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.8 Mahidol University Faculty of Medicine Ramathibodi Hospital

Department of Clinical Epidemiology and Biostatistics

Home AboutUs P Education P Consultation Clinic » Resources P KM Gallery P Data Warehouse P Contact Us

Ph.D. & M.Sc. in Data Science for Healthcare and Clinical Informatics

Doctor of Philosophy Program in Data Science for Healthcare and Clinical Informatics (International Program)

Doctor of Philosophy Program in Data Science for Healthcare and Clinical Informatics
(International Program)

1. Program Title
Doctor of Philosophy Program in Data Science for Healthcare and Clinical Informatics
2. Name of Degree

a. Full name: Doctor of Philosophy (Data Science for Healthcare and Clinical Informatics)
b. Abbreviation: Ph.D. (Data Science for Healthcare and Clinical Informatics)

3. Responsible Unit

a. Department of Clinical Epidemiology & Biostatistics, Research Centre, Faculty of Medicine, Ramathibodi Hospital, Mahidol

University
b. Faculty of Graduate Studies, Mahidol University
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The designations employed and the
presentation of the material on this
map do not imply the expression of
any opinion whatsoever on the part of
IHTSDO trading as SNOMED Interna-
tional concerning the legal status of
any country, territory, city or area or of
its authorities, or concerning the
delimitation of its frontiers or boundar-
ies. The depiction and use of boundar-
ies, geographic names and related
data shown on the map are not
warranted to be error free nor do they
imply official endorsement or accep-
tance by IHTSDO trading as SNOMED
International or its member organiza-
tions. Further, Member organizations
are not accountable for any data
presented on this map.
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Examples

"Explain quantum computing in
simple terms" —

"Got any creative ideas for a 10
year old’s birthday?" —

"How do | make an HTTP request
in Javascript?" —

ChatGPT

4

Capabilities

Remembers what user said
earlier in the conversation

Allows user to provide follow-up
corrections

Trained to decline inappropriate
requests

AN

Limitations

May occasionally generate
incorrect information

May occasionally produce
harmful instructions or biased
content

Limited knowledge of world and
events after 2021

>

ChatGPT Jan 9 Version. Free Research Preview. Our goal is to make Al systems more natural and safe to interact with. Your feedback will help us improve.



SNOMED CT has several benefits for countries that implement it, including:

1. Improved patient care: SNOMED CT provides a consistent and standardized way to
represent clinical concepts, which can help to improve the accuracy and completeness of

patient information in electronic health records (EHRs) and other clinical systems. This in

turn can help to support better-informed clinical decision making, and reduce the risk of
W y S O u errors and omissions.

2. Better data quality and interoperability: SNOMED CT is designed to support the

s consistent exchange of clinical data between different systems and organizations. This
C O u n t r I e S can help to improve the quality and usability of clinical data, and support the integration
of data from different sources.

[ ]
I I I I p I e I I | e n t 3. Facilitation of research: SNOMED CT provides a common language for clinical care and

research, which can help to facilitate the discovery and analysis of new knowledge.
4. Cost savings: SNOMED CT can help to reduce the costs associated with managing clinical
S N O IVI E D CT ? data by providing a consistent and efficient way to represent clinical information.
5. Compliance with international standards: SNOMED CT is widely adopted internationally
as a standard for clinical terminology. Implementing SNOMED CT can help to ensure

compliance with international standards and facilitate the sharing of information with

other countries.

Overall, SNOMED CT can help to improve the quality and efficiency of healthcare by

providing a consistent, standardized and comprehensive clinical terminology system.




Why should countries implement SNOMED
CT and FHIR?

SNOMED CT and FHIR play an integral role
in helping to increase the quality and
accuracy of clinical data. By utilizing
SNOMED CT and FHIR, countries are able to
streamline their health information systems
by improving interoperability and
communication across systems, providers
and patient populations. This allows for a
smoother, more efficient healthcare delivery
system for patients, as well as a more
organized and cost-effective approach to
health information management.
Furthermore, SNOMED CT and FHIR are
crucial to the development of Al-centric
healthcare systems. By providing a
standardized, medically-friendly language
and structure, these systems enable health
organizations to gain better insights into
patient care data, generate actionable
metrics, and continually improve their
processes and services.




Why a hospital should implement FHIR and
SNOMED CT?

FHIR and SNOMED CT are important in
healthcare because they enable healthcare
providers to leverage both structured data
(FHIR) and clinical terminology (SNOMED
CT) to improve interoperability, speeding up
patient care and facilitating better data
sharing. Implementing both standards in a
hospital setting facilitates improved
communication and collaboration between
clinicians, patients, and other healthcare
stakeholders. Additionally, by deploying
FHIR and SNOMED CT, a hospital can
significantly reduce its associated costs and
improve efficiency. FHIR allows the secure
exchange of clinical data between EHR
systems, simplifying workflow processes
and providing healthcare professionals with
more accurate and timely information.
SNOMED CT helps to standardize medical
terminologies and enhance interoperability,
allowing for more precise groupings of
patient data and better decision-making.
Ultimately, these standards provide the
healthcare industry with an effective way to
promote and maintain quality care.
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UNMATCHED CLINICAL BREADTH

SNOMED CT enables clinicians to record data with
enhanced accuracy and consistency largely through
electronic health records.

The purpose of SNOMED CT is to encode the meanings
used in health information and support the clinical
recording of data to improve patient care.
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SNOMED CT 1s the the most comprehensive, o
multilingual clinical terminology in the world.




1. Granularity
2. Flexible
aﬁgmﬁg 3. Dynamic O
4. Original purposes
College of American Pathology 5 Structures
(. ) ’
1965 ()
SNOP
\_ J NHS UK
(1975 A (1980s A O
SNOMED Read codes
\_ J \_ J
WHO
2000 ) 19905 ) Q@
SNOMED RT Clinical Term V.3
\ J \. J O
\ 4
(2002 R
SNOMED CT O
\_ J
(2007 ) _ |
IHTSDO Thailand ()
SNOMED international
\_ J
(2022 ) Q)
Thailand
42t member of
IHTSDO QO

World Health
Organization

1893 ICD-1 Causes of Death

1909 ICD-2 Causes of Sickness and Death

1929 ICD-4 Categories based on etiology

1948 ICD-6 Diseases, Injuries and
Causes of Death

1975 ICD-9 5-digit codes

1989 ICD-10 alphanumeric codes

1994 Thailand adoption of ICD-10

2010 IHTSDO-WHO Joint Advisory Group (JAG)
Mapping SNOMED&ICD-10, Develop foundation for ICD-11

2022 ICD-11 Officially in effect for reporting



Discharge summary

How do we code? — current situation

- Secondary data uses
& - Monitoring quality of care
- Public health reports
- External report to WHO

(1) PRINCIPAL DIAGNOSIS

Pdx Principle diagnosis
Comorbidity

(2) COMORBIDITY

Clinical coder/

é (3) COMPLICATION(S) Complication

Z | (4) OTHER DIAGNOSIS Oth Other diagnosis Blostatlst|C|an
(5) EXTERNAL CAUSE(S) OF INJURY External o 3745 min/record*

23 OPERATING ROOM PROCEDURES DATE TIME IN TIME OUT

i s o e R S S P ORB R I O T EROR S R A A R T A S SR A St t) S PSSR ORGSR || SSPRYO SR SRS S SR saeene
NON OPERATING ROOM PROCEDURES

1( ) TRACHEOSTOMY

2( ) RESPIRATOR SUPPORT

30)

- Reimbursement
for inpatients

- Healthcare system
management

- Health planning &
benchmarking

Alakrawi Z, Watzlaf V, Nemchik S, et al. New study illuminates the ongoing road to ICD-10 productivity and optimization. ) AHIMA 2017; 88 (3): 40-5.
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Structures
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Codes for ectopic pregnancy

* ICD-10 has five codes(terms)
* Abdominal pregnancy
* Tubal pregnancy
e Ovarian pregnancy
e Others
* Unspecified



Codes for ectopic pregnancy in SNOMED CT

Abdominal pregnancy
Aborted ectopic pregnancy
Angular pregnancy
Cervical pregnancy

Combined heterotopic pregnancy

Combined intrauterine and ovarian pregnancy
Combined pregnancy

Combined tubal and intrauterine pregnancy
Compound ectopic pregnancy

Cornual pregnancy

Delivery of viable fetus in abdominal pregnancy
Fallopian pregnancy

Fallopian tube pregnancy

Heterotopic pregnancy

Intraligamentous pregnancy

Intraperitoneal pregnancy

Membranous pregnancy

Mesenteric pregnancy

Mesometric pregnancy

Miscarriage of tubal ectopic pregnancy

Multiple pregnancy involving intrauterine pregnancy and tubal pregnancy

Mural pregnancy

Ovarian pregnancy

Rudimentary horn pregnancy

Ruptured ectopic pregnancy

Ruptured tubal pregnancy

Secondary abdominal pregnancy

Simultaneous intrauterine and extrauterine pregnancies
Tubal abortion

Tubal pregnancy

Unruptured tubal pregnancy

Viable fetus in abdominal pregnancy



Code system

Size

Scope

Used in
Use cases

Primary
purpose

Deployed in

Applied by
Enables
Structure
Logic
Granularity

Update

Clinical terminology
350,000

Anatomy, substances, organisms, diagnoses,
procedures, laboratories, medications

All health settings
Individual longitudinal health records

Clinical data entry in a patient record

Clinical information systems (CIS), Electronic
health records (EHR)

Clinicians

Communication, messaging, decision support
Poly-hierarchical, multi-parented
Definitional, description logic (knowledge)
10x

Every two month

Disease classification
15,000

Diseases, related health problems, external causes,
interventions

Admitted inpatient

Patient episodes and populations

Statistical reporting on hospital morbidity, case-mix,
Activity Based Funding

Patient administration systems (PAS), National
Minimum Data Set (NMDS), clinical registries

Health information workforce

Health trends, national statistical reporting
Mono-hierarchical, mutually exhaustive
Statistical, categorical (counting)

1x

Every three year
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