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In electronic health records, patterns of missing laboratory test results could capture patients’ course 
of disease as well as reflect clinician’s concerns or worries for possible conditions. These patterns 
are often understudied and overlooked. This seminar aims at illustrating how to characterize the 
patterns of missingness among laboratory data thought an application within the 4CE Consortium 
(Consortium for Clinical Characterization of COVID-19 by EHR), involving data collected across 15 
healthcare system sites in three countries for COVID-19 inpatients. This seminar will elucidate how 
missing data patterns in EHRs can be leveraged to identify quality control issues and relationships 
between laboratory measurements. Missing data patterns will allow sites to attain better quality data 
for subsequent analyses and help researchers identify which sites are better poised to study 
particular questions. The seminar will also provide insight into some of the biological relationships 
between labs in EHR data for COVID-19 patients. 

 
John H. Holmes is Professor of Medical Informatics in Epidemiology at the Perlman School of 
Medicine, University of Pennsylvania.  
In addition to his professorship in the DBEI, Prof. Holmes is the Associate Director of the Institute for 
Biomedical Informatics, Director of the Master’s Program in Biomedical Informatics, and Chair of the 
Doctoral Program in Epidemiology, all at Penn. Prof. Holmes leads studies of novel analytic methods 
informed by statistics and artificial intelligence as they apply to interactions between people and 
environments in space and time. Prof. Holmes is or has been a principal or co-investigator on 
projects funded by the National Cancer Institute, the National Library of Medicine, the Patient-
Centered Outcomes Research Institute (PCORI) and the Agency for Healthcare Research and 
Quality. Prof. Holmes is engaged with the Botswana-UPenn Partnership, assisting in building 
informatics education and clinical research capacity in Botswana. Prof. Holmes teaches courses in 
quantitative epidemiology, biomedical informatics, databases for clinical research, and machine 
learning and intelligent agents. Prof. Holmes is an elected Fellow of the American College of Medical 
Informatics (ACMI), the American College of Epidemiology (ACE), and the International Academy of 
Health Sciences Informatics (IAHSI). 
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