Diagnosin%Pediatric Sepsis
With SeptiCyte® RAPID Host Gene Expression
Abstract Submission Number: 1885548

Jerry J Zimmerman, MD, PhD, MCCM
on behalf of the

Pediatric SeptiCyte: | RAPID Investigators
&




Authors and Affiliations

Richard Brandon', BVSc (Hons), PhD, MBA
Silvia Cermelli', PhD, ACRP-CP
Lachlan J.M. Coin2, PhD

Roy F. Davis', MD, PhD, MHA
Shane George?,BSc MPH, MBBS
Kristen S. Gibbons?, PhD

Adam Irwin2, BMSM, PhD

Krupa A. Navalkar', PhD

Sainath Raman?, MBBS, PhD
Luregn J. Schlapbach?, MD, PhD
Thomas Yager', PhD

Jerry Zimmerman3, MD, PhD, MCCM

TImmunexpress Inc.,
425 Pontius Avenue North, Suite 470,
Seattle, WA 98109

X Immunexpress

2The University of Queensland,
Brisbane QLD, EUCLIDS Consortium
and the RAPIDS Study Group

THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA

3Seattle Children’s Hospital
GAPPS, GEODESIC Investigators
Seattle, WA 98105

&) Seattle Children’s

HOSPITAL « RESEARCH « FOUNDATION

Societyof

" L ‘CRITICAL CARE
Critical Care Medicine ‘ CONGRESS.

The Intensive Care Professionals



Background

25M

Worldwide
Cases

Pediatric
SepSiS (per year)

Casesin

USA

Admission

in

UK

Identifying Sepsis Can Be Challenging
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infection and delay in
diagnosis
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Indicates a probability of Sepsis =
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Methods
SeptiCyte RAPID® Sepsis Biomarker

SeptiCyte RAPID® is an in vitro diagnostic blood test for
determination of a probability of sepsis

Reverse transcriptase quantitative polymerase chain reaction
(RTgPCR) amplifies, quantifies, and detects two messenger RNA
transcripts (PLAZG7 and PLAC8)

Test performance per Biocartis Idylla® real-time PCR system
within an ldylla cartridge

Onboard software uses RTqPCR % antgﬁx\éeac cl)e (Cq)lvglues to
q g ), available in

calculate a SeptiScore® (PLAZG7
65 minutes.




Methods
SeptiCyte RAPID® Gene Expression Signatures

HGNC Symbol Full Name Relationship
(Entrez #) To Sepsis
Phospholipase A2, | Encodes the protein PAF acetylhydrolase
PLA2G7 group VIi; (EC 3.1.1.47), a secreted enzyme that catalyzes
(7941) Platelet activating | the degradation of PAF. High plasma levels have
factor (PAF) been found to correlate with sepsis survival.

acetylhydrolase

Expressed in a variety of immune cells.
Reportedly an interferon inducible gene. Putative
PLACS Placental-specific |roles in the optimal function of neutrophils
(51316) 8 C15; Onzin following the uptake of bacteria, the clearance of
chlamydia, and the host response to viral
infections. Highly expressed in neutrophil
azurophilic granules.
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Methods

2 Performance Sites: 1 USA (n=125); 1 Australia (n=159)
g

Clinical and Criteria Critically ill children; suspicion of sepsis; >2 SIRS criteria
Biomarker <
Egta d'_:r;”_“ Consensus Diagnosis SeptiCyte RAPID® test
ediatric :
Descriptive Retrospective Physician Dx SeptiScore®: 0-15
Cohort and Site Adjudication Band: 1 (low risk) to 4 (high risk)
Investigations ~
ChEIZrOIIH\]I\QII'th Performance of SeptiScore® and 13 additional variables
SI ren vl were compared (AUROC) to a Consensus Diagnosis
epsie or 248 total patients: Sepsis (141), INSI (107), AUC = 0.83
Infection
Negative
Inﬁzﬁntrir;‘tlgry Regressipn model v_vith 00000 | :
Response permutation analysis of :
all 14 variables aloneor / |- '
in combination ‘
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Host gene expression signatures to identify infection type
and organ dysfunction in children evaluated for sepsis:
a multicentre cohort study

Luregn ] Schlapbach®, Devika Ganesamoorthy*, Clare Wilson*, Sainath Raman, Shane George, Peter ) Snelling, Natalie Phillips, Adam Irwin,
Natalie Sharp, Renate Le Marsney, Arjun Chavan, Allison Hempenstall, Seweryn Bialasiewicz, Anna D MacDonald, Keith Grimwood, Jessica CKling,
Stephen ] McPherson, Antje Blumenthal, Myrsini Kaforou, Michael Levin, Jethro A Herberg, Kristen S Gibbons, Lachlan] M Coin*, for the EUCLIDS
consortiumt and the RAPIDS Study Groupt

Summary

Background Sepsis is defined as dysregulated host response to infection that leads to life-threatening organ
dysfunction. Biomarkers characterising the dysregulated host response in sepsis are lacking. We aimed to develop
host gene expression signatures to predict organ dysfunction in children with bacterial or viral infection.

Methods This cohort study was done in emergency departments and intensive care units of four hospitals in
Queensland, Australia, and recruited children aged 1 month to 17 years who, upon admission, underwent a diagnostic
test, including blood cultures, for suspected sepsis. Whole-blood RNA sequencing of blood was performed with
Illumina NovaSeq (San Diego, CA, USA). Samples with completed phenotyping, monitoring, and RNA extraction by
March 31, 2020, were included in the discovery cohort; samples collected or completed thereatter and by Oct 27, 2021,
constituted the Rapid Paediatric Infection Diagnosis in Sepsis (RAPIDS) internal validation cohort. An external
validation cohort was assembled from RNA sequencing gene expression count data from the observational European
Childhood Life-threatening Infectious Disease Study (EUCLIDS), which recruited children with severe infection in
nine European countries between 2012 and 2016. Feature selection approaches were applied to derive novel gene
signatures for disease class (bacterial vsviral infection) and disease severity (presence vs absence of organ dysfunction
24 h post-sampling). The primary endpoint was the presence of organ dysfunction 24 h after blood sampling in the
presence of confirmed bacterial versus viral infection. Gene signature performance is reported as area under the
receiver operating characteristic curves (AUCs) and 95% CL

Findings Between Sept 25, 2017, and Oct 27, 2021, 907 patients were enrolled. Blood samples from 595 patients were
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Pediatric Sepsis
Adjudication At
Performance Site

Definite Bacterial- Sterile site pathogenic
bacteria that matches syndrome

Probable Bacterial- Bacterial infection
treated with antibiotics for at least 5 days —
bacterial syndrome but no bacteria identified
and CRP >60 mg/L

Definite Viral — Virus identified that
matches syndrome

Probable Viral — Viral syndrome, but no
virus identified

Unknown Bacterial or Viral — Inconclusive
or microbiology does not fit syndrome

Societyof
Critical Care Medicine

The Intensive Care Professional

CRITICAL CARE

‘ CONGRESS.



Results
Performance Relative to Consensus Diagnosis

< AUC 0.83 [0.78-0.88], p < 0.0001

SeptiCyte Sepsis Estimated
RAPID® Likelihood Risk of
Interpretation Ratios Sepsis
% Band Mean (95% CI)*
§ S+ Band ® | 3.62(2.40-5.63) | Highest
o |0 Band ® | 2.05(1.01-413) | Higher
) o i - 74| Band ® | 0.47(0.25-0.76) | Lower
(7p)
o [ - s -- 62 Band©® | 0.09(0.00-0.18) | Lowest
il I I | = >0 *resampling-based estimate
© | Consensus Diagnosis =
o | | Forced RPD + Site Adjudication
Sepsis INSI Indeterminate
(n=141) (n=107) (n=36) Society of o O CRITICAL CARE
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Results
SeptiCyte RAPID® With Other Clinical Variables

Mean AUC=0.84
Other Clinical AUROC Max AUE = 0.87
< Parameters
g — WBC 0.51 % B Contains St_ap_tiScore_® =
< Lactate / Plts 052 Z [ 13 Other Clinical Variables %
Heart Rate 053 |5 %
= Creatinine 0.54 % z
- Q %
S§&|[ | Age/PaCO, | 058 | S| Mean AUC=0.67 5
X Weight 0.60 ||  Max AUC=0.75 N
MAP 0.62
PELOD-2 0.63
:é I i I
g 0.5 0.6 0.7 0.8 0.9

AUROC
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Conclusions

In this collective cohort, SeptiCyte® RAPID differentiated critically ill
children with sepsis compared to those with infection negative
SIRS with good predictive power (AUROC=0.83).

As this gene expression assay is nhow available in real time

(~60 min), it may be useful for facilitating detection of sepsis in its
early stages, when treatment could be most effective, even before
onset of organ dysfunction.

No combination of clinical parameters outperformed SeptiScore®
alone, or in models including SeptiScore®, at identifying sepsis.

SeptiCyte® RAPID is not intended to be used as a standalone test.
The assay is meant to be an aid to diagnosing sepsis; to be used in
conjunction with all other clinical data available in a setting of
appropriate pre-test probability. T




