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ABSTRACT

In the past two years, different organizations
have updated their clinical practice guidelines for
hemodynamicsupport in pediatric septic shock.
Thesstudies conducted inadults have questioned
the initial management of sepsis in accordance
to protocols based on achieving various goals.
However, the usefulness of these protocols in
children has been demonstrated. The possibility
of adhering to guidelines may vary depending on
patients and facilities, soitis necessary to update
the general aspects of initial care for children
with sepsis. The proposalis to shift the paradigm
from an “individual practice guideline,” which
is universal for all, to an “institutional practice
guideline” and to assess the factors that should
be improved at each facility. This manuscript is
divided into two parts. The first part analyzes the
bundles for the early detection of septic shock.
Part two addresses treatment, stabilization,
referral, and process analysis.
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GLOSSARY

CPG: clinical practice guideline.
ICU: intensive care unit.

IPG: institutional practice guideline.
SS: septic shock.

INTRODUCTION

Sepsis is one of the main causes
of mortality in children worldwide;
therefore, it is a top priority for the
public health system.* It is caused by
an inadequate immune response to
an infection and is characterized by
organ system failure, which is highly
life-threatening.’

The 2017 World Health Assembly
of the World Health Organization
(WHO) approved Resolution 70.7,

which urged Governments worldwide
to strengthen sepsis-related policies
and processes and recommended
to reinforce health workers training
aimed at recognizing and effectively
treating it.®

In this regard, national and
international scientific societies and
institutions have developed several
clinical practice guidelines (CPGs)
for the management of pediatric
sepsis.”'” These CPGs were based
on the use of clinical goal-directed
protocols and the early administration
of time-sensitive treatment. In spite
of the criticism of this strategy in
adult studies, pediatric studies have
demonstrated the importance of its
implementation when dealing with
this condition.!®*

However, a “strict and similar”
implementation of CPGs in all patients
and at all facilities does not always
yield the same results. Most likely,
due to non-adherence to current
concepts on process management
without consulting those who make
decisions together with the patient.*?*
Thus emerges the need to shift the
paradigm of a universally applicable
CPG, regardless of the context and
aimed at making individual decisions.
The new proposal is an approach
based on the institutional processes
of each facility that involves all health
care actors.”

The objective of this study is to
review the concepts of pediatric
septic shock (SS) management as
per the CPGs published in the past
two years'*'” and to try and raise
awareness among health care
teams so as to develop institutional
guidelines that include bundles
aimed at improving the quality of
care provided to children with sepsis.
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Due to the extension and importance of this
topic, we have opted to divide the study in two
publications. Part one proposes to design “patient
care bundles” and analyzes the septic shock early
detection bundle. Part two addresses treatment,
stabilization, optimal referral, and the assessment
of pediatric SS care processes.

IMPORTANCE OF HAVING AND
USING CLINICAL PRACTICE
GUIDELINES FOR CHILDREN WITH
SEPSIS

Patient care processes imply interaction
among people; therefore, the implementation of
improvements necessarily involves them.

The Surviving Sepsis Campaign [SSC]:
International Guidelines for Management
of Sepsis and Septic Shock recommends the
implementation of changes in processes and
bundle adherence.” In addition, the American
College of Critical Care Medicine (ACCM)
points out the need to change from a pediatric
SS care paradigm based on an individual CPG,
focused on the treating physician, and for use in
all settings to an institutional practice guideline
(IPG) according to the facility’s capability.”

For the development of an IPG, the entire
health care team should be involved (from
the emergency department, hospitalization
ward, critical care unit, pharmacy, laboratory,
hemotherapy, as well as pre-hospital practitioners
and primary health care providers, etc.) to
coordinate on a diagnosis and time-sensitive
treatment. An IPG should establish early
detection points and design institutional
mechanisms that may trigger an early and
effective treatment, stabilization, eventual
transfer to a different facility, and assessment of
process compliance.!”?2

An example of such need for change is fluid
administration. At tertiary care facilities, an
insufficient fluid administration may result in
a greater mortality and an extended length of
stay for children with sepsis.?'?*?” However,
primary and secondary care facilities (where
there is no respiratory support, infusion pumps
or hemodynamic monitoring), results may be
different. Fluid administration in children with
dengue in the first hour demonstrated a 100 %
survival; however, in children with malaria or
severe anemia, it may be harmful. ®*

An obstacle in the implementation of
CPGs is the scarce level of adherence in most
hospital settings. Reaching 100 % adherence to

these interventions requires different human
interactions, whose failure should be detected
and corrected. Thus, once IPGs are established,
diagnostic and therapeutic measures known
as “patient care bundles” should be developed
for a better approach and control of established
processes. 7>

The concept was introduced in 2001 by the
Institute for Healthcare Improvement (IHI) to
improve quality and minimize variations in
critically-ill patient care. Patient care bundles
include three to five evidence-based practices
related to a health care process that should be
performed collectively to achieve a synergistic
result that improves care.® With other nosological
entities, their implementation has been effective as
a strategy to improve results compared to regular
care.’”* In pediatrics, Han et al. observed that the
implementation of bundles for the management of
SS was associated with better outcomes.®

The ACCM expert group proposes to establish
four “bundles” (early detection; immediate, time-
sensitive resuscitation; stabilization with adequate
monitoring; and a continuous measurement of
processes and corrections of what was done)
(Figure 1).7

The National Institute for Health and Care
Excellence (NICE) does not suggest bundles
but underlines that, at a specific time of SS care,
trained health care providers should intervene
(emergency physicians, intensivists or pediatric
hospitalists), especially if the patient is not
responding to treatment in the first hour. One
of the main reasons for SS care failure is the late
referral to a facility with a higher level of care
and/or for consultation with a specialist. For this
reason, the suggestion is to include the timely
referral or transfer bundle (Figure 1). This is
called the “sepsis code” and is based on the rapid
response team methodology, with teams trained
in critically-ill patient care, which facilitates a fast
approach and timely referral to facilities with a
higher level of care.’*%

This means that, based on the IPGs developed
among the different health care actors, bundles
should be designed that would warrant SS
screening, optimize an adequate treatment
for children with suspected or confirmed SS,
and decide on referral to a different facility,
if necessary, and this would allow to assess
processes for continuous improvement.'>"” Table 1
shows a comparison of the main aspects included
in each bundle.!*1517
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RECOGNITION BUNDLE

Early detection of SS is critical to establish an
optimal, time-sensitive treatment. To this end, it
is necessary to have clinical criteria adequate to
current definitions.

The terminology of SS has been modified
and made more complex over the years. In
1991, the first definitions were made based on
the paradigms of that time.* Recognizing its
limitations, in 2001, a new consensus conference
was held, which expanded diagnostic criteria.*
In this line, in 2005, the conclusions of the
International Consensus Conference on Pediatric
Sepsis were published.*!

However, different studies have pointed
out that patients outside the intensive care unit
(ICU) experienced delays in early detection
and, therefore, in their treatment and referral
to the ICU.#* Weiss et al. observed a moderate
adherence to the consensus definitions in a study
carried out in 26 countries.*

Therefore, there is a need to simplify sepsis
detection criteria.”*® The new definitions only
suggest the use of the terms “sepsis” and “septic

shock.”? Unlike what has been observed in adults,
new criteria for children have not been published
yet, although some authors have suggested to
define sepsis as an infection plus tachycardia
and tachypnea, and SS as sepsis accompanied by
hypoperfusion.*=°

Angus et al. pointed out that the use of clinical
criteria with accurate and strict cutoff points may
not be effective when dealing with evolving,
dynamic entities with inaccurate limits, such as
SS.* The development of signs and symptoms
that are not sufficiently clear should be considered
in the first examination for an early detection.
The simplification of diagnostic criteria allowed
a prompt identification and a better survival of
patients with SS.18-203052

Fever, tachycardia, and vasodilation are
common in children with benign infections."
Since these are non-specific signs and symptoms
of sepsis, the NICE recommends to ask whether
it may be sepsis in situations such as the
following: a child who “feels very sick;” concern
among family members or caregivers; a child
shows changes in his/her regular behavior, is

FiGURE 1. Pediatric septic shock bundles and elements for recognition, resuscitation, stabilization, referral, and process control

« Apply the institutional trigger tool.

Recognition’

+ Determine the need for patient referral.

« Adequate fluids within 30 minutes.

Resuscitation’

« Initiate the resuscitation bund|e in the patient identified as positive in the first 15 minutes.
+ Intravenous or intraosseous access within 5 minutes.

~

- General assessment of the patient identified as positive in the first 15 minutes.

AN

« Cultures (blood, urine, etc.) were obtained without delay in antibiotic administration.
- Broad-spectrum antibiotic administration within 60 minutes.
« Begin inotropes via a central or peripheral line for fluid-refractory shock within 60 minutes.
lary refill returns to < 2 seconds and BP returns to normal.* J

fluid-refractory shock.

Stﬂbilil&ti(}l’l‘ + Control source of infection,

« If AMV is used, apply a pulmonary protection strategy with a tidal volume bety

+ Use multimodal monitoring to optimize fluid administration, and cardiovascular and hormonal therapy in patients with A

- Maintain normal tissue perfusion pressure (MAP-CVP) and Sa0,, _or Sa0,_orSa0, >70 %.*

1 6-8 mL/kg.* J

Referral?

« Identify barriers for adherence.
+ Provide an action plan to solve identified barriers.

Process

« Consultation with a specialist if the patient does not respond to measures in the first 60 minutes.
+ Referral to the ICU or a facility with a higher level of care.

)

+ Measure adherence to recognition, resuscitation, stabilization, and referral bundles.

control’

BP: blood pressure; SaO,_ : oxygen saturation in the superior vena cava; SaO,,  : oxygen saturation in the inferior vena cava;
Sa0, : oxygen saturation in the right atrium; AMV: assisted mechanical ventilation; MAP: mean arterial pressure;

CVP: central venous pressure; ICU: intensive care unit.

'Bundles suggested by the ACCM; e 2 Process suggested by the NICE;"* ¢ > Obtained from the “sepsis code”;%

* Bundles suggested by Han et al.*
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irritable and / or cries inconsolably; consultations
made by electronic means; and patients at risk
(especially, infants and immunocompromised
patients —receiving chemotherapy,
corticosteroids or immunosupressors, with
diabetes, splenectomized, and with sickle-cell
disease—)."* Initially, hemodynamic involvement

may not be observed but tachypnea due to
pulmonary involvement, oliguria due to renal
involvement without hypoperfusion, etc. may
be observed."” This may increase the number of
assessed patients, but the associated expenses
and mortality would be lower than not detecting
sepsis in an early manner.™

TaBLE 1. Comparison of the main measures suggested by analyzed consensuses

Recently published consensuses
Measures NICE guidelines? Surviving Sepsis Campaign ACCM guidelines®
guidelines®
Neonates, children, adults (including ¥ Adults. ¥ Neonates and children.
2 Population obstetric patients).
w
w
§ No suggestions. v' Suggest institutional performance ¥ Suggest the following bundles:
= improvement programs. o Recognition
o Bundles v" Mention bundles but do not provide o Resuscitation
& details. o Stabilization
] Institutional performance
Paediatric Sepsis Six.? v Clinical criteria (heart rate, respiratory | v Septic shock trigger/identification tool.*
Detection tools rate, blood pressure, etc.) and invasive
or non-invasive monitoring.
c
;f:f PEWS-POPS (do not recommend ong). | ¥ Not mentioned. ¥ Not mentioned.
& Scores
oo
i=]
T
&= They are divided into: ¥ Based on signs and symptoms. v' Based on signs and symptoms proposed
Clinical criteria o High risk by the PALS.
o Moderate to high risk
Goal-directed early therapy (not ¥ Early therapy based on the ¥ Goal-directed early therapy.
Strategy suggested or ruled out). hemodynamic profile.
Aninitial 20 mL/kg bolus followed by ¥ Aninitial 30 mL/kg bolus followed by ¥ Aninitial 20 mL/kg bolus followed by
Fluids control for rales/liver ptosis up to 40- control for hemodynamic status. control for rales/liver ptosis up to 40-
- 60 mL/kg, if necessary. 60 mL/kg, if necessary.
S
B Do nat specifically recommend a drug. | ¥ Prioritize noradrenaline. v Prioritize noradrenaline (warm shock)
] . and adrenaline over dopamine (cold
E Vasoactive drugs .
ﬁ W & shock). Support the use of a peripheral
= line.
Vital sign (heart rate, respiratory rate, ¥ Vital sign monitoring (heart rate, v" Baseline clinical sign monitoring
blood pressure, etc.) and mental status respiratory rate, blood pressure, etc.) followed by multimodal monitoring.
Manitoring (Glasgow or AVPU scale [alert, voice, and invasive or non-invasive
pain, unresponsive]) monitoring. monitoring.
c Not mentioned. v" Not mentioned. ¥" Multimodal monitoring and goals.
-'f.—:.‘ ¥ Suggest the eradication of the source of
= infection and optimization of antibiotic
bl therapy depending on the
b microorganism.
Consultation with a specialist trained ¥ Not mentioned. ¥ Not mentioned.
on making decisions in patients
T suspected of sepsis and with high risk
& criteria.
& Suggest the presence of trained staff if
the patient does not respond to the
initial treatment.
5 Not mentioned. ¥" Not mentioned. ¥ Suggest to measure adherence to
= detection, resuscitation, and stabilization
S bundles.
ﬁ ¥ Suggest to identify barriers for
] adherence and provide an adequate
o plan to improve care.

2 NICE: National Institute for Health and Care Excellence; ¢ ® Surviving Sepsis Campaign guidelines (International);'®

¢ ACCM: American College of Critical Care Medicine;"” PALS: Pediatric Advanced Life Support —~American Heart Association, USA—;
PEWS: Paediatric Early Warning Score; POPS: Paediatric Observation Priority Score; ® ¢ Paediatric Sepsis Six;* ®

¢ Septic shock trigger/identification tool.””
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If the foregoing is accompanied by tissue
hypoperfusion (diminished or very far apart
peripheral pulses, slowed down capillary refill
—> 2-3 seconds— or flash capillary refill, cold,
mottled or warm and vasodilated limbs, reduced
urine output —< 1 mL /kg/h-, altered sensorium/
somnolence, confusion, lethargy, etc.), SS should
be considered with a greater mortality risk than
SepSiS.”'W’e’O/SZ

Hypotension is not necessary for the clinical
diagnosis of SS, although its presence in a child
with suspected infection is confirmatory.®

Children experience an initial stage
of tachycardia without arterial hypotension
(compensated shock). When compensation
mechanisms are not enough to maintain a
normal blood pressure, tachycardia and arterial
hypotension occur (decompensated shock).”

Carcillo et al. reported that mortality was
5-7 % among children with compensated shock
versus 30 % among those with decompensated
shock. In addition, mortality in patients with
tachycardia was 3 % and increased to 4.4 % if it
was also associated with arterial hypotension, to
7.5 % if associated with capillary refill >3 seconds,
and to 27 % if associated with hypotension-related
prolonged capillary refill. If these parameters
were stabilized during the consultation, mortality
reduced by 40 %.>*

In children, SS is generally associated with
profound hypovolemia and a good response to
fluid administration.® Non-responsive children
have variable hemodynamic patterns that need to
be clinically identified. The most common pattern
includes a low cardiac output and high peripheral
resistance (cold shock). Its clinical manifestations
include cold, mottled skin, slow capillary refill,
weak pulses due to a small difference between
systolic and diastolic blood pressure and,
sometimes, a drop in blood pressure, which may
lead to multiple organ dysfunction.

A smaller percentage of patients have high
cardiac output and low peripheral resistance
(warm shock). It is characterized by vasodilation,
warm, red skin, bounding pulses due to a high
difference between systolic and diastolic blood
pressure, and shortened capillary refill time.*

In adolescents, it may present with a similar
hemodynamic pattern as in adults (vasodilation
due to vasomotor paralysis). If myocardial
function is compromised, cardiac output is
maintained through ventricular dilatation and
tachycardia. The impossibility of maintaining
ventricular dilatation or the presence of

tachycardia have been associated with a worse
outcome.*

SS clinical presentation models are associated
with different entities. In children with
community-acquired SS, cold shock would
predominate, whereas in those with hospital-
acquired SS, especially patients with central
venous catheter-associated infections, warm
shock would prevail 7%

In spite of such historical representation
(cold /warm), two-thirds of children may have
hemodynamic profiles that differ from clinical
examination signs.” Moreover, patients may shift
from one clinical presentation to the other during
treatment.®

Laboratory markers (lactic acid and troponin)
do not provide the same evidence in pediatric SS
compared to adult SS. The reviewed CPGs do not
yet recommend their use in children.!*!617

The NICE has pointed out that no sign or
symptom itself is enough to diagnose sepsis or
predict the patient’s outcome.' On their own,
they may over- or undervalue severity."” In
addition, there is a wide variation between the
thresholds reported in different studies for any
sign or symptom.'*

The Pre-Hospital Trauma Life Support (PHTLS)
provides separate respiratory rates ranges for
neonates up to 6 weeks, and for infants between 7
weeks and 1 year of age, but it does not establish
ranges for adolescents over 16 years old. The WHO
only provides respiratory rate ranges for children
between 2 months to 5 years old (Table 2).

The Pediatric Advanced Life support (PALS)
and the European Pediatric Life Support (EPLS)
provide multiple ranges —ranges for awake
children are tabulated. Likewise, they provide
separate ranges for infants up to 3 months, and
for those between 3 months and 2 years of age.

The PHTLS provides separate heart rate
ranges for neonates up to 6 weeks, and for infants
between 7 weeks and 1 year of age, but it does
not establish ranges for adolescents over 16 years
old (Table 3).

The ACCM suggests vital signs and ranges
according to the PALS and the American
Academy of Pediatrics’ SS trigger /identification
tool. It considers a heart rate > 205 to be “at
risk” for neonates between 0 and 3 months
old. It divides age groups into 10-13 years old
and older than 13 years old. The signs of risk
are heart rate > 100 beats per minute in both
groups and respiratory rate > 30 per minute for
children between 10 and 13 years old and 16 for
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children older than 13 years (Table 4). IN SUMMARY

Multiple variable monitoring or multimodal All members of the health care team in contact
monitoring (clinical, laboratory, invasive, non- with pediatric patients should be trained on the
invasive, etc.) enhances the determination of the basic points for the detection of sepsis (Table 5).
underlying hemodynamic status.!*7% At the emergency department or the

TABLE 2. Normal respiratory rate (breaths per minute) thresholds by program

APLS/PHPLS PALS EPLS PHTLS ATLS WHO
Neonates (< 1 month old) 30-40 30-60 30-40 30-50 <60 -—
0-1 year old 30-40 30-60 30-40 20-30 <60 <50
1-2 years old 25-35 24-40 26-34 20-30 <40 <40
2-3 years old 25-30 24-40 24-30 20-30 <40 <40
3-4 years old 25-30 24-40 24-30 20-30 <35 <40
4-5 years old 25-30 22-34 24-30 20-30 <35 <40
5-6 years old 20-25 22-34 20-24 20-30 <35 -
6-12 years old 20-25 18-30 20-24 (12-20)-30 <30 -
12-13 years old 15-20 18-30 12-20 (12-20)-30 <30 -—-
13-18 years old 15-20 12-16 12-20 12-20 <30 -

APLS: Advanced Pediatric Life Support; PHPLS: Pre-Hospital Pediatric Life Support; PALS: Pediatric Advanced Life Support;
EPLS: European Pediatric Life Support; PHTLS: Pre-Hospital Trauma Life Support; ATLS: Advanced Trauma Life Support;
WHO: World Health Organization.

TABLE 3. Normal heart rate (beats per minute) thresholds by program

APLS/PHPLS PALS EPLS PHTLS WHO
Neonates (< 1 month old) 110-160 85-205 85-205 120-160 <160
0-1 year old 110-160 100-190 100-190 80-140 <160
1-2 years old 110-150 100-190 100-190 80-130 <150
2-3 years old 95-140 60-140 60-140 80-120 <150
3-5 years old 95-140 60-140 60-140 80-120 <140
5-6 years old 80-120 60-140 60-140 80-120 < 140
6-10 years old 80-120 60-140 60-140 (60-80)-100 <120
10-12 years old 80-120 60-100 60-100 (60-80)-100 <120
12-13 years old 60-100 60-100 60-100 (60-80)-100 <100
13-18 years old 60-100 60-100 60-100 60-100 <100

APLS: Advanced Pediatric Life Support; PHPLS: Pre-Hospital Pediatric Life Support; PALS: Pediatric Advanced Life Support;
EPLS: European Pediatric Life Support; PHTLS: Pre-Hospital Trauma Life Support; WHO: World Health Organization.

TABLE 4. Risk signs according to different consensuses

2016 NICE guidelines™ 2017 ACCM guidelines"”
Respiratory rate Heart rate Respiratory rate Heart rate
(breaths per minute) (beats per minute) (breaths per minute) (beats per
minute)
High risk Moderate High risk Moderate
to high risk to high risk

<1 year old > 60 50-59 > 160 or < 60 150-159 > 60 See reference
1-2 years old >50 40-49 > 150 or < 60 140-149 > 40 >190
3-4 years old >40 30-39 > 140 or < 60 130-139 >40 > 140
5 years old >29 24-28 >130 or < 60 120-129 >40 > 140
6-7 years old >27 24-27 >120 or < 60 110-119 > 30 > 140
8-11 years old >25 22-24 >115 or < 60 105-114 >30 > 140
>12 years old >25 21-24 >130 91-130 >16 >100

NICE: National Institute for Health and Care Excellence; ACCM: American College of Critical Care Medicine.
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TaBLE 5. Clinical recognition of patients with sepsis and septic shock

Term Outcome measures

1. Sepsis Infection + tachypnea + tachycardia (WITHOUT signs of hypoperfusion) +
behavioral changes or malaise.

2. Septic shock Infection + tachypnea + tachycardia (WITH signs of hypoperfusion).®

3. Compensated septic shock Term 2 + normal blood pressure.

4. Decompensated septic shock Term 2 + arterial hypotension.

2 Signs of hypoperfusion: altered state of consciousness; diminished or very far apart -bounding- peripheral pulses;
slowed down capillary refill —> 2-3 seconds— or flash capillary refill; cold or mottled limbs; reduced urine output: <1 mL/kg/h.

FIGURE 2. Paediatric Sepsis Six (adapted from the UK Sepsis Trust Paediatric Group)

Recognition of a child at risk
If a child has suspected or proven infection and at least 2 of the following signs:
« Core body temperature < 36 or > 38.5 *C
- Inappropriate tachycardia or tachypnea for age (see age criteria or PALS guidelines)

« Altered mental status (including somnolence/irritability/lethargy/floppiness)
« Reduced peripheral perfusion/prolonged capillary refill

Apply a high suspicion index for infants younger than 3 months, children with chronic disease, recent surgery orimmunocompromised.

THINK:
Could this child have SEPTIC SHOCK?
Request a consultation with an experienced pediatrician or pediatric emergency physician or pediatric intensivist ~ Signature

If you are highly certain that it is sepsis, respond Signature Highly certain that it

Time ; ,
with Paediatric Sepsis Six: _ _ is NOT sepsis or unsure

Time

-
Complete all steps WITHIN 1 hour Time Signature ey

1. Give high flow oxygen. | | | |

NO sepsis.

2. Obtain intravenous/intraosseous access | | | ]

and take blood tests. Review in the next hour.

a. Blood culture.
b. Blood glucose (treat low blood glucose).
c. Blood gas (+ WBC count and, if possible, lactate and CRP).

NO sepsis.

| | | Sepsis

3. Give intravenous/intraosseous antibiotics. | Start the Paediatric Sepsis Six.

a. Give broad-spectrum antibiotics as per local regulations.

4. Consider fluid administration. [ ] : I

Review in the next hour.

Objective: restore normal circulating volume and physiological parameters.
a. Provide 20 mL/kg isotonic saline over 5-10 min and repeat IF necessary. NO sepsis. :l |:]
b. Be cautious with fluid overload: examine for rales, crepitations, and hepatomegaly. i

P iasinmncans Sepsis B

5. Consultation with pediatrician or pediatric specialist. | I | St e i Sepeta 5

6. Consider inotrope administration. I m

If normal parameters are not restored after the administration of = 40 mL/kg of fluids, Review in the next hour.
consider the following:

a. Adrenaline or dopamine (cold shock) may be given via peripheral intravenous

or intraosseous access.

b. Noradrenaline or dopamine (warm shock) may be given via peripheral intravenous

or intraosseous access.

Use your clinical judgment when assessing a child.
Not all children with suspected or proven infection have sepsis; however, a rapid identification and the initiation of simple

measures and timely treatments according to sepsis recognition are key to improve outcomes.

PALS: Pediatric Advanced Life support; WBCs: white blood cells; CRP: C-reactive protein.
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hospitalization unit, outside the ICU, where

the triage usually takes place, tools that trigger

treatment-related actions once a patient is
recognized as “positive” should be implemented

(e.g., Paediatric Sepsis Six [PSS], Paediatric Early

Warning Score [PEWS], Paediatric Observation

Priority Score [POPS], etc.).141760-63
Two recent studies adapted the quick

Sequential Organ Failure Assessment (GSOFA)
score, suggested by Sepsis-3, to pediatric values
and compared it with other scores used at
pediatric ICUs (PICUs). Although the Pediatric
Sequential Organ Failure Assessment (pSOFA)
showed an excellent intrahospital mortality
discrimination capacity, consensuses do not
recommend it yet>**® and, most likely, it may
not be easily implemented at the emergency
department.

At the PICU, in addition to basic criteria,
multimodal monitoring findings may help for a
better determination of hemodynamic status.”

The initial recognition bundle should include
the following:

1) A trigger tool to identify clinical criteria
(checklist, PSS, etc.) and populations at
risk (immunocompromised and transplant
patients, etc.).

2) A clinical assessment within 15 minutes for
any patient identified as positive by the trigger
tool.

3) Treatment trigger in the first 15 minutes.
Figure 2 describes an example of these

measures according to the Paediatric Sepsis Six.®

Measuring adherence will help to assess the

performance of institutional teams.

CONCLUSION

Sepsis and SS are one of the main public
health problems worldwide. Teamwork and
the use of diagnostic and therapeutic bundles
improve the management of sepsis and help to
measure performance. Each facility should have
a “recognition” bundle with their own tools to
identify children with septic shock in an early
manner. B
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