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Severe sepsis is a common and frequently fatal condition. Initial adequate antibiotic therapy results in
a significant decrease in the crude mortality rate among patients suspected of sepsis. However, it is difficult
to judge the best timing to stop the antibiotic therapy, or even whether the antibiotic therapy is adequate. In
order to judge correctly, we need a biomarker to strictly reflect the severity of microbial infection. Current
biomarkers to reflect the severity of microbial infection are Procalcitonin, Presepsin, body temperature (BT),
white blood cells (WBC), C-reactive protein (CRP), etc. These biomarkers correlate with the severity of
microbial infection to some extent, but do not always accurately reflect the severity at a particular point in
time.

To solve this problem, we developed a novel rapid identification and quantification method of unknown
bacteria in a clinical sample using the original technology (the eukaryote-made thermostable DNA polymerase
and the melting temperature (Tm) mapping method, etc.). Using the novel method, “the bacterial concentration
in a clinical sample” can be correctly measured as a novel biomarker to accurately judge the severity of
microbial infection. The bacterial concentration is not a result of the host defense but direct information about
the pathogen itself.

During this research period, we identified and quantified bacteria in 34 septic blood samples, and found
that the quantification results were clearly correlated with severity of sepsis. We subsequently examined the
time-dependent changes of blood bacterial concentration in 24 septic blood samples, and found that the time-
dependent changes of blood bacterial concentration ran parallel with treatment progress, but were not
correlated with those of Presepsin, Procalcitonin, WBC, CRP and IL-6. In particular, 24 to 72 hours after
antibiotic treatments, blood bacterial concentrations were dramatically decreased (less than 50%, and less than
25%, respectively).

The novel method enables the identification and quantification of bacteria in a clinical sample around
four hours of whole blood collection. We indicated the possibility as follows: based on the blood bacterial
concentration, we could estimate the accurate severity of microbial infection. Moreover, using the time-
dependent change of blood bacterial concentration, we could monitor the accurate therapeutic effect. As a
result, we could find the best timing to stop antibiotic treatment as well.



