
Immunexpress was founded in 2006 with the exclusive 
purpose of developing and commercializing SeptiCyte® 

technology for rapid sepsis diagnosis. Immunexpress is a 
privately owned company with headquarters in Seattle, 
USA. Immunexpress’ products are based on patented 
host immune response technologies validated in large 
human clinical trials around the globe. There is highly 
experienced leadership, familiar with and successful 
in surmounting the challenges of IVD development, 

regulatory approvals and launching to market.
Immunexpress is developing technology to accurately 

rule-in or rule-out sepsis in patients suspected of 
infection. Lack of reliable diagnostics leads to the over-
treatment of sepsis, creating an overwhelming burden 
to healthcare systems, hospitals, clinicians, nurses, 
payers and antibiotic stewardship efforts. Our goal is 
to transform sepsis diagnostics by providing clinicians 
with the technology to rapidly enable and confidently 

make the right treatment decisions.  
We have developed SeptiCyte® technology to rapidly 

quantify specific biomarkers to aid clinicians in the 
early identification of infection in suspected sepsis 
patients. By testing whole blood directly, the assay is 
able to detect the response of the patient’s immune 
system to an infection earlier, faster and more  
accurately than finding the pathogen.

INTRODUCTION

SEPSIS OR SIRS?
ACTIONABLE RESULTS 

IN ABOUT AN HOUR

• Sepsis test measuring human host response to infection with mRNA signature
• FDA cleared SeptiCyte® LAB test predicate for SeptiCyte® RAPID
• Differentiates SIRS vs sepsis with high NPV
• Results reported as probability in ~ 60 mins
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Available online xxxx Purpose: SeptiCyte LAB measures the expression of four host-response RNAs in peripheral blood to distinguish
sepsis from sterile inflammation. This study evaluateswhether sequential monitoring of this assay has diagnostic
utility in patients after esophageal surgery.
Materials andmethods: Patients who developed a complication within 30 days following esophageal surgery and
a random sample of 100 patients having an uncomplicated course. SeptiCyte LAB scores (ranging 0–10 reflecting
increasing likelihood of infection) were compared to post-hoc physician adjudication of infection likelihood.
Results: Among 370 esophagectomy patients, 120 (32%) subjects developed a complication requiring ICU (re)ad-
mission, 63 (53%) of whom could be analyzed. Immediate postoperative SeptiCyte LAB scores were highly vari-
able, yet similar for patients having a complicated and uncomplicated postoperative course (median score of 2.4
(IQR 1.6–3.3) versus 2.2 (IQR 1.3–3), respectively). In a direct comparison of patients developing a confirmed in-
fectious (n=34) and non-infectious complication (n=12), addition of SeptiCyte LAB to CRP improved diagnos-
tic discrimination of infectious complications (AUC 0.88 (95%CI 0.77–0.99)) compared to CRP alone (AUC 0.76
(95%CI 0.61–0.91); p = .04).
Conclusions: Sequential measurement of SeptiCyte LAB may have diagnostic value in the monitoring of surgical
patients at high risk of postoperative infection, but its clinical performance in this setting needs to be validated.

© 2019 Published by Elsevier Inc.

Keywords:
Infection
Sepsis
Inflammation
SeptiCyte LAB
Diagnostics
Esophagectomy
Intensive care unit

1. Introduction

Major gastro-intestinal surgery, such as esophageal, gastric, and
pancreatic interventions, are associated with a high risk of developing
postoperative complications [1,2]. Indeed, complication risks can be as
high as 33.5%, and affected patients suffer from a significantly increased
length of stay and excess mortality [2,3]. Most of the complications are
of infectious origin (principally pneumonia and anastomotic leakage),
which can readily lead to thedevelopment of sepsis in postoperative pa-
tients [1-3].

Timely recognition and treatment of and treatment of sepsis may
improve outcome [4]. However, sepsis diagnosis is complicated by the

almost universal presence of Systemic Inflammatory Response
Syndrome (SIRS) in patients who just had gastrointestinal surgery [5].
Currently, sequential measurements of C-reactive protein (CRP) and
procalcitonin (PCT) are most commonly used to monitor onset of post-
operative infectious complications [6]. Although these biomarkers have
adequate negative predictive values (ranging from 91% to 100%), their
positive predictive values remain poor [7-11].A variety of alternative
biomarkers have thus been proposed for the diagnosis of sepsis,
however their diagnostic accuracy is variable across settings and their
clinical utility not always evident [12,13].

Whole-blood transcriptomics-based technologies (i.e., measurement
of RNA transcripts that are generated during gene expression in leuko-
cytes) can detect rapid change when the host is exposed to infectious
stress, andmay thereforepossiblyyield anearlierdiagnostic signal of sep-
sis than traditional protein biomarkers [14-17]. SeptiCyte™ LAB is the
first RNA-based host response signature cleared by the US Food and
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Objectives: Discrimination between infectious and noninfectious 

causes of acute respiratory failure is difficult in patients admitted 

to the ICU after a period of hospitalization. Using a novel bio-

marker test (SeptiCyte LAB), we aimed to distinguish between 

infection and inflammation in this population.

Design: Nested cohort study.

Setting: Two tertiary mixed ICUs in the Netherlands.

Patients: Hospitalized patients with acute respiratory failure 

requiring mechanical ventilation upon ICU admission from 2011 

to 2013. Patients having an established infection diagnosis or an 

evidently noninfectious reason for intubation were excluded.

Interventions: None.

Measurement and Main Results: Blood samples were collected 

upon ICU admission. Test results were categorized into four prob-

ability bands (higher bands indicating higher infection probability) 

and compared with the infection plausibility as rated by post hoc 

assessment using strict definitions. Of 467 included patients, 373 

(80%) were treated for a suspected infection at admission. Infection 

plausibility was classified as ruled out, undetermined, or confirmed 

in 135 (29%), 135 (29%), and 197 (42%) patients, respectively. 

Test results correlated with infection plausibility (Spearman’s rho 

0.332; p < 0.001). After exclusion of undetermined cases, positive 

predictive values were 29%, 54%, and 76% for probability bands 

2, 3, and 4, respectively, whereas the negative predictive value for 

band 1 was 76%. Diagnostic discrimination of SeptiCyte LAB and 

C-reactive protein was similar (p = 0.919).

Conclusions: Among hospitalized patients admitted to the ICU 

with clinical uncertainty regarding the etiology of acute respiratory 

failure, the diagnostic value of SeptiCyte LAB was limited. (Crit 

Care Med 2018; 46:368–374)
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N
umerous biomarkers have been evaluated for diagnostic 

utility in distinguishing infection from sterile inflam-

mation in critically ill patients, including C-reactive 

protein (CRP), procalcitonin, and several coagulation markers 

(1, 2). Despite the clear association of these biomarkers with 
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Objectives: SeptiCyte Lab (Immunexpress, Seattle, WA), a molec-
ular signature measuring the relative expression levels of four 
host messenger RNAs, was developed to discriminate critically 
ill adults with infection-positive versus infection-negative systemic 

inflammation. The objective was to assess the performance of 
Septicyte Lab in critically ill pediatric patients.
Design: Prospective observational study.
Setting: Pediatric and Cardiac ICUs, Seattle Children’s Hospital, 
Seattle, WA.
Patients: A cohort of 40 children with clinically overt severe sep-
sis syndrome and 30 children immediately postcardiopulmonary 
bypass surgery was recruited. The clinically overt severe sepsis 
syndrome children had confirmed or highly suspected infection 
(microbial culture orders, antimicrobial prescription), two or more 
systemic inflammatory response syndrome criteria (including tem-
perature and leukocyte criteria), and at least cardiovascular ± pul-
monary organ dysfunction.
Interventions: None (observational study only).
Measurements and Main Results: Next-generation RNA sequenc-
ing was conducted on PAXgene blood RNA samples, success-
fully for 35 of 40 (87.5%) of the clinically overt severe sepsis 
syndrome patients and 29 of 30 (96.7%) of the postcardiopul-
monary bypass patients. Forty patient samples (~ 60% of cohort) 
were reanalyzed by reverse transcription-quantitative polymerase 
chain reaction, to check for concordance with next-generation 
sequencing results. Postcardiopulmonary bypass versus clini-
cally overt severe sepsis syndrome descriptors included the 
following: age, 7.3 ± 5.5 versus 9.0 ± 6.6 years; gender, 41% ver-
sus 49% male; Pediatric Risk of Mortality, version III, 7.0 ± 4.6 
versus 8.7 ± 6.4; Pediatric Logistic Organ Dysfunction, version 
II, 5.1 ± 2.2 versus 4.8 ± 2.8. SeptiCyte Lab strongly differenti-
ated postcardiopulmonary bypass and clinically overt severe 
sepsis syndrome patients by receiver operating characteristic 
curve analysis, with an area-under-curve value of 0.99 (95% CI, 
0.96–1.00). Equivalent performance was found using reverse 
transcription-quantitative polymerase chain reaction. There was 
no significant correlation between the score produced by the 
SeptiCyte Lab test and measures of illness severity, immune 
compromise, or microbial culture status.
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Abstract

Rationale: A molecular test to d
istinguish between sepsis and

systemic inflammation of noninfectious
etiology could potentially

have clinical util
ity.

Objectives: This
study evaluated

the diagnostic pe
rformance of

a molecular host res
ponse assay (Sep

tiCyte LAB) desi
gned to

distinguish betw
een sepsis and no

ninfectious syste
mic inflammation

in critically ill adul
ts.

Methods: The stu
dy employed a prospective, ob

servational,

noninterventiona
l design and recruited a h

eterogeneous coh
ort of

adult critical care
patients from seven sites in the United States

(n =

249). An addition
al group of 198 p

atients, recruited
in the largeMARS

(Molecular Diagnos
is and Risk Strati

fication of Sepsis)
consortium trial

in theNetherlan
ds (www.clinical

trials.gov identifi
er NCT01905033

),

was also tested and analyzed, making a grand total of 447 patie
nts

in our study. The
performance of SeptiCyt

e LAB was compared with

retrospective ph
ysician diagnosis by a p

anel of three exp
erts.

Measurements and Main Results: In receiver operatin
g

characteristic cu
rve analysis, Sep

tiCyte LAB had an estimated

area under the c
urve of 0.82–0.8

9 for discriminating sepsis fro
m

noninfectious sy
stemic inflammation. The relativ

e likelihood of

sepsis versus non
infectious system

ic inflammation was found to

increase with inc
reasing test score

(range, 0–10). In
a forward logisti

c

regression analysis, the diag
nostic performance of the assay

was

improved only marginally when used in combination with other

clinical and laboratory variab
les, including pr

ocalcitonin. The

performance of the assay
was not significa

ntly affected by

demographic variabl
es, including age

, sex, or race/eth
nicity.

Conclusions: S
eptiCyte LAB appears to be a p

romising diagnostic

tool to complement physician assessment of infection likelihood

in critically ill adul
t patients with systemic inflammation.

Clinical trial reg
istered with www.clinicaltria

ls.gov (NCT0190
5033

and NCT02127502)

Keywords: inflammation; sepsis; inf
ection; classifier

; RT-qPCR
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