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Today's Agenda

Quick Introduction & My Background
Historical Background of Informatics
Evolution of Clinical Languages

Challenges We Face as Researchers




Fun Projects in My Career so far ..

* 1 x Public Facing EHR » 2 X Clinical Message Interop Platform
« 1 x Health Information Exchange (HIE) - On Prem Single Tenant
Integration - Serverless Multi Tenant
» 2 X Precision Medicine Programs - Cloud Multi Tenant
- Neurology - Cognitive Disorders * 1 X EMPI Tool
- Oncology * 3 x Analytics/DS Platform
* 1X Bioinformatics Lab » 2 x Semantically Driven Platform
- Gene Inference Network - Aggregating Patient Data
* 3 X Terminology Services - Developing Clinical Cohorts

-1 x Relational
-2 X Semantic

Maintainable E::::l Scalable
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Generalizable




History of Clinical Informatics

The Syntax




What's been going on behind the scenes
within the Hospitals ...
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What's ALSO going on behind the
scenes within the Hospitals ...
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New Data and Domains

1960s 1970s 1980s 1990s and
Beyond
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Emergency Department (ED) Main Hospital Units

« System: Emergency Department Information System (EDIS)

+ Standard: HL7, FHIR, DICOM (for rauma imaging) Emergency
« Function: Wanages age, paen o, ezim alrs, deision spporor sepis, o, and Depariment
trauma protocol Information System
« Integration Need (EDIS)
o PACS for STAT imaging
o LIS for urgent lab orders (e.q., blood gas, troponin) Main Hospial Units Outpatient Clinics & Ambulatory Care
o Bed Management System for admissions
« System: Ambulatory EHR / Practice Management System
« Standard: HL7, FHIR, X12 for biling
ICU Management Ambulatory EHR & « Function: Manages appointment scheduling, outpatient notes, preventive care tracking,
Intensive Care Units (ICU, NICU, PICU, CCU) Syeiem Faim Funcson: Ma
’ (cums) System « Integration Needs:
s o ot ekl o E-Prescribing (eRx) for medication orders
" Fumton: etk veialrseing. pemooymeme onorg, fusn pumps, ECNO, eaime © Romts Patint Monioring (RPW) orcroic disaso managerent
vital signs. ° V! pat
« Integration Needs:
o Medical Device Integration (ventiators, moniors)
o eMAR (electronic medication administration records) for high-isk drugs Neonatal Intensive Behavioral Health
o Lab Auto-Release Protocols (ABGs, lactate levels) “System (NICUS)— ] EHR (BH-EHR)
9re Systom (CLS) ( d IBehavioral Health & Psychiatry
« System: Behavioral Health EHR (BH-EHR)
Obstetrics & Neonatal Units (L&D, NICU, Postpartum) « Standard: HL7, FHIR, DSM-V for psychiatric diagnosis
« Function: Tracks mental health conditions, therapy sessions, risk assessments, suicide

« System: Obstetric Information System (OIS) / Neonatal Intensive Care System (NICUS) screening.
« Standard: HL7, FHIR « Integration Needs:
« Function: Tracks fetal heart monitoring, labor progression, APGAR scores, gestational age- Obstetric Information | | | Rehab Information © Medication Monitoring (clozapine registry, long-acting injectables)

based protocols. System (OIS)
« Integration Needs:
Fetal Monitoring System (NST, contraction monitoring)
o Newborn Screening System (metabolic disorders, hearing tests)

o Psychotherapy Notes Security Controls (HIPAA compliance)

o Breast Milk Tracking System for NICU-fed infants Information System
& Physical Therapy
Operating Room
Ma,‘zeme’fu ‘System |1 Palliative Care « System: Rehab Information System
Lk Management System « Standard: HL7, FHIR
Perioperative & Surgical Units « Function: Tracks pnysu:-l therapy, occupational therapy, and speech therapy sessions.
« Integration Need:
« System: Perioperative Information Management System (PIMS) / Operating Room Management o Gait A.my,u & Motion Tracking System
System (ORMS) o Home Health & Tele-Rehab System
« Standard: HL7, FHIR, DICOM (for Intraoperative imaging)
+ Function: Manages scheduling, anesthesia records, ntraoperative events, surgical workllows, Retloporsihe
and instrument tracking. normanon. S ILong-Term Care EHR|
3 Management System
+ Integration Needs: ey
o Anesthesia Information System (AIMS) for documentation Palliative Care & Hospice
© Sterile Processing Tracking for instrument sterility verification
o Blood Bank System (massive transfusion protocol, autolransfusion tracking) *+ System: Pallave Cae Managemert System
« Standard: HL7, Fi
 Fumetion: Spars pl t tracking, and advanced care plannis
g miade, R o :m": tlon: Supports pain managemen ‘symptom tracking, and advanced care planning.
Hematology & Oncology (Hem/Onc) System Management System o End-of-Life Planning System
(o1s) o Home Health Integration
+ System: Oncology Information System (OIS)
« Standard: HL7, FHIR, SNOMED CT (cancer staging), ICD-O (Oncology coding)
« Function: Tracks chemotherapy protocols, infusion therapy, oncology staging, radiation therapy
plannin
« Integration Needs: Microbiology
 Pharmacy Oncology Module for chemo dosing Laboratory Long-Term Care & Skilled Nursing Facilities
o Genomics Information System (biomarker-driven therapy) ntormation Syetem
o Radiation Oncology System (IMRT, brachytherapy planning) Mo L&) « syste EHR / Nursing System
. S"ndlrd HL7 MDS (Mwmum Data Set)
« Function: M plans, fall risk medication records.
« Integration Needs:
o Chronic Disease Management System
o Wound Care & Pressure Ulcer Tracking
Microbiology & Infectious Disease Inpatient EHR with

specialty modules

System: Microbiology Laboratory Informaton Sysiem (Mcro LiS)
Standard: HL7, LOINC, FHI
Function: Manages euhore & sensitivity, antibiotic stewardship, and infection control data.
Integration Needs:

© LIS (Lab Information System) for pathogen identification

o Antimicrobial Stewardship System to track overuse of antbiotics ] "
o Infection Control System (ICS) for real-time aleris on MRSA, C. diff outbreaks w h at s A I E O g O I n g O n
n L] L}
inpatient General Medicine & Specialty Wards
ehin e scenes within
« Standard: HL7, FHIR

« Function: order progress notes, and care plans.
« Integration Needs:

© Rounds Management System for team-based handoffs
o Bedside Ultrasound & POCUS Integration
o Dialysis System Integration for renal units
nnn
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IMO Core Periop

l

How IMO has supported

u u
Imaging Units Laboratory Pharmacy Surgical Unit Specialities M ed I ‘ I n e Ove r O ea rS
ann
7Y 7Y
Interoperability
Standards:
IMO CORE
Problem List HL7
Managemenl Different Types of Data
Problem- Electronic Health
Oriented Records System
Filtering Unstructured Data
> +
Discovery
+
The Physician IMO xSmart [ Ported to Electronic
+ ",
Data Warehouse / N
IMO Prgcedure Semi-Structured Data TN
More... > {
EHR IMO Data Normalizehﬂilh NLP Normalize
I i i
I o 1 Structured Data Augmented with Generative Al
l l IMO Precision
- IMO R;renoe IMO Precision Sets " IMO Reference
. IMOI Data Terr:'lhi’ln?)l oaa
| 'erminology J | Management | gy Management
Research

NTELLIGENT MED:!




Syntax - IMO Focus Area for the last 5 + years

Admin and Billing
Modules

Data Types

f \ We need all the

Structured data on a

Stomach Cancer
Patient

L it

Semi-Structured

Oncology Information
System
(OlS)

Data Sources PCORNET

Microbiology
Laboratory

Information System Data Warehouses
(Micro LIS)
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Evolution of Clinical Language

The Semantics




What's ALSO going on behind the
scenes within the Hospitals ...

01
Male + M +01 +
Male +
248153007
Male Male Male + @
248153007

New Data and Domains

1960s 1970s 1980s 1990s and
Beyond
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Evolution from Generalized to
Individualized Treatment

Low Fidelity or Low
Precision

Phenotype

XY Genotype

High Fidelity or High
Precision




Let's take a look at the data from a different Lens

Low Fidelity or Low
Precision

XY Chromosomes

a.k.a. Genotypic
Human Male

High Fidelity or High
Precision
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Semantics - IMO has been doing this for over 30 years!

ICD10CM
[Code: c50.919]

CA - Breast Codes

CA - Breast Codes Malignant

Neoplasm of Breast

-SNOMED CT -SNOMED CT +-SNOMED CT

Code(s): Code: 190121004 Code(s):

- Axillary Tail Eggregfteflf -NOS
: 269593003 o3 * 269505005 Malignant ICD-0O

- Lower, Inner - Deprecated: tumour of
Quadrant 2010-01-31 broast [TOpochgg@]/ Code:
+ 26959000 [IMO Lexical: [Morphology Code;

+ Lower, Outer 328883] Malignant 8000/3]
Quadrant Tumor of
+ 269592008 Breast

+ Lower, Inner [IMO Lexical:
Quadrant 328847]
+ 26959000

+ Lower, Outer
Guadrant How do we
- 269592008

« All Deprecated: i
o Deprecs Describe and
Code for Breast ICDOCM
— —_ @

Cancer? [Code: 174.9]
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Clinical Data has Evolved to become....

“Multi-Dimensionally Disparate Data.”
or
MDD
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How does Informatics play a role?

Bio-Informatics Clinical Informatics Population Health

High Fidelity or High — S
'gh Fiaelity or Rig < Precision

Precision
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Data Fidelity Within Each Sphere

Influences € > Use Cases € 2> Adjacencies

Bio-Informatics Clinical Informatics Population Health

High Fidelity or High —— SN
'gh Fiaelity or Rig < Precision

Precision




How do we get research done?

The Balancing act




Semantics & Syntax

How do we
support “X"

How do we
conduct “X"

study?

study?

iBith

Balance
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Example of IMO Health Technologies

Sample Use Case

» Our client's request was to
‘improve their Cancer Registry
Operations.”

» We were asked to develop a
Clinical NLP pipeline to process

Different Types of Data

Unstructured Data

Semi-Structured Data

unstructured data, extract clinical [ swewrespaa ] g“%
concepts, reconcile them, and — j J
ultimately structure the data. 1 1 — —
IMO Precision Sets Il\;O - IME)iR;err /oe
T Temicy =




CLAMP GUI: Tool to Build Customized NLP Pipelines

@

o

@ Clamp Toolkit

- = o,

02 Resource 23 o= smokedemo.p... 3

B {Q Machine_learning_components

viIBnNLe components

I

B
>
b
P
e
2

Assertion_classifier
Chunker
Named_entity_recogizer
POS_tagger
Ruta_rule_engine

Name

® DF_Detect_sentences_by_newline
DF_Clamp_tokenizer
DF_OpenNLP_POS_tagger
DF_Dictionary_lookup
DF_NegEx_assertion
DF_Ruta_script_file

Section_identifier
Sentence_detector

C Corpus 23

»>C
> e

lab_corpus
mtsamples

Move up Move down Delete Auto fix

Component

(# Sentence detector

(2 Tokenizer

(# POS tagger

(# Named entity recogizer
(2 Assertion classifier

(# Ruta rule engine

save as component
=~ Export as jar
>4

P Pipeline 23 =) Copy

P

P
2
P
P

defaultPipeline Paste
my_labtest X Delete
o Move...
ombigrisay Rename...
Smoking_status oo

iy Export...

2 | Refresh

Properties

Description

Detect sentences by Newline( \n )
Rule based tckenizer

OpenNLP based pos tagger
dictionary lookup algorithm
Assertion info detection using NegEx
Ruta script




ﬁ

Detection of Primary Site in Clinical Note

IMO Precision

LLM . Normalize .
DIAGNOSIS: Cancer site ———  C16.3/4,Gastric antrum
(Missed)
1. Stomach, gastric peripyloric distal antral mass (HS522-7176, A1,
® caste O ® caste O
. v
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Only utilizing SNOMED..

« After Enough Permutations:
OMED - [#$%&!()*+%&,-.

| '"H$%&'()*+%,-(.+%,'+,%/(01$2"(3+%,'+,%/4
o '#$%&'()*$&+,*-"-.$*

— 1/012#)"#$%&'()*+%&3(%0-2

| 1$#"5(653+%&'(5*+%/'+$-"(07%%$'/2,%/4

“gastric gastric — "#$%&'(#+%&#1)4'05$2)$#-513
: | 853+%&'(5*+%5#(1&$73"(37/'&-1*(037/'&-/*4
- 6'11&0BPH$%& (J#+%8&3(%0-2

| O8HHUKB53+%& (5*+%/'+$-"(07%$'/2,%]4

peripyloric
distal antral”

What was the original Clinical Intent??

‘gastric|peripyloric|distaljantral’| 132 Combinations
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The Power of IMO Content

* With IMO Content with NLP + LLMs

canter of - gastric peripyloric distal antral’
the Antrum” | <=
of Stomach L
0 <5H&B*5*+(>/$T7#53-($2(I"HS%&'()*+%, -
I >=<@A
o BCDDEFRRE#&6*5%+(+,-$%($?(7"#$%& (5*+%, -
L O . IMO I :HA(BF
atgrert WY e Cancer o A e
antrum of distal antral” é?grmugéﬁf o HBUI@53+ /0$& +/3+& 5#( 5t@lb$€5 )
Stomach” . HAGE

o HBIJK(B53+%68%%,-
| =+:/%(H$2/(."3+/-3

IMO

‘Nodularity
of Gastric
Antrum’”

IMO, does NOT CHANGE the clinical intent; we
ensure correct encapsulation and then

semantically harmonization to a known coding
system.
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Conclusion




Conclusion - Semantics & Syntax

How do we
support “X"

How do we
conduct “X"

study?

study?

iBith

Balance
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