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INTRODUCTION

Sepsis is an important and expensive global health problem with high morbidity and mortality. According to the World Health Organization, more than 11 million people die
from sepsis worldwide annually. Early identification of sepsis and implementation of diagnostic and treatment bundles have been shown to improve outcomes for sepsis
patients. In the early stages of the disease, patients present with clinical signs that are common to many other non-infectious conditions. SeptiCyte® RAPID, a host response gene
expression assay which differentiates sepsis from non-infectious systemic inflammation with high accuracy in about 1 hour, addresses the challenge of early diagnosis in
suspected sepsis patients.

OBJECTIVE

To determine if a validated gene expression assay, SeptiCyte® RAPID, and the result it produces, the SeptiScore®, can differentiate sepsis from non-sepsis (SIRS) in patients with
an uncertain initial diagnosis.

METHODS

Patients admitted to the ICU with presumed sepsis (=2 signs of systemic inflammatory response syndrome (SIRS), no therapeutic antibiotics >24 hours prior to sample collection,
microbiologic cultures) were assessed. An external three-member panel of experienced physicians not involved in the care of the patients performed a three-way patient
classification (sepsis, SIRS or indeterminate) by chart review (retrospective physician diagnosis or RPD). Indeterminate cases occurred when all panelists deemed the patient
indeterminate or could not reach SIRS or sepsis consensus. Indeterminate patients were reviewed again requiring a final adjudication of SIRS or sepsis. This secondary review
included only the indeterminate cases and their final diagnosis. Testing was performed using SeptiCyte® RAPID, a cartridge-based, fully integrated RT-gPCR assay measuring the
transcription levels of the host immune response biomarkers PLAC8 and PLA2G7 . With a turnaround time of approximately 65 min, the test provides a quantitative score, the
SeptiScore®, ranging from 0-15 with higher scores indicating higher probabilities of sepsis and results falling into four distinct probability bands (Table 1). In the study blood
samples for determination of SeptiScore® were obtained within 24 hours of ICU admission.

RESULTS
Out of 419 previously prospectively evaluated adult ICU patients?, 143 indeterminate cases were included in this analysis (86 SIRS, 57 sepsis after forced adjudication), mean age
(SD) = 56.8 (18.2) yrs; 55.2% male; Table 2).
For patients initially classified as indeterminate and then reassessed by a forced diagnosis, SeptiCyte® RAPID significantly differentiated between SIRS (mean SeptiScore® 5.6)

and sepsis (mean SeptiScore® 7.3) p=1.31e-07, Figure 1. Initially indeterminate cases with a final forced diagnosis of sepsis increased 4-fold whereas SIRS patients decreased
almost 3-fold, from SeptiCyte®Bands 1 to 4. (p<0.001, Figure 2).

Table 2. Characteristics of all Patients Stratified by RPD, Demographic and Clinical Parameters,

Table 1. SeptiScores® Quantified into Bands. : .
and SeptiScore® Interpretation Band.

SeptiScore
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SeptiScore 0-4.9
(Band B1)
(N=104; 24.8%)

SeptiScore 5-6.1
(Band B2)
(N=103; 24.6%)

SeptiScore 6.2-7.3
(Band B3)
(N=82; 19.6%)

SeptiScore 7.4-15
(Band B4)
(N=130; 31.0%)

Significance

Category Subcategory

RPD Process

Value

Sepsis Probability

(%) 10 22 45 81 N Sepsis (N=176; 42.0%) 13 (12.5%) 23 (22.3%) 37 (45.1%) 103 (79.2%) o(B1,82,83,34) =
. ‘ 1.1x107°, 5.2x107
e (sepsis+SIRS =419) | ¢ ps (N=243: 58.0%) 91 (87.5%) 80 (77.7%) 45 (54.9%) 27 (20.8%) 0.57, <1.0x 1015

Sepsis likelihood

Ratio 0.15 0.38 1.07 6.05 oo | Sepsis (N=119;28.4% 7(6.7%) 12 (11.6%) 23 (28.0%) 77 (59.2%) (B1.52,53,54) =

sevsinrSIRe & 376 | SIRS (N=157; 37.5%) 60 (57.7%) 51 (49.5%) 30 (36.6%) 16 (12.3%) 6.3X107,6.0 10,
N/A (N=143; 34.1%) 37 (35.6%) 40 (38.8%) 29 (35.4%) 37 (28.5%) 0.97,3.2x10
Demographics
Figure 1. Final Clinical Assessment & SeptiScore®, Age | Median, (Q1-Q3) 56.5 (42.8-68.2) 59 (44.5-69) 58 (41.2-74) 62 (48.2-70) p=0.59

5.0—0.1

for Patients Initially Diagnosed as Indeterminate.

0—4.9 0213 | 413

RPD: Consensus
(sepsis+SIRS = 378)

Indeterminate (N=41; 9.8%)

8 (7.7%)

11 (10.7%)

11 (13.4%)

11 (8.5%)

Sepsis (N=154; 36.8%)

9 (8.6%)

19 (18.4%)

30 (36.6%)

96 (73.8%)

p(B1,B2,B3,B4) =

SIRS (N=224; 53.5%)

87 (83.6%)

73 (70.9%)

41 (50.0%)

23 (17.7%)

1.6x107,4.7x10%,
0.53,<1.0x 107>

female (N=187; 44.6%)

46 (44.2%)

41 (39.8%)

37 (45.1%)

63 (48.5%)

p(B1,B2,B3,B4) =

S8X I hale (N=232; 55.4%) 58 (55.8%) 62 (60.2%) 45 (54.9%) 67 (51.5%) 0.93,0.33,0.92,0.38
. Black (N=115; 27.4%) 25 (24.0%) 33 (32.0%) 21 (25.6%) 36 (27.7%)
Race | White (N=254; 60.6%) 65 (62.5%) 63 (61.2%) 46 (56.1%) 80 (61.5%) 8.(%,'322'28,36?243,392
o= 1.316:07 Other (N=50; 11.9%) 14 (13.5%) 7 (6.8%) 15 (18.3%) 14 (10.8%)
' ' Culture Results*
Blood (+/- secondary) | Number (%) positive (out of 41) 1(2.4%) 6 (14.6%) 8 (19.5%) 26 (63.4%) p=7.0x107
0 10+
3
| DISCUSSION
s We investigated if SeptiCyte® RAPID could differentiate sepsis from non-infectious systemic inflammation (SIRS),
| in patients having an uncertain initial diagnosis. Figure 1 shows SeptiScores® separating SIRS versus sepsis
patients in this group of indeterminate patients. This is also illustrated in Figure 2, in which bands 1 and 2 display a
preponderance of SIRS patients (black) Bands 3 and 4 display a preponderance of sepsis patients (red).
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Figure 2. SIRS (black) & Sepsis (gray)

Forced Diagnosis by SeptiCyte®.

The SeptiScore® can be used to aid clinicians in the diagnosis of sepsis in patients with
initial uncertainty.

100+
i SeptiScore® in bands 1 or 2 can help categorize patients as SIRS, prompting ongoing
- M siRs evaluation.

Percentage
o
o

SeptiScore® bands 3 or 4 demonstrates increased likelihood of sepsis, prompting early
intervention and antibiotic administration.
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