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Only a handful of cases of human Candida lambica infections have been published

up to now. We report a Candida lambica fungemia in a young intravenous drug

abuser. Using a popular chromogenic agar and a commercial phenotyping gallery,

the fungus was initially misidentified as Candida krusei. Key tests to distinguish

these closely related species are maximum growth temperature and assimilation of

certain substrates present in more elaborate phenotyping assays. Definite

confirmation is possible using molecular techniques. Susceptibility testing of the

isolate demonstrated amphotericin B (MIC 0.125 mg/ml) susceptible, flucytosine

(MIC 2 mg/ml) susceptible, itraconazole (MIC 0.064 mg/ml) susceptible, voricona-

zole (MIC 1 mg/ml) susceptible, and fluconazole (MIC �64 mg/ml) resistant.
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Introduction

Candida lambica (teleomorph: Pichia fermentans) was

initially described as Mycoderma lambica (Linder and

Genoud, 1913) and incorrectly thought to be identical

to Candida krusei (teleomorph: Issatchenkia orientalis).

It wasn’t until 1970 that M. lambica was accepted as a

distinct species within the genus Candida and reported

as Candida lambica, [1,2]. Candida lambica has been

found in Belgian lambic beer (hence its name), dairy

products, water and fruits, as well as other environ-

mental sources [3�6]. C. lambica has rarely been

implicated in human infections, with only three re-

ported cases so far [7�9].

Few reports have emphasized the difficulties in

distinguishing C. lambica from C. krusei in the routine

microbiology laboratory. However, a correct identifica-

tion is of clinical importance, given the variable

susceptibility of both species to fluconazole.

Case report

A 19-year-old male was admitted to the emergency

department with high fever, shaking chills, photopho-

bia and severe headache. He had no remarkable

medical history except for IV drug abuse and auto-

mutilation. Only after repeated questioning, the patient
admitted to the recent abuse of intravenous metham-

phetamines (‘speed’).

On physical examination, the patient appeared ill

with a temperature of 39.18C, a blood pressure of 140/

90 mmHg, and a heart rate of 108 beats per minute.

Examination of lungs, heart and abdomen was normal.

Further inspection revealed automutilation scars on

both arms and fresh puncture wounds in the left elbow
fold.

Blood analysis showed a haemoglobin level of 15.2 g/dl

(normal range: 13.3�16.7 g/dl), and an elevated white
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blood cell count of 13,300/mm3 (normal range: 3,700�
9,500/mm3) with 87.2% polymorphonuclear cells, mild

thrombocytopenia of 144,000/mm3 (normal range:

150,000�450,000/mm3), an increased C-reactive protein

(CRP) level of 9.1 mg/dl (normal range: 0.00�0.70 mg/

dl) and a slightly increased lactate dehydrogenase level

of 532 U/l (normal range: 240�480 U/l). Lumbar

puncture and urine analysis were negative. A computed

tomography of the brain showed no abnormalities.

Blood cultures yielded elongated yeast cells in one out

of eight bottles after 48 h incubation at 368C (BacT/

ALERT 3D, bioMérieux, Benelux) which were then

inoculated onto BBL CHROMagar Candida (BD

Benelux). Oral fluconazole 200 mg once daily was

started empirically. Fundoscopy did not reveal any

signs of hematogenous dissemination of the yeast into

the eye. Transesophageal echocardiography was not

performed since the patient refused further hospitaliza-

tion after a three day stay. In the meanwhile, CRP (2

mg/dl) and leucocyte count (4,810/mm3 with 46.5%

polymorphonuclears) had decreased substantially. The

patient was advised to continue fluconazole at home for

the next 14 days.

One day after the patient left the hospital, the colony

morphology and size of the yeast isolate on the

chromogenic medium resembled growth of C. krusei.

The strain formed large, rough, spreading, pink colo-

nies with broad, pale edges (Fig. 1). The physician was

informed that C. krusei is a fluconazole-resistant

fungus, but any further tracing of the patient failed.

Although some investigators rely on macroscopic

appearance on CHROMagar Candida together with

compatible microscopic features for the identification

of C. krusei [10], most microbiologists will perform a

phenotypic confirmation. We used a colorimetric sugar

assimilation test (Auxacolor 2, Bio-Rad Laboratories,

Belgium) which indicated, after 24 h incubation at

308C, positive assimilation of glucose (Auxacolor 2

profile 10000-05), confirming our presumptive identifi-

cation of C. krusei. Since the manufacturer recom-

mends an incubation time of 72 h for definite

identification, the test gallery was reincubated. After

48 h, the xylose assimilation turned positive thus

producing a nonsense profile of 10040-05. The defini-

tive Auxacolor 2 profile after 72 h again yielded a

nonsense profile of 10061-05 (melezitose and arabinose

assimilation also turned positive), giving no identifica-

tion in the interpretation table. However, it must be

noted that C. lambica is not a claimed species with the

Auxacolor system. On the other hand, the API ID 32 C

system (bioMérieux) identified the yeast as C. lambica

after 48 h incubation (API ID 32 C profile

0200210005;% ID 98.1).

To make a definitive identification of the yeast,

fungal DNA was amplified using the universal fungal

primers ITS1 and ITS4 followed by sequencing of the

amplified DNA, as described previously [11]. These

primers are directed towards the rRNA genes and the

amplified DNA contains part of the 18S rRNA gene,

the entire ITS1, 5.8S rRNA and ITS2 region and part of

the 28S rRNA region. The obtained sequence (length�
430 bp) was analyzed by using the BLAST alignment

program of the GenBank database (National Institutes

of Health, USA). Between 98% and 100% homology

was found with several Pichia fermentans sequences

present in the databank. The sequence of our strain can

be retrieved from GenBank (GenBank accession num-

ber EU488722). Further phenotypic confirmation of

the yeast was performed by the reference laboratory of

the Scientific Institute of Public Health, Brussels. This

laboratory also performed susceptibility testing, using a

reference method for broth dilution antifungal suscept-

ibility testing [12]. Our strain was susceptible to flucyto-

sine (MIC 2 mg/ml), itraconazole (MIC 0.064 mg/ml) and

Fig. 1 Candida krusei (left) and Candida

lambica (right) culture on BBL CHROMa-

gar Candida (after 48 h incubation at

35.58C). Note the similarity in colony mor-

phology, colony size and colony colour

between the two species.
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voriconazole (MIC 1 mg/ml), but the MIC to flucona-

zole was �64 mg/ml. The CLSI-recommended endpoint
for azoles is the lowest drug concentration with a

prominent decrease in turbidity. As for fluconazole, 64

mg/ml only gave 20% growth reduction (at 32 mg/ml

there was even 100% growth). Hence we conclude that

our isolate is resistant to fluconazole. Interpretive

criteria have not yet been defined for amphotericin B.

However, according to criteria accepted by the Inter-

national Fungal Surveillance Group, isolates inhibited
by 51 mg/ml of amphotericin B are considered to be

susceptible [13]. Our strain proved to be susceptible to

amphotericin B with an MIC of 0.125 mg/ml.

Discussion

Disseminated candidiasis is a rather unusual infectious

disease among immune competent IV drug users with
only a few reports dating back to the 1980s [14�18].

Such a systemic Candida infection may cause skin

lesions, osteoarticular involvement and endophthalmi-

tis [16]. Candida albicans is the most frequently

reported etiologic agent [14,16,18]. The organism has

been isolated from street heroin, heroin containers and

injection apparatus [19,20]. Interestingly, another well

described source of C. albicans is lemon juice used to
dissolve the drugs before injection [3,21,22]. Candida

lambica is also known to be a potential contaminant of

fruit juices [23,24], although this mode of transmission

may not have contributed to the fungemia in our

patient since methamphetamines are not usually dis-

solved in fruit juice.

We initially identified the yeast in the blood culture

as C. krusei because of the typical flat, mauve coloured
colonies with a whitish border on CHROMagar Can-

dida medium. Even the Auxacolor 2 test confirmed this

identification in its 24 h profile. Eventually, the API 32

C system and molecular techniques identified the yeast

correctly as C. lambica. Key tests to differentiate C.

lambica from C. krusei are assimilation of xylose

(positive for C. lambica, negative for C. krusei) and

growth at 428C (positive for C. krusei, negative for C.

lambica).

In an older study by Dooley et al., the widely used

Vitek system (bioMérieux) was reported to be unreli-

able in identifying C. lambica in that only one out of

five isolates was correctly identified in this series [25].

The same study also showed the inability of the Vitek

system to identify C. krusei strains in a reliable way.

The more recent Vitek 2 identification card seems to
produce higher specificity for C. krusei and C. lambica

[26]. Using this upgrade, Professor K. Lagrou (Katho-

lieke Universiteit Leuven, Belgium) obtained the

following result for our strain, ‘Candida krusei/C.

inconspicua/C. lambica’ (‘excellent identification’, prob-

ability 98.51%). Further testing was suggested to

correctly identify the yeast (D-xylose assimilation and

presence of mycelium or pseudomycelium).

Candida krusei is innately resistant to fluconazole,

whereas the few reported isolates of C. lambica show

variable susceptibility to azole agents (MIC range for

fluconazole: 1 to 64 mg/ml) [13,27,28], although the

small number of isolates tested (n�9) does not allow

any straightforward conclusions. The identification of

C. krusei in a significant clinical sample implicates

therapy other than fluconazole, such as caspofungin or

amphotericin B.

Because of the close relationship between C. krusei

and C. lambica, and the unfamiliarity of most micro-

biologists with the latter species, it is not impossible

that misidentification occurs from time to time. Using

the API ID 32 C system, or other elaborate identifica-

tion assays containing multiple substrates and a large

database of possible results, may avoid this pitfall in the

routine microbiology laboratory.
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22 Miró JM, Puig de la Bellacasa J, Odds FC, et al. Systemic

candidiasis in Spanish heroin addicts: a possible source of

infection. J Infect Dis 1987; 156: 857�858.

23 Tournas VH, Heeres J, Burgess L. Moulds and yeasts in fruit

salads and fruit juices. Food Microbiol 2006; 23: 684�688.

24 Arias CR, Burns JK, Friedrich LM, Goodrich RM, Parish ME.

Yeast species associated with orange juice: evaluation of different

identification methods. Appl Environ Microbiol 2002; 68: 1955�
1961.

25 Dooley DP, Beckius ML, Jeffrey BS. Misidentification of clinical

yeast isolates by using the updated Vitek yeast biochemical card.

J Clin Microbiol 1994; 32: 2889�2892.

26 Aubertine CL, Rivera M, Rohan SM, Larone DH. Comparative

study of the new colorimetric VITEK 2 yeast identification card

versus the older fluorometric card and of CHROMagar Candida

as a source medium with the new card. J Clin Microbiol 2006; 44:

227�228.

27 Espinel-Ingroff A. In vitro activity of the new triazole voricona-

zole (UK-109,496) against opportunistic filamentous and di-

morphic fungi and common and emerging yeast pathogens.

J Clin Microbiol 1998; 36: 198�202.

28 Pfaller MA, Diekema DJ, Messer SA, et al. In vitro susceptibilities

of rare Candida bloodstream isolates to ravuconazole and three

comparative antifungal agents. Diagn Microbiol Infect Dis 2004;

48: 101�105.

This paper was first published online on iFirst on 25 June 2008.

– 2008 ISHAM, Medical Mycology, 46, 853�856

856 Vervaeke et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/m

m
y/article/46/8/853/1046018 by guest on 25 M

ay 2023


