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The recent year marked a milestone in the field of sep-
sis in adults, with the revised Sepsis-3 definitions [1] and 
the updated Surviving Sepsis Campaign [2] published. 
But what about paediatric sepsis: how does Sepsis-3 fit in 
with what we know on paediatric sepsis and can we relate 
it to the way we treat children with sepsis?

First of all, what is sepsis in children? The 2005 consen-
sus definition of paediatric sepsis required the presence 
of systemic inflammatory response syndrome (SIRS) in a 
child with suspected or proven infection. In view of the 
high mortality seen with sepsis, the importance of early 
recognition and intervention was emphasized. However, 
SIRS criteria are easily met in children with non-infec-
tious diseases, and even infected children meeting these 
criteria often have nil organ dysfunction.

The Sepsis-3 definitions prompt clinicians and 
researchers to consider three key aspects when con-
fronted with a patient evaluated for sepsis: (1) presence 
of infection, (2) development of a dysregulated response 
to infection leading to organ dysfunction, and (3) pro-
gression to severe disease associated with a substantial 
increase in mortality. From this perspective, a part of 
previous sepsis awareness programs in children were 
effectively centred around recognition of infection and 
early initiation of antimicrobial treatment, which remains 
one of the most powerful interventions to prevent dis-
ease progression. With regards to organ dysfunction, 
the Sequential Organ Failure Assessment (SOFA) score 
allows application to adults with pre-existing organ dys-
function, taking into account severity and number of 
organ dysfunctions. Unfortunately, SOFA was neither 

designed nor adapted for the paediatric age group. The 
Pediatric Logistic Organ Dysfunction Score-2 (PELOD-
2) [3] currently represents the closest scoring system 
to SOFA, but remains to be validated prospectively in 
children with sepsis outside ICU. With regards to defin-
ing subsets of paediatric sepsis patients at substantially 
greater mortality risk, patterns characterizing paediatric 
sepsis have to be taken into account. First, a large propor-
tion of sepsis deaths in previously healthy children occur 
within the first 48 h of PICU admission [4]. Ideally, sepsis 
severity definitions should thus capture patients at high 
risk of mortality as soon as possible after admission to 
Emergency Departments (ED) or PICUs. Second, hyper-
lactataemia may be the most powerful single routine clin-
ical laboratory marker discriminating children at higher 
mortality risk, both in ED and PICU settings, with lactate 
levels at presentation >4 mmol/l seen in patients with a 
mortality of 10% and higher [5, 6]. Third, arterial hypo-
tension remains a late sign of paediatric septic shock, and 
the triad of hyperlactataemia, hypotension, and vasopres-
sor requirement is initially only present in a minority of 
children at time of ICU admission. Fourth, clinicians are 
exposed to an increasingly challenging cohort of children 
with complex comorbidities, who remain at substantial 
risk of death even if they survived the initial septic shock. 
Such late deaths may represent missed opportunities 
for damage control, pertinent to aspects such as source 
control, fluid management, and prevention of hospital-
acquired secondary infections.

So where are we with treatment for paediatric sepsis? 
Prevalence and mortality of severe sepsis have become 
comparable to adults, yet, despite large campaigns 
addressing sepsis awareness, outcome improvement has 
been moderate at best. Interestingly, the reduction in 
sepsis mortality in PICU observed over the past decade 
is almost identical to that of children requiring PICU for 
non-infectious causes [7], suggesting that this survival 
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increase is likely due to a combination of improved prac-
tices. While randomized controlled pharmaceutical trials 
have consistently failed to demonstrate survival benefit, 
there is hope that the era of personalized medicine may 
help to identify subgroups of patients, where benefit will 
exceed harm of previously studied interventions. At this 
stage, getting the basics done right remains the best we 
can do, and scepticism as to how well we are perform-
ing is warranted, considering that audits often reveal 
median times from hospital presentation to first antibi-
otics exceeding the 1-h benchmark proposed in the Sur-
viving Sepsis Guidelines [8]. Implementation of a sepsis 
protocol results in shorter time to first intravenous fluid 
and antibiotics administration as well as reduced time to 
vasoactive infusion [9–12]. Management of children with 
a sepsis protocol, based on SCCM-PALS guidelines, aim-
ing to timely deliver antibiotics, adequate intravenous 
fluid resuscitation and vasoactive agents, has been shown 
to be associated with a decreased mortality [13, 14], a 
reduced length of hospital and PICU stay [10, 14], and 
a reduced number of children with organ dysfunction 
(Table 1) [8]. Increased compliance with sepsis bundles in 
paediatric emergency departments was associated with 
improved outcomes, highlighting the importance of bun-
dle implementation and maintenance for performance 
metrics [15]. Although most studies in children were not 
powered to assess mortality as an outcome, the aggregate 
evidence strongly supports institutions to implement 
pediatric sepsis bundles, and screen tools for sepsis, as 
part of best practice-as recommended by the 2017 guide-
lines for adults [2].

So where to from here then? Future sepsis interventions 
need to identify the patient group most likely to respond 
to a specific intervention. First of all, is the patient actu-
ally suffering from an infection and can we speed up 
time to diagnosis allowing earlier appropriate antimicro-
bial treatment using molecular diagnostics? Second, can 
we develop faster, easily accessible markers and scoring 
systems to reliably identify children with dysregulated 
immune response? Can these help us to discriminate sub-
groups that benefit from more/less aggressive fluid resus-
citation, early inotropes, and therapeutic adjuncts such 
as antitoxin therapy, immune modulators and extracor-
poreal life support? Third, maybe one of the most impor-
tant paradigm changes the Early Goal Directed study 
promoted, was the realization that ED and ICU represent 
a care continuum rather than two separate entities. Using 
early serial observations to discriminate responders from 
non-responders to the initial sepsis bundle will help to 
develop powerful tools to rapidly identify patients who 
should receive early ICU support.

In conclusion, re-shaping our approach to infec-
tion, sepsis, and sepsis severity in children is not just 

an academic exercise but is key to developing screening 
tools for early recognition and designing trials addressing 
the right target groups. Thanks to the creation of large 
international paediatric research networks, these ques-
tions can now be addressed in collaborative studies.
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