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Letters to the Editor
Molecular Diagnosis of Polymicrobial Sepsis�

The recognition of sepsis is a crucial aspect in the manage-
ment of critically ill patients. Recent guidelines strongly rec-
ommend the initiation of broad-spectrum antibiotic therapy
within 1 hour after the recognition of a case of sepsis (1). The
adjustment of antibiotic therapy is also recommended once the
involved pathogen is identified (1). The current microbiologi-
cal diagnosis of sepsis is based on blood culture. However,
blood culture systems suffer from several limitations such as
lack of rapidity and, in cases such as polymicrobial infections,
low sensitivity (6). Support for cultural approaches is therefore
needed, and well-designed molecular assays could improve the
diagnostic flowchart (5, 6). Under this perspective, we have
recently evaluated a molecular assay for the diagnosis of sepsis
(LightCycler SeptiFast test; Roche Molecular Systems) (3).
SeptiFast is a multiplex real-time PCR-based assay, allowing
for the detection of a wide panel of bacterial and mycotic
pathogens directly from blood (2). DNA is extracted by me-
chanical lysis with ceramic beads in a Magnalyzer instrument
(Roche Molecular Systems), and after purification, it is pro-
cessed in three parallel real-time PCRs (gram-positive, gram-
negative, fungi). The detection of amplicons is based on dual

fluorescent resonance energy transfer probes targeting the
internal transcribed spacer (ITS) regions. ITS regions are
species-specific multicopy noncoding sequences interspaced
among conserved bacterial and fungal ribosomal DNA (4, 7).
Finally, a dedicated software (SeptiFast identification soft-
ware) calculates the specific melting profile of ITS-amplified
products, thus allowing identification of the pathogen at the
species level (2). From our experience with a cohort of neu-
tropenic patients, SeptiFast featured sensitivity at least com-
parable to that observed with blood culture and a dramatically
shorter turnaround time (3). For example, in a case of polymi-
crobial sepsis, the rapid identification of involved pathogens
allowed for a prompt adjustment of therapy. Blood cultures
and intravascular catheter tip culture were performed on a
persistently febrile patient with multiple myeloma. Empirical
intravenous antibiotic therapy with linezolid (600 mg every
12 h) and ceftriaxone (2 g once a day [QD]) was then started.
In parallel, 1.5 ml of KEDTA-treated blood was also taken to
perform SeptiFast. After only 6 hours, the presence of DNA
belonging to Pseudomonas aeruginosa, Stenotrophomonas mal-
tophilia, and Candida albicans was reported to the department

FIG. 1. Melting curve registrations, allowing for identification at the species level of Pseudomonas aeruginosa (melting temperature, 58.86°C)
and Stenotrophomonas maltophilia (melting temperature, 62.17°C).
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(Fig. 1). Levofloxacin (500 mg QD) and fluconazole (400 mg
QD) were then promptly added to the therapy. In the following
days, the molecular results were then confirmed by culture-based
approaches. Blood cultures turned positive on day 1 for gram-
negative rods with Pseudomonas sp.-like morphology. Only on
day 3 was the definitive identification for Pseudomonas aeruginosa
and Stenotrophomonas maltophilia obtained. No growth of Can-
dida albicans was detected in blood culture bottles after 5 days of
incubation. Notwithstanding, on day 3, Candida albicans was de-
tected on plates from catheter tip culture. The susceptibility pro-
files were obtained for all pathogens and confirmed the appro-
priateness of the therapeutic adjustment performed after the
molecular results were obtained.

This is an example of how a rapid, molecular-based diagno-
sis could result in better therapeutic management of critically
ill patients, also leading to a more rational use of anti-infec-
tious agents.
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