast identification for species
such as C. nivariensis, and such methods are time consuming and
expensive. In recent years MALDI-TOF has been introduced into
diagnostic laboratories as a bench top technology for the identi-
fication of microorganisms. To our knowledge this is the first
report detailing the use of MALDI-TOF to identify C. nivariensis. In a
similar report Arendrup et al. [7] utilised MALDI-TOF to correctly
identify Candida palmioleophila, a species commonly misidentified
biochemically as Candida famata or Candida guillermondii [16]. As
MALDI-TOF analysis is rapid, under 15 min, and inexpensive at
approximately 0.30 pence per test, it has provided the routine
diagnostic laboratory with a new means of identifying cryptic
Candida spp.

Several non-albicans species have reduced susceptibility to
azole antifungal agents. Recent data describes C. nivariensis iso-
lates with varying susceptibility to the azoles. Of particular
concern, the largest review found that C. nivariensis isolates
exhibited significant in vitro resistance to itraconazole, voricona-
zole, and fluconazole when compared with representative
C. glabrata isolates [12]. After repeatedly isolating Candida spp
from urine, in the presence of symptoms, our patient was treated
with fluconazole initially as this drug reaches excellent concentra-
tions in the urine. During the fluconazole therapy window C.
nivariensis strain URCn3 was isolated and demonstrated a high
level of in-vitro resistance to Fluconazole. Without strain typing

data, it is impossible to confirm induced resistance but this does
seem the most likely explanation. However, upon discontinuation
of fluconazole therapy subsequent C. nivariensis isolates were
found to be susceptible to fluconazole.

4. Conclusion

Although C. nivariensis is rare, correct identification is clinically
important as this newly described species may be capable of
rapidly acquiring in-vitro resistance to azoles upon in-vivo expo-
sure, as suggested in our case report. The limitations of the current
routine diagnostic methods for speciation of novel pathogenic
Candida sppwas demonstrated in this case and has highlighted the
requirement for alternative diagnostic approaches such as riboso-
mal rRNA sequencing and MALDI-TOF mass spectroscopy. In our
laboratory we have implemented a new algorithm identifying
white colonies on CHROMagar as isolates that require further
investigation for correct identification when clinically relevant; we
have enhanced surveillance of urine from renal transplant patients
for the presence of Candida spp and have introduced MALDI-TOF
for the routine identification of yeasts.
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