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Dear Editor,

Systemic fungal infections are a significant cause of mor-
bidity and mortality in hospitalized patients. Incidences
of candidemia have been increasing significantly in recent
years [1]. Critically ill medical and surgical patients
often undergo surgery, receive total parenteral nutrition,
require central venous catheters and/or are administered
broad spectrum antibiotics—all factors which predispose
them to develop blood stream infections caused by Can-
dida spp. [1-5]. Yarrowia lipolytica, also known as Can-
dida lipolytica, is a ubiquitous and opportunistic yeast
[3, 4]. However, to the best of our knowledge, the devel-
opment of Y. lipolytica fungemia in severe polytrauma
patients has not been reported to date. Between 6 Octo-
ber 2012 and 15 June 2014, we collected 32 Y. lipolytica
isolates from blood samples obtained from 32 trauma
patients admitted to the intensive care unit (ICU) of a
single institution (Habib Bourguiba University Hospital).
In all cases, blood cultures were drawn from peripheral
punctures.

Here we describe the clinical and epidemiological data
and impact outcomes related to this atypical fungemia. In
total, 55 episodes of Y. lipolytica-septicemia were diag-
nosed during the study period. The patient cohort com-
prised 32 patients admitted for post-traumatic injury.
The median age of the patients was 39 (range 18-82)
years [see Electronic Supplementary Material (ESM)
Fig. 1]. The mean Simplified Acute Physiology Score II
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score on admission was at 38 + 11 (median 37.7). The
mean Sequential Organ Failure Assessment (SOFA)
score on ICU admission was at 7.47 + 3 (median 7). All
patients had a polytrauma. Epidemiological and clini-
cal characteristics of these 32 polytrauma patients with
fungemia caused by Y. lipolytica are given in Table 1. The
mean duration of onset of candidemia in the ICU was
20 + 13 (median 18 days) days. The Pittet index calcu-
lated on the day of fungemia diagnosis was <50% in 71%
of cases. Moreover, the Candida score calculated the
day of fungemia diagnosis was >3 in 38% of cases (ESM
Fig. 2). In terms of the overall antifungal susceptibility
profiles of the commonest species, 96.9% of isolates were
sensitive to amphotericin B, and 68.8% were sensitive to
fluconazole.

The mean delay in initiating antifungual treatment was
at 4.9 £ 4 (median 4 days) days. The mean antifungual
treatment duration was at 13.4 £ 5 (median 14) days.
The mean delay of bloodstream sterilization was 5.29 & 4
(median 4) days. The evolution of all population groups
was marked by the deaths of 12 patients (37.5%). Exami-
nation of the hands of healthcare providers, intravenous
injection samples, infusion pumps and central venous
catheters suggested that the cause of this fungemia was
vasucular catheter-associated candidemia. This suspicion
was supported by the isolation of Y. lipolytica in the cen-
tral venous catheter culture of seven patients diagnosed
with this fungemia. Moreover, Y. lipolytica was also iso-
lated from the hands of one healthcare provider and in
the infusion pump of one patient. All of these findings
suggest that the outbreak was due to cross-transmission.
Analysis of the isolated strains confirmed that it was the
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Table 1 Epidemiological and clinical characteristics of 32
polytrauma-patient with fungemia caused by Yarrowia
lipolytica

Mean age (years) 41 +£18(18-82)

Gender (female) 2 (6.3%)

Head trauma 25 (78%)

Chest trauma 20 (62.5%)
Abdominal/pelvis trauma 10 (31%)

Fracture of long bones trauma 9 (28%)

Mean Injury Severity Score 26.2 +£85(13-43)
Mean Glasgow Coma Scale score 7 +4(3-15)
Mean SAPS I 38+ 11(21-61)
Mean SOFA score 74+£301-14)

Cancer
Immunocompromised status
Pulmonary disease

Cardiac disease (3.1%)

Diabetes mellitus

o O = O O o

Renal failure

Central venous catheterization 31 (96.9%)

Hemodialysis 3(9.4%)
Prior surgery 0 (0%)
ARDS 15 (46%)
Shock 19 (59%)
Disseminated intravascular coagulopathy 1(3.1%)
Mechanical ventilation 31 (96.9%)
Parenteral nutrition 28 (87.5%)
Antibiotics 27 (84%)
Steroids 11 (34.4%)

Values in table are presented as the mean =+ standard deviation with the
range in parenthesis, or as a number with the percentage in parenthesis, as
appropriate

SAPS Il Simplified Acute Physiology score II, SOFA score Sequential Organ Failure
Assessment score, ARDS acute respiratory distress syndrome

same strain in all cases, and molecular biology tests con-
firmed its genotype to be Y. lipolytica BC507. In vitro
analysis of the virulence factors of this isolated species of
Y. lipolytica showed that this fungus had developed the
selective ability to adhere to—and form a biofilm on—
catheter medical devices. In comparison with Candida
albicans and C. glabrata, the biofilms of Y. lipolytica tend
to be more compact, with a structured hyphal layer. Also,
in one study on Y. lipolytica BC507, after 48 h the fungal
biofilm biomass had increased by fivefold in comparison
with an earlier stage [3]. In that same study, the in vitro
estimation of capacities of Y. lipolytica BC507 to produce
hydrolytic enzymes showed a good capacity to produce
a number of hydrolytic enzymes, such as phospholipase

and hemolytic enzymes. Such enzymes are always con-
sidered to act as a protective barrier against antifungal
treatment and an excellent mechanism to trick the host’s
defense system [3].

Our comparison of survivors and deceased patients
showed that the factors associated with poor outcome
were age, SOFA score on the day of candidemia diag-
nosis, high SAPSS II score on ICU admission, renal
failure and the mean delay in initiating antifungual
treatment (See ESM Tables 2, 3). Multivariate analysis
showed that the only factor associated with poor out-
come was the delay in initiating antifungual treatment
for >3 days (p = 0.02; odds ratio 5.9; 95% confidence
interval 1.8-18.9).

This study is the first to describe an atypical candi-
demia caused by Y. lipolytica strains in severe polytrauma
patients requiring ICU admission. Our ICU reported a
particularly high infection rate due to Y. lipolytica dur-
ing the period from October 2012 to June 2014. This was
notable because this species of Candida had, up to that
time, never been reported at Habib Bourguiba University
Hospital or in our ICU.

Our study suggests that Y. lipolytica fungemia can
occur in polytrauma patients. It was associated with a
poor outcome in our patient population. The cause of
this fungemia is vascular catheter-associated candidemia,
likely due to cross-transmission. As a consequence,
we strongly recommend vigilance in the use of medical
implants, particularly in ICUs.
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