










Collaboration



Phenotype documentation and support

• Internal wiki pages
• Data access instructions
• Customer support



Cohort statistics



What is its purpose?



Phenotypes derived through NLP
• Vital signs
• Reason for Stay

• emergency 
department triage 
entries, 

• inpatient admit 
diagnoses

• Mechanical ventilation
• Initial intubation
• Ventilator stop
• Reintubation

• Supplemental 
Oxygen(coming soon)



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



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



COVID-19 Screening



Identifying the need for NLP – Supplemental Oxygen



Identifying the need for NLP – Mechanical Ventilation

Image Courtesy: Kristine Lynch, VINCI



Mechanical intubation events
• Structured data 

• Medication
• Intubation procedure code
• Discharge date
• Death date

• Unstructured data - Clinical notes
• Intubation date
• Ventilation status
• Prone status
• Extubation date



Structured 
Events 

Induction Vent Medication
Intubation Code
Ventilation Code



NLP Events 
EMR Note Data

Intubations
Extubation

On Ventilator
Off Ventilator



Extubation:
”extubated”
“extubation”

Intubation:
“reintubation”
”intubated”

Ventilation:
“ventilated”
“ventilator”

NLP Anchor Term types 



Temporality
yesterday”
today”
on 4/16”

”
“
“

Confirmed/Treatme
nt
“currently on”
”is”

Negation
“not”
“unable to”

NLP Modifier Term types 



NLP Patterns



Hypothetical patient description
• 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



Sequence Logic

Start Date
Stop Date 

Multiple Intubations
Reintubation



Event Date Event Detail
Type

2020-05-04 Start Induction Medication
2020-05-05 Start Induction Medication
2020-05-05 Start NLP : “Patient was Intubated yesterday”

2020-05-06 On NLP: “Patient remains Intubated”

2020-05-06 Start Induction Medication 
2020-05-07 On NLP: “Pt is intubated and in a prone 

position”
2020-05-07 Stop NLP: Patient was Extubated today
2020-05-08 Stop Patient was extubated Yesterday

2020-05-08 Off Patient was Intubated 05/04-05/08

2020-05-10 Start Pt reintubated
2020-05-11 On Pt remains intubated
2020-05-12 Stop He was successfully extubated

2020-05-13 Off Pt was extubated yesterday
2020-05-15 Off He is no longer intubated
2020 05 15 Stop Discharge

Sample Patient
Events Table Output



Event Date Event Detail SequenceLogic
Type

2020-05-04 Start Induction Medication 1 Start
2020-05-05 Start Induction Medication 0
2020-05-05 Start NLP : “Patient was Intubated yesterday” 0
2020-05-06 On NLP: “Patient remains Intubated” 0
2020-05-06 Start Induction Medication 0
2020-05-07 On NLP: “Pt is intubated and in a prone 0

position”
Stop

2020-05-07 Stop NLP: Patient was Extubated today 1
2020-05-08 Stop Patient was extubated Yesterday 0
2020-05-08 Off Patient was Intubated 05/04-05/08 0

Start
2020-05-10 Start Pt reintubated 1
2020-05-11 On Pt remains intubated 0

Stop
2020-05-12 Stop He was successfully extubated 1
2020-05-13 Off Pt was extubated yesterday 0
2020-05-15 Off He is no longer intubated 0
2020-05-15 Stop Discharge 0



PatientICN VentilatorStartDate VentilatorStartType VentilatorStopDate VentilatorStopType SequenceNumber

1 2020-05-04 InductionMedication 2020-05-07 NLPDocumentDate 1

1 2020-05-10 NLPDocumentDate 2020-05-12 NLPDocumentDate 2

Supplemental Ventilator 
Sequences



Patient Event Date Event 
Type

Detail

2 2020-07-06 Start Propofol INJ 10 mg
2 2020-07-06 Stop IPT was extubated successfully
2 2020-07-07 Stop Discharge

More Sample 
Patients

Patient Event Date Event 
Type

Detail

3 2020-09-27 Start Intubation on 09/27
3 2020-07-06 Stop Extubation was successful
3 2020-07-07 Stop Discharge



PatientIC Event Date Event Detail
N Type
2 2020-07-06 Start Propofol INJ 10 mg
2 2020-07-06 Stop IPT was extubated successfully
2 2020-07-07 Stop Discharge

PatientIC Event Date Event Detail
N Type
3 2020-09-27 Start “Intubation on 09/27”
3 2020-09-27 Stop Extubation was successful
3 2020-07-07 Stop Discharge



Procedure Classification



Elective Procedure Intubations



System Performance



Bringing it all together











Example Patient timeline



How can we use this data: 

Tracking Ventilator use within 
the healthcare system



More Info, help, questions
• Additional Trainings and Cyberseminars: 

• Vinci Central
• HSR&D Cyberseminars

• Introduction to NLP
• Introduction to the Covid-19 Shared resource

• Helpdesk:   VINCI@va.gov

mailto:VINCI@va.gov
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