European Journal of Pediatrics
https://doi.org/10.1007/500431-024-05767-1

BRIEF REPORT q

Check for
updates

Phoenix criteria for sepsis: are these enough to guide a clinician?
Isadora Rodriguez' - Akash Deep '

Received: 30 July 2024 / Revised: 2 September 2024 / Accepted: 4 September 2024
© The Author(s) 2024

Abstract

Sepsis is the leading cause of mortality in children worldwide. There is a paucity of data on the criteria used to define sepsis
and septic shock and predict mortality. Schlapbach et al. published Phoenix criteria to define sepsis in JAMA in 2024. Previ-
ously, paediatricians have used systemic inflammatory response syndrome (SIRS) criteria, but these criteria lack sensitivity
and specificity. This group recommends that sepsis in children be identified by a Phoenix Sepsis Score of at least 2 points in
children with suspected infection, which indicates potentially life-threatening dysfunction of the respiratory, cardiovascular,
coagulation, and/or neurological systems. Though included in the 8-point criteria, important criteria like renal and liver are
missing from the main criteria. We remain worried about the way these criteria got excluded from the main criteria. Therefore,
in this brief report, whilst commending the authors for this stelar task, we highlight the main pitfalls in these criteria espe-
cially the renal, neurologic, and liver criteria. These criteria have been shown to be independently associated with outcomes,
and we recommend that in the future iterations of the criteria, renal and liver criteria should be defined according to latest
definitions and the task force consider utilizing latest criteria for each organ system involved within the formulated criteria.
Conclusion: In conclusion, Phoenix criteria are a step in the right direction to define life-threatening organ dysfunction in
sepsis, but clinicians need to be mindful that diagnosis/treatment of less severe sepsis should not be delayed if these criteria
are not met. Therefore, local early detection and management tools for sepsis should be followed.

What is Known:

o There has always been a quest for a definition for pediatric sepsis. There are limitations to the previous pediatric sepsis criteria which were
published in 2005 by the International Pediatric Sepsis Consensus Conference (IPSCC). IPSCC defines sepsis as a suspected or confirmed
infection in the presence of systemic inflammatory response syndrome (SIRS). These new Phoenix Pediatric Sepsis (PPS) criteria for sepsis
and septic shock are intended to identify children with life-threatening organ dysfunction due to infection, and the score was developed based
on a very large pediatric dataset.

What is New:

o Though the intention of Phoenix criteria is to help identify children with life threatening organ dysfunction, unfortunately the crietria will
miss signs of early sepis. In this manuscript, we point out some of the drawbacks of these criteria which need to be borne in mind while
applying these criteria.
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shortcomings of these criteria. Although some of the crite-
ria chosen were selected based on the best individual per-
formance, they seem to show late clinical alterations and
only highlight the importance of having a diagnostic tool
that could be used in the early onset of suspected sepsis,
when the possibility of changing the outcome is higher. At
the moment, it is unclear when in the trajectory of sepsis
progressing to septic shock, should these criteria be used.

In the case of neurological dysfunction, authors have
used pupillary reaction to light as one of the criteria. In
most cases, the lack of pupillary reaction can happen as a
sign of irreversible neurological dysfunction that is associ-
ated with poor outcome [3]. Considering this usually takes
place at a later/terminal stage, using other tools to identify
children with neurological dysfunction, such as the AVPU
Scale could still maintain the purpose of being easily acces-
sible and might identify earlier changes [4—6]. Although we
understand that the Phoenix sepsis criteria is not meant to
be an early detection tool, maintaining such late detection
criteria might make this scoring system less meaningful for
its daily use.

In addition, renal dysfunction is not clearly addressed
in the main 4-point criteria whereas there are clear indi-
cators that renal dysfunction can happen in any stage of
sepsis and septic shock as reviewed by the ADQI (Acute
Disease Quality Initiative) group where it was discussed
that sepsis-associated acute kidney injury (SA-AKI) is
common in critically ill patients and is strongly associ-
ated with adverse outcomes, including an increased risk of
chronic kidney disease, cardiovascular events, and death
[7]. The authors have used a fixed value of creatinine in
their criteria which brings with it the challenges in mal-
nourished children and children with liver disease espe-
cially those with chronic liver failure and importantly does
not consider the time-line of a delta change in creatinine
value which is what is used in the current KDIGO (Kid-
ney Disease Improving Global Outcomes) guidelines. The
authors seem to have used creatinine only in the AKI diag-
nostic criteria excluding urine output which, in fact, has
been shown to be associated more closely with mortality
than creatinine alone. In addition, urine output has been
traditionally used as a marker of tissue perfusion, particu-
larly related to microcirculation, and provides valuable
information when there is ongoing sepsis/septic shock.
Therefore it is unclear how the authors weighted AKI in
the final score based on a single creatinine value without
demonstrating a delta change in baseline value. In addi-
tion, the definition of AKI has undergone an evolution
over the years with changing weightage given to serum
creatinine changes.

Regarding liver dysfunction caused by sepsis, its pres-
ence has been described as a powerful and independent
predictor of mortality in children which could demonstrate
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the importance of adding this assessment to the criteria [8].
With regard to sepsis, the liver participates in two main
mechanisms: the first is the regulation of immune defense
via hepatic sinusoids by ultimately producing acute phase
proteins. It also acts on bacterial and endotoxin clearance
from the bloodstream by producing neutrophil extracellu-
lar traps, which essentially mimic the effect of a net and
block bacteria passage [9]. This, however, reduces blood
flow and could play a role in the impaired hepatic micro-
circulation seen in sepsis nature. The second is direct liver
injury: The process can begin with hypoxic hepatitis, with
the increase of alanine aminotransferase and aspartate ami-
notransferase, that in one third of the cases can progress
to cholestatic hepatic dysfunction [9]. Alternatively, some,
but not all, patients can first present with sepsis-induced
cholestasis from ductular or hepatocellular levels, without
necessarily a mechanical obstruction of the biliary tree.
These changes can be a result from the inflammatory state
generated by sepsis, and serum bilirubin levels are a key
marker of this type of dysfunction nature [9]. The authors
have used serum bilirubin and ALT cut-offs in the 8-point
criteria. As mentioned, not every patient will have raised
serum bilirubin at presentation or in the immediate period
post PICU admission.

We are surprised by the inclusion of coagulation param-
eters in the main criteria. Besides the difficulty in getting
D-dimers and INR in all healthcare settings associated with
costs for these tests, interpretation in the setting of liver dis-
ease becomes an issue.

Lastly, we agree that there should be cardiovascular
dysfunction to define septic shock; however, having such a
wide range of values for the lactate threshold can misguide
primary carers and delay recognition. It is also important
to remember that not all patients will present with a raised
lactate, so assessing other markers of hypoperfusion is
important. There was no mention of fluid resuscitation in the
criteria. Considering that this is a treatment that is widely
available in all income settings and the lack of response to it
can indicate the severity of the disease, it would be impor-
tant to consider this variable [10]. Fluid refractory septic
shock denotes increased severity or paucity of resources
(such as settings with no intensive care unit available) which
implies the need for vasoactive drugs and admission to pae-
diatric intensive care units where available [10].

In conclusion, Phoenix sepsis criteria are a step in the
right direction in the field of defining sepsis; however, we
hope that in the future iteration, the task force consider
utilizing the latest criteria for each organ system involved
within the formulated criteria. Can more work be done to
have sepsis defining criteria at presentation which can aid
the healthcare professionals in not-missing this life-threat-
ening condition and instituting timely treatment to improve
short- and long-term outcomes?



European Journal of Pediatrics

Authors’ Contributions AD and IR conceived of the work. IR wrote the
first draft of the manuscript, overseen by AD who led the manuscript.
Both authors contributed to the final version, approved of the final ver-
sion and agree to be accountable for all aspects of the work.

Data availability No datasets were generated or analysed during the
current study.

Declarations

Competing interest The authors declare no competing interests

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sanchez-Pinto LN, Bennett TD, DeWitt PE et al (2024) (2024)
Development and validation of the Phoenix criteria for pediatric
sepsis and septic shock. JAMA 331(8):675-686. https://doi.org/
10.1001/jama.0196

2. Schlapbach LJ, Watson RS, Sorce LR et al (2024) International
consensus criteria for pediatric sepsis and septic shock. JAMA
331(8):665-674. https://doi.org/10.1001/jama.2024.0179

3. Alcamo, Alicia M; Weiss, Scott L.; Fitzgerald, Julie C, Kirschen,
Matthew P.; Loftis, Laura L. MD3; Tang, Swee Fong MD4;
Thomas, Neal J. MD1,5; Nadkarni, Vinay M. MD1; Nett, Sholeen
T. MD, PhD6; for the Sepsis Prevalence, Outcomes and Therapies
(SPROUT) Study Investigators and Pediatric Acute Lung Injury
and Sepsis Investigators (PALISI) Network. outcomes associated
with timing of neurologic dysfunction onset relative to pediatric

sepsis recognition®. Pediatric Critical Care Medicine 23(8):p
593-605, August 2022. | https://doi.org/10.1097/PCC.00000
0000000297
4. Chen Y, Hu Y, Li X, Chen P, Wang C, Wang J, Wu J, Sun Y,
Zheng G, Lu Y, Guo Y (2022) Clinical features and factors associ-
ated with sepsis-associated encephalopathy in children: retrospec-
tive single-center clinical study. Front Neurol 13:838746. https://
doi.org/10.3389/fneur.2022.838746
5. de Aratjo BES, da Silva Fontana R, de Magalhaes-Barbosa MC,
Lima-Setta F, Paravidino VB, Riveiro PM, Pulcheri LB, Dos San-
tos Sald M, Genuino-Oliveira MB, Robaina JR, da Cunha AJLA,
Cruz FF, Rocco PRM, Bozza FA, de Castro-Faria-Neto HC, Prata-
Barbosa A (2022) Clinical features, electroencephalogram, and
biomarkers in pediatric sepsis-associated encephalopathy. Sci Rep
12(1):10673. https://doi.org/10.1038/s41598-022-14853-z
6. DumbuyalJS, Li S, Liang L, Zeng Q (2023) Paediatric sepsis-asso-
ciated encephalopathy (SAE): a comprehensive review. Molecu-
lar medicine (Cambridge, Mas) 29(1):27. https://doi.org/10.1186/
$10020-023-00621-wZarbock
7. Zarbock A, Nadim MK, Pickkers P et al (2023) Sepsis-associated
acute kidney injury: consensus report of the 28th Acute Disease
Quality Initiative workgroup. Nat Rev Nephrol 19:401-417.
https://doi.org/10.1038/s41581-023-00683-3
8. Saini K, Bolia R, Bhat NK (2022) Incidence, predictors and out-
come of sepsis-associated liver injury in children: a prospective
observational study. Eur J Pediatr 181:1699-1707. https://doi.org/
10.1007/s00431-022-04374-2
9. Strnad P, Tacke F, Koch A, Trautwein C (2017) Liver - guard-
ian, modifier and target of sepsis. Nat Rev Gastroenterol Hepatol
14(1):55-66. https://doi.org/10.1038/nrgastro.2016.168
10. Weiss SL, Peters MJ, Alhazzani W et al (2020) Executive sum-
mary: surviving sepsis campaign international guidelines for the
management of septic shock and sepsis-associated organ dysfunc-
tion in children. Intensive Care Med 46(Suppl 1):1-9. https://doi.
org/10.1007/s00134-019-05877-7
11. Zarbock A, Nadim MK, Pickkers P et al (2023) Sepsis-associated
acute kidney injury: consensus report of the 28th Acute Disease
Quality Initiative workgroup. Nat Rev Nephro 19(6):401-417.
https://doi.org/10.1038/s41581-023-00683-3

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jama.0196
https://doi.org/10.1001/jama.0196
https://doi.org/10.1001/jama.2024.0179
https://doi.org/10.1097/PCC.000000000000297
https://doi.org/10.1097/PCC.000000000000297
https://doi.org/10.3389/fneur.2022.838746
https://doi.org/10.3389/fneur.2022.838746
https://doi.org/10.1038/s41598-022-14853-z
https://doi.org/10.1186/s10020-023-00621-wZarbock
https://doi.org/10.1186/s10020-023-00621-wZarbock
https://doi.org/10.1038/s41581-023-00683-3
https://doi.org/10.1007/s00431-022-04374-2
https://doi.org/10.1007/s00431-022-04374-2
https://doi.org/10.1038/nrgastro.2016.168
https://doi.org/10.1007/s00134-019-05877-7
https://doi.org/10.1007/s00134-019-05877-7
https://doi.org/10.1038/s41581-023-00683-3

	Phoenix criteria for sepsis: are these enough to guide a clinician?
	Abstract
	References


