
Taking on the Pandemic: 
Transforming Your Clinical Lab into a 

COVID-19 Ready Lab
Using NGS + RT-qPCR



COVID-19 Data Challenges

COVID-19 response has demonstrated great advancements in  
- Scientific knowledge at a molecular level  
- Benefits of real-time epidemiology  
- Positive use of mass communications  

Reflecting on initial response: 
- Initial testing response was built around government labs 
- Subsequent responses were disjointed across suppliers and labs  
- Assay platforms and reagent supplies were limiting testing 

Challenges going forward: 
- Testing capacity is still limiting 
- Data is varied and imperfect  
- Data is buried in siloed local systems 



Next Generation Digital Platforms
Next generation digital platforms should be able to provide better integration of the science, 
laboratories, health systems and data management 
- exchange for standardizing, adapting, and distributing testing methods  

- interchangeable data model that make it possible to correlate different testing results with the 
epidemiological mapping  

- modeling of virus movement and drift while integrating patient data vs outcomes would give us 
the opportunity to move into proactive response 

Through our partnership with CSI, L7 has developed and qualified an integrated workflow for 
performing COVID-19 diagnostic testing















CSI-DX Implementation Case 
Study
Using L7 ESP Platform



CSI-DX process for COVID-19 detection using NGS and RT-qPCR
single platform to manage wet lab process, bio-informatics and lab operations
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ESP CSI- Ordering and Accessioning Applet
 
Description: bulk ingest of accessions (done by clinics/hospital). Hospitals log into ESP and 
upload a CSV file with patients/sample info.
 
Advantage: Moved accessioning responsibility outside of the lab. Lab users just have to 
confirm that the information entered matches the received physical/faxed copy and that the 
sample is in good condition.



COVID RT-qPCR branch
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COVID RT-qPCR
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Description: ingest results from RT-qPCR. Results for the 3 probes are mapped back to samples in ESP.
 
Advantage: No need to manually input data (i.e. reduced human error). Generated report can be printed and 
the heatmap can highlight contamination issues.

COVID-19 RT-qPCR Bulk Results Ingest



COVID RT-qPCR
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Explore RT-qPCR results directly in ESP with a  
table of Control and Sample measurements, as 
well as an interactive heatmap to highlight 
contamination Issues



COVID NGS branch
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COVID Library Prep 
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COVID Analysis
Submit bioinformatics scripts to be run remotely  and ingest results from pipeline 

19



CSI-DX Interpretation process
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COVID Report Generation
Generate physician ready reports with one click
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Final clinical report generation and 
electronic signatures

Physician Clinical Report Generation

Description: one-click final report generation.

Advantages: No need to look for different pieces of 
information across spreadsheets, LIMS, Analysis and 
Order forms nor input them into a PDF.

ESP generates  Ready to fax PDF with e-signatures



COVID Report
Report elements are dynamic and depend on detection method (i.e. NGS or rt-qPCR), as well as test result.
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L7 ESP Platform Overview



Software + Instrument + Equipment + Automation + BMS Connector Service

Data & Meta-Data & Tag Catalog service

Process Catalog service

Analytics Catalog Service

Knowledge Catalog Service

ESP REST APIPython SDK
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Data Model Content Library

Protocol/Method/Experiment/Analytics Content Library

Workflow Chains (Experiment treatment) Content Library 

Connector Content Library

ESP architecture allows users to define content 



CSI had previously implemented ESP Content for pathogen detection – Lyme Disease 
using urine samples 

The process begins when ESP ingests a Sample Accessioning form is received from a clinical institution. As the 
samples move through the Sequencing workflow, ESP is gathering data from Illumina Sequencers, fluorimeters, a 
Biomek Liquid Handling Robot, and various bioinformatic pipelines. ESP enables the scientists to determine presence 
of a given pathogen in the patient’s blood, and smoothly inform any physicians of the findings. 
 
All of this data is kept inside ESP in a secure and query-able fashion.
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CSI responded to Covid-19 market demand in < 2 weeks

Lyme Dx

Covid-19 Dx


