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Introduction

In recent years the epidemiology of candidemia
has been extensively studied in the United States, Eu-
rope and some South America countries and increas-
ing evidence suggests that Candida is a growing and
underestimated cause of bloodstream infection (BSI).1

Infact candidemia episodes raised fivefolds in the
past ten years with a current incidence of ≥1/1000 hos-
pital admissions/year and Candida spp. is currently
between the fourth and the sixth most common noso-
comial bloodstream isolate in American and European
studies.2,3

Candidemia has also been associated with high
rates of crude (as high as 81%) and attributable (from
25 to 71%) mortality and with increased healthcare
expenses, due to prolongation of hospitalization and
drugs cost.4-10

Moreover, in terms of Candida species, a shift to-
wards non-albicans species was recently reported, es-
pecially in some hospital settings,11-13 with increasing
resistance to azoles also being underlined.5,14

Nevertheless, the majority of studies were per-
formed in tertiary care hospitals where most of the
Candida BSI are detected in intensive care units and
solid organ transplant or hematological wards, with
only few recent papers focusing also on internal med-
icine wards (IMW).1,15-17

The complete lack of data on candidemias in IMW
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of community hospitals, prompted us to perform the
present retrospective study on epidemiology, species
distribution, antifungal susceptibility and outcome of
Candida spp. BSI among primary care hospitals of
Udine province.

Materials and Methods

The study was carried out retrospectively in the
IMW of all five community hospitals (Latisana, Pal-
manova, San Daniele del Friuli, Tolmezzo and
Gemona) of area vasta udinese, located in North-east
Italy and covering Udine province with a catchment
area of around 300,000 inhabitants.

During the study period (January 2010 - December
2012) a total of 33,257 admissions, evenly distributed
among years (around 11,000/year) and hospitals (be-
tween 1900 and 2700/hospital/year) were observed in
the five IMW.

All patients who developed at least one positive
blood culture for Candida spp. in the study period
were included. Only the first episode of candidemia
was recorded.

Patients were identified through the microbiological
laboratory database of 3 laboratories (one serving Lati-
sana and Palmanova hospitals, one serving San Daniele
hospital and the last serving Tolmezzo and Gemona
hospitals); the specific fungal pathogen and antifungal
susceptibility tests were then analyzed and clinical data
were collected consulting patients hospital charts.

Outcome was recorded until death or hospital dis-
charge.

Candida species were isolated from blood using the
BAC-TEC 860 system (Becton Dickinson, Inc., Sparks,
MD, USA) in 3 hospitals and the BacT/ALERT system
(bioMerieux, Inc., St. Louis, MO, USA) in the other two.

The species were identified using API ID 32C sys-
tem (bioMerieux), MicroScan WalkAway system
(Siemens Healthcare Diagnostics, Erlangen Germany)
or Vitek 2 system (bioMerieux) and antifungal suscep-
tibility was performed using Sensitre YeastOne Y-8
panel (Trek Diagnostic Systems, Cleveland, OH,
USA) or Vitek2 fungal susceptibility card AST-YS01
(bioMerieux).

The interpretative breakpoints were based on val-
ues recommended by the Clinical and Laboratory
Standards Institute (CLSI) and, from March 2012, by
the European Committee on Antimicrobial Suscepti-
bility Testing (EUCAST).

Results

A total of 48 patients with at least one episode of
candidemia were identified during the study period in
the IMW of the five hospitals: 19 cases in 2010, 17 in

2011 and 12 in 2012, with only one Medicine
(Tolmezzo) showing a progressive increase in the num-
ber of cases (2, 4 and 8 cases in the three years) and no
cases found in Gemona. Corresponding overall inci-
dence was 1.44 cases/1000 admissions (1.70 in 2010;
1.55 in 2011 and 1.08 in 2012). In the same period, other
12 patients with candidemia were detected in different
wards of the same hospitals (6 in Emergency wards and
6 in Surgery departments), for a total of 60 cases.

Of 48 identified patients, 29 (60.4%) were male
and 19 (39.6%) female; mean age was 71.1±16.7 years
and median was 76.0 (22-97) years, with 36 patients
(75.0%) older than 65 years and 26 (54.2%) older than
75, and with Tolmezzo patients being younger (mean
58.3±33.2, median 66.0, range 22-87) than in other
hospitals.

Thirty-six patients (75.0%) were admitted to IMW
coming from home, while 10 (20.8%) were transferred
from other hospital wards and only 2 (4.2%) were
coming from long-care facilities.

Large majority of patients (43-89.6%) were febrile
at the time of positive blood culture.

Crude mortality, during hospital stay, was 41.7%
(20/48).

Table 1 shows main risk factors associated with
candidemia: prior/current antibiotic (in our population
a mean of 12.5±days before positive blood culture)
and corticosteroid therapy, older age, male sex, some
comorbidities and any kind of invasive devices (par-
enteral nutrition, central venous catheter, urinary
catheter, dialysis, etc.) were found to be frequently as-
sociated with candidemia.

The distribution of isolated Candida species is
shown in Table 2. Overall, Candida albicans caused
60.4% of cases and was the most frequent strain in all
hospitals, followed by Candida parapsilosis and trop-
icalis, with only few cases of Candida glabrata and
krusei found. Notably, C. parapsilosis accounted for
42.9% of cases of Tolmezzo Medicine.

Table 3 shows the results of the susceptibility tests
performed. The rate of resistance to amphotericin B
and caspofungin was 0 for all strains; for C. albicans
it was 10.5% to fluconazole and 15.8% to voricona-
zole; for C. glabrata it was 66.7% to fluconazole and
33.3% to voriconazole; the only Candida krusei was
resistant to fluconazole, while all strains of C. parap-
silosis and C. tropicalis were sensitive to all antifungal
agent tested. Overall resistance to azoles was 14.3%
to fluconazole and 11.4% to voriconazole.

Resistant strains were equally distributed among
hospitals (1 in Palmanova, 2 each in the other 3
hospitals).

Distribution of Candida spp. in wards other than
Medicine was, overall, as follows: N=5 C. albicans,
N=4 C. parapsilosis, N=2 C. glabrata and N=1 Can-
dida catenulata.
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In 8 cases (16.7%) a bacterial co-infection was
also found (4 cases of coagulase-negative Staphylo-
cocci, 1 Streptococcus mitis, 1 Propinibacterium
acnes, 1 Escherichia coli and 1 Pseudomonas aerug-
inosa + Enterococcus faecium).

Discussion and Conclusions

Although IMW represent a significant reservoir of
patients with candidemia, with a prevalence ranging
from 24 to 57%, only few investigators have specifi-
cally addressed the epidemiological aspects of can-
didemia among internal medicine patients,1,15-17 and,
above all, no studies have been performed in commu-
nity hospitals.

Our study shows that the cumulative incidence of
candidemia among five community hospitals of north-
east Italy over a 3-year observation period (1.44
cases/1000 admissions), was overlapping that of five
tertiary care hospitals recently described in Italy and
Spain,1 with the major difference being the fact that
among our community hospitals the great majority of
cases (80.0%) were detected in IMW. The lack of in-
tensive care units and solid organ transplant or hema-
tological wards in this hospital setting may explain
this difference.

Observation of demographic characteristics of our
patients and of risk factors associated with can-
didemia, showed that older age (54.2% of patients
older than 75 years, as expected in IMW), prior/cur-
rent antibiotic and corticosteroid therapy, the presence
of some comorbidities (in particular solid tumors, di-
abetes mellitus, previous surgery) and any kind of in-
dwelling devices (parenteral nutrition, central venous
catheter, urinary catheter, dialysis, etc.), were fre-
quently associated with candidemia. The risk factors
herein described are overlapping those already de-
scribed in the Internal Medicine setting,1,16 with the
major difference being again, in our population, the
lack of association with hematologic malignancies,
solid organ transplant, HIV and other diseases typi-
cally referred to tertiary care hospitals.

On the other hand, the association of candidemia
with cardiovascular diseases, described also among
tertiary care hospitals,1 is in our opinion attributable
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Table 1. Risk factors associated with candidemia.

Risk factor Number of %
patients

Antibiotic therapy 44 91.7

Parenteral nutrition 39 81.2

Age ≥65 years 36 75.0

Male gender 29 60.4

Central venous catheter* 27 56.2

Age ≥75 years 26 54.2

Urinary catheter 20 41.7

Solid tumor 17 35.4

Corticosteroid therapy 16 33.3

Surgery <6 months 10 20.8

Provenience from other hospital wards 10 20.8

Diabetes mellitus 9 18.7

Abdominal surgery <6 months 8 16.7

Cardiovascular disease 7 14.6

Emergency ward <1 months 6 12.5

Drainage° 5 10.4

Dialysis 4 8.3

Antifungal prophilaxis# 4 8.3

Chemotherapy 4 8.3

Mechanic ventilation 4 8.3

Hematologic malignancies 3 6.2

Tracheostomy 3 6.2

Radiotherapy 2 4.2

Bone marrow transplant 1 2.1

Neutropenia <1000/μL 1 2.1

*Including central venous catheter, infusaport and peripherally inserted central
catheter; °percutaneous endoscopic gastrostomy, jejunostomy, uretheral stents; #3 flu-
conazole and 1 nystatine.

Table 2. Distribution of Candida species.

Candida spp. Latisana Palmanova S. Daniele Tolmezzo Total no. (%)

C. albicans 6 6 10 7 29 (60.4)

C. parapsilosis 2 2 6* 10 (20.8)

C. tropicalis 2 1 1 1 5 (10.4)

C. glabrata 1 - 2 - 3 (6.2)

C. krusei - 1 - - 1 (2.1)

Total 11 10 13 14 48

*42.9% of Tomezzo candidemias.
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to a casual association with the most frequent diseases
affecting the population admitted to IMW.

As far as the previously reported shift in the patho-
genesis of candidemia towards a non-albicans etiol-
ogy,18-21 we confirmed more recent data on the
prevalence of Candida species:1,16 C. albicans still ac-
counts for the majority of cases; C. parapsilosis is the
second most common strain (maybe due to increasing
use of parenteral nutrition and vascular catheters, as
previously suggested);18 C. tropicalis has established
as the third more frequent species, as previously re-
ported in IMW and among elderly people;16,22 fre-
quency of C. glabrata and C. krusei confirmed to be
low. The particularly high incidence of C. parapsilosis
in Tolmezzo hospital (42.9% of cases of this hospital),
underlines the need for knowledge of local epidemi-
ology, since this data might be useful when planning
the best therapeutic strategy.

Our population of fluconazole-resistant or dose-de-
pendent sensitivity (DDS) isolates was higher (14.3%)
than that reported in Italy-Spain (5.1%), Europe (6.3%)
and North-America (6.6%),1,23,24 as it was the proportion
of voriconazole-resistant or DDS isolates (11.4%) when

compared to the rate reported in Italy-Spain (<3%). No
resistance was found to amphotericin B and caspofun-
gin; the low number of tests performed (in particular
against caspofungin) does not allow to draw any con-
clusions, but this last molecule has already proved to
be of particular efficacy both in the Italy-Spain report,1
and in a previous Italian study.25

Moreover it must be underlined that a great vari-
ability of antifungal agents tested over years and lab-
oratories was observed, with no tests at all performed
in 2010 in one laboratory and few in another, and dif-
ferences in the methods used. In Table 3 only the an-
tifungal agents suggested by the 2012 European
Society of Clinical Microbiology and Infectious Dis-
eases (ESCMID) guidelines for the therapy of can-
didemia are reported; nevertheless 29 isolates were
tested also against flucytosine, 21 against itraconazole,
10 against ketoconazole and 9 against posaconazole.

In regards to the high mortality rate observed
(41.7%), this data confirms those recently reported: in
fact it was similar to that found in the Barcelona area
(44%),26 and in five hospitals of Italy and Spain
(where the mortality - 45.9% - in IMW was second
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Table 3. Antifungal susceptibility-test results.

Candida spp. Antifungal agent No. isolates tested No. (%) of resistant or
DDS isolates

C. albicans (29) Amphotericin B 19 0
Fluconazole 19 2 (10.5)
Voriconazole 19 3 (15.8)
Caspofungin 11 0

C. parapsilosis (10) Amphotericin B 8 0
Fluconazole 8 0
Voriconazole 8 0
Caspofungin 1 0

C. tropicalis (5) Amphotericin B 4 0
Fluconazole 4 0
Voriconazole 4 0
Caspofungin 1 0

C. glabrata (3) Amphotericin B 3 0
Fluconazole 3 2 (66.7)
Voriconazole 3 1 (33.3)
Caspofungin 2 0

C. krusei (1) Amphotericin B 1 0
Fluconazole 1 1 (100.0)
Voriconazole 1 0
Caspofungin - -

All Candida spp. (48) Amphotericin B 35 0
Fluconazole 35 5 (14.3)
Voriconazole 35 4 (11.4)
Caspofungin 15 0

DDS, dose-dependent sensitivity.
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only to hemato-oncology and Intensive Care Unit
wards),1 and only slightly inferior to that detected in
an Italian tertiary care hospital (50.4%).16 Age of in-
ternal medicine patients and the presence of multiple
comorbidities may explain this poor outcome.

Our study has a number of limitations that should
be taken in mind when interpreting the results, with
the limited number of cases recorded being the most
important. This data does not allow to generalize our
observations to all community hospitals and may not
be representative of all Italian regions. Nevertheless it
shows that in community hospitals the great majority
of BSI from Candida are recorded in IMW; that can-
dida species distribution is similar to that of tertiary
care hospitals, but local epidemiology can be different
and must be known; that patient characteristics are
also similar, with older age, comorbidities, concomi-
tant therapies and presence of indwelling devices play-
ing the major role as risk factors; and also that among
smaller hospitals crude mortality maintains its high in-
cidence. The confirmed resistance to azoles in part of
the cases, opens the field to careful considerations on
which would be the best therapeutic approach.
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