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COVIRNA concept
 Biomedical issue
COVID-19 pandemic
Predicting clinical outcome of COVID-19 patients is a challenge

 Unmet clinical need
Early predictors of outcome in COVID-19 patients

 Solution/goal of the COVIRNA project
A molecular diagnostic kit to predict outcome of COVID-19 patients

 Simple, minimally invasive and rapid blood test
 Based on the FIMICS panel of cardiac-enriched long noncoding RNAs (lncRNAs) for which the 
consortium has the intellectual property and exclusive licenses
 Suitable for PCR diagnostic platforms and cost-effective.



Approach



COVIRNA study
workflow



The German National Pandemic Cohort Network (NAPKON):

• 583 COVID 19 positive PAXgene samples

• MTA signed June 2021

• Samples were sent to Firalis SA (France) for extraction and sequencing

PAXgene samples handling



• Batches of 64 samples were randomized for RNA extraction at Firalis

• RNA extraction using the KingFisher Apex instrument (fully 
automatized)

• RNA quantification with a Qubit Fluorometer

• Library preparation and capture using the FIMICS panel containing 
more than 55000 probes of 120 nucleotides each covering specific 
regions of 3233 lncRNAs, cardiac-enriched or associated with heart 
failure (Heliyon 2023; Noncoding RNA Res 2023)

PAXgene samples extraction and sequencing



• A technical issue in one run during targeted sequencing led to a loss 
of 26 samples, resulting in 557 RNAseq datasets available for analysis

• RNAseq datasets were combined with clinical data and data analysis 
was performed

Datasets available for analysis



Study on in-hospital mortality



Study design



Feature selection (discovery cohort)



Machine learning models for in-hospital mortality

Performance of different classifiers to predict in-hospital 
mortality in the discovery cohort using two selected 
features (age and LEF1-AS1)



MLP model performance



MLP model performance



MLP model performance

Comparison of our model with age and LEF1-AS1 with a previously published model 
with age, sex, CRP and LDH



MLP model performance

Lack of added value of other lncRNAs to the model with age and LEF1-AS1



MLP model performance

Lack of added value of other data to the model with age and LEF1-AS1



PCR validation

LEF1-AS1 expression in 84 PAXgene samples from the NAPKON cohort. LEF1-AS1 expression assessed by 
PCR was correlated with RNAseq data and was higher in survivors (n= 41) vs. non-survivors (n=43). 



Study on long COVID No imputation



Males and females

Age and LEF1-AS are significantly associated with development of long CVD symptoms (12 months), 
but AUC is <0.60



Males only

No significant predictor for long CVD symptoms in males (neither age nor LEF1-AS1)



Females only

Age and LEF1-AS1  are predictors of CVD complications in females



Multivariable analysis

Age + LEF1-AS1  is the best model to predict 
CVD in females, but AUC is low (0.66)

n=288 – Females only (n=110)



Conclusions

 NAPKON study helped to identify LEF1-AS1 as a predictor of in-hospital mortality

 In NAPKON, the capacity of baseline levels of LEF1-AS1 to predict the 
development of cardiovascular symptoms at 12 months is low (AUC < 0.60) 
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