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Microbiological Factors and Mortality of Septicemia

Gina Pugliese, RN, MS
Martin S. Favero, PhD

Each year, approximately 250,000
of the 35 million patients admitted to
hospitals in the United States develop
nosocomial bloodstream infections.
The age-adjusted death rate due to
septicemia (nosocomial and commu-
nity-acquired combined) has shown a
progressive linear increase over the
past 4 decades from 0.3 deaths per
100,000 population in 1950 to 7.9 per
100,000 population in 1993. Studies
have shown that mortality rates asso-
ciated with nosocomial bloodstream
infections are higher than those
associated with community-acquired
infections. The crude mortality asso-
ciated with bloodstream infections is
approximately 35%, ranging from 12%
to 80%. The attributable mortality
(mortality directly due to infection
after controlling for underlying dis-
ease) averages 25% but varies with the
organism causing the infection.

Investigators from the University
of Towa Hospitals and Clinics con-
ducted a 6-year study to identify those
microbiological factors that are asso-
ciated independently with mortality
due to nosocomial bloodstream infec-
tions. All patients admitted to the hos-
pital who developed a nosocomial
bloodstream infection between July 1,
1986, and June 30, 1991, were includ-

ed in the study. Patients were identi-
fied by prospective, case-based sur-
veillance and positive blood cultures.
Mortality rates were examined for
secular trends. Prognostic factors
were determined with the use of uni-
variate and multivariate analyses, and
both derivation and validation sets
were used.

A total of 1,745 patients devel-
oped nosocomial bloodstream infec-
tion. The 28-day crude mortality was
22%, and crude in-hospital mortality
was 35%. Factors independently (all
P<.05) associated with increased 28-
day mortality rates were older age,
longer length of hospital stay before
bloodstream infection, and a diagnosis
of cancer or disease of the digestive
system. After adjustment for major
confounders, Candida species were
the only organisms independently
influencing the outcome of nosocomial
bloodstream infection (odds ratio
[OR] for mortality, 1.84; 95% confi-
dence interval [Clgsl, 1.22-2.76;
P=.0035). The two additional microbio-
logical factors independently associat-
ed with increases in mortality were
pneumonia as a source of secondary
infection (OR, 2.74; Clgs, 1.87-4.00;
P<.0014) and polymicrobial infection
(OR, 1.68; CI 5, 1.22-2.32; P=.0014).

The authors point out that, given
the high mortality attributable to can-
didemia, single positive cultures
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should not be regarded as represent-
ing benign, transient colonization.
The difficulty of predicting which
patients will develop disseminated
candidiasis and the low sensitivity of
blood cultures in such conditions,
coupled with the availability of sys-
temic antifungals with lower toxicity
than amphotericin B, have led to the
consensus that all cases of can-
didemia should be treated. Because
the yield of blood cultures depends on
the volume of blood cultures and
because the sensitivity of low-volume
blood cultures for yeast is particularly
low, it is recommended that high-
volume (at least 10 mL) blood cul-
tures be done for patients at high risk
for candidemia.

The authors concluded that
microbiological factors independently
can affect the outcome of nosocomial
bloodstream infection.

This is the largest published
study to measure the direct impact of
microbiological factors on the out-
come of nosocomial bloodstream
infections, after controlling for major
confounders.
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