
26 Infection 28 · 2000 · No. 1 © URBAN & VOGEL

Clinical and Epidemiological Studies

Epidemiology of Candidemia –
A Nationwide Survey in Israel
G. Rennert, H.S. Rennert, S. Pitlik, R. Finkelstein, R. Kitzes-Cohen

Summary
Bloodstream infections with Candida are often lethal and
have been reported to be increasing in frequency. The
current retrospective study describes the magnitude and
epidemiological characteristics of candidemia in all
western-type hospital facilities in Israel in 1994. Compre-
hensiveness of the data from the reporting hospitals was
checked by cross-study of the data from the infectious
diseases records and from the hospitalization records.
Vital status of all reported cases was evaluated 1 year
after the diagnosis. Data on 298 newly diagnosed cases
of candidemia were received from 14 of the 18 general
hospitals in Israel. The proportion of candidemia in the
Israeli hospitals ranged from 0.1 to 0.01% of all
admissions, with a mean of 0.05%. The incidence of
candidemia differed significantly between the wards
from 4–5/10,000 in general surgery and internal
medicine wards to about 60/10,000 and 80/10,000 in
intensive care and preterm units, respectively. Of all
detected cases 53.6% were Candida albicans. Another
nine specific species of Candida (mainly Candida
parapsilosis, Candida tropicalis and Candida glabrata)
were detected, with major differences between the
various hospitals. The species of Candida differed
significantly by sex and age. Of the cases of candidemia
21.5% died within 30 days of the isolation of the
pathogen. The one-year mortality rate was 31.9%.
Species-specific 30-day mortality rate was highest for 
C. glabrata. Throughout the analysis, C. glabrata
emerged as a unique cause of candidemia, producing
higher mortality, appearing at a younger age and
predominating among females.
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Introduction
Bloodstream infections with Candida have been reported
in various medical settings to be increasing in frequency

among hospitalized patients [1–8].A recent report from the
US revealed that Candida was the fourth leading cause of
nosocomial bloodstream infection, accounting for 8% of all
infections [9].

This is not surprising if one takes into account the dra-
matic increase in hospitalizations of immunocompromized
and elderly patients and the rise in treatments leading to
immunosuppression, which is considered to be the major
risk factor for candidemia [10–14].

The epidemiology of candidemia has changed over the
past decade, with a strong shift from Candida albicans to
the various Candida species.

These infections frequently have high mortality rates
and are associated with significant financial expense for
treatment and hospitalization days [15, 16]. It is thus im-
portant to better understand the new situation, study the
local characteristics of these infections, and make the pro-
fessional teams aware of them to achieve a better medical
outcome.

The current retrospective study was carried out to eval-
uate the magnitude and epidemiological characteristics of
candidemia in the western-type hospital facilities in Israel.

Patients and Methods
All 18 hospital-based infectious disease units in Israel were asked
to report to the study center all cases of blood-culture proven Can-
dida infections during 1994.

The units were requested to provide demographic, adminis-
trative and laboratory information. Types of treatment and back-
ground diseases were available only for a minority of the cases.
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The demographic information included age and sex. The ad-
ministrative data included the ward(s) of hospitalization, and the
dates of admission and discharge. Laboratory data included the
species of Candida isolated, and the number and dates of isolations.

Comprehensiveness of the data from the reporting hospitals
was achieved by extracting the data from the infectious diseases
records and the microbiology laboratories. In some hospitals
records were also checked against computerized hospitalization
records but no additional cases were detected. Discharge letters
were sought in a sample of 53 cases.

Vital status of all reported cases was evaluated 1 year after
the diagnosis of candidemia for each patient, and the date of death,
if relevant, was recorded.This was done using the National Israeli
Population Register.

Results
Adequate data on 298 newly diagnosed cases of candidemia
were received from 14 of the 18 general hospitals in Israel,
among them all but one of the major medical centers in Is-
rael. In this latter medical center, 39 cases were diagnosed
and reported, but were not included in the detailed analy-
sis due to lack of specific information.

Incidence Rate
The overall incidence of candidemia in our series was
4.33/10,000 hospitalizations. This incidence differed signifi-

cantly between the various hospitalizing wards from
4–5/10,000 in general surgery and internal medicine wards to
about 60/10,000 and 80/10,000 in intensive care and preterm
units, respectively (Figure 1). Because of the higher number
of hospitalizations in the general surgery and internal med-
icine wards,however,most of the cases of candidemia (51%)
are diagnosed in these low-incidence wards (Figure 2).

In 27 (60%) of the 45 adult sample cases for which clin-
ical data were made available, septicemia was diagnosed af-
ter surgery (11 cases in the gastrointestinal tract, seven cases
after cardiac surgery), another seven (16%) cases were on
dialysis treatment, and another six (13%) were admitted to
the hospital with pyrexia as a presenting symptom.

The proportion of candidemia in the Israeli hospitals
ranged from 0.1 to 0.01% of all admissions, with a mean of
0.05%.

The majority of the detected cases was men (62%), and
over the age of 50 (51.1%).

Species of Candida
The most common Candida type detected in our series of
patients was C. albicans, comprising 53.6% of all cases.
Another nine specific species of Candida (mainly Candida
parapsilosis, Candida tropicalis and Candida glabrata) and

Figure 1 
Candidemia incidence by type of ward, Israel 1994. Figure 2 

Distribution of candidemia cases by hospital ward, Israel 1994.

Figure 3
Distribution of candidemia cases by species of pathogen, Israel 1994.

Figure 4
Candida species by age, Israel 1994.



G. Rennert et al.: Epidemiology of Candidemia

28 Infection 28 · 2000 · No. 1 © URBAN & VOGEL

a large group of other undefined Candida species were
detected (Figure 3). There were major differences in the
internal distribution of the species of Candida isolated in
the various hospitals. C. albicans, for example, ranged from
100% of the cases in one hospital to less than 30% in
another.

The species of Candida differed significantly by sex,
and were much lower in women for each of the Candida
species except for C. glabrata. There was also a major dif-
ference in species of Candida by age (Figure 4).

Mortality Rate
64 of the 298 reported cases of candidemia (21.5%) died
within 30 days of the isolation of the pathogen. The 1-year
mortality rate was 31.9% of which 90% died within 90 days
from the candidemia identification. The 30-day mortality
was much higher for patients above 60 years of age than for
any other age-group. The 30-day mortality among preterm
babies was relatively low (Figure 5).

The overall 30-day mortality rate among adult patients
was 42%. Species-specific 30-day mortality rate was high-
est for C. glabrata, and lowest for C. parapsilosis and other
Candida species (Figure 6).

Throughout the analysis, C. glabrata emerged as a
unique cause of candidemia, producing higher mortality, ap-
pearing at a younger age and predominating among fe-
males (Figure 7).

Discussion
This study describes the incidence of candidemia during
hospitalization in Israel. From the data presented in this
study, candidemia emerges as an infrequent but highly
lethal infection.

Data provided in this analysis came from reports of all
participating hospitals.These include different types of hos-
pitals, some of which have major oncology and transplan-
tation facilities and all of which have intensive care units
and preterm newborn wards. Of the four hospitals not in-

cluded in this analysis, three are small local hospitals and
one is a large tertiary hospital from which only the total
number of cases, by species of Candida, was transferred. It
does not seem plausible that this lack of data has signifi-
cantly changed the results and conclusions. The overall in-
cidence rates found in this study are in line with those de-
scribed by the CDC and others [17, 7]. The mortality rates
in this study, though high, are somewhat lower than those
described by some authors [4, 11, 17] but not by others such
as Karlowsky et al. (23% in a tertiary hospital) [18].
Mortality in ICU was reported to be higher (58%), but only
about 20% was attributed to the Candida infection itself
[7]. It is, however, hard to compare mortality figures be-
tween institutes as they depend heavily on the case-mix of
patients. The main possible explanation for the difference
is in the case-mix involved in the study. Way’s analysis [11],
for example, includes only 8% preterm babies (who are at
a lesser risk of death) versus about 25% preterm babies in
our series.

The distribution of species of Candida in this study was
somewhat different from that described by Fraser et al. [3]
in a tertiary hospital, with more C. parapsilosis and less C.

Figure 5
30-day mortality* for patients with candidemia, by age, Israel 1994.

Figure 6
30-day mortality* from Candida species by age group, Israel 1994.

Figure 7
C. glabrata vs other candidemias, Israel 1994.



albicans, C. tropicalis and C. glabrata in our data. C. albicans
was reported to be responsible for 52–53% of the can-
didemias in the current national registries in the US
(SCOPE Program, SENTRY Program) [9, 19], similar to
the Israeli figure and significantly different from the US
figures some 15 years ago [2]. In a Canadian report for
1992–1994 C. albicans was still responsible for almost 70%
of the candidemias [16]. C. parapsilosis, found to be the sec-
ond leading Candida species in children and infants in our
series, was found to be the leading such pathogen in a re-
port from a children’s hospital in the US [20]. Fraser’s data
do not include any Candida species, which comprise more
than 13% of our series.This possibly more prudent labora-
tory effort, in addition to the different medical setup might
explain the differences. Another possibility is that due to
the change in the patients’ profile and treatments in recent
years, new species or a new distribution of the pathogens
are emerging.

The high mortality rate from C. glabrata has been for-
merly described by Fraser et al. [3] and Komshian et al. [4],
but our analysis has yielded a higher mortality rate than
that previously described, along with other as yet unre-
ported characteristics of this pathogen.This is of major im-
portance given the reports from the US, in which C.
glabrata was found to be the most common non-C. albicans
species [19].

This is the first report of its kind from Israel. As med-
ical delivery patterns in Israel are considered “western”, the
results of this study can be generally applied to all medical
setups of a mixture of secondary and tertiary facilities typ-
ical for a country or a state.

With the evolving increase in the number of medically
or therapeutically immunosuppressed patients, medical
teams can expect an increase in the diagnosis of these for-
merly rare pathogens. Since blood-borne candidemias are
highly lethal, these medical teams need to become aware
and knowledgeable about these diseases and closely follow
up any change in the epidemiological patterns of the
disease.
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