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Epidemiology of sepsis in children

•
 

Odetola FO et al. 2007 
2003-

 

21.448 hospitalizations for severe sepsis , age 0-19 years, „in hospital“
 mortality 4,2%

•
 

Mangia KMF et al. 2011 PlosOne 
Trends 1992-2006 retrospectively, 556.093 cases of sepsis, mean mortality 19,9%

 

; 
a case reduction of 67% over 1992-2006 ,

 

the mortality rate remained unchanged 
(from 1992-1996, 20.5%; and from 2002-2006, 19.7%).

•
 

Inwald DP et al. 2009, Arch Dis Child., Emergency management of 
children with severe sepsis in the United Kingdom: the results of the Paediatric 
Intensive Care Society sepsis audit.

200 children accepted for PICU admission with a discharge diagnosis of sepsis or 
suspected sepsis, 34/200 (17%) children died 
overall fluid and inotrope management suggested by the 2002 ACCM-PALS guideline 
was not followed in 62% of shocked children



Sepsis –
 

critical factor in diagnostics is time 

Each hour of delay in antimicrobial administration over the ensuing 6 hrs was 
associated with an average decrease in survival of 7.6%. Median time to effective 
antimicrobial therapy was 6 hrs (25-75th percentile, 2.0-15.0 hrs). Only 50% of 
septic shock patients received effective antimicrobial therapy within 6 hrs of 
documented hypotension. 

Kumar A et al 2006





Molecular assays in neonatal sepsis

•
 

Venkantesh M et al: Molecular microbiological methods 
in the diagnosis of neonatal sepsis,  2010

•
 

cohort of 6093 extremely low birthweight infants (ELBW; birthweight 
≤1000 g

•
 

the sensitivity of molecular methods used to diagnose sepsis ranged 
from 41.1 to 100%, and specificity from 77.2 to 100%. 

•
 

The most widely studied method was broad-range PCR targeting 
sequences within the 16S rRNA gene

•
 

The sensitivity of PCR improved with preamplification culture of
 samples for 5 h

•
 

sensitivity was low (50%) in the only study that evaluated multiplex 
PCR targeting eight pathogens



Molecular techniques

Hybridization

• FISH (Fluorescence In Situ Hybridization) techniques
 

–
 

genus a species 
Gescher et al. 2008 ,

 
FISH probes were genus specific  and species     

specific for G+ cocci; specificity
 

99%, sensitivity
 

98,7%
 

( from BC 
specimens)
Kudo M et al: 2009: 60 pacients with suspected sepsis (BC)
FISH –

 
positive 41,7%, BC 11,7%, in patients treated ATB –

FISH 61,9%, BC 11,7%
•

 
PNA –FISH technics (peptide nucleic acid) with synthetic oligomers
Forrest GN, Roghmann MC, Toombs LS, et al. Peptide nucleic acid   
fluorescent in situ hybridization for hospital-acquired enterococcal 
bacteremia: delivering earlier effective antimicrobial therapy. Antimicrob 

Agents Chemother 2008;52(10):3558–3563.
 

Decreased 30-day mortality!!!!



Fluorescence In Situ Hybridization





PCR and invasive candidiasis

•
 

Avni T 2011: PCR Diagnosis of Invasive Candidiasis: 
Systematic

 
Review and Meta-Analysis

•
 

Were
 

included 54 studies with 4,694 patients, 963 of whom had 
proven/probable or possible

 
IC.

•
 

Perfect (100%) sensitivity and specificity for PCR in whole-blood 
samples was observed when patients with

 
cases had candidemia 

and controls were healthy people
•

 
When PCR was performed to evaluate patients with

 
suspected 

invasive candidiasis, the pooled sensitivity for the diagnosis of 
candidemia was 0.95 (confidence

 
interval, 0.88 to 0.98) and the 

pooled specificity was 0.92
•

 
PCR positivity rates among patients with proven or probable IC 
were 85% (78 to 91%), while blood cultures were

 
positive for 

38% (29 to 46%)



PCR and viral infections
Van de Pol AC 2006: Diagnostic value of real-time polymerase chain 

reaction to detect viruses in young children admitted to the paediatric 
intensive care unit with lower respiratory tract infection



PCR and viral infections

•
 

A total of 23 patients were included, of whom 11 (48%)
 

were 
positive for a respiratory virus by conventional methods.

 
Real-time 

PCR confirmed all of these positive results. In
 

addition, real-time 
PCR identified 22 more viruses in 11patients, yielding a total of 22 
(96%) patients with a positive

 
sample. More than one virus was 

detected in eight (35%)
 

children.

•
 

Real-time PCR for respiratory viruses was found to
 

be a sensitive 
and reliable method in PICU patients with lower

 
respiratory tract 

infection, increasing the diagnostic yield
 

twofold compared to 
conventional methods.





The late phase of sepsis –
 

different 
diagnostics and different therapy

•
 

Otto GP et al: 2011: The late phase of sepsis is characterized by 
an

 
increased microbiological burden and death rate

•
 

In a retrospective trial, 16,041 patient charts from a university 
intensive care unit were screened, and 999

 
patients with severe 

sepsis or septic shock were identified.
•

 
Three phases were established: phase I (days 1 to 5), phase II 
(days 6 to 15) and

 
phase III (days 16 to 150).

•
 

Out of 999 enrolled patients, 308 died during the course of sepsis 
presenting a characteristic mortality rate

 
(30.8%) with three distinct 

mortality peaks (at days 2, 7 and 17).
•

 
Overall 36.7% of all deaths occurred in the early

 
phase (phase I) 

and 63.3% during the later phases (phase II + III).







Summary

•
 

Targets groups of patients
•

 
The time of sepsis –

 
early phase, late phase

•
 

Analyte –
 

blood, BAL, cerebrospinal fluid
tissue



Summary
•

 
Molecular methods may offer advantages over blood cultures 
in the

 
diagnosis of

 
sepsis.

•
 

Molecular assays are rapid and require small sample volumes.
•

 
Molecular assays may be automated, enabling high 
throughput, and reduce

 
microbiological workload compared 

with blood cultures.
•

 
Molecular methods may evaluate virulence and antibiotic 
resistance markers that

 
may inform antibiotic therapy.

•
 

Positive results of more sensitive molecular methods 
(detection of pathogen DNA)

 
in the face of a negative blood 

culture (absence of viable organisms) need to be
 

interpreted 
carefully in a clinical setting. 



Summary

•
 

False-negative results from molecular assays may be due to 
inefficient DNA

 
extraction, presence of low levels of pathogen 

DNA or the presence of inhibitors.

•
 

High negative predictive values of a diagnostic test may be 
clinically useful in

 
ruling out sepsis and avoiding unnecessary 

antibiotics.

•
 

Costs, availability of equipment and technical skills in the 
microbiological

 
laboratory are important considerations.

•
 

Cost–effectiveness of the newer molecular assays should be 
established before

 
widespread acceptance in clinical practice.
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