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Guidelines and Resources

Review evidence-based practice guidelines for adult and pediatric sepsis, along with implementation tools to use in your practice.
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Definitions

* Shock = oxygen delivery does not meet oxygen consumption/
demand or oxygen utilization impaired at mitochondrial level

* Sepsis = Life-threatening organ dysfunction caused by a
dysregulated host response to infection.

* Septic Shock = subset of sepsis with circulatory and
cellular/metabolic dysfunction (associated with a higher risk of

mortality)



JAMA | Original Investigation

Development and Validation of the Phoenix Criteria for Pediatric Sepsis
and Septic Shock

L. Nelson Sanchez-Pinto, MD, MBI; Tellen D. Bennett, MD, MS; Peter E. DeWitt, PhD; Seth Russell, MS;

Margaret N. Rebull, MA; Blake Martin, MD; Samuel Akech, MBChB, MMED; David J. Albers, PhD;

Elizabeth R. Alpern, MD, MSCE; Fran Balamuth, MD, PhD, MSCE; Melania Bembea, MD, MPH, PhD;

Mohammod Jobayer Chisti, MBBS, MMed, PhD; Idris Evans, MD, MSc; Christopher M. Horvat, MD, MHA;

Juan Camilo Jaramillo-Bustamante, MD; Niranjan Kissoon, MD; Kusum Menon, MD, MSc;

Halden F. Scott, MD, MSCS; Scott L. Weiss, MD; Matthew O. Wiens, PharmD, PhD; Jerry J. Zimmerman, MD, PhD;
Andrew C. Argent, MD, MBBCh, MMed; Lauren R. Sorce, PhD, RN, CPNP-AC/PC; Luregn J. Schlapbach, MD, PhD;
R. Scott Watson, MD, MPH; and the Society of Critical Care Medicine Pediatric Sepsis Definition Task Force

2024;331;(8):665-674. doi:10.1001/jama.2024.0179



Phoenix Sepsis Score

Sepsis = suspected /proven infection with sepsis score >2

Septic shock = sepsis with >1 cardiovascular point.



Table 2. The Phoenix Sepsis Score®

0 Points 1 Point 2 Points 3 Points
Respiratory (0-3 points)
Pao,:Fi0, 2400 or Spo,:Flo,  Pao,:Fio, <400 and any Pao,:Fi0, 100-200 and IMV  Pao,:Fi0, <100 and
>292° respiratory support® or Spo,:Flo,  or Spo,:Fio, 148-220 IMV or Spo,:Fio, <148
<292 and any respiratory support® and IMV and IMV
Cardiovascular (0-6 points)
1 point each (up to 3) for: 2 points each (up to 6) for:
No vasoactive medications® 1 Vasoactive medication® >2 Vasoactive medications®
Lactate <5 mmol/L® Lactate 5-10.9 mmol/L® Lactate 211 mmol/L®
Mean arterial pressure by age,
mm Hg"9
<1 mo >30 17-30 <17
l1tollmo >38 25-38 <25
lto<2y >43 31-43 <31
2to<5y >44 32-44 <32
S5to<l2y >48 36-48 <36

12to17y >51 38-51 <38

2024;331;(8):665-674. doi:10.1001/jama.2024.0179



Coagulation (0-2 points)"

Platelets 2100 x 103/pL

International normalized
ratio 1.3

D-dimer <2 mg/L FEU
Fibrinogen 2100 mg/dL

1 point each

(maximum of 2 points) for:

Platelets <100 x 103/pL

International normalized
ratio >1.3

D-dimer >2 mg/L FEU
Fibrinogen <100 mg/dL

Neurologic (0-2 points)’

Glasgow Coma Scale score
>10/; pupils reactive

Glasgow Coma Scale score
=10/

Fixed pupils bilaterally

2024;331;(8):665-674. doi:10.1001/jama.2024.0179



Clinical considerations

=Need for antimicrobial treatment
=Need for organ support

Considerations

Clinical

=Need for antimicrobial treatment

=Need for organ support

= Transfer to institution with
intensive care facilities

Quality improvement
«Adherence to best practices

Research
=Enrollment in clinical trials

Epidemiology
= Disease surveillance and
outcome monitoring

( Unwell child with suspected infection ]

'

Screen for sepsis®

Sepsis suspected

Yes

Y

Assess for organ dysfunction

|

Y

Phoenix Sepsis Score? No

total 22

Monitor and reassess

y
Yes

{ Meets criteria for sepsis ]

|

3

Phoenix Sepsis Score® \ No
cardiovascular 21

lYES

Meets criteria for septic shock
Sepsis with cardiovascular dysfunction

!

2024;331;(8):665-674. doi:10.1001/jama.2024.0179



PN Systematic Screening for N
7 i; , Sepsis in Chiidren @
Within 1 Within 3
hour of initial * hours of initial
recognition of suspicion of
septic shock Expedited sepsis
diagnostic
Shock evaluation

develops ‘\/i‘

Diagnostic evaluation supports
sepsis-associated organ dysfunction

| ¢
00| © 0| 6 | ©

Obtain Collect Start empiric Measure Administer fluid Start vasoactive
IV/10 blood broad-spectrum lactate. bolus(es) if shock | agents if shock
access. culture. antibiotics. is present.” persists.”
(" Respiratory support )
Assess for Pediatric Acute Respiratory Distress Syndrome
Infectious source control Continuous Fluid and vasoactive titration*
reassessment

Advanced hemodynamic monitoring if shock persists

= +/- hydrocortisone = Avoid hypoglycemia VA or VV ECLS for refractory shock or

for refractory shock** = Antimicrobial oxygenation/ventilation failure (after addressing
= Nutritional support stewardship other causes of shock and respiratory failure)




Symbol Key @@ Strong Recommendation For @ Conditonal Recommendation For €D Good Practice Statement

oo Sepsis Improvement Program, Including Standard Operating Procedures for Treatment

| Probable Sepsis I |  Suspected Septic Shock |
v

Time-limited course of rapid
investigation and evaluation

Diagnostic evaluation supports
sepsis-associated organ dysfunction

Within Within
maximum of @@ Measure lactate maximum of
3 hours of initial Collect blood culture 1 hour of
s of |@ o
_l Start empiric broad-spectrum antibiotics sapse
Fluid bolus therapy Vasoactives
] Do not use: Start/titrate epinephrine or
a) € ! septic shock withoul hypotension in norepinephring
healthcare systems with 16 infensive care
availability, OR 0 Initiate through peripheral venous access
if central access is absent
o) @B If fluict overload is present, OR
3 o ] @ May be intated alongside fuid therapy it
Je) My is tesolved \ Continuous ,/' evidence of Iife-threatening end-organ
@ Administer 10-20 mL/kg bolus of reassessment hypoperfusion
balanced or buffered crystalloid

« @ Cardiac & lung POCUS,

@ Up to 40 mL/kg: @ Up to 40-80 mL/kg: if training/resources allow
For septic shock For septic shock . SavO;
with hypotension in healthcare Clinical markers of
in healthcare systems with odynamic status
systems with NO intensive care Signs of fud overload
intensive care avaiiability
availabilty

i

Shock requiring high-dose catechalamines: Shock and evidence of hypoperfusion and cardiac dysfunction:
« @Add vasopressin or further titrate catecholamines s Consider inodilators'

IOVenoarlerial ECMO as rescue therapy if shock refractory to all other treatments

T Strong Recommendation (*We recommend"); All or almast all informed patients would prefer the recommended treatment
Conditional Recommendation (*We suggest™): Most infarmed patients would prefer the recommended treatment, but a substantial proportion would not.
Good Practice Stalement: Generally, mos! informed palients are expecled 1o prefer the treatment suggested by the good praclice statement.

“In Qur Practice Statement: Never used to issue formal recommendations.




Symbol Key @& Strong Recommendation For @ Conditional Recommendation For Good Practice Statement t

@@ Sepsis Improvement Program, Including Standard Operating Procedures for Treatment

I Probable Sepsi :

Time-limited course of rapid
investigation and evaluation

Symbol Key &® Strong Recommendation For & Conditonal Recommendation For Good Practice Statement

Diagnostic evaluation support
sepsis-associaled organ dysfunc

e @O Scpsis Improvement Program, Including Standard Operating Procedures for Treatment

maximum of
3 hours of initial

suspicion of

Probable Sepsis I Suspected Septic Shock I

I

Fluid bolus therapy - N * -
| Time-limited course of rapid
Do not use: . . . » -
) @@ sepiic shock without hypolension i investigation and evaluation
healthcare systems with no intensive
availability, OR *
) @11 fluid overload is present, OR
e A Diagnostic evaluation supports
@ Administer 10-20 mL/kg bolus sepsis-associated organ dysfunction
balanced or butfered crystallkc
@ Up to 40 mL/kg: | @Up 1o 40-60 m
For septic shock For septic shot
with hypotension in healthcare
in healthcare systems with o w
systems with NO intensive care
intensive cara avallability Wll hlf"l Wlthln
maximum of @& Measure lactate maximum of
3 hours of ini;iai l Collect blood culture 1 hour of ;
suspicion O ecognition o
sepeie Start empiric broad-spectrum antibiotics sepsis

Shock requiring high-dose calecholamir

« @Add vasopressin or further tilrale ¢ v
@Veno

r 1

'f' Strong Recommendation (*We recommend”}: All or almost all informed patients would prefer the recommended treatment.
Conditional Recommendation (*We suggest”): Most informed patients would prefer the recommended treatment, but a substantial proportion would not.
Good Practce Statement: Generally, most inl d palients are expected lo prefer the treatment suggested by the good practice statement.

“In Qur Practice Statement: Never used to issue formal recommendations.




Symbol Key @® Strong Recommendation For

@@ Sepsis Improvement Pre

I Probable Sepsis

Time-limited course of rapid
investigation and evaluation

Diagnostic evaluation supports
sepsis-associated organ dyslunction

@

Within
maximum of
3 hours of initia’
ion of

sepsis

Start

——

Fluid bolus therapy

o Do not use:
ls) @@l sepiic shock without hypotension in
healthcare systems with no inlensive care
availability, OR

Ib) @11 Nuid overload is present, OR

k) I hypoperfusion is resolved
@ Administer 10-20 mL/kg bolus of
balanced or butfered crystalloid

@ Up to 40 mU/kg: @ Up to 40-60 mLikg:

For septic shack For septic shack
with hypotension n healthcare

in healthcare systems with
systems with NO ntensive care
intensive care avallability
availabilty

kg should be

d vasopressin or further litrate catechol
|°Venoar|ana\

“t Strong Recommendation (*We recommend™): All ¢
Conditional Recommendation ("We suggest"): Mc
Good Practice Statement: Generally, most informe

“In Our Practice Statement: Never

Shock requiring high-dose catecholamines:

@ Condtional Recommendation For D Good Practice Statement t .
Fluid bolus therapy Vasoactives
@ Do not use: Start/titrate epinephrine or
la) QQ:‘ se;ﬁ:ic shocklwhhculli:ypm_e:]sior_\ in norepinephrine
ealthcare systems with RO intensive care
availability, _(3;_3 & Initiate through peripheral venous access
if central access is absent
b) @D I fluid overload is present, OR
o s : & May be initiated alongside fuuid therapy if
c) If hypoperfusion is resolved '\ Continuous / evidence of life-threatening end-organ
@ Administer 10-20 mL/kg bolus of reassessment hypoperusion
balanced or buffered crystalloid

o @ Cadiacg lung POCUS,

@ Up to 40 mlrkg: | @ Up to 40-60 ml/kg: if training/resources allow
For septic shock For septic shock ® 0 ScvO;
with hypotension in healthcare . Clinical markers of

| in healthcare systems with hemodynamic status
systems with NO intensive care . Signs of fluid overload
intensive care availability
availability

Fluid in mL/kg should be dased as ideal body weight. Bolus
volume may be tailored to individual patient vulnerabilities
Shock requiring high-dose catecholamines: Shock and evidence of hypoperfusion and cardiac dysfunction:
« @Add vasopressin or further litrate catecholamines = Consider inodilators*

IQVenoarterial ECMO as rescue therapy if shock refractory to all other treatments

‘I' Strong Recommendation (“We recommend”): All or almost all informed patients would prefer the recommended treatment,
Conditional Recommendation (*We suggest"): Most informed patients would prefer the recommended treatment, but a substantial proportion would not.
Good Practice Statement: Generally, most informed patients are expected to prefer the treatment suggested by the good practice stalement.

*In Qur Practice Statement: Never used fo issue formal recommendations.




Monitoring response to therapy

* CV sats (>70%)

* Capillary refill time

* Declining lactate

* POCUS (cardiac and lung)



Intensive Care Med (2025) 51:2131-2134
https://doi.org/10.1007/s00134-025-08088-5

Signs of tissue
hypoperfusion

What is the
risk of harm

of fluids?

ultrasound

Venous

) Screen for small
(end-diastolic) chamber
sizes and intraventricular
obliteration during systole

Overt
hypovolemia?

collapsing IVC

3 Screen for small,

Critical
cardiac
conditions?

7) Screen for severe RV
dilation

?) Screen for severe
valve disease

2) Screen for elevated
filling pressures and
assess LV function

Lung
| ultrasound |

Echo-
cardiography

Pulmonary
congestion?

(2 Screen for B-pattern
and assess
distribution

2 ) Screen for bilateral
pleural effusions

Systemic
congestion? 2

Screen for dilated
and relatively fixed
vC

Screen for severe
flow abnormalities
in hepatic, portal
and intrarenal veins

Assessment of fluid
Expected responsiveness:
efficacy of a ?

fluid bolus? .
testing*

ventilation

by changes in LVOT
VTI during functional

2) by variability of SVC
during mechanical

What is the
potential benefit
of fluids?



Concept 1: D02:V02 relationship

D02 = Oxygen Delivery

= Cardiac output|x Oxygen Content blood

= (HRXSV) x[% Satx Hb x 1.34 + Pa02(0.003)]

V02 = Oxygen Consumption



VO,

Lactate

SvO2

Sepsis

Critical DO,



Optimize

Fluid electrolytes Lactate, BE
ulds & glucose BP, perfusion,
Ventilation x organ fungtio
\ Sedation &
tCardiac output analgesia
Blood——  Pa02
T Sats
/ 1 Hb JAnxiety
Stress :
Inotropes \ i Pain (__Seliurle
contro
: | Pyrexia
Vasopressors Inodilators | Seizures
Fever

control



Concept 2:

serum Lactate

* Aid in diagnosis of septic

shock
VO, | queste | 502 * Prognostic marker
Semslh * Guiding resuscitation efficacy
* (Clearance)
": P~ * Limitations exist
C?QQ '

La
Critical DO,



Concept 3: Central venous saturations

* Oxygen Extraction Ratio (OER)
=V02 /D02
=Sa02 -Sv02/Sa02

Upper limb muscles: 72%

Superior vena cava: /9%

Inferior vena cava: 71%

Hepatic vein: 66%




Patient with septic shock
(hypotension and/or mottling and/or increased capillary refill time and/or hyperlactatemia)

[Measure ScvO, (or SvO,) ]

>

-

Inadequate DO, is likely

\

* Attempt to increase DO, is logical

o

(2 CO if Hb is not low)

J

70% < s«:@

PCO, gap? |

* Severe alteration of O, extraction is likely
* Attempt to increase DO, is illogical

]

PCO, gap >6 mmHg

|

* Insufficient CO?

* Independent microcirculatory disorders? [
e Attempt to increase CO is an option

|
PCO, gap < 6 mmHg

|

* Alteration of O, extraction is likely
* Attempt to increase CO is NOT an opti

)




Concept 4: BP #Perfusion

Normal Septic shock with normal BP



Concept 5:
Vasopressors/
Inotropes/
Inopressors.

VASOCONSTRICTION

Phenylephrine

Vasopressine ONorepinephrine @ Epinephrine, high dose
Midodrine

(© Dopamine, high dose

Epinephrine, low dose
Dopamine, medium dose

POSITIVE
INOTROPY

O Dopamine, low dose Isoproterenol

. Dobutamin

O Levosimendan
Amrinone

: . Milrinone
Nitroglycerin

Nitroprusside

% www.ecgwaves.com
VASODILATION



Table 1 Relative Receptor Potenc

Agent Alpha-1 Beta-1 Beta-2 Dopamine | Vasopressin-1
Dobutamine e e LR 0 0
Dopamine +++ b - e 0
Epinephrine +++++ ++++ e 0 0
Milrinone 0 0 0 0 0
Norepinephrine b +++ 4 0 0
Phenylephrine +++++ 0 0 0 0
Vasopressin 0 0 0 0 FRRE

0 = no significant receptor affinity; + through +++++ = minimal to maximal receptor affinity




Concept 6. Fluid therapy in septic shock

* More conservative volumes of fluid

* Early vasopressors

* |sotonic balanced crystalloids

* Assess response to fluid administration.



Stressed and Unstressed Volume

MSFP

unstressed stressed

Volume



Mechanisms of hypotension in
septic shock

Vasodilatation/vasoplegia

Capillary leak (3" spacing)- hypovolemic
Myocardial suppression - cardiogenic
DIC - obstructive

Adrenal suppression

Hypovolemic

o-(@e-




Fluid Tolerance

* Fluid Tolerance = the ability of the body to receive an infusion of
fluids without progressing to organ dysfunction.

* Fluid responsiveness = increase in cardiac output >10-15%
induced by an increased preload.

Crit Care Sci. 2023 Apr-Jun;35(2):226-229. doi: 10.5935/2965-2774.20230012-en




Concept 7: Early Intubation

D02/V02 Considerations

* Up to 60% of cardiac output
may go to support work of
breathing

* PSILI

* Haemodynamic effects:
* Cardiac output

“Physiologically challenging
Airway”

* Apnoeic interval (acidosis,
hypercapnoea, hypoxaemia)

e VVasodilation: loss of
sympathetic tone

* Transition to PPV : reduced
preload.



Initial Resuscitation Surviving Sepsis -,

. L]
= = Campaign’e
Algorithm for Children paig
Systematic Screening for
Sepsis in Children
|
SEPSIS
Within 1 Within 3
hour of initial * hours of initial
recognition of suspicion of b
septic shock Expedited sepsis
diagnostic
evaluation L4
/—\ develops
Diagnostic evaluation supports °
‘ | sepsis-associated organ dysfunction
Obtain Collect Start empiric Measure Administer fluid Start vasoactive
IV/10 blood broad-spectrum | lactate. | bolus(es) if shock | agents if shock
access. culture. antibiotics. is present.” persists.”
Respiratory support L4

Assess for Pediatric Acute Respiratory Distress Syndrome

Infectious source control Continuous Fluid and vasoactive titration*
reassessment

Advanced hemodynamic monitoring if shock persists

= +/- hydrocortisone
for refractory shock**
= Nutritional support

= Avoid hypoglycemia
= Antimicrobial
stewardship

VA or VV ECLS for refractory shock or
oxygenation/ventilation failure (after addressing
other causes of shock and respiratory failure)

To sum up....

New Definitions: Phoenix
“Sepsis Six”

Important concepts highlighted
 D02/V02

* Fluid tolerance / fluid responsiveness/ stressed v
unstressed volume

Early intervention = better outcomes.
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