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

Cohort statistics

CaseDefinition
8 VA Negative

® VA Positive
VA Pending

V& Canc/Indeterminate

Sex by EverPositive flag

10K (4.11%) —
180K (7.72%) : As of Apr 26, 2022
EverPositive =1 | EverPositive=1 EverPositive=0 A EverPositive =0 OMOP* Patient OMOP*
Sex | Patient Count (N = Patient Patient Count (N = Patient Count (N = Patient
622,706) Percentage 1,616,351) Percentage 9,472,496) Percentage
620K (25.3%) F 117.169 18.82 % 279,288 17.28 % 1,443 468 15.24 %
M 505.489 81.18 % 1,336,759 82.70 % 8.028.551 84.76 %
Unknown | 48 0.01 % 304 0.02 % 477 0.01 %

\— 1,542K (62.87%)



NLP project workflow
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Phenotypes supplemented through NLP

* Vital signs
* Reason for stay

° Sym ptoms 13 VA COVID-19 CDW Supplement Tables
13.1 ORDCOVID_ SupplementExtractedVitalSigns

13.2 ORDCOVID_ SupplementReasonForStayText

* Mechanical ventilation

* Supplemental oxygen 13.3 ORDCOVID_SupplementVentilatorEvents
° Menopause 13.4 ORDCOVID_ SupplementVentilatorSequences

* Negative COVID-19 tests

13.5 Acknowledgements




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.

= S50RDCowvid.SupplementExtractedVitalSigns

=

VITAL SIGNS: Temperature 98.1, pulse 64,
respirations 20,
blood pressure 144/69, height 6’1",

percent on room air.

weight 229 pounds, saturation 02 stats are 97

VITALS: VITALS-

T: 98.2 153/68-80-20-95.38
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 1b [104.1 kg]

VS 152/94 98.3 85 16

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

Columns

E PatientlCN (varchar(23), null)

H EverPositive (bit, null)

E IndexDate (date, null)

E SourceTableMame (varchar(23), null)
H PrimarySID (bigint, null)

E DocumentType (varchar(73), null}

E DocumentDateTime (datetime(7), null)
E ExtractedTimeStamp (varchar(30), null)
E VitalType (varchar(Z3], null)

E VitalResultMumericValue (numenc(19,4), null)
E VitalResultValue (varchar(13]), null)

H Unit (varchar(25), null)

E ProcessedText (varchar(113), null)

E SectionType (varchar(Z23), null]

E SpanStart (int, null)

E Spanknd (int, null)

E MLPSystem (varchar{23), null}

E MLPProcessDate (date, null)

H RefreshDate (date, null)

E ReleaseDate (date, null)



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

ORDCOVID.5upplementReasonForstay Text
Columns

PatientlCM (varchar(30), null)

EverPositive (bit, null)

IndexDate (date, null)

SourceTableMame (varchar(23), not null)

Primary5ID (bigint, not null)

RowDate (datetime2 (0], null)

SourceColumnMame (varchar(18), not null)

AdmitDiagnosis  Snippets  CUI STR 5TY polarty  uncetainty  histonyOf SourceColumn¥alue (varchar(303), null)
1 { ndvid { nausea CO0274%7  Mausea  Sign or Symptom 1 0 0 ProcessedText (varchar(300), null)
2 nv./d wvomiting ~ CO042363  Vomiting  Sign or Symptom 1 0 0 Vocabulary (varchar({4), not null)
3 n/v./d diamhea CO001193%1 Diamhea  Sign or Symptom 1 1] 1] Code (varchar(10), null)
ConceptMarne (varchar{300), null)

- - - : : : SemanticType (varchar(30), null)
FatiertVisit Reason Snippets cul 5TR 5TY polarty  uncerdainty  histonyOf Polarity (int, null
5i, Detox, Fevers, SOB . detowification C0150543  Detowfication procedure Therapeutic or Preventive Procedure 1 0 0 Uncertainty (int, null
5i, Detox, Fevers, S0B . suicidal ideation CO424000 Feeling suicidal finding)  Finding 1 0 0 Conditional (int, null)
50, Detox, Fevers, S0B . fever CO015567  Fever Sign or Symptom 1 0 0 Historical (int, null}
5i, Detox, Fevers, SOB . shortness of bregth  C0013404  Dhysprnea Sign or Symptom 1 0 0

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

COVID-19:0RDCovid PrelndexSymptoms - VA Phenomics Library
o Flscorel0872

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



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

COVID-19 Screening Template

Last updated April 14, 2022 medspaCy NLP

: Secti

Coronavirus Disease 2019 (COVID-19) Screen. << COVID_SCREEN ==

The patient reports that they do _ a new or worsening _ or

The patient reports they do

Results: << RESULTS >> Screen is negative.

COVID-19:0RDCovid PrelndexSymptoms - VA Phenomics Library



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

|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 Ventilation

VA EHR Ventilation
Phenotype Logic

All COVID patients input

'

Structured
Events
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Rule-Based
NLP Events

J

Ventilation
Events
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Sequence
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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




|dentifying the need for NLP - Supplemental Oxygen

 Discrepancy analysis of

structured data and NLP e
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Supplemental Oxygen

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

* |dentified 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 O27)

« COVID-19:0Oxygen Flow (COVID) - VA Phenomics Library



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

Supplemental Oxygen — PostindexProcedures

OxygenLowFlowe0d

OtherUnklscla0d

MNonlnvasivelentilationo0d

OxygenHighFlowe0d

BloodTransfusiono0d

Dialysiso0d

Contactlsclo0d

Droplsclo0d

Airlsol60d

ECMOE0d

QK S0k 100K 150K 200K
Count



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 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




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

* |s there a difference in severity between pre- and postmenopausal
women?



Menopause

* The system identifies  Patient classifications
concept-date pairs - Menopausal, surgical
 Last menstrual period (LMP)  Menopausal, non-surgical
date « Not Menopausal
« Surgical procedure date « Unknown

 Menopause diagnosis date

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

* Examples
« “LMP: Feb 15, 2021”

 “Bilateral oophorectomy
3/2012”

* “Premature menopause 2015”




Menopause

Patient Classification based on NLP Alone

7000

B Unknown

» Not Menopausal

6000 B Menopausal, surgical

® Menopausal, non-surgical
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S
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S

Number of Patients

2000

1000

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
AgeAtindexDate



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 (“4/13/20217)
 Partial date (“4/13")
 Relative date (“yesterday”)

Window and
Carfrucassing Covid regexes Sentence Modifier and Date
ipeline CET Regexes
f.:-"'-'-'-
ﬁ:’aﬁarn AnnutatursH Context H Date Parser AE H E'fm:ﬁin }

NLP system architecture of the NegCov pipeline




Negative COVID-19 Tests

* |dentification of non-VA negative COVID-19 tests
« Sensitivity: 97.5%
* |dentification 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

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

* Process:




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: VINCl@va.gov



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

	Slide Number 1
	Outline
	Collaboration
	VA COVID-19 Shared Data Resource
	VA COVID-19 Shared Data Resource
	CSDR documentation and support
	Cohort statistics
	NLP project workflow
	Phenotypes supplemented through NLP
	Vital Signs
	Reason for Stay
	COVID-19 Screening Template
	Identifying the need for NLP – Mechanical Ventilation
	Mechanical Ventilation
	Identifying the need for NLP - Supplemental Oxygen
	Supplemental Oxygen
	Supplemental Oxygen – PostIndexProcedures
	Hypothetical patient timeline
	Menopause
	Menopause
	Menopause
	Negative COVID-19 Tests 
	Negative COVID-19 Tests
	Negative COVID-19 Tests
	Purpose of CSDR
	More Info, Help, Questions



