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T he failure to recognize and treat the child with sepsis is 
devastating to the child and family, as well as for phys­
icians, other health care providers and policy-makers. 

Several recent high-profile deaths from sepsis in Canadian 
children1 have highlighted the need for rapid and reliable identi­
fication of early manifestations of sepsis and timely optimized 
delivery of supportive interventions. A resolution  from the World 
Health Assembly in 2017 highlighted the need to prioritize recog­
nition and early treatment of sepsis, following increasing rec­
ognition that sepsis is an important cause of morbidity and mor­
tality globally.2 However, this is a challenge in Canada, where the 
incidence of pediatric sepsis is low, and screening to identify 
cases is burdensome. We need novel approaches to identify sep­
sis in children, which can be applied broadly and be well inte­
grated into routine care.

Because most Canadian physicians do not encounter children 
with sepsis frequently and are not confident in anticipating or 
diagnosing sepsis, automatic trigger tools may be the best way 
to identify children at risk and to support health care teams. Trig­
ger tools for sepsis coupled with treatment protocols have been 
shown to reduce mortality in specialist pediatric settings.3 Some 
are being implemented across Canada, albeit not uniformly. 

At present, trigger tools for sepsis are not well integrated into 
existing early warning systems and triage tools in Canada, and 
reluctance to do this is understandable. To ensure a high sensi­
tivity, many of these trigger tools have a low specificity.4 A high 
rate of false-positive cases may confer a substantial burden on 
clinical staff because of unnecessary escalation of care, in partic­
ular if time and effort is required for additional documentation.

Current trigger tools for diagnosing sepsis in children, which 
rely on a combination of vital signs and additional signs or symp­
toms of organ dysfunction, are subject to several important limi­
tations. There is currently no agreement on the clinical character­
istics or vital sign thresholds that should trigger a sepsis screen.5 
Furthermore, the signs and symptoms associated with early sep­
sis in children may be subtle and protean, and an important chal­
lenge is the interdependency of some variables (e.g., an increase 
in temperature causing an increase in heart and respiratory 

rates). Most current trigger tools use single-variable thresholds or 
a simple summation of these thresholds. However, a retrospec­
tive study involving children in intensive care showed that com­
bined heart rate and blood pressure (the so-called shock index) 
was equally poor as either heart rate or blood pressure in predict­
ing those at risk of dying of sepsis.6

Paper-based screening tools7 require time-consuming addi­
tional entry of data, use scores that have been reduced to a small 
number of categorical variables and, in our opinion, are of lim­
ited value because of the crude summation of individual categor­
ical scores. These tools usually fail to account for the interaction 
between variables. A data-driven approach for development and 
validation of definitions and trigger tools for diagnosing sepsis in 
children, similar to the approach of the Third International Con­
sensus Definitions for Sepsis and Septic Shock task force,8 would 
maintain the fidelity of variables, account for their interaction 
and constitute a more useful approach to management of sepsis 
in children.

When designing data-driven trigger tools, it is important to 
consider context (e.g., community, emergency department or 
inpatient setting) and locally available resources (e.g., equip­
ment, tests and expertise). The optimal sepsis trigger tool needs 
to be rapid, objective, accurate and low cost; must easily inte­
grate into the current workflow of a busy clinical setting; should 
require minimal training and require minimal additional effort; 
and offer a clear clinical benefit, particularly in community 
settings where the prevalence and clinical experience with sep­
sis is likely to be low.
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Key Points
•	 The reliable identification of children with suspected sepsis is 

critical to optimize the delivery of supportive interventions.

•	 Thresholds based on individual vital signs or the summation of 
vital signs do not identify children with sepsis reliably.

•	 The use of artificial intelligence tools for the automated identification 
of sepsis may improve upon paper-based screening tools.
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Integrating sepsis trigger tools into electronic health records 
to automate the process of screening seems sensible. However, 
in Canada and elsewhere, most integrated tools have used the 
same low-specificity algorithms used for paper-based screening. 
A recent study from the United Kingdom reported that alert 
fatigue is a growing problem in primary care because of the over­
triggering of integrated sepsis tools.9 There is little evidence that 
alerts for sepsis from primary care electronic records are effec­
tive in reducing mortality or length of stay in hospital. Alerts 
must be designed to be useful for the busy clinician and should 
be integrated into the electronic health record in such a way as 
to optimize, rather than impede, clinical care.

There is hope. The electronic computing capability currently 
found in devices for vital sign measurements and electronic 
health records can improve the specificity of trigger tools with­
out compromising sensitivity. The same smart technologies used 
for programming washing machines, automated processing of 
medical images10 and identification of skin cancer11 could be 
applied to optimize screening for sepsis, through the automated 
combination of clinical symptoms, many clinical signs and key 
demographic data (e.g., age). The recognition and anticipation of 
sepsis represents an important opportunity for artificial intelli­
gence to revolutionize health care, by optimizing algorithms to a 
degree of accuracy that would avoid alert fatigue and optimize 
efficiencies in work flow. This will also require improvement in 
how outcome data are currently collected and better integration 
into existing electronic medical records.

We propose that research funders in Canada support a con­
certed research effort to optimize data collection on sepsis out­
comes and develop high-performing screening for sepsis and trig­
ger tools to ensure that Canadian children with or at risk of sepsis 
are identified and treated quickly without unnecessary burden on 

the health care provider or referral systems. This same data-
driven approach could simultaneously be used to optimize triage, 
referrals and even follow-up after discharge from hospital.12
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