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Recommendations for the initial management of septic 
shock in children
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ABSTRACT
We present an update on recommendations for managing septic shock in the emergency department 
during the “golden hour,” highlighting the importance of early recognition and rapid implementation of 
therapeutic measures to reduce morbidity and mortality. It includes specific diagnostic criteria (the Phoenix 
Sepsis Scale), which improve the identification of sepsis and septic shock, although their usefulness in 
the initial stage is limited. This update covers strategies for hemodynamic support, airway management, 
individualized ultrasound-guided fluid therapy, and the safe use of vasoactive drugs administered via 
peripheral routes. It emphasizes the importance of administering antibiotics within the first hour.
Incorporating these elements into institutional protocols helps optimize initial treatment in the emergency 
department, even in settings with limited resources. It serves as a key tool for improving the prognosis 
in pediatric patients with sepsis.
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INTRODUCTION
The prognos is  and c l in ica l  course  o f 

patients with sepsis are time-dependent. For 
every hour that shock persists, the risk of death 
increases 2.3-fold, and mortality rises to 80%. 
Early diagnosis and timely treatment improve 
morbidity and mortality.1,2 In pediatric emergency 
departments (PEDs), the “resuscitation measures” 
are typically initiated during the so-called “golden 
hour” of treatment. Once sepsis is recognized, 
treatment should follow established protocols, and, 
if appropriate, plans should be made to transfer 
the child to a facility with greater resources. 
The objective of this paper is to present current 
recommendations for managing septic shock 
during the first hour.

METHOD FOR SELECTING THE SOURCES 
CONSULTED

We conducted a narrative review of the 
literature on resuscitation recommendations and 
the management of the first hour of pediatric 
septic shock in the PubMed/MEDLINE, Scielo, and 
LILACS databases, prioritizing clinical practice 
guidelines (including the recent publication of 
the Surviving Sepsis Campaign 2026 [SSC]) 
consensus statements, and relevant original 
studies published in recent years. The literature 
was selected based on clinical relevance and 
applicability.

NEW DEFINITIONS AND CRITERIA FOR 
SEPSIS AND SEPTIC SHOCK IN CHILDREN

In 2016, the Third International Consensus 
on the Definitions of Sepsis and Septic Shock 
proposed a new definition for adults called 
Sepsis-3. Sepsis was defined as “life-threatening 
organ dysfunction caused by a dysregulated host 
response to infection.” It was agreed to simplify 
concepts by eliminating the terms SIRS (systemic 
inflammatory response syndrome), severe sepsis, 
and sepsis with multi-organ involvement, and 
“operational” clinical definitions were proposed, 
such as the simplification of the Sequential Organ 
Failure Assessment (SOFA) into a quick SOFA 
(qSOFA) that considers three clinical aspects: 
altered mental status, increased respiratory rate, 
and/or decreased systolic blood pressure. These 
criteria have been used in adults to reach a 
diagnosis and start treatment quickly.3

However, this classification is not appropriate 
for children due to the significant physiological 
differences between the two age groups. For 
example, in children, hypotension is a late sign, 

and its presence is associated with higher 
mortality.4

The adaptation of Sepsis-3 to pediatrics 
through the Pediatric Sequential Organ Failure 
Assessment (pSOFA), which included an 
assessment at our institution—albeit specifically 
for patients with higher morbidity and mortality—
proved to be insensitive for early detection.5-7

In 2024, the Phoenix Sepsis Scale (PSS) was 
validated; it includes four organ dysfunctions as 
diagnostic criteria: respiratory, cardiovascular, 
coagulation, and neurological (Table 1). Sepsis 
is defined as a life-threatening organ dysfunction 
with a PSS score of ≥2, in the context of a 
confirmed or suspected infection. Septic shock is 
defined as sepsis (PSS ≥2) with at least 1 point 
in the cardiovascular category (blood lactate 
≥5 mmol/L, age-appropriate hypotension, or the 
need for vasoactive agents).8,9

The PSS is used for the definitive diagnosis 
of sepsis and/or septic shock, and is useful 
for quality assessment, clinical research, and 
epidemiological surveillance. It should not be 
used as a screening tool for early detection or 
diagnosis, nor to trigger initial interventions.

IDENTIFYING HIGH-RISK PATIENTS IN THE 
EMERGENCY DEPARTMENT

The timely detection of children with sepsis 
poses a challenge for emergency departments. 
Triage assesses the “pediatric evaluation triangle” 
(risk factors, comorbidities, and abnormal vital 
signs) and determines the primary reason for 
the visit. Having a dedicated triage area allows 
patients to be categorized according to their 
severity and optimizes care. In recent years, 
numerous tools for the early detection of sepsis 
have been developed and incorporated into the 
triage process, primarily in the United States, 
the United Kingdom, and Australia. These tools 
integrate clinical variables, vital signs, and 
risk factors, and demonstrate high sensitivity 
in identifying sepsis. However, their positive 
predictive values are often low due to the low 
prevalence of the disease in the countries where 
they were developed, leading to a considerable 
number of false alarms. More recently, models 
tailored to resource-limited settings have been 
developed, with promising initial results. In 
addition, many tools have incorporated parents’ 
level of concern and the physician’s clinical 
judgment as additional elements and predictors 
of sepsis.10

Therefore, when initiating treatment for a child 
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with suspected septic shock, a set of factors must 
be considered in conjunction with a clinical picture 
of suspected or confirmed infection associated 
with signs of tissue hypoperfusion (abnormalities 
in capillary refill, pulse, extremity temperature, 
sensory function, and urine output).

HEMODYNAMIC SUPPORT DURING THE 
FIRST HOUR

The main objectives are to normalize heart 
rate, capillary refill time, pulses, limb temperature, 
blood pressure (BP), and urine output.11

The age-adjusted shock index: heart rate/
systolic blood pressure (SIPA) is useful for 
predicting the need for resources such as 

FEU: fibrinogen equivalent units, IMV: mechanical ventilation, INR: international normalized ratio of prothrombin time, PAFI: ratio 
of partial pressure of oxygen to inspired oxygen fraction, SAFI: ratio of oxygen saturation measured by pulse oximetry to inspired 
oxygen fraction (only when oxygen saturation is <97%).
a The score can be calculated even if some variables are missing (for example, if lactate is not measured and/or vasoactive agents 
are not used, a cardiovascular score can still be determined based on blood pressure). Unmeasured variables do not contribute 
points to the score.
b SAFI: The ratio is calculated only if oxygen saturation is 97% or less.
c A 1-point respiratory dysfunction score can be assigned to any patient receiving oxygen, high-flow oxygen therapy, noninvasive 
positive pressure ventilation, or mechanical ventilation, and includes a PAFI <200 and a SAFI <220 in children not receiving 
mechanical ventilation.
d Vasoactive agents include any dose of epinephrine, norepinephrine, dopamine, dobutamine, milrinone, and/or vasopressin. 
e The reference range for lactate is 0.5 to 2.2 mmol/L. Lactate may be arterial or venous.
f Age is not adjusted for prematurity, and the criteria do not apply to newborns or individuals aged 18 or older.
g Preferably use measured mean arterial pressure (MAP) (invasive arterial pressure if available, or noninvasive oscillometric 
pressure). If this is not available, a calculated MAP (1/3 × systolic blood pressure + 2/3 × diastolic blood pressure) may be used 
as an alternative.
h Reference ranges for coagulation variables: platelets 150 000-450 000/μL; D-dimer <0.5 mg/L FEU; fibrinogen 180 to 410 mg/dl. 
The INR reference range is based on the local reference prothrombin time.
i Neurological dysfunction was assessed in both sedated and non-sedated patients, as well as in those receiving or not receiving 
IMV support.
j The Glasgow Coma Scale measures the level of consciousness based on verbal, ocular, and motor responses (range: 3-15; a 
higher score indicates better neurological function).

Table 1. Phoenix Sepsis Scalea (adapted from Schlapbach LJ et al.8)

Variables 	 0 points	 1 point	 2 points	 3 points

Respiratory 	 PAFI ≥400	 With any respiratory	 With IMV 	 With IMV:
(0-3 points)	 or SAFI ≥292b	 supportc:	 PAFI 100-200 or	 PAFI <100 or
			   PAFI <400 or SAFI <292	 SAFI 148-220:	 SAFI <148
Cardiovascular 		  1 point for each	 2 points for each
(0-6 puntos)	 Without	 (maximum 3)	 (maximum 6)
		  vasoactive drug	 One vasoactive drugd	 ≥2 vasoactive drugsd

		  Lactate <5 mmol/L	 Lactate 5-10.9 mmol/Le	 Lactate >11 mml/Le

Mean blood pressure by age (mmHg)f,g

<1 month		  >30	 17-30	 <17
1-11 months	 >38	 25-38	 <25
1-<2 years	 >43	 31-43	 <31
2-<5 years	 >44	 32-44	 <32
5-<12 years	 >48	 36-48	 <36
12-17 years	 >51	 38-51	 <38	
Coagulationh		  1 point for each)
(0.2 points)		  (maximum 2)
		  Platelets ≥100,000/μl	 Platelets <100,000/μl 
		   INR ≤1.3	 INR >1.3
		  D-dimer	 D-dimer
		  ≤2 mg/L FEU 	 >2 mg/L FEU
		  Fibrinogen ≥100 mg/dl 	 Fibrinogen <100 mg/dl		
Neurologicali	 Glasgow Coma	 Glasgow Coma	 Unresponsive pupils
(0-2 points) 	 Scale >10j with 	 Scale ≤10j	 (bilateral) 
		  responsive pupils	
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transfusions, admission to a pediatric intensive 
care unit (PICU), mechanical ventilation, and 
mortality.12 Cut-off values differ by age: >1.2 for 
children aged 1 to 6 years; >1.0 for children aged 
7 to 12 years; and >0.9 for those over 12 years 
of age. Monitoring changes in the SIPA (for 
example, with measurements at admission and at 
24 hours) can help assess response to treatment.

1. 	Measures upon admission (minute 0)
The initial actions are:

a) 	Maintain a patent airway, assessing the need 
for endotracheal intubation.

b) 	Administer O2 via a nasal cannula, simple 
mask, reservoir mask, high-flow cannula, 
noninvasive ventilation, or invasive mechanical 
ventilation (IMV).

c) 	Establish two peripheral vascular access sites 
or an intraosseous access site (or prepare 
existing catheters for use).

d)	 Initiate noninvasive hemodynamic monitoring: 
serial measurements of blood pressure, pulse 
oximetry, electrocardiogram, temperature, 
urine output, and point-of-care ultrasound 
(POCUS), if available and performed by 
trained personnel.
Once a i rway patency,  breath ing,  and 

circulation (ABC) have been ensured, administer 
O2 to correct hypoxemia, but avoid hyperoxia.13 
If there is progressive cardiopulmonary failure 
(bradycardia, bradypnea, hypotension) or a 
Glasgow Coma Scale score <8, orotracheal 
intubation should be performed, ensuring 
adequate f luid preload and, i f  necessary, 
administering vasoactive agents beforehand. In 
regions with limited access to a PICU, oxygen 
may be administered via bubble CPAP or 
noninvasive ventilation if IMV is not feasible.

Establish two vascular access points and 
obtain laboratory samples. If this cannot be 
achieved within the first 5 minutes or after two 
attempts, intraosseous access is indicated, as 
it is safe and easy to implement, and it enables 
the administration of any medication or fluid. 
The samples obtained allow for the detection 
of abnormalities requiring immediate correction, 
such as hypocalcemia, hypoglycemia, and 
hypokalemia. The laboratory provides information 
on organ dysfunction, including a complete blood 
count, transaminases, renal function, lactate, 
coagulation profile, electrolytes, acid-base status, 
procalcitonin, fibrinogen, and D-dimer. Any 
abnormalities will be identified and corrected.

Lactic acid is a cardiovascular component of 

the PSS. Elevated levels are a warning sign, and 
serial measurements are useful as a diagnostic 
criterion and as a guide for treatment or follow-
up. It should not be used in isolation to guide 
decision-making.14,15

2. 	Fluid therapy (5 minutes)
Init iate careful f luid replacement using 

balanced crystalloid solutions such as Ringer’s 
Lactate™ or PlasmaLyte™16,17 or saline, infused 
over the next 30 to 60 minutes. Periodically 
monitor for signs of volume overload, such as 
hepatomegaly, pulmonary rales, cough, a third 
heart sound, and/or ultrasound findings. If any of 
these signs are present, fluid administration must 
be discontinued, and vasoactive agents must be 
initiated via peripheral or intraosseous access if 
central access is not available.

The SSC recommends considering the 
availability of PICU when determining treatment.18 
When PICU is available, administer boluses of 
10 to 15 ml/kg up to a total of 40–60 ml/kg over 
60 minutes. If PICU is not available, the approach 
varies depending on the presence of hypotension. 
In the absence of hypotension (compensated 
shock, with normal blood pressure), they suggest 
not administering fluids in boluses and initiating 
maintenance therapy, as rapid bolus infusion 
within the first hour has been shown to increase 
mortality compared with maintenance hydration.19

In  con t ras t ,  i n  cases  o f  hypo tens ion 
(decompensated shock), they recommend 
administering up to 40 ml/kg as a bolus (Figure 1). 
In patients with heart failure or cardiomyopathy 
(malnourished patients, those with a history 
of myocardit is,  cancer patients receiving 
anthracyclines, etc.), fluid administration should 
be initiated at a rate of 5 ml/kg while monitoring 
for signs of fluid overload. Peripheral edema, 
characteristic of capillary injury, without other 
signs of hypervolemia, would not contraindicate 
continuing the infusion.

In recent years, the use of POCUS—performed 
by trained personnel—to guide fluid resuscitation 
has become a useful tool for identifying children 
in whom fluid administration could be harmful 
(congested inferior vena cava, pulmonary B-lines, 
or impaired contractile function). It then allows for 
an assessment of tolerance to the administered 
fluids.20-22

During the resuscitation phase of sepsis (the 
first 24 hours), damage to and detachment of 
the endothelial glycocalyx have been described 
as being associated with worse outcomes.23,24 
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The use of unbalanced solutions would directly 
contribute to the loss of the endothelium’s anti-
adhesive phenotype, facilitating thrombosis, 
capillary obstruction, tissue hypoperfusion, and 
increased vascular leakage of fluids, proteins, 
and inflammatory cells into the tissues. Fernández 
Sarmiento et al. demonstrated that glycocalyx 
degradat ion worsens s ix hours af ter  the 
administration of boluses of unbalanced solutions, 
which is associated with increased vascular 
permeability, metabolic acidosis, hyperchloremia, 
and renal failure.16,25,26

However, the recent multicenter PRoMT 
BOLUS study, which compared balanced 
solutions with normal saline in children with 
septic shock, concluded that there are no 

significant differences in the most critical clinical 
outcomes (assessed using the indicator MAKE30 
(major adverse kidney event), which measures 
mortality, the need for renal replacement therapy, 
or persistent renal dysfunction. Although there 
were biochemical variations (hyperchloremia 
in the saline group and higher lactate levels in 
the balanced fluids group), these had no impact 
on the primary outcome. The study concludes 
that both options are equally safe and effective 
for initial resuscitation.27 It should be noted, 
however, that the study’s external validity is 
limited to high-resource countries. As the authors 
acknowledge, nearly the entire cohort came 
from the United States, Canada, and Australia, 
with mild disease severity (mortality ~1%; <14% 

Figure 1. Fluid management and vasoactive drugs in septic shock

PICU: pediatric intensive care unit; US: ultrasound.
1 The US findings that should be evaluated are: vena cava collapsibility, pulmonary B-lines, and cardiac contractility; 2 If balanced 
solutions are not available, use 0.9% saline solution; 3 The amount of fluids administered to obese patients should be adjusted to 
the ideal weight for height; 4 If PICU is not available, discontinue bolus infusions once blood pressure has improved.

Sepsis-
induced 
shock

Without PICU availableWithout PICU available

Arterial 
hypotension

No

Do not administer boluses 
unless there are signs of 

dehydration with concurrent 
fluid losses

Maintenance 
fluids

Transfer to 
the PICU4

Start vasoactive 
drugs if signs of 

hypoperfusion persist

YesNo

YesNo

–+

Vasoactive 
drugs

Did the patient receive a  
total infusion of 40 ml/kg?

Permanent clinical 
monitoring

Did the patients meet 
clinical goals?

Bolus of 10 ml/kg of 
balanced crystalloid 

solution2,3

Permanent clinical 
monitoring

Yes
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required vasoactive support, and fewer than 
10% were placed on mechanical ventilation). 
This contrasts substantially with resource-limited 
settings, where mortality from sepsis is higher, 
meaning that the results may not be transferable 
to critically ill patients. In Argentina, Galván et al. 
reported a mortality rate of 16.5%, with 37% of 
patients not receiving antibiotics within the first 
hour.28

Elevated procalcitonin levels are associated 
with endothelial and microvascular dysfunction, 
which contributes to increased fluid overload, the 
need for vasopressors, multiple organ failure, 
prolonged stays in the PICU, and higher mortality. 
This clinical phenotype suggests that endothelial 
injury plays a key role in the pathophysiology of 
sepsis, and that microcirculatory abnormalities 
could be a future therapeutic target.29

In the PED, rapid f lu id infusions were 
associated with higher adjusted odds of death 
(aOR = 1.11; 95%CI 1.01-1.23), intubation 
(aOR = 1.25; 95%CI 1.09-1.44), and NIV 
(aOR = 1.20; 95%CI 1.05-1.38).30 Therefore, 
controlled and adequate fluid resuscitation is 
recommended during the first hour, guided by 
ultrasound whenever possible.18

If the patient remains in shock after fluid 
administration (fluid-refractory shock) or if signs 
of fluid overload have appeared, vasoactive drugs 
are indicated within the first hour.

The  lack  o f  cen t ra l  vascu la r  access 
has historically been a barrier to the early 
administration of these drugs. However, their 
infusion via peripheral access has been widely 
validated, and few side effects have been 
reported.31,32 It is recommended to dilute drugs 
3 to 10 times more than those administered via 
central access.33-35

3. 	Vasoactive support (within the first 	
	 60 minutes in fluid-refractory shock)

It has been suggested that there is not 
always a correlation between clinical signs of 
perfusion (capillary refill time, noninvasive blood 
pressure, extremity temperature, pulses, etc.) 
and the hemodynamic profile determined by 
parameters obtained through invasive methods, 
which are often not available in the emergency 
department.36-38

The SSC recommends guiding vasoactive 
therapy using advanced hemodynamic variables 
(cardiac output/cardiac index, systemic vascular 
resistance, or central venous oxygen saturation); 
therefore, in cases of fluid-refractory shock, 

admission to the PICU is necessary after the first 
hour.18

Furthermore, they emphasize that there 
is  insuf f ic ient  evidence to recommend a 
preferred first-line treatment with epinephrine or 
norepinephrine. Either drug may be indicated 
depending on the treating physician’s preference, 
its availability, and the child’s clinical profile.18

Adrenaline is indicated at doses ranging 
from 0.05 µg/kg/min to 0.3 µg/kg/min to optimize 
cardiac contractility due to the β-agonist effect of 
these doses. In comparison, norepinephrine is 
administered at an initial dose of 0.05 µg/kg/min 
to achieve α-agonist effects. Dopamine may be 
associated with higher mortality and is reserved 
as a second-line option.18,39,40

Once therapy with vasoactive agents has 
begun, titrate them by evaluating clinical response 
and achievement of goals. If shock persists, follow 
the steps recommended by local guidelines and 
transfer the patient to a PICU. During transport 
or while waiting, the child will continue to receive 
treatment without delaying or interrupting therapy.

In children with septic shock who require 
vasoactive agents, the SSC and the Latin 
American Consensus recommend initiating their 
administration via peripheral venous access 
rather than delaying treatment until central venous 
access is established.14,18 In such cases, the 
necessary precautions for their administration 
and proper dilution should be taken into account.35

4. Antibiotics (within the first 60 minutes)
In children with suspected septic shock, 

antibiotic therapy should be initiated as soon as 
possible—ideally within the first 60 minutes—as 
this improves outcomes and reduces mortality.18 
Several studies have demonstrated an association 
between the rate of administration and reduced 
mortality.2,41,42

In children with sepsis but without shock, it 
is recommended to begin treatment as soon as 
possible, within 3 hours of diagnosis.43-45

Obta in b lood cu l tures before s tar t ing 
antimicrobial therapy, provided that this does not 
delay the administration of antibiotics.18

5. Metabolic issues (correct as soon as they 
are detected)

Metabol ic  d is turbances could worsen 
the condition. A lack of intracellular glucose 
(hypoglycemic shock) exacerbates energy 
deficiency. To prevent this and optimize glucose 
delivery, infusion rates of 4-6 mg/kg/min are 
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needed to maintain blood glucose levels between 
80 and 150 mg/dl. Hyperglycemia is also harmful; 
for levels >180 mg/dl, intravenous insulin therapy 
is recommended, based on experience with 
adults.46

Calcium plays a role in myocardial contractility 
and vasomotor tone. During sepsis, their regulation 
may be impaired, and these abnormalities should 
be corrected. Bicarbonate administration is not 
indicated in patients with shock and a pH >7.15, as 
it is associated with sodium and volume overload, 
as well as an increase in lactate, PCO2, and 
decreased calcium ion.

The use of hydrocortisone is recommended 
in children with suspected adrenal insufficiency 
( p r o l o n g e d  s t e r o i d  t h e r a p y ,  c e n t r a l 
nervous system disorders, and/or impaired 
adrenocorticotropic hormone production, or those 
with purpura fulminans). A dose of 60 mg/m2 is 
recommended. 14,18,47

Due to the risks of complications and the 
increased morbidity and mortality associated 
with red blood cell transfusions in critically 
ill patients, more restrictive strategies have 
been proposed. For children with septic shock 
who remain stable (defined as a mean arterial 
pressure more than 2 standard deviations below 
the normal range for their age and no increase 
in vasoactive medications for at least 2 hours), 
the recommendation is not to transfuse red 

blood cells if the hemoglobin concentration is 
≥7 g/dl. However, no recommendations were 
made regarding transfusion thresholds for 
hemodynamically unstable children.48,49

Some of the aspects mentioned—such as the 
use of steroids, the monitoring and interpretation 
of biomarkers, red blood cell transfusions, etc.—
are typically carried out within the framework of 
the PICU, and this document does not aim to 
analyze them in greater detail.

Figure 2 summarizes the management of a 
child with septic shock.

CONCLUSION
The prognosis for sepsis in children depends 

largely on the speed and effectiveness of 
initial treatment. The first hour after diagnosis 
represents a critical window of opportunity to 
reduce mortality and its sequelae. Implementing 
new, specific diagnostic definitions, along 
with updated strategies for hemodynamic 
management, ultrasound-guided rational fluid 
administration, vasoactive drugs, and early 
antibiotic administration, improves clinical 
outcomes. Pediatric emergency departments 
must have clear, feasible protocols tailored to their 
resources to act quickly. Continuous updating, 
based on the best available evidence, is essential 
for optimizing the management of septic shock 
in children and ensuring timely and safe care. n

Figure 2. Stepwise algorithm for managing septic shock during the “golden hour” in pediatric emergencies

1 Blood gases, ionogram, serum calcium, blood glucose, lactic acid, complete blood count, coagulation panel, liver function tests, 
urea, creatinine, fibrinogen, and D-dimer.

Minutee 0

First 
5 minutes

Minutes  
5 to 600

• Timely recognition of shock
• Assessment
• Administer O2
• Initiate noninvasive monitoring/determine adjusted shock index  
  (heart rate/systolic blood pressure)

• Establish peripheral or intraosseous vascular access (at least 2)

• Administer fluids based on intensive care availability (Figure 1)
• Collect samples for laboratory tests1 and blood cultures
• Correct hypoglycemia, hypocalcemia, hypo- or hyperkalemia
• Administer broad-spectrum antibiotics (do not delay due to difficulty 
obtaining blood cultures)
• In cases of fluid-refractory shock, initiate vasoactive drugs via 
peripheral vascular access if central access is not available
• Arrange transfer to the critical care unit
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