
Roy F. Davis1, Krupa Navalkar1, Alyse Wheelock2,3, Melissa Gregory2,3, Danielle Clark2,3, Hannah Kibuuka4, Stephen Okello4, Sharon Atukunda4, Abdullah Wailagala5, Peter Waitt5, Francis 
Kakooza5, George Oduro6, Nehkonti Adams7, Maximilian Dietrich8, Maik von der Forst8, Sören L. Becker9, Sophia Benthien9, José Garnacho-Montero10, María Luisa Cantón Bulnes11, 

Robert Balk12

1. Immunexpress Inc., Seattle, WA 98109, USA;  2. Austere Environments Consortium for Enhanced Sepsis Outcomes (ACESO), Bethesda, MD, USA 3. Henry M. Jackson Foundation for the 
Advancement of Military Medicine, Inc., Bethesda, MD, USA; 4. Makerere University Walter Reed Program, Kampala, Uganda; 5. Makerere University Infectious Disease Institute, Kampala, 
Uganda; 6. Komfo Anokye Teaching Hospital, Kumasi, Ghana; 7. Infectious Diseases Directorate, Naval Medical Research Command, Silver Spring, MD, USA; 8. Heidelberg University, Medical 
Faculty Heidelberg, Department of Anesthesiology, Im Neuenheimer Feld 420, 69120 Heidelberg, Germany;  9. Institute of Medical Microbiology and Hygiene, Saarland University, Homburg, 
Germany 10. Hospital Universitario Virgen del Rocio, Avda. Manuel Siurot, s/n. 41013 Sevilla, Spain 11. Hospital Universitario Virgen Macarena, Av. Dr. Fedriani, 3, 41009 Sevilla, Spain 12. Rush 
Medical College and Rush University Medical Center, Chicago, IL 60612, USA

INTRODUCTION
Direct pathogen detection technologies, such as multiplexed PCR or the CANARY system, are important for biothreat detection to military, but are not available
commercially. Host-response assays, such as SeptiCyte RAPID1, are complementary by detecting immune dysfunction in response to blood-stream infections (BSI)
leading to sepsis. Advantages of this assay include short turnaround time (TAT, 1 hr.) & being pathogen agnostic whereas blood cultures take 12-24 hrs. to become
positive & have a low yield. This work evaluates the performance of SeptiCyte RAPID in blood culture positive (BC+) sepsis patients from multiple hospitals in the US,
Europe & Africa2.

METHODS & RESULTS
The study comprised 205 BC+ sepsis patients from a cohort of 1061 patients suspected of sepsis. Sepsis adjudication for the entire cohort was done retrospectively

by external panelists or treating physicians using sepsis-2 or 3 criteria. The control group were either classified as Systemic Inflammatory Response Syndrome /
Inflammation or No-Sepsis; Indeterminates (n=53) were excluded. A blood sample was drawn for SeptiCyte RAPID within the first day of admission. SeptiCyte RAPID
reports a likelihood of sepsis on a scale of 0-15 (SeptiScore) falling into four bands & is available on a near-patient platform. Blood cultures were collected if they
were deemed clinically necessary.

From 205 BC+ sepsis patients, 84 were Gram+, 107 were Gram- & 14 were mixed (both Gram+ & Gram-). The ROC-AUC for differentiating all BC+ sepsis vs. SIRS-
systemic inflammatory response syndrome (n=356) was 0.90, for Gram+ 0.88, for Gram- 0.92, for mixed (Gram+ & Gram-) 0.87, & for Gram+ (S.aureus only) 0.88. For
multi-drug resistant ESKAPE pathogens (n=54) (E. faecium, S. aureus, K. pneumoniae, A. baumannii, P. aeruginosa, Enterobacter spps.)2, AUC was 0.91.

Meta-Analysis to Evaluate the Performance of SeptiCyte RAPID2

SeptiCyte Strongly Correlates with Sepsis Dx and Blood Culture

Out of 205 BC+ sepsis patients 
~ 94 % had SeptiScores >6.2 
(Bands 3 & 4)

Out of 324 BC- sepsis patients 
~ 84 % had SeptiScores >6.2 
(Bands 3 & 4)

Likelihood of Blood Culture Positivity in Sepsis 
Using SeptiCyte RAPID

Distribution of  Blood Culture Positive and Negative Sepsis Patients



SeptiScore AUC >=0.87 in all comparisons

Performance in BC +ve Sepsis 
Patients is Gram-Status Agnostic3

SeptiScore: 10.0 - 10.9 

SeptiScore: 9.6 - 9.9 

SeptiScore: 1.8 - 3.3

SeptiScore: 
11.0 - 15.0 

Likelihood ratio of SeptiCyte RAPID in 
BC +/- sepsis

Septiscore Band Range BC (+) Avg. LR BC(-) Avg. LR # Patient

Band 3 6.2 - 7.3 3.86     LR (+) 3.32    LR (+) 152

Band 4 7.4 - 14.9 13.49   LR (+) 8.78    LR (+) 428

Band 2 5.0 - 6.1 0.05    LR (-) 0.17   LR (-) 157

Band 1 0.0 - 4.9 0.03    LR (-) 0.11   LR (-) 148
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Treat Pathogen, address source of infection
Recommend drawing a blood culture

Consider trending SeptiScore & blood culture 48-72 
hours later

Increase efforts to isolate pathogen
Take additional blood culture sets

Syndromic panels

Look for possible source of infection
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Suspect Contaminant
Repeat SeptiScore, if higher score repeat blood 
cultures. If low, consider alternate diagnosis

Consider alternate diagnosis
Low likelihood of follow up blood cultures being 
positive unless patient deteriorates

Key Take Aways

SeptiCyte® RAPID delivers actionable SeptiScore for BC +ve sepsis regardless of the Gram status

~ 94 % blood culture positive patients had scores >6.2 (Bands 3 & 4) (high sepsis probability)

~ 84 % blood culture negative patients had scores >6.2 (Bands 3 & 4) (high sepsis probability)

High positive likelihood ratios in Band 3 & 4 and low negative likelihood ratios in Band 1 & 2 can strengthen clinical 

decision-making ahead of blood culture results.

Conclusions
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