


Outline

• Review the VA COVID-19 Shared Data Resource (CSDR)
• Introduction to Natural Language Processing (NLP) 
• Current and upcoming CSDR phenotypes supplemented by NLP

Phenotype: any clinical condition or characteristic that can be queried 
from the EHR 



Collaboration



VA COVID-19 Shared Data Resource



VA COVID-19 Shared Data Resource
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CSDR documentation and support

• Internal wiki pages
• Data access instructions
• Customer support
• Power BI reports

• COVID-19:Shared Data Resource - VA 
Phenomics Library

https://vhacdwdwhweb100.vha.med.va.gov/phenotype/index.php/COVID-19:Shared_Data_Resource


Cohort statistics
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Phenotypes supplemented through NLP

• Vital signs
• Reason for stay
• Symptoms
• Mechanical ventilation
• Supplemental oxygen
• Menopause
• Negative COVID-19 tests



Vital Signs
• Patterson OV, Jones M, Yao Y, Viernes B, Alba PR, Iwashyna TJ, et al. Extraction of 

Vital Signs from Clinical Notes. Stud Health Technol Inform. 2015;216:1035.  

VITALS-
153/68-80-20-95.8

VITALS:  
T:  98.2
RR:  20
Pulse:  88
BP: 126/50
Weight: 217.2
Height: 66  
BMI:  35.1

Physical Exam
Vitals 97.9 F [36.6 C]
70 in [177.8 cm] 
229 lb [104.1 kg]

VITAL SIGNS:  Temperature 98.1, pulse 64, 
respirations 20,
blood pressure 144/69, height 6’1", 
weight 229 pounds, saturation O2 stats are 97 
percent on room air.

VS 152/94 98.3 85 16 

VS 150-160/90-100 98-98.5 80-85 16-22

F1 score: 0.880



Reason for Stay
• Inpatient.[AdmitDiagnosis]
• EDISLog.[PatientVisitReason]
• EDISDischargeDiagnosis.[DischargeDiagnosis]

COVID-19:ORDCovid PreIndexSymptoms - VA Phenomics Library
F1 score: 0.872

https://vhacdwdwhweb100.vha.med.va.gov/phenotype/index.php/COVID-19:ORDCovid_PreIndexSymptoms


# of 
documents

# of 
patients

# of 
Stations

# of document 
definitions

20,481,561 1,803,095 129 12,555

COVID-19 Screening Template

COVID-19:ORDCovid PreIndexSymptoms - VA Phenomics Library

Last updated April 14, 2022

F1 score: 0.964

https://vhacdwdwhweb100.vha.med.va.gov/phenotype/index.php/COVID-19:ORDCovid_PreIndexSymptoms


Identifying the need for NLP – Mechanical Ventilation
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Mechanical Ventilation
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Identifying the need for NLP - Supplemental Oxygen

• Discrepancy analysis of 
structured data and NLP
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Supplemental Oxygen

• Supplemental oxygen with high flow or low flow nasal cannula, or 
noninvasive ventilation

• Identified using a combination of structured vitals data and NLP
• Two concepts identified via NLP

• Oxygen delivery device (“Pt currently on HFNC”)
• LPM (“Patient’s SpO2 = 98% on 3 L O2”)

• COVID-19:Oxygen Flow (COVID) - VA Phenomics Library

F1 score: 0.930

https://vhacdwdwhweb100.vha.med.va.gov/phenotype/index.php/COVID-19:Oxygen_Flow_(COVID)


Supplemental Oxygen – PostIndexProcedures



Hypothetical patient timeline
• Admitted into the hospital on day 1
• Placed in prone position on day 2 with supplemental oxygen
• Intubated and ventilated on day 4
• Successfully extubated on day 7
• Condition worsens on day 10 and they are reintubated
• Successfully extubated again on day 12 
• Discharged on day 15

Image Courtesy: Patrick Alba, VINCI



Menopause

• Difficult to classify patients as pre- or postmenopausal on a certain date 
using structured data

• Medication orders
• Coded diagnoses
• Surgical procedures

• Increased COVID-19 severity in men vs women 

• Is there a difference in severity between pre- and postmenopausal 
women?



Menopause
• The system identifies 

concept-date pairs 
• Last menstrual period (LMP) 

date
• Surgical procedure date
• Menopause diagnosis date

• Examples
• “LMP: Feb 15, 2021”
• “Bilateral oophorectomy 

3/2012”
• “Premature menopause 2015”

• Patient classifications
• Menopausal, surgical
• Menopausal, non-surgical
• Not Menopausal
• Unknown

• Chart abstraction showed 
many patients had no 
documented evidence of 
menopausal status



Menopause
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Negative COVID-19 Tests 

• Veterans are tested for COVID-19 by VA and non-VA providers
• Previously developed NLP system identifies positive COVID-19 tests 

from non-VA providers, but not negative tests

• Purpose: identify negative COVID-19 test and test date in clinical notes



Negative COVID-19 Tests
• The minimum for output is a COVID-19 term and a negative result term

• Test type, date, and outside location terms are output if present
• Current requirement to be added to the CSDR: [COVID term] + [negative term] + [exact date]

• Date types
• Exact date (“4/13/2021”)
• Partial date (“4/13”)
• Relative date (“yesterday”)

NLP system architecture of the NegCov pipeline 



Negative COVID-19 Tests

• Identification of non-VA negative COVID-19 tests
• Sensitivity: 97.5% 

• Identification of a negative COVID-19 test with date
• Precision: 90.5%
• Sensitivity: 94.3%

• Limitations
• Extracted date unrelated to COVID-19 test
• Hypothetical test statement (“We will schedule procedure after patient tests 

negative for covid”)



Purpose of CSDR



More Info, Help, Questions

• CSDR Wiki: COVID-19:Shared Data Resource - VA Phenomics Library
• Additional Trainings and Cyberseminars: 

• VINCI Central
• HSR&D Cyberseminars

• Introduction to NLP
• Introduction to the COVID-19 Shared Data Resource
• NLP and the CSDR – more detail on the ventilation phenotype

• Helpdesk: VINCI@va.gov

https://vhacdwdwhweb100.vha.med.va.gov/phenotype/index.php/COVID-19:Shared_Data_Resource
mailto:VINCI@va.gov
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