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Agenda

* Describe how we used SNOMED CT ontological
structure to optimize patient data in 2 different
settings

1. Structured data generation and optimization at
MD Anderson Cancer Center

1. Structured data conversion between two EMR
systems at Vanderbilt University Medical Center
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The University of Texas MD Anderson Cancer Center

* One of the largest cancer centers in the country

* The legacy EMR system contained > 17 million transcribed
documents

« ~160,000 notes/month enters into the EMR
 Dictation (free text) is the input format of choice

« March 2016: Transition from a homegrown EMR to Epic



Patient Problem List

* Objective: to extract active problem list for each patient using
existing text documents

 Import problem list for each patient into Epic EMR system

Structured

Mapped to SNOMED CT codes

Maintained as an institutional master problem list
Customizable with institutional specific terms/synonyms



NLP Framework at MD Anderson
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Extraction Methods

« ~ 17 Million unstructured free-text patient notes

« Target note types (5,636,076):

* Primary Medical Evaluation not
* Progress note

« Consult note
 Emergency Room note

« History & Physical Examin

Context

note

« Target section headers:
« Assessment & Plan
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Clinical Observation Recording and Encoding (CORE)

Created to facilitate the use of SNOMED CT for problem list
and other documentation purposes — project researcher : Dr. KW Fung

Indirect :
Representation in Unique SNOMED

CORE (22,228) Concepts
34,578

(62 million instances)

Acute Abdominal Pain
Abdominal Pain

Direct

- No representation
Representation In in CORE (7,839)

CORE (4,511)




Sample patient problem list extracted

by NLP methods

SNOMED Code | Problem for Patient X

161515009
414795007
49436004
84229001
21454007
74364000
254632001
698247007
52324001

@ \

'H/O subarachnoid hemorrhage |

Myocardial Ischemia

Atrial Fibrillation

Fatigue

[Small cell carcinoma ]

[Small cell carcinoma of Iung]
[

Cardiac Arrhythmia ]

Mediastinal Lymphadenopathy



Eliminating similar concepts in patient problems
(post-processing)

| 161515008

History of subarachnoid hemorrhage (situation)

—

Pre-coordinated formats

268593007
History of central nervous system disorder (situation)
.b 408731000 410513005
emporal context (attribute) In the past (qualifier value)

>

A0ATIO000
Finding context (attribute)

410515003
Known present (qualifier value)

Subarachnoid intracranial hemaorrhage (disorder)

» ( E;:zzz ) » 21454007
sociated finding (attribute)

(causing duplicates) _._Cmmw

Source Concept CUI
C0455618
C0457969
C0581908
C0455613
C0581077
C0475872

Source Concept Name
H/O cardiac surgery

H/O Malignant melanoma
H/O orchidectomy

H/O Spinal surgery

H/O splenectomy

H/O subarachnoid hemorrhage

Subject relationship context {attribute)

target Concept CUI
€0018821
C0025202
€0029189
€0185908
C0037995
C0038525

target UMLS Name
Operation on heart
Malignant melanoma

Testis excision

Operative procedure on spinal structure

Splenectomy

) e

410604004

Subject of record (person)

Subarachnoid hemorrhage

Target SNOMED Code
64915003
372244006
120001005
392236004
234319005
21454007



Sample patient problem list
Extracted by NLP methods

SNOMED Code Problem for Patient X

161515009 H/O subarachnoid hemorrhage |
414795007 Myocardial Ischemia

49436004  Atrial Fibrillation ]
84229001 Fatigue

21454007

74364000 [Small cell carcinoma]
254632001 [Small cell carcinoma of Iung]
698247007 [Cardiac Arrhythmia ]

52324001 Mediastinal Lymphadenopathy



Eliminating more general concepts by using
Parent - Child relationship

Recommended practice for documenting problem list:
Document the most detailed form of the problem

Parents
» = Atrial arrhythmia (disorder)
» Cardiac arrhythmia {disorder)
~ Fibrillation {disorder)

©) Atrial fibrillation 3 2 Finding site — Atrial structure

(disorder)
SCTID: 49436004

48436004 | Atrial fibrillation (disorder] |

Atrial fibrillation
Atrial fibrillation (disorder)
AF - Atrial fibrillation




Top 20 concepts that were eliminated
based on Parent-Child relationship

Edema

Pneumonia

Disease of liver

Disorder of lung

Malignant melanoma

Skin lesion

Fatigue

Squamous cell carcinoma
Leukemia

Malignant tumor of lung
Carcinoma of breast

Anemia

Bleeding

Malignant adenomatous neoplasm
Malignant lymphoma
Malignant tumor of prostate
Infectious disease

Malignant tumor of breast
Pain

Malignant neoplastic disease
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SNOMED concepts eliminated based on parent-child relationships:803,730




Sample patient problem list extracted

by NLP methods
161515009 [H/O subarachnoid hemorrhage]
414795007 Myocardial Ischemia
49436004 Atrial Fibrillation ]
84229001 Fatigue
21454007
74364000 [Small cell carcinoma ]
254632001 [Small cell carcinoma of lung
698247007 [Cardiac Arrhythmia ]

52324001 Mediastinal Lymphadenopathy



Eliminating more general concepts with
horizontal/attribute relationships

Disease — Morphology relationship in SNOMED

25483200
Small cell carcinoma of lung (disorder)
> 110104610001191 04
Small cell carcinoma (disarder)

448503007 |

Malignant epithelial neoplasm of lung (disorder)

254628007
Carcinoma of lung parenchyma (disorder)

asasnsuo? 113255004
Findlng site (attribute) Structure of parenchyma of lung (body structure)

. 118676008 74364000
Assoclated morphaology (attribute) Small cell carcinoma (morphologic abnormality)




Top 20 Morphologic Abnormalities that were eliminated
based on Disease-Morphology link

Pilocytic astrocytoma

Ewing's sarcoma

Neuroblastoma

Cholangiocarcinoma

Intraductal carcinoma, noninfiltrating
Nerve sheath tumor

Mixed glioma

Embolus

Precursor cell lymphoblastic leukemia
Infiltrating duct carcinoma

Malignant glioma - category
Astrocytoma

Small cell carcinoma

Transitional cell carcinoma
Refractory anemia

Mesothelioma, malignant

Non-small cell carcinoma

Blood clot
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SNOMED Concepts eliminated based on disease-morphology relationship: 26,906




Eliminating redundant (more general) concepts

SNOMED Code | Problem for Patient X

161515009 [H/O subarachnoid hemorrhage

414795007 Myocardial Ischemia
49436004 Atrial Fibrillation

84229001 Fatigue

21454007 SAH

74364000 [Small cell carcinoma ]
254632001 Small cell carcinoma of lung
698247007 Cardiac Arrhythmia |
52324001 Mediastinal Lymphadenopathy

33 % reduction In the length of the Problem List



Reduction (%0) In the length of the problem list
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*  Number of patients with more than 2 problems: 496,901

*  Number of problem lists with a reduction between 25%-75%: 146,739



Vanderbilt University Medical Center

Transition from a home grown EMR system
Rapid and consistent conversion of clinical data is needed
The legacy EMR system contains structured data
 All concepts under family medical history module are
mapped to 2,014 unigue SMOMED codes
« No direct match to the target EMR concepts

Target EMR system contains limited SNOMED codes with
lower granularities (637 concepts)

Objective: To identify relevant concepts between two data sets
with different levels of granularities



Mapping Schema between legacy and
new EMR systems

Legacy EMR 2.014
FMH Concepts (more granular) pREsgEgs:

Leveraging SNOMED is-a
Relationship

Target EMR 637
FMH Concepts (more general) concepts
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Methods

A graph version of the SNOMED CT was used (20166AB) to
extract all parents (super classes) of 2,014 SNOMED concepts
In the legacy EMR system

The distance between a given concept and its direct/indirect
parent(s) was calculated

Retired concepts were excluded or replaced with active concepts

Extracted parent concept codes from the legacy dataset were
matched to the equivalent concepts in the target dataset

Subject matter experts evaluated matching based on the distance



Closest parent match: Accept

Legacy EMR System
SNOMED Concept SNOMED Parents Distance
Biliary cirrhosis Cirrhosis of liver 1
Biliary cirrhosis Fibrosis of bile duct 1
Biliary cirrhosis Hepatic fibrosis 2
Biliary cirrhosis Disorder of bile duct 2
Biliary cirrhosis Liver regeneration 2
Biliary cirrhosis Disorder of biliary tract 3
Biliary cirrhosis Lesion of liver 3
Biliary cirrhosis Disease of liver 3
Parents
= Hepatic fibrosis (disorder)
» = Disorder of liver (disorder)
A = |iver regeneration (disorder)
Fe Cirrhosis of liver (disorder)
» = Disorder of billary tract (disorder)
A = Disorder of bile duct (disorder)

» E Fibrosis of bile duct (disorder)

Target EMR System Match

SNOMED Concept
Cirrhosis of liver

Liver disease

SME Response
Accept

Reject




Closest parent match: Reject

Legacy EMR System

SNOMED Concept

Autoimmune hepatitis
Autoimmune hepatitis
Autoimmune hepatitis
Autoimmune hepatitis
Autoimmune hepatitis
Autoimmune hepatitis

SNOMED Parents

Autoimmune disease

Inflammatory disease of liver
Autoimmune liver disease

Inflammatory disorder of digestive system
Inflamation of specific body organ
Disease of liver

Distance

2
@
1
2
2
2

Target EMR System Match

SNOMED Concept
Autoimmune disease

SME Response
Accept

Inflammatory disease of liver Reject

Disease of liver

Reject

Parents

W
L]

Disorder of liver (disorder)

W
L]

Autoimmune disease (disorder)<€—

A B Autoimmune liver disease (disorder)

Disorder of liver (disorder) €—

» B Inflammatory disease of liver (disorder)

Inflammation of specific body organs (disorder)
Inflammatory disorder of digestive system (disorder)




None of the matched parent concepts accepted

Legacy EMR System Target EMR System Match
SNOMED Concept SNOMED Parents Distance |SNOMED Concept SME Response
Tic disorder Mental disorder usually first evident in infancy 1
Tic disorder Movement disorder 1 Movement disorder Reject
Tic disorder Mental disorder 2 Mental disorder Reject
Tic disorder System disorder of the nervous system 2
Tic disorder Disorder of nervous system 3
Tic disorder Disorder of body system 4
Parents
» Mental disorder (disorder)
FY Mental disorder usually first evident in infancy, childhood AND/OR adolescence (disorder)
» = Disorder of body system (disorder)
& = Disorder of nervous system (disorder)
s System disorder of the nervous system (disorder)
o~ Movement disorder (disorder)

* Another concepts (from a different SNOMED hierarchy) was
selected from the target EMR data set Tic (Finding)




Results

« We have verified that 88% of the mappings based on the
shortest distance were acceptable

* \We didn’t find any acceptable match for 4% of the concepts

Shortest Distance Match

Accept Reject

Immediate parent > 1 parents match Immediate parent > 1 parents match
match match

891 893 124 34
1784 158



Conclusions

« ldentification of concepts with lexical similarities between
clinical data sets Is an important contributory factor in
Interoperability and re-usage of data

« Our approach has greatly facilitated the migration and re-usage
of patient data during migrating from a legacy EMR system to
a new EHR system

« This framework can be used for similar environments where
concepts with higher granularities should be mapped to the
relevant but less granular concepts based on SNOMED CT
Is-a relationship
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