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CoVerity* distinguishes non-severe from severe patients in prospective validation

A 5-mRNA host response whole-blood classifier trained using patients with non-COVID-19 viral 

infections accurately predicts severity of COVID-19 

Ljubomir Buturovic1, §, Purvesh Khatri2,3, §, Benjamin Tang4-7, Kevin Lai8, Win Sen Kuan9, Mark Gillett10, Rahul Santram11, Maryam Shojaei5, Raquel Almansa12, Jose Ángel Nieto13, Sonsoles Muñoz13, Carmen Herrero13, Nikolaos Antonakos14, Panos

Koufargyris14, Marina Kontogiorgi14, Georgia Damoraki14, Oliver Liesenfeld1, James Wacker1, Uros Midic1, Roland Luethy1, David Rawling1, Melissa Remmel1, Sabrina Coyle1, Evangelos J. Giamarellos-Bourboulis14,†, Timothy E Sweeney1,†

1Inflammatix Inc, Burlingame, CA, USA  144th Department of Internal Medicine, National and Kapodistrian University of Athens, Medical School, 124 62 Athens, Greece; §Co-first authors. , †Co-senior authors. Additional affiliations in bottom-right panel.

To learn more or collaborate, contact: tsweeney@inflammatix.com / www.inflammatix.com;  egiamarel@med.uoa.gr / www.sepsis.gr

Acknowledgements
The authors wish to thank the patients who consented to participate in the study for their invaluable contributions to science.

Author Affiliations
1. Inflammatix, Inc., 863 Mitten Rd, Suite 104, Burlingame, CA, 94010, USA

2. Institute for Immunity, Transplantation and Infection, School of Medicine, Stanford University, Palo Alto, CA 94305, USA

3. Center for Biomedical Informatics Research, Department of Medicine, Stanford University, Stanford, CA 94305, USA

4. Centre for Immunology and Allergy Research, Westmead Institute for Medical Research, Sydney, Australia.

5. Department of Intensive Care Medicine, Nepean Hospital, Sydney, Australia.

6. Nepean Genomic Research Group, Nepean Clinical School, University of Sydney, Sydney, Australia.

7. Marie Bashir Institute for Infectious Diseases and Biosecurity, Sydney, Australia.

8. Department of Emergency Medicine, Westmead Hospital, Sydney, Australia

9. Department of Emergency Medicine, National University Hospital Singapore, Singapore

10. Department of Emergency Medicine, Royal North Shore Hospital, Sydney, Australia

11. Department of Emergency Medicine, St Vincent Hospital, Sydney, Australia

12. Group for Biomedical Research in Sepsis (BioSepsis), Instituto de Investigación BIomédica de Salamanca (IBSAL), Salamanca, Spain &

Hospital Universitario Río Hortega, Valladolid, Spain

13. Servicio de Urgencias de Atención Primaria, Salamanca

14. 4th Department of Internal Medicine, National and Kapodistrian University of Athens, Medical School, 124 62 Athens, Greece

*CoVerity is a product in development and not available for sale. CoVerity and Inflammatix are trademarks of Inflammatix, Inc. 

Discussion
• Findings: We derived a 5-host mRNA classifier, CoVerity*, for predicting severity using a

training cohort of non-COVID-19 viral infection patients. CoVerity* demonstrated very high

accuracy for predicting severe respiratory failure in prospective validation and outperformed

IL-6, the only FDA-approved prognostic biomarker for COVID-19.

• Limitations: CoVerity’s* improvement over IL-6 requires larger cohorts to confirm statistical

significance. CoVerity* is only intended for use in patients with confirmed viral infection.

Finally, interventional trials are needed to assess the clinical utility of CoVerity*.

• Clinical Implications: When translated into a rapid LAMP assay, CoVerity* has potential to

rule in severe patients (improving outcomes) and rule out non-severe patients (saving

limited hospital resources). CoVerity* was designed to hold up across all acute infections as a

conserved host immune response. Thus, the assay may be useful for any viral pandemic,

from COVID-19 to influenza to ‘Disease X.’

Currently translating CoVerity* into rapid LAMP assay
Short TAT will enable deployment into high acuity settings. 

CoVerity* outperforms IL-6 in Head-to-Head Comparison
(AUROC 0.88 vs. 0.72)

Multi-Cohort Transcriptomics

Embrace big data, heterogeneity: 
Gathered publicly available microarray, 
RNA-seq datasets from 705 patients 
across 21 cohorts with diversity of 
acute viral infections. 

COVID-19 not represented in training 
cohort. 

Bioinformatic Selection of Top 5 mRNA’s
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Advanced Machine Learning

Developed a stable, generalizable 
neural network algorithm:

Cross-Validation AUROC: 0.89

Introduction

While major progress has been made to establish diagnostic tools for the diagnosis of SARS-

CoV-2 infection, determining the severity of COVID-19 remains an unmet medical need. With

limited hospital resources, gauging severity would allow for some patients to safely recover

in home quarantine while ensuring sicker patients get needed care. We derived CoVerityTM*,

a 5-host mRNA-based classifier for the severity of influenza and other acute viral infections.

We then prospectively validated CoVerity* for predicting severe respiratory failure in COVID-

19 patients from Greece.

Enrolled n = 97 adults presenting with:
• Positive SARS-CoV-2 RT-PCR
• Lower resp. tract involvement by radiology

• Consent (by self or proxy)

Enrollment occurred during March to April 2020 at ATTIKON University 
Hospital (Athens, Greece). Whole blood drawn into PAXgene® Blood RNA 
tubes 24h of admission. 

Patients were followed up daily for 30 days. Severe respiratory failure defined 
as PaO2/FiO2 ratio < 150 requiring mechanical ventilation.  

• RNA extracted from whole blood 
• mRNA quantified on NanoString

nCounterTM

Enrollment Methods

AUROC, Severe Respiratory Failure vs. No Severe Respiratory Failure

Distribution of CoVerity Scores
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Severity of COVID-19

84% Sensitivity
74% Specificity

Performance w/ Pre-Set Cutoffs

90% Sensitivity
68% Specificity

Performance with Locally-Derived Cutoffs

for predicting severe respiratory failure using

dichotomous cutoffs derived on training cohort.

Future studies will inform the most optimal cutoffs to formally ‘lock.’

Future Cutoffs Will Segment Results into 3 Interpretation Bands

Severity (Risk for severe 

respiratory failure)

for predicting severe respiratory failure using

dichotomous cutoffs derived on validation cohort.

Performance after applying cutoffs

Triaging COVID-19 Patients in ED: A Balancing Act

Admit Patient

Discharge Patient

Drain Limited Resources

Risk Morbidity 
or Mortality

Design of prospective validation study

8-Well Strip Format Run on Existing Thermocyclers

Run time <15 min
Short (<15 min) blood prep 

with no RNA extraction
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