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Summary

Focus of the study was to determine whether multiplex PCR is suitable, fast, and sensitive
enough to detect bacterial and fungal sepsis causative pathogens and resistances in a
competitive manner with respect to the gold standard of sepsis diagnostics, e. g. blood culture.
Multiplex PCR was used to identify the definite causative agents in whole blood and to supply
valuable information with respect to the initiation of an antimicrobial therapy.

Introduction
Sepsis is the most common cause of death in hospitalized patients worldwide. In Germany, about )
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fall upon the treatment of those patients [1]. The life-threatening disease results from excessive
host responses to microbial infections [2]. The high mortality rates of septic patients could be
reduced if appropriate anti-infective approaches were promptly initiated [3]. This demands a
forthwith identification of the causative pathogen(s) and antibiotic resistances. However,
standard procedures (e. g. blood cultures, BC) deliver first results after 2-3 days.

Facing the time-to-result for cultural pathogen detection, culture independent nucleic acid-
based techniques (NAT) are increasingly desirable, while the sensitivities of those methods are
often hampered by inhibitors and unpropitious ratios between microbial and human
background DNA. In a current approach, Sensitivity as well as the quality of the downstream
NAT species detection was significantly improved by applying an affinity chromatography (AC)
pre-analytical tool which depletes the amount of human DNA up to 95%.

Materials and Methods

In a prospective study, a total of 35 peripheral blood samples out of 24 septic patients
(according to ACCP/SCCM consensus criteria [4]) were consecutively drawn for evaluation of
causative pathogens by BC and molecular diagnosis. 32 samples from further 22 patients
without an indication of systemic infection were considered as control.

DNA preparation was performed from 5 ml of EDTA whole blood according to a spin-column
extraction protocol combined with AC (LOOXSTER®). The pathogen-enriched nucleic acids were
analyzed by multiplex PCR (VYOOe), covering 45 microbial sepsis causative pathogens and
common resistances. BC were applied using bottles (BacT/Alert, Biomérieux), inoculated with 5
ml whole blood. Positive isolates were subjected to identification and antimicrobial
susceptibility testing by standard laboratory procedures.

Results

The NAT-based data were compared with BC. In the sceptical infected group, 5 patients (out of
24) were tested BC positive with none of them belonging to the positive 28-day mortality group
(5 non-survivors). From 14 multiplex PCR positive patients, four non-survivors were included.
The samples of control group patients were negative for NAT as expected. In contrast, 8 BCs of 5
patients were positive. Concerning the clinical data of the BC positive control patients, it can be
concluded that these were false positives. The positive results from the BC were not available
before 72 hours. The NAT delivered results within 8 hours. Statistical results, e.g. negative and
positive predictive values (NPV/PPV) and specifity (Spec) / sensitivity (Sens) of clinical
diagnosis (CD) / BC and CD/NAT, were 47.2/50.0 (NPV/PPV), 77.3/20.8 (Spec/Sens) and



68.7/100.0 (NPV/PPV), 100.0/58.3 (Spec/Sens), respectively. Due to the imperfect gold
standard, a direct comparison BC/NAT delivered adverse results.

Conclusions

Compared to the gold standard and additional clinical diagnostics, the NAT was more sensitive
and specific within significantly less time, allowing a same-day-deliverance of therapeutic
information. The protocol was efficient and easily applicable. The results strengthen the
potential for NAT- based diagnostics in microbial infections.
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