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THE VIRTUAL CSN (VCSN)
Virtualize the CSN Lexicon - integrated

‘g 5 E’ with industry terminologies (i.e. SNOMED

@

"Mark up” or “tag’ unstructured
healthcare records

Convert the extracted terms to
clinical insights

systems



THE VIRTUAL CSN (CONT.)

Integrate with existing structured data sets

Group patients / members / consumers Into
cohorts

systems



VIRTUALIZATION OF CSN

Binding Transitional Modeling  Machine Learned
B otase Natural Language N Virtualized CSN
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DETAILS

Processing Machine Leaming I Submodel X

Patient Data Natural Language
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FIODELS AND SUB-MODEES

Disease
Pathways Millions of Thousands of
Pathways

Pathways
Diseases
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S irLE RESULTS
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S PLE RESULTS

781265 862009 863045 863074 863083
i '863083")

Surgical and Medical Shock therapy as
Disorders Procedures as the the cause of
Cause Of Abnormal abnormal reaction
Reaction of Patient or of patient or of later
Later Complication, complication
without Mention of without
Misadventure at the misadventure at
Time of Procedure time of procedure

Supplementary
Classification of
External Causes of
Injury and Poisoning

Other procedures,
without mention of
misadventure at the
time of procedure, as
the cause of
abnormal reaction of
patient, or of later
complication

Shock therapy as the
cause of abnormal
reaction of patient, or
of later complication,
without mention of

misadventure at the
time of procedure

systems



INTERACTIVE OVERVIEW

Click Here
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vCSN Platform Demo NLP Entities (Diseases) Deep Learning

Select Note Patient 194,779 > Encounter 125,654 > Note 1,953,483 NLP

e G v
LOCATION OF PATIENT:
Room:
02/11/2015
CRT:

-
PRIMARY CARE PHYSICIAN:

s 550
ASSESSMENT:

1. Increased shortness of breath from baseline, particularly with reported paroxysmal

nocturnal dyspnea in a patient with elevated NT-proBNP.

She also has underlying chronic obstructive pulmonary disease with no evidence of

pneumonia. ) ) . Matched CSN Numbers

2. End-stage renal disease, on Monday, Wednesday, and Friday regimen.

3. Anemia of chronic disease. -
4. Chronic obstructive pulmonary disease on home O2.

5. Medical conditions listed.

RECOMMENDATIONS:

The patient will be admitted for at least overnight monitoring.

Dr. has been consulted.

The patient is not a candidate for dialysis to see urgently, but may require supplemental
dialysis tomorrow at the discretion of the consultant.

There may be multifactorial component to her presentation, she does have an underlying
COPD,

and she has had a history of acute on chronic diastolic heart failure in the past with the
last echocardiogram being in August with the EF was 65% at that time.

We will go ahead and repeat the 2D echocardiogram, while we have her.

We will repeat the cardiac enzymes in the morning as well, those are atypical for an Mi
presentation.

Keep her on supplemental O2.

Give DuoNeb treatments via respiratory.

Encourage incentive spirometry.

Her blood gases reasonable tonight.

In the past, she has been much higher CO2 retainer as high as 69. Pathways

We wiill keep the head of the bed elevated.

She may benefit from BiPAP for nocturnal dyspnea, at the moment she seems stable. :
The plan of care has been reviewed in detail with Dr. who was also

examined the patient.

The patient is lucid enough to confirm that she wishes to be regarded as a FULL CODE.
CHIEF COMPLAINT:

Shortness of breath, particularly at nighttime.



vCSN Platform Demo NLP Entities (Diseases) Deep Learning

Select Note Patient 194,779 > Encounter 125,654 > Note 1,953,483 NLP

Note 1,953,483 HISTORY AND PHYSICAL Qlinical Words
LOCATION OF PATIENT:

Room: - .
Note 1,953,485 DATE OF ADMISSION: Merged Entity Clinical Entity
02/11/2015

CRT:
it KQH 2/12/15 S S

PRIMARY CARE PHYSICIAN:

o 720
S ASSESSMENT:

(fIncreased shortnessjof breathffrom baselinef§particularly] withm

nocturnal dyspnea in a patient with elevated NT-proBNP

LRI Ihas underlying chronic obstructive pulmonary disease with no evidence of

pneumonial : _ ' Matched CSN Numbers

2. | S =ECR RN on Monday, Wednesday, and Friday regimen.

EMAnemia of chronic disease} -
=M Chronic obstructive pulmonary diseasefslallsl-l;-1 073 1040559 - Other Medical conditions

pAMedical conditionsgiiz -}
RECOMMENDATIONS

LY gl qwill be admitted for at least overnight monitorings 1041696 - Chronic obstructive pulmonary disease
Dr. jhas been consulted§

LSy Eldaidis not a candidate for dialysis to see urgenthMlJJll4may require supplemental . ) L
609997 - Myocardial infarction

dialysis tomorrow at the discretion of the consultant]
L= {gmay be multifactorial component to her presentationiSso

m' 70938 - Tinnitus occurred in the past only
and she has had a history of ZlaV el Rea gl ilas = ol [T T S ZHITES in m with m

738599 - Tends to plan ahead
79763 - Injury detail

4 1 »

s

-
I

pa:r W a)’S

: at the moment she seems stablef
F ELTOEETE has been reviewed in 3=1]| with Dr. Bwho was also m

nough to confirm that she wishes to be regarded as a FULL CODEX

The patient [ Vel
CHIEF COMPLAINT:

Shortness of breathliparticularly at nighttime



vCSN Platform Demo

Select Note

Note 1,953,433

NLP Entities (Findings) NLP Entities (Diseases) Deep Learning

Patient 194,779 > Encounter 125,654 > Note 1,953,483 NLP

HISTORY AND PHYSICAL Qinical Words
LOCATION OF PATIENT:

Room: -
DATE OF ADMISSION: Merged Entity Qlinical Entity

02/11/2015
CRT:
KQH 2/12/15 Complex Phrases

PRIMARY CARE PHYSICIAN:

ASSESSMENT:

1. Increased shortness of breath from baseline, particularly with reported parcxysmal
nocturnal dyspnea in a patient with elevated NT-proBNP,
She also has underlying [agigslgilatel o v g Ve ey T el - Tg e (=202 with no evidence of

pneumonia. Matched CSN Numbers

2. End-stage renal disease, on Monday, Wednesday, and Friday regimen.

3. Anemia of chronic disease. -

-8 Chronic obstructive pulmonary diseasel-LI -l Yer3 1040559 - Other Medical conditions M

5. Medical conditions listed.

RECOMMENDATIONS:

The patient will be admitted for at least overnight monitoring. 1041696 - Chronic obstructive pulmonary disease

Dr. has been consulted.

The patient is not a candidate for dialysis to see urgently, but may require supplemental L
dialysis tomorrow at the discretion of the consultant. : Yl b

There may be multifactorial component to her presentation, she does have an underlying

COPD, 70938 - Tinnitus occurred in the past only

and she has had a history of acute on chronic diastolic heart failure in the past with the

last echocardiogram being in August with the EF was 65% at that time.

We will go ahead and repeat the 2D echocardiogram, while we have her. 738599 - Tends to plan ahead

We wiill repeat the cardiac enzymes in the morning as well, those are atypical for an MI

presentation. — -
Keep her on supplemental O2. - Injury detai -

Give DuoNeb treatments via respiratory. 3
Encourage incentive spirometry.
Her blood gases reasonable tonight.

In the past, she has been much higher CO2 retainer as high as 69. Pathways

We wiill keep the head of the bed elevated.

She may benefit from BiPAP for nocturnal dyspnea, at the moment she seems stable. !
The plan of care has been reviewed in detail with Dr. ~who was also

examined the patient,

The patient is lucid enough to confirm that she wishes to be regarded as a FULL CODE.
CHIEF COMPLAINT:

Shortness of breath, particularly at nighttime.



vCSN Platform Demo NLP Entities (Diseases) Deep Learning

Select Note Patient 194,779 > Encounter 125,654 > Note 1,953,483 NLP
HISTORY AND PHYSICAL Qlinical Words

LOCATION OF PATIENT:
Room:

Note 1,953,485 DATE OF ADMISSION: | |
02/11/2015 ‘ :
CRT:

Note 1,953,487 KQH 2/12/15 Complex Phrases
PRIMARY CARE PHYSICIAN:

e 550
ASSESSMENT:

1. Increased Sglelgui=sFa d o =r g Rif i EES IS bEldal ETgl¥ with reported m
nocturnal dyspneafE-FEigiigjelevated NT-proBNP
SR IE L EERT B4 chronic obstructive pulmonary diseasefiigino evidence off

_ Matched CSN Numbers
= on Monday, Wednesday, and Friday regimen.

EMAnemia of chronic diseasef -
L8 Chronic obstructive pulmonary diseasefslslale s -107 47939 - Cardiac enzymes normal i

5. Medical conditions listed.

RECOMMENDATIONS: 83221 -EH-MI
The patient will be admitted for at least overnight monitoring. T
Dr. has been consulted.

The patient is not a candidate for dialysis to see urgently, but may require supplemental
dialysis tomorrow at the discretion of the consultant.,
There may be multifactorial component to her presentation, she does have an underlying

and she has had a history of acute on chronic diastolic heart failure in the past with the

last echocardiogram being in August with the EF was 65% at that time.

We will go ahead and repeat the 2D echocardiogram, while we have her,
We wil — Sdthe cardiac enzymesEEUEIGTER o< wel BUEES

wlalailli. 8919 - Shortness of breath
Keep her on supplemental O2.

Give DuoNeb treatments via respiratory.

Encourage incentive spirometry}

Her blood gases reasonable tonight.

In the past, she has been much higher CO2 retainer as high as 69.

We will keep the head of the bed elevated.

She may benefit from BiPAP for at the moment she seems stable.

The plan of care has been reviewed in detail with Dr. .who was also m
examined the patient.

The patient is lucid enough to confirm that she wishes to be regarded as a FULL CODE.

CHIEF COMPLAINT:

Shortness of breathfiparticularly at nighttime

Pathways



vCSN Platform Demo NLP Entities (Diseases) Deep Learning

Select Note Patient 194,779 > Encounter 125,654 > Note 1,953,483 NLP
LOCATION OF PATIENT:
Room: .
Note 1,953,435 DATE OF ADMISSION: Merged Entity
02/11/2015 ) )
CRT:
PRIMARY CARE PHYSICIAN:

5.
:

ASSESSMENT:
M les-H«dshortness of breath from baselinefparticula

with reported TN
nocturnal sl in a patient with SEYEIC IR

She also has underlying chronic obstructive pulmonary disease with no evidence of

pneumonia. Matched CSN Numbers
2. End-stage renal disease, on Monday, Wednesday, and Friday regimen.

3. Anemi@ of chromﬁc disease. 47939 - Cardiac enzymes normal -
4. Chronic obstructive pulmonary disease on home 02,

5. Medical conditions listed.

RECOMMIENDATIONS .

The patient will be admitted for at least overnight monitoring.

Dr. has been consulted.
The patient is not a candidate for dialysis to see urgently, but may require supplemental 875390 - Anemia of chronic disease

dialysis tomorrow at the discretion of the consultant.

There may be multifactorial component to her presentation, she does have an underlying 875392 - Anemia in end-stage renal disease
COPD,

and she has had a history of acute on chronic diastolic heart failure in the past with the

last echocardiogram being in August with the EF was 65% at that time.
We will go ahead and repeat the 2D echocardiogram, while we have her.

We wiill repeat the cardiac enzymes in the morning as well, those are atypical for an Ml
presentation.

Keep her on supplemental O2. -
Give DuoNeb treatments via respiratory.

Encourage incentive spirometry.

Her blood gases reasonable tonight.

In the past, she has been much higher CO2 retainer as high as 69. Pathways

We will keep the head of the bed elevated,

She may benefit from BiPAP for at the moment she seems stable.

The plan of care has been reviewed in detail with Dr. who was also
examined the patient.

The patient is lucid enough to confirm that she wishes to be regarded as a FULL CODE.

CHIEF COMPLAINT:

Shortness of breathliparticularly at nighttime

8919 - Shortness of breath



Pathways

CSN #

8919

47939

83221

875390

875392

876882

1041696

CSN Pathways

633|634|635]1260|8916|8919|

633]634|635|47638|47639|47797 | 47930|47931|47932| 47939

633|634|635|81774|83212|83216|83220|83221|

633]237412|237697|238320|238331|875361|875390|

633|237412|237697|238320| 238331875361 |875390|875391|875392|

633]152834|152876|876439|876854|876882|

633]357508|721234| 1037820 1037821 | 1041644 1041645| 1041693 1041694 1041696 |

Expanded Pathways

GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs | HPI
resources | Admits to symptoms of panic disorder | Shortness of breath

GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs| SHARED
HPIs| Assessment for somatization disorder vis a' vis DSM IV TR criteria | C1.
Examination reveals no organic or substance-related pathologic

diagnosis | Normal laboratory findings | Normal biochemistry findings | Normal
biochemistry findings 1|Cardiac enzymes normal

GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs | Cardio-
Pulmonary symptoms HPI | Problem-specific FH | FH: cardiovascular disease |FH:
myocardial infarction |FH: MI

GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE
VISIT | Consultation | Hematology consultation | Other and unspecified
anemias | Anemia of chronic disease

GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE

VISIT | Consultation | Hematology consultation | Other and unspecified

anemias | Anemia of chronic disease | Anemia in chronic kidney disease | Anemia
in end-stage renal disease

GS findings | PAST MEDICAL HISTORY | Current medical treatment | Physical
therapy | Physiotherapy of chest|Incentive spirometry

GS findings | PHYSICAL EXAMINATION | PSYCHOLOGIC | DSM-5 [Structured
Diagnosis] | SUBSTANCE-RELATED DISORDERS | Tobacco-Related
Disorders | Tobacco Use Disorder | common Comorbidities | Medical
comorbidities | Chronic obstructive pulmonary disease

Description

Shortness
of breath

Cardiac

enzymes
normal

FH: MI

Anemia of
chronic
disease

Anemia in
end-stage
renal
disease

Incentive
spirometry

Chronic
obstructive
pulmonary
disease




vCSN Platform Demo

Select Note

Note 1,953,483

Note 1,953,485

Note 1,953,487

Note 1,953,484

systems

Patient 194,779 > Encounter 125,654 > Note 1,953,483

HISTORY AND PHYSICAL

LOCATION OF PATIENT:

Room: SCPH-3C5 - Sentara Careplex Hospital
DATE OF ADMISSION:

02/11/2015

CRT:

KQH 2/12/15

PRIMARY CARE PHYSICIAN:

Nequita Dowling, MD.

ASSESSMENT:

|1. UEEEEEkshortness of breath from baselinef with reported in a patient with

R e = chronic obstructive pulmonary diseasef¥jlifno evidence of pneumonial
2. RS EECNENEIGIEER: . on Monday, Wednesday, and Friday regimen.

Anemia of chronic diseasef
M Chronic obstructive pulmonary diseas
5. Medical conditions listed.
RECOMMENDATIONS:

The patient will be admitted for at least overnight monitoring.

Dr. Semret has been consulted.

The patient is not a candidate for dialysis to see urgently, but may require supplemental dialysis tomorrow at the discretion of
the consultant.

The _ be multifactorial component to her presentation, she does have an underlying COPD,

and she has had a history of acute on chronic diastolic heart failure in the past with the last echocardiogram being in August
with the EF was 65% at that time.

We will go ahead and repeat the 2D echocardiogram, while we have her.

LOIIERIEH he cardiac enzymesRGEIUBIRITas wellRul=Hare atypical for an M presentation}

Keep her on supplemental O2.

Give DuoNeb treatments via respiratory.

Encourage incentive spirometry}

Her blood gases reasonable tonight.

In the past, she has been much higher CO2 retainer as high as 69.

We will keep the head of the bed elevated.

She may benefit from BiPAP for at the moment she seems stable.

The plan of care has been reviewed in detail with Dr. Amo-Mensah, who was also examined the patient.

The patient is lucid enough to confirm that she wishes to be regarded as a FULL CODE.

CHIEF COMPLAINT:

Shortness of breathliparticularly at nighttime}

= on home O2.

NLP Entities (Findings) NLP Entities (Diseases) Deep Learning

NLP

p——

Complex Phrases NLP Phrases

Combined Phrases

Matched CSN Numbers

Pathways




Pathways

CSN # CSN Pathways Expanded Pathways Description

8919 633|634|635|1260|8916|8919| GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs|HPI Shortness
resources | Admits to symptoms of panic disorder|Shortness of breath of breath

47939 633|634|635|47638|47639|47797|47930|47931|47932|47939| GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs| SHARED Cardiac
HPIs| Assessment for somatization disorder vis a' vis DSM IV TR criteria|C1. enzymes
Examination reveals no organic or substance-related pathologic diagnosis |Normal normal

laboratory findings | Normal biochemistry findings | Normal biochemistry findings
1|Cardiac enzymes normal

83221 633|634|635|81774|83212|83216|83220|83221 | GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs | Cardio- FH: MI
Pulmonary symptoms HPI| Problem-specific FH | FH: cardiovascular disease | FH:
myocardial infarction | FH: Ml

875390 633|237412|237697|238320|238331|875361|875390| GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE Anemia of
VISIT | Consultation | Hematology consultation | Other and unspecified chronic
anemias | Anemia of chronic disease disease

875392 633|237412|237697|238320|238331|875361|875390|875391|875392| GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE Anemia in
VISIT | Consultation | Hematology consultation | Other and unspecified end-stage
anemias|Anemia of chronic disease | Anemia in chronic kidney disease | Anemia in renal
end-stage renal disease disease

876882 633|152834|152876|876439|876854 | 876882 | GS findings | PAST MEDICAL HISTORY | Current medical treatment| Physical Incentive
therapy | Physiotherapy of chest|Incentive spirometry spirometry




Pathways

CSN # CSN Pathways Expanded Pathways Description

8919 633|634|635|1260|8916|8919| GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs|HPI Shortness
resources | Admits to symptoms of panic disorder|Shortness of breath of breath

47939 633|634|635|47638|47639|47797|47930|47931|47932|47939| GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs| SHARED Cardiac
HPIs| Assessment for somatization disorder vis a' vis DSM IV TR criteria|C1. enzymes
Examination reveals no organic or substance-related pathologic diagnosis |Normal normal

laboratory findings | Normal biochemistry findings | Normal biochemistry findings
1|Cardiac enzymes normal

83221 633|634|635|81774|83212|83216|83220|83221 | GS findings | HISTORY of PRESENT ILLNESS | Symptom specific HPIs | Cardio- FH: MI
Pulmonary symptoms HPI| Problem-specific FH | FH: cardiovascular disease | FH:
myocardial infarction | FH: Ml

875390 633|237412|237697|238320|238331|875361|875390| GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE Anemia of
VISIT | Consultation | Hematology consultation | Other and unspecified chronic
anemias | Anemia of chronic disease disease

875392 633|237412|237697|238320|238331|875361|875390|875391|875392| GS findings | REVIEW OF SYSTEMS | ADMINISTRATIVE OFFICE Anemia in
VISIT | Consultation | Hematology consultation | Other and unspecified end-stage
anemias | Anemia of chronic disease | Anemia in chronic kidney disease | Anemia in renal
end-stage renal disease disease

876882 633|152834|152876|876439|876854 | 876882 | GS findings | PAST MEDICAL HISTORY | Current medical treatment | Physical Incentive
therapy | Physiotherapy of chest|Incentive spirometry spirometry

Diseases |ID

Concept ID GS Disease Number SNOMED ID ICDY9 Code ICD10 Code

838402 DS-57924 267036007 786.05 R06.00,R06.02



Snomed Descriptions

Term

Dyspnea

Dyspnoesa

Breathless
Breathlessness

SOB - Shortness of breath
Shortness of breath

Dyspnea (finding)

Concept ID

267036007

267036007

267036007

267036007

267036007

267036007

267036007

Description ID

397885013

397886014

397887017

397888010

397889019

397820011

659603012



Breathlessness 267036007 397888010
SOB - Shortness of breath 267036007 397889019
Shortness of breath 267036007 397890011
Dyspnea (finding) 267036007 659603012

Relationships

Term Concept ID
Difficulty breathing (finding) 230145002
Respiratory system subdivision (body structure) 118969007
Ease of respiration (ocbservable entity) 248546008
Respiratory function (observable entity) 78064003
Structure of respiratory system (body structure) 20132000

Relationship ID
3900536021
594803029
584804024
2257261021

2780652025



ECONMED C1 JSON DESCRIFHICHSS

v descriptions:

v o
descriptionld: ""397885013"
conceptld: "267036007"
v type:

conceptId: "000000000000013009"
preferredTerm: "Synonym (core metadata concept)”

languageCode: "en"

term: "Dyspnea”

length: 7

w caseSignificance:

conceptlId: "000000000000020002"
v preferredTerm: "Only initial character case insensitive (core metadata concept)”
P acceptability: [..]
active: true
effectiveTime: "20020131"
v module:
conceptlId: "000000000000207008"
preferredTerm: "SNOMED CT core module (core metadata concept)”



BNOMED C1 |[SON RELATIONSHISS

v relationships:
v 0.
relationshipId:

v type:
conceptld:
preferredTerm:

w destination:
conceptld:
preferredTerm:
fullySpecifiedName:

v definitionStatus:
conceptld:
v preferredTerm:

statedDescendants:

inferredDescendants:

active:
effectiveTime:

w medule:
conceptld:
preferredTerm:

sourceld:

relationshipGroup:
» characteristicType:
» modifier:

active:

"3908536021"

"116680083"
"Is a (attribute)”

"238145002"
"Difficulty breathing

"Difficulty breathing

"90000000000007400838"

"Necessary but not sufficient concept definition status (core metadata concept)”

66
67
true

"20020131"

"90000000000020700638"

"SNOMED CT core module (core metadata concept)”

"2670836007"

(finding)™
(finding)"



Judy Is actively being treated for
her 1ype ZiDidoc =t

Insights from her records using
the vCSN indicated emerging
risks of major depressive disorder
and lactic acidosis ...

... pbrionitizing her for new
interventions, multi-modal
engagement, medication review,
trigger alerts in Provider offices,
e,




Come visit us at
Booth #/




