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Sepsis is a major cause of morbidity and premature death.
In the USA, severe sepsis has been shown to cause over
200,000 deaths per year [1]. Early administration of active
antimicrobial therapy is a predictor of favorable outcome
in severe sepsis arising from bacteremia and pneumonia
[2, 3]. However, targeting the etiological agents of sepsis
is a clinical challenge as the range of pathogens and their
resistance to antibiotics vary over time and place [4].
While broad spectrum empirical antimicrobial therapy
allows to initially treat a majority of likely pathogens,
every effort should be made to rapidly identify the
causative pathogens and narrow the spectrum of therapy
to minimize the development of antibiotic resistance.
Currently, microbiological testing in sepsis still relies on
blood cultures, microscopic examination and culture of
specimens from the suspected focus of infection [5]. By
nature, microbiological culture is a slow process. Typi-
cally, culture-based procedures detect bacterial pathogens
within 12–48 h, but fastidious pathogens such as yeasts
can take longer. By conventional methods, microbial
identification and drug susceptibility profiles require a
further testing time of 6–24 h after isolation. Faster
identification of microbial pathogens is achievable by
using mass-spectrometry [6]. False-negative results do

occur with blood cultures because of low microbial
inoculum or growth inhibition by residual antibiotics in
the sample. Therefore, faster and more sensitive diag-
nostic tests are needed to better target antibiotic therapy
of bacterial and fungal infections and improve the man-
agement of patients with sepsis.

Multiplex analysis of nucleic acid sequences of
microbial pathogens allows rapid detection and identifi-
cation of pathogenic agents in clinical samples such as
blood [5] or sputum [7]. Target genes include those of
16S or 23S ribosomal RNA, or the intervening spacer
region, which allow reliable discrimination between
bacterial species [5]. Two technologies have been devel-
oped: (1) real-time PCR, in which amplified segments of
DNA are being monitored quantitatively by fluorescent
dyes or labeled hybridization probes and (2) DNA micro-
arrays, in which labeled ribosomal RNA or genomic DNA
is detected by hybridization with specific DNA probes
spotted on a solid phase [7, 8]. The first such assay to
undergo clinical studies in adult critical care is the Sep-
tiFastTM test. This commercial real-time PCR assay
detects 25 bacterial and fungal species or genera that
account for [90% of bloodstream pathogens [7]. Obser-
vational studies comparing its accuracy to blood culture
have indicated a sensitivity ranging between 60 and 95%
and specificity between 74 and 83% in hemato-oncology,
emergency and critical care settings [9–12]. PCR took a
reported median time of 7–18 h from sampling to result.
In these studies, many febrile episodes were associated
with pathogen DNAemia detected by PCR but not by
blood culture. Many of these ‘‘false-positive’’ PCR results
were deemed clinically significant, based on retrospective
patient chart review or subsequent isolation of the path-
ogen from relevant clinical samples [9–12].

In this issue, Bloos and colleagues report their findings
on the diagnostic value and biological significance of this
PCR assay [13]. In a multicenter prospective cohort study,
they compared PCR on blood samples to blood cultures in
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142 surgical ICU patients with severe sepsis, 54.5% of
whom had microbiologically documented infection. The
same tests were performed in a control group of 63
postoperative patients without signs of infection. Sec-
ondary endpoints included organ dysfunction scores,
biological markers of systemic inflammation and ICU
mortality. Whereas control patients only showed 4.5%
PCR and 3.6% blood culture with positive results, septic
patients displayed 34.7% positive PCR tests and 16.5%
positive blood cultures. PCR showed 70.3% pathogen
detection sensitivity versus blood culture. PCR positive
episodes were microbiologically confirmed from the site
of infection with similar frequency (38%) as blood culture
positive episodes (42%). Importantly, PCR positive epi-
sodes were associated with a more severe disease as
indicated by significantly greater SOFA scores and
increased interleukin-6 levels, even in patients with neg-
ative blood cultures. No significant prognostic impact was
noted. The authors conclude that PCR-based pathogen
DNA detection is biologically meaningful and clinically
relevant in severely septic patients even in the absence of
cultivable bacteria or fungi in blood, warranting investi-
gation of its usefulness to guide antimicrobial therapy.

These new data confirm the moderate concordance
between multiplex PCR and blood cultures and provide
further evidence for the potential clinical relevance of
microbial DNA detection. The strengths of the study are
its prospective design, large cohort of severely ill patients
and objective clinical and biological endpoints. What are
the study limitations? Firstly, as acknowledged by the
authors, the conclusion that PCR has a low rate of false
positives in the absence of infection should be interpreted
with caution as patients in the control group were not
comparable to the septic group in terms of underlying
disease, severity of illness and duration of ICU stay.
Whether non-infectious processes may trigger microbial
DNA translocation and positive PCR tests in patients with
a longer stay in the ICU remains unclear. Second,
inflammatory biomarkers were not systematically mea-
sured but at the discretion of the treating physicians, thus
introducing the possibility of ascertainment bias. Third,
appropriateness of empirical therapy was not assessed to
allow estimation of potential improvement based on PCR
results, as discussed by the authors.

What do these data add to our knowledge? The impacts
of detectable bacterial and fungal DNAemia on the
severity of sepsis and magnitude of inflammatory
response are important observations pointing to its role in
the pathophysiology of sepsis. The presence of toll-like
receptors that recognize microbial nucleic acids on host
cells mediating the innate immune response to pathogens
makes this observation plausible. Further investigation
should clarify the dynamics of pathogen DNA release and
clearance in septic patients and its prognostic signifi-
cance. The frequent discrepancy between detection of
pathogen DNAemia and isolation by culture can be
explained by several factors. DNA may be released in the
bloodstream not only in viable pathogens, but also from
dead microbial cells within phagocytes or by translocation
of extracellular DNA from infected or colonized tissues.
Likewise, antibiotic treatment may interfere with culture
by killing or inhibiting the growth of infecting pathogens.
Surprisingly, the present study reported a similar pro-
portion of antibiotic-treated patients among those with
negative PCRs or blood cultures. Conversely, bacteremia
may be missed by PCR due to lower sample volume or a
pathogen not in the test panel.

What are the practical implications of these findings?
Before this or similar broad-range PCR assays can be
incorporated into sepsis management algorithms, clinical
benefit should be demonstrated by adequately powered
controlled intervention trials. Given its sensitivity and
time to results, it does not appear possible to use PCR to
rule out infection or target antimicrobial therapy in
patients suspected of sepsis. Future trials should test if
PCR can effectively guide adjustment of therapy to
detected pathogens and thereby improve the appropri-
ateness of therapy for documented infection, reduce the
total use of antibiotics and length of stay in the ICU, and
possibly improve clinical outcome. In parallel, DNA
detection technology should be further improved to
include more pathogens and drug resistance determinants,
increase the volume of blood analyzed, adapt to other
clinical samples, provide results within 1 h and automate
for random access, low skill laboratory or point of care
testing. In other words, both technology development and
clinical assessment should be actively pursued.
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