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Candida Species:
Emerging Hospital Bloodstream Pathogens
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For years, the conventional wisdom was that
Candida infections occurred rarely among hospitalized
patients, that when they occurred, they represented a
terminal event in a patient dying primarily of his or her
underlying disease, and that the infecting organism was
always unique to the dying patient. Recent studies
suggest that these assumptions were not valid.

To begin with, it is obvious that Candida blood-
stream infections are not rare. Data from the Centers
for Disease Control and a Statewide Surveillance Pro-
gram showed a dramatic increase in rates from 1980 to
1990,iJ  and currently, 10% of all nosocomial blood-
stream infections are caused by Candida species. High-
risk patients include those with leukemia, solid tumors
and leukopenia, bone marrow transplant recipients,
those with gastrointestinal diseases, burn patients, and
premature infants.s7  Whereas the overall rate of can-
didemia is 5 to 10 per 10,000 patients admitted, it is
considerably greater for these high-risk patients.

Risk factors for infection have now been examined
in controlled studies using multivariate analyses to
correct for confounding variables. What emerges is that
the important independent predictors include the num-
ber of antibiotics used prior to infection, the presence of
a central venous or tunneled vascular catheter, the
isolation of Candida at another anatomic site, and prior
hemodialysis.5~6~8,g  The odds ratios will vary among the
different studies depending on whether the controls are
matched for the underlying diseases.

Once infected, the crude (overall) mortality of
Candida bloodstream infection for most series is over
50%. In an earlier study of nosocomial bloodstream
infections, it was shown that infection with Candida
independently predicted mortality apart from the

underlying disease.lO  This was surprising because of
the prevailing notion of a nonvirulent pathogen that
caused infection only in association with moribund
patients. In fact, some authors used the term “benign
candidemia” to highlight the perceived lack of need
for extended antifungal therapy for vascular catheter-
associated Candida bloodstream infection. An histori-
cal control study by Wey et al8 confirmed the malignant
nature of Candida bloodstream infections: 57% of
cases died and 19% of diagnosis-matched controls
died, leaving a 38% attributable (direct) mortality. The
latter figure refers to the mortality of the infection
above and beyond that expected from the underlying
diseases alone.

Recently, it has been shown that bone marrow
transplant patients and patients with leukemia tend to
acquire a bloodstream infection with a unique Can-
dida strain after a mean of eight days of colonization
with the same strain.‘l It is likely that these patients
are usually in a private room with assiduous infection
control practices observed by healthcare workers.
The epidemiology of Candida bloodstream infections
for patients in busy critical care units, however, may
be different. With currently available typing systems,
it is now possible to show that small epidemics of
cross-infection with a single Candida species probably
have occurred.12J3  The inferences are derived by
recognizing infections caused by the same strain
clustered in time and space and different from control
strains at the same institutions. Moreover, serious
postoperative wound infections have been recognized
to be caused by a single strain of Candida tr@icaZis
and traced to a circulating operating room nurse.14
Because Candida species have been found to stick to
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latex gloves in experimental situations even after
disinfecting the gloves,15  and because 5% of
healthcare workers’ hands in critical care units at The
University of Iowa have been found to harbor Candida
species, the hypothesis of cross infection is strength-
ened. Prospective studies may confirm this idea.

In rough figures, one might view the outcome of
Candida bloodstream infection as follows: 35% will
survive hospitalization; 30% will die of their underlying
disease; and 35% will die as a direct consequence of
the infection (attributable mortality). To improve the
outcome, we need better drugs to treat the underlying
disease and better antifungal agents to improve the
attributable mortality. Better still, if we could prevent
colonization or interrupt it should it occur, we would
greatly reduce the morbidity, mortality, and economic
burden incurred by infection in high-risk patients.
Future studies might include controlled clinical trials
of prophylactic agents to prevent colonization of
empiric agents for early treatment of suspected infec-
tions and of therapeutic agents to treat recognized
Candida bloodstream infections. Additionally, epi-
demiological studies of the effectiveness of various
components of infection control, antibacterial drug
use, and optimal vascular catheter guidelines for
insertion and management are urgently needed.

As we approach the year 2000, there is a great
opportunity for young investigators to tackle an increas-
ingly important problem in hospitals. The prevention
and control of life-threatening Candida infections will
require a pioneering spirit, energy, tenacity, and
above all, an open mind that questions the conven-
tional wisdom of the day.
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