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VA C#VID-19 Shared Data Resource

* Goal:
* Provide value as quickly and consistently as possible

* Process:
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Statistics [edi

Cohort statistics

CaseDefinition Distinct PatientiCNs with CaseDefinition
VA Confirmed Positive &7.010 Total Positives
VA Presumptive Positive | 116,187 183,197
VA Negative 942 245
VA Respiratory lliness Seen | 37,941
VA Pending 66,309

* Figures from CaseDetail table as of January 12, 2021

VA COVID-19 Fact Sheets [edi]

Sex by EverPositive flag

As of Dec 28, 2020

OMOP* Patient

Sex EverPositive = 1 Patient EverPositive =1 EverPositive = 0 Patient EverPositive =0 Count (N = OMOP* Patient
Count (N = 1435,432) Patient Percentage Count (N = 859,371) Patient Percentage 8,226,053) Percentage

F 24, 407 17.02 % 176,682 19.65 % 1,035,200 12.58 %

M 119,015 82.96 % 722 602 80.35 % 7.190.167 87.41 %
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What is its purpose?




Phenotypes derived through NLP
* Vital signs
° Reason for Stay VA COVID-19 CDW Supplement Tables [edi]

Y e m e rg e n Cy These are tables that enrich and supplement CDW data through NLP extraction or other curation methods. All COVID-19 Supplement tables in the VA COVID-19
Shared Data Resource are created by a research and operations collaboration, which includes effort from VINCI led by Kristine Lynch with NLP efforts led by Olga

d e p a rtm e nt trl ag e Patterson, CSDE led by Craig Kreisler, and RAPID led by Evan Carey.
e n tri eS Table Refresh Rate: We are working toward weekly refreshes on Wednesdays
! ORDCOVID_SupplementExtractedVitalSigns [edit]
* inpatient admit T

d . NLP output extracted from notes recording respiratory rate, pulse oximetry, temperature, blood pressure, heart rate, height, weight, and BMI.

ORDCOVID_SupplementReasonForStayText [edit]
Overview

¢ M e C h a n I Ca I Ve n tl I atl O n Chief complaints mapped to standard vocabulary based on EDIS, EDIS Discharge, and Inpatient data.
o I n |t| al | n tu batl O n ORDCOVID_SupplementVentilatorEvents [edit]
Overview

* Ve n tl I ato r Sto p NLP output extracted from notes recording ventilator status, intubation, extubation, reintubation, ventilator settings, and patient position.
° Re | n tu b atl O n ORDCOVID_SupplementVentilatorSequences [edi]

« Supplemental
Oxygen(coming soon)

Variables detailing events related to ventilated patients. This table contains output for patients classified as having been mechanically ventilated




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.

=Wz} ORDCOVID. SupplementExtractedVitalSigns

=] Columns

E PatientlCM (varchar(253), null)
ZZZAEIEESSES demperature 98.1, pulse 64, E EverPositive (bit, null)
bloFo)d pressure ,144/69, height 6’1", E IndexDate (date, null)
weight 229 pounds, saturation 02 stats are 97 E SourceTableMame (varchar{23), null)
percent on room air. E PrimarySID (bigint, null)

E DocumentType (varchar(73), null)
\T]?TAE::Z 1\;;3‘22?50_20_95 8 E DocumentDateTime (datetime(7), null)
RR: 20 . H ExtractedTimeStamp (varchar(30), null)
Pulse: 88 E VitalType (varchar(25), null])
BP: 126/50 B VitalResultNumericValue (decimal(19,4), null)
gzgit ol B VitalResultValue (varchar(15), null
BMI: 35.1 H Unit (varchar{25), null)

E ProcessedText (varchar(113), null)
Pk}YSical Exam H SectionType (varchar(25), null)
Z;t?is[i;%?8Fc£?6'6 c] = Sp-anStartFint, null)
229 1b [104.1 kg] E Spanknd (int, null)

E MLPSystemn (varchar(25), null)
VS 152/94 98.3 85 16 H MNLPProcessDate (date, null)

E RefreshDate (date, null)
VS 150-160/90-100 98-98.5 80-85 16-22 g ReleaseDate (date, null)



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

[=:::} ORDCOVID.SupplementReasonForStay Text

AdmitDiagnosis  Snippetz CLUI 5TR 5Ty polarty  uncertainty  histonOf

1 n/v/d nausea CO0Z7457 Mausea Sign or Symptom 1 L] L]

2 n/v/d wvomiting — CO042%63  Vomiting  Sign or Symptom 1 L] L]

3 n/v/d diarmhea Co011991 Diarhea  Sign or Symptom 1 L] L]

FatiertVisit Reason Snippets cul 5TR 5TY polarty  uncerdainty  histonyOf
5i, Detox, Fevers, SOB . detowification C0150543  Detowfication procedure Therapeutic or Preventive Procedure 1 0 0

5i, Detox, Fevers, S0B . suicidal ideation CO424000 Feeling suicidal finding)  Finding 1 0 0

50, Detox, Fevers, S0B . fever CO015567  Fever Sign or Symptom 1 0 0

5i, Detox, Fevers, SOB . shortness of bregth  C0013404  Dhysprnea Sign or Symptom 1 0 0

Columns

[ 0T 071 077 070 077 079 070 077 070 070 000 070 07 00 00 00 00 00 00 00

PatientlCM (varchar(30), null)
EverPositive (bit, null)

IndexDate (date, null)
SourceTableMame (varchar(23), not null)
Primary=ID (kigint, not null)

RowDate (datetime2 (0], null)
SourceColumnMame (varchar{18), nat null)
SourceColumnValue (varchar(303), null)
ProcessedText (varchar(300), null)
Veocabulary (varchar{d), not null)

Code (varchar(10), null)

ConceptMame (varchar(300), null)
SemanticType (varchar(30), null)
Poelarity (int, null)

Uncertainty (int, null)

Conditional (int, null)

Histarical (int, null)

MLPSystern (varchar(23), null)
MLPProcessDate (date, null)
RefreshDate (date, null)

ReleaseDate (date, null)



COVID-19 Screening

Usage Statistics s il
Last updated December 18, 2020
Number of Number of Patients | Number of Stations | Number of 2
- Sente: Section
Documents goft_:u!:!ent Text s >Tokemze>> s%litt% NEF> Detec:io>> Con'l‘ext>> > spaCy Doc
efinitions
4,916,258 670,458 129 7,114

Coronavirus Disease 2018 (COVID-19) CLC Screen << COVID_SCREEN >>

The resident does not have a new or worsening - : _
The resident does not have any _ .
The resident does not have new onset of _ .

Resulis: << RESULTS =» Screen is negative.



ldentifying the need for NLP — Supplemental Oxygen

Intersecting Patients with HFNC Data
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|dentifying the need for NLP — Mechanical Ventilation

Structured
procedure data for

ventilation
Tier 1

Structured
procedure data

for intubation
Tier 2

Structured data
for intubation

medications
Tier 3

Natural
Language

Processing
Tier 1

ICD10 Proc
CPT4

ICD10 Proc
CPT4

LocalDrugName

TIU

TIU

Natural
Language
Processing
Tier 3+

TIU and conditions and
procdures

Mechanical vs. non
mechanical

Potentially missing
instances?

Intubation codes
present when
ventilation codes are
not present

Potential delay in
data entry?

Ever/never ventilation
is fairly well captured
with procedure and
medication data

Start date is the first
event, but what about
end date (i.e., date of
extubation)?

Indication of extubation
consistently exits in
clinical notes

End date (End-Start=
duration of mechanical
ventilation)

What about patients
who were intubated
more than once during
the same stay?

Multiple intubation
events are isolated

Reintubations and
intubations from a
new admission

Are all instances of
mechanical
ventilational equal?

Classification/
disambiguation of
emergent vs.
procedural
intubations

Other details about
ventilation
epidosde(e.q.,
proned)




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

VA EHR Ventilation
Phenotype Logic

\

All COVID
patients input

l

'

Structured
Events

)

Rule-Based
NLP Events

Ventilation

Events

Sequence
Logic

l

\

\

\

l

A\

PatientiICN| StartDate | StopDate |VentilationStartType|VentilationStopType|SequenceNumber|ProcedureFlag| ProneFlag
1 2020-05-04|2020-05-08| Intubation Code NLP Extubation 1 0 1
1 2020-05-10/2020-05-14| Medication Code Death 2 0 1




Structured
Events

Induction Vent Medication
Intubation Code
Ventilation Code

VA EHR Ventilation
Phenotype Logic

\

All COVID patients input

¢

Structured
Events

l

)

Rule-Based
NLP Events

J

Ventilation
Events

\

Sequence
Logic

l

\

\

\

l

4

PatientICN | VentilatorStartDate | VentilatorStopDate | VentilationStartType | VentilationStopType | SequenceNumber | ProcedureVentilation | ProneVentilation
1 2020-05-04 2020-05-08 Intubation Code NLP Extubation 1 1 0
1 2020-05-10 2020-05-14 Medication Code Death 2 0 1




NLP Events

EMR Note Data
Intubations
Extubation

On Ventilator
Off Ventilator

VA EHR Ventilation
Phenotype Logic

\

All COVID patients input

l

f T

Structured
Events

l

)

Rule-Based
NLP Events

J

Ventilation
Events

\

Sequence
Logic

l

\

\

\

l

4

PatientICN | VentilatorStartDate | VentilatorStopDate | VentilationStartType | VentilationStopType | SequenceNumber | ProcedureVentilation | ProneVentilation
1 2020-05-04 2020-05-08 Intubation Code NLP Extubation 1 1 0
1 2020-05-10 2020-05-14 Medication Code Death 2 0 1




L
NLP Anchor Term types

Extubation: Intubation: Ventilation:

"extubated” “reintubation” “ventilated”

“extubation” ] “ventilator”
Intubated




S, L, L. . L, 2,
NLP Modifier Term types

Temporality Confirmed/Treatme Negation
:%/edste,r,day” nt “not”

oday “currently on” “unable to”
“‘on 4/16” e y




S
NLP Patterns

Anchor Term Types: Modifier Term Types:

’- Term EventType [EventDetall Date
extubate |- Negated :

S - ventilated |Start Document Date |04/11
extubated |Stop Extracted Date [04/15
extubated |Stop Document Date [04/15

he was successfully -- Intubated |Start Extracted Date  |04/10
Intubated |Stop Extracted Date |04/15




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 Prone Positioning
Admission Extubation Extubation Discharge
Intubation l Reintubation l l
} } |
| | Ventstart YERGISE.
(date) (date)
l |
Hi-Flow Ventilation Sequence Low Flow
Supplemental Supplemental

Oxygen Oxygen




Sequence Logic

Start Date
Stop Date
Multiple Intubations

Reintubation

VA EHR Ventilation
Phenotype Logic

\

All COVID patients input

¢

Structured
Events

l

'

Rule-Based
NLP Events

J

Ventilation
Events

\

Sequence
Logic

l

\

\

\

l

\

PatientICN | VentilatorStartDate | VentilatorStopDate | VentilationStartType | VentilationStopType | SequenceNumber | ProcedureVentilation | ProneVentilation
1 2020-05-04 2020-05-08 Intubation Code NLP Extubation 1 1 0
1 2020-05-10 2020-05-14 Medication Code NLP Extubation 2 0 1




_ Event Date | Event I
Type

Sample Patient

2020-05-04 Start Induction Medication
Events Table OUtpUt 2020-05-05 Start Induction Medication
2020-05-05 Start NLP : “Patient was Intubated yesterday”
_— - o o - 2020-05-06 On NLP: “Patient remains Intubated”
| | T
TR EPER I IDIDIDEDEDED IR IS 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

ScSYNON NE 15 Ct+A TNA = =~ = = o= =



Event Date | Event SequencelLogic
Type

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”

2020-05-08 Stop Patient was extubated Yesterday

2020-05-08 Patient was Intubated 05/04-05/08 0

2020-05-11 On Pt remains intubated

2020-05-13 Pt was extubated yesterday

2020-05-15 Off He is no longer intubated 0

2020-05-15 Stop Discharge 0



Supplemental Ventilator
Sequences

Event Event Type | Detail Sequencelogic
Date

Admission Extubation Extubation Discharge
Intubation Reintubation 1

VentStart VertStop
{date) {date}
| J

PatientICN | VentilatorStartDate | VentilatorStartType | VentilatorStopDate | VentilatorStopType SequenceNumber

2020-05-04 InductionMedication 2020-05-07 NLPDocumentDate
1 2020-05-10 NLPDocumentDate 2020-05-12 NLPDocumentDate 2



L
Mare ample o
ype

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

Event Date | Event
Type

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



PPPPPPPPP

0000000000

PatientlC | Event Date | Event
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

PatientlC | Event Date | Event
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

VA EHR Ventilation
Phenotype Logic

A

All COVID patients input

¢

Structured
Events

l

}

Rule-Based
NLP Events

J

Ventilation
Events

4

Sequence
Logic

l

A

A

A

l

A

PatientICN| VentilatorStartDate | VentilatorStopDate | VentilationStartType | VentilationStopType | SequenceNumber | ProcedureVentilation | ProneVentilation
1 2020-05-04 2020-05-08 Intubation Code NLP Extubation 1 1 0
1 2020-05-10 2020-05-14 Medication Code NLP Extubation 2 0 1




Elective Procedure Intubations

Distinct Patients Ventilated
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System Performance

VA EHR Ventilation
Phenotype Logic

All COVID patients input

J

!

Structured
Events

l

!

Rule-Based
NLP Events

)

Ventilation
Events

\

Sequence
Logic

|

\

\

\

|

\

Validation at Each Stage of
Development

NLP Intubations: 96% Precision
NLP Extubations: 97% Precision

Identification of Ventilated
Patients(Ever/Never)*:

Accuracy: 94.4%
PPV: 97.28
Sensitivity: 93.46%**

Classification of Elective
Procedure Intubations:
96% Precision
90% Recall

PatientICN| VentilatorStartDate | VentilatorStopDate | VentilationStartType | VentilationStopType | SequenceNumber | ProcedureVentilation | ProneVentilation
1 2020-05-04 2020-05-08 Intubation Code NLP Extubation 1 1 0
1 2020-05-10 2020-05-14 Medication Code NLP Extubation 2 0 1




Bringing it all together

Sample Patient 1: ExtractedEvents

EventType
R S T | B PULSE OXIMETRY
B HNLP_Symptom
I ' ! I B HNLP_Condition
I I J 1 B OMOP_Procedure
I IndexDate
20 B sSupplemental_Delivery_Method
B sSupplemental_Oxygen
VAAES Acute_RNote
15 AdmissionDate
= VAAES 02 _Section
3 B DischargeDate
8 10 B IcuAdmitDate
5
I'?u:nv 27 Moy 30 Dec 3 Dec & Dec 9 Dec 12 Dec 15
2020

EventDate



Sample Patient 2: ExtractedEvents

EventType

: B AdmissionDate

B HNLP_Condition
Supplemental_Oxygen
MLP Symptom
2 A SYSTOLIC BLOOD PRESSURE
PLULSE OXIMETRY
OMOP_Procedure
1.5 £ F DIASTOLIC BLOOD PRESSURE
0 ICUAdmitDate

E IndexDate
§ 1 B start
B Supplemental_Delivery_Method
| stop
. DischargeDate
0
Aug 23 Aug 30 Sep b Sep 13 Sep 20 Sep 27 Oct 4 Oct 11
2020
EventDate



caunt

Sample Patient 2: ExtractedEvents

20

15

10

Ln

EventType=start
EventDate=Aug 23, 2020
EventDetail=VentilationCode

EvenitTexi=Respiratory Ventilation,
Greater than 96 Conseculive
Hours

Aug 30
2020

Sep 13

EventDate

Sep 27

Oct 11

Oct 25

EventType

EEER

AdmissionDate
MLP_Condition
Supplemental_Oxygen
NLP_Symptom

SYSTOLIC BLOOD PRESSURE
PULSE OXIMETRY

rrrrr ~

OMOP_Procedurs

DIASTOLIC BLOOD PRESSURE
[ICUAgmitDate

IndexDate

start
Supplemental_Delivery_Method
stop

DischargeDate




Sample Patient 2: ExtractedEvents

EventType

B A2dmissionDate

B NP _Condition

B sSupplemental_Owxygen

MLP_ Symptom

SYSTOLIC BLOOD PRESSURE
PULSE OXIMETRY
OMOP_Procedure
DIASTOLIC BLOOD PRESSURE
ICUAdmitDate
IndexDate
start
Supplemental_Delwvery_Method
stop
DischargeDate

20

15

count

10

Aug 30 Sep 13 Sep 27 Oct 11 Oct 25
2020

EventDate




Sample Patient 2: ExtractedEvents

40

30

caunt

20

10

NEERNARRNRRE

Sug 30

EventType=stop
EventDate=Sep 4, 2020

L EventDetail=MLPDocumentDate

Sep 13
2020

EventDate

Sep 27

Oct 11

EventType

AdmissionDate
MLP_Condition
Supplemental_COwoygen
MLP_Symptom

PULSE OXIMETREY
OMOP_Procedure
IndexDate
ICUAdmitDate

start
Supplemental_Delivery_Method
stop

DischargeDate



Example Patient timeline

Sample Patient Respiratory Therapy Events
Intubation Extubation

\ / EventType

| -
I 1 1 i - | . B start
First HFNC Mention B HFNC_witals
1 ' ' B HFNC_TIU
B stop
3 B venblabon_stop
B venblabon_start
- 10
=
7
LF
5
0

fug 22 Aug 24 Aug 28 Aug 28 Aug X Sep 1 Sep 3




How can we use this data:

COVID-19 Shared Data: Covid Positive Patients Mechanically Ventilated

Tracking Ventilator use within
the healthcare system

600

500

400

300

Distinct Patients

200

100

Apr 2020 May 2020 Jul 2020 Aug 2020 Sep 2020 Oct 2020



More Info, help, questions

 Additional Trainings and Cyberseminars:

* Vinci Central

« HSR&D Cyberseminars
e |Introduction to NLP
* |Introduction to the Covid-19 Shared resource

* Helpdesk: VINCl@va.gov



mailto:VINCI@va.gov
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