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Sepsis is a life-threatening condition
that potentially contributes to 15%
of all deaths every year in Denmark.
1 To be able to initiate targeted
treatment quickly, a rapid and
accurate diagnosis of pathogenic
microorganisms is essential.
Matrix-assisted laser desorption
ionization – time of flight mass
spectrometry (MALDI-TOF MS) has
revolutionized the world for the
precision diagnostics of bacteria.2

When a blood culture system
detects a positive vial, we are now
able to make an extraction directly
on the blood from the vial to get a
faster identification of the
pathogenic microorganisms.

The objective is to optimize the
precision diagnostics while
comparing with the commercial kit
Sepsityper™ for bacterial extraction
from blood culture vials. Blood
culture specimens that tested
positive by BACTEC™ FX blood
culture system (BD™), was included
in this study. Various concentrations
of Saponin dilutions are investigated
and compared by MALDI-TOF MS
scores (Bruker Daltonics™).
Analytical performance and
applicability are investigated to
determine the preferred method for
implementation in a routine
laboratory.

Extractions of bacterial blood culture
pellets were performed with
Sepsityper™, Saponin-5% and
Saponin-7%, with subsequent
identification by MALDI-TOF MS on
136 blood culture vials. 121 blood
culture vials were monomicrobial
and 15 were polymicrobial. The
study was compared with results
from the cultured colonies in the
routine laboratory.

The process of the three metods is
illustrated in the models depicted in
the middle.

Of the 136 vials identified by
MALDI-TOF MS, the overall
diagnostic sensitivity is 81% for
identification after extractions with
Saponin-7%, 79% with Saponin-5%
and 70% with Sepsityper™.
The identification of Gram-positive
bacteria showed a diagnostic
sensitivity of 77% with Saponin-7%,
72% with Saponin-5%, and 65%
with Sepsityper™. The identification
of Gram-negative bacteria, the
diagnostic sensitivity is 91% with
Saponin-7%, 94% with Saponin-5%,
and 82% with Sepsityper™.
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This study reveals that extractions
with Saponin-7% overall had the
highest diagnostic sensitivity of the
three extractions methods. The
extraction methods with Saponin
solutions are less time consuming
and cheaper to use than
Sepsityper™. We also found that by
removing excess liquid with cotton
swab, MALDI-TOF MS scores
became higher.
Due to the findings of this study, the
Department of Clinical Microbiology,
Rigshospitalet has introduced
Saponin-7% as an extraction
method of positive blood cultures
and optimized a vital precision
diagnosis for patients with sepsis.
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SepsiTyper™ kit

Transfer 1mL blood into a microcentrifuge
tube

Ad 200µL Lysis Buffer

Vortex 10 sec

Centrifuge 2 min at 13.000 rpm

Discard the supernatant by pipetting

Re-suspend pellet with 1mL of Washing
Buffer

Centrifuge 2 min at 13.000 rpm

Discard the supernatant by pipetting

Proceed with extraction procedure. 

Approx. 15 min

Saponin 5% & 7%

Transfer 1mL blood into a microcentrifuge
tube with 200µL Saponin

Vortex 15 sec and incubate at RT for 

5 min.

Centrifuge 1 min at 13.000 rpm

Discard supernatant by decanting it +
remove excess liquid with cotton swab

Re-suspend pellet with 1mL 0.85% NaCl and 
vortex until pellet is dissolved.

Centrifuge 1 min at 13.000 rpm

Discard supernatant by decanting it +
remove excess liquid with cotton swab

Spot pellet on a Target plate - cover with 1µL 
70% Formic Acid, allow to dry and cover with 

1 µL Matrix

Cut-off: 1.8
ID species and genus level
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