
電子健康記錄互通系統 

health 
record 

醫健通 

Teresa NGAN 
Senior Pharmacist, Hospital Authority 

Enhancing 
medication safety 

with eHR drug 
standards 

Workshop on Improve Patient Safety with Drug Standards 
3 March 2017 



What is medication terminology 



Different names for the same drug 

In eHR, we need standardisation of  
drug terminologies 

 



SNOMED-CT core, 
ICD-10 etc 

RxNorm, SNOMED-CT, FDA, FDB, 
Micromedex, etc 

Which standard drug terminology shall we use ? 

Back in 2009, we were looking at whether we could adopt a standard terminology to support eHR record sharing... 



Clinical finding 

Procedure 

Observable entity 

Body Structure 

Organism 

Substance 

Pharmaceutical/biologic product 

Specimen 

Special concept 
Physical object 

Physical force 

Event 
Environmental or geographical location 

Social context 

Situation with explicit context 

Staging and scales 

Linkage concept 

Qualifier value 

Record artifact 

SNOMED CT Concepts 

In 2010 - eHR to adopt SNOMED as standard for Medication Terminology Table (MTT)   



Virtual therapeutic moiety (VTM) 
Diazepam 

ID=48546005 

Virtual medicinal product (VMP) 
Diazepam 5mg  Oral Tablet 

ID=321197008 

VTM + dosage route 

Actual medicinal product (AMP) 
Antenex Tablet 5mg, ID=????? 
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is_a 

is_a 

is_a 

Product Category – (functionality) 
Hypnotics 

 ID=321088006 

is_a 

Product Category – (drug/product class) 
Benzodiazepine (product) 

ID=16047007 

SNOMED-CT Concept 
Pharmaceutical/biologic products 

Concept ID = 37383005 

Multiple product class layers 
CNS Drug (Product) 

ID=321087001 

Multiple product class layers 
Anxiolytic, sedative AND/OR hypnotic (product) 

ID=105917007 

SNOMED-CT CONCEPT 

SNOMED-CT Concept 
Substance 

id=105590001 

Substance (Substance) 
Diazepam 

ID=387264003 

is_a 

Actual medicinal product (AMP) 
Diazer Tablet 5mg. ID=????? 

is_a 

Actual medicinal product (AMP) 
Synium tablet 5mg, ID=????? 

is_a 

Qualifier value (Qualifier value) 
Oral Tablet 

ID=?????????? 

SNOMED-CT Concept 
Qualifier Value 
Id=362981000 

Multiple layers 
of sub-

classifications 
(each has a 
concept ID) 



Certificate 
holder VTM 

VMP 

The eHR Office established the Hong Kong Medication Terminology Table (HKMTT), as part of the territory wide standard Hong Kong Clinical Terminology Table 

System creates 8 
concepts and all 

hierachical / 
attributable  

relations 

Standardised 
Terminology 

Live Run in 2013 



Summary 

• Collaborative approach 

• Standardised approach 

• Interoperable approach 

• Sharable data approach 

• Better patient and medication safety approach 

• Timely approach  

What approach has been taken to build, develop and 
maintain the HKMTT for eHR? 



What is Hong Kong Medication Terminology Table 
(HKMTT) 



Basic principles 

• Compliant with standard 

• Descriptive enough to allow identification and 
classification 

• Unambiguous 

• Concise 

• Clinically relevant 

 



Editorial Guide on Hong Kong Clinical Terminology 
Table – Drugs (Medication Terminology Table) 

 
Purpose : 
Governs how concepts are populated and  maintained 
in MTT 
To be compiled by eHR-ISO MTT data maintenance 
officer, and endorsed by eHR IS DG (Drug Record) 

 
Overall status : 
Started since : Jan 2015 

Version : v.1.1 
Pages : 162 
 
Chapters : 6 chapters completed: 
1. Introduction 
2. HKMTT model 
3. HKMTT components 
4. Product Concepts 
5. Qualifier Concepts 
6. Appendices (rules and populated qualifier 

concepts)  

Currently HKMTT Editorial Rules Draft Version 1.0 governs how we create HKMTT standard drug terminologies. The Editorial Guide is developed 
and endorsed by the eHR Information Standard Domain Group on Drug Record 

Last updated 
January 2015 



HKMTT production record count as at 31 OCT 2016. HKMTT contains over 100,000 unique concepts housed in eHR-IAMS, accounted for over 60% 
of all clinical terms in eHR [HACVT Production data as at 31 OCT 2016] 

Ing. 

HAS_ACTIVE_IN
GREDIENT IS_A IS_A 

IS_A IS_A 

IS_A IS_A 

Base 
Ingred. 

IS_A 

Allerg. 
Group 

X-Sen 
Group 

Has 
Cross-
sensiti

vity 
Group Has 

Allergen 
Group 

VTM+R TN+R 

VTM+R
+F 

TN+R+
F 

Route 

Dose 
Form 

Unit Company 

Has base unit 

Has Str. Unit 

Has unit of measure 

Has Rx unit 

Has disp unit 

Has manufacturer 

Has certificate holder 

VTM TN 

VMP AMP 

MTT Concept counts today 

Dose Form 
Extra Info 

Has DoseForm extra info 

69 

169 39 

208 2705 

Substance Concepts 
3,329 

Pharmaceutical Products 
104,185 

Frequency 

133 

Body 
Structure 

133 

Qualifiers 
3,334 



Alert, 3, 0% 

Body Structure, 3643, 
2% 

Dx, 35206, 21% 

eHR Codex, 525, 1% 

Evaluation Finding, 417, 
0% 

Lab. Test, 
3753, 2% 

Organism, 
3069, 2% 

Pharmaceutical 
Product, 

104185, 62% 

Px, 
10194, 

6% 

Qualifier, 3334, 2% 

Social Context, 21, 0% 

Specimen, 481, 0% 

Substance, 
3329, 2% 

Total 

Alert

Body Structure

Dx

eHR Codex

Evaluation Finding

Lab. Test

Organism

Pharmaceutical Product

Px

Qualifier

Social Context

Specimen

Substance

HKMTT (Pharm product) concepts as part of HKCTT 

HKMTT production record count as at 31 OCT 2016. HKMTT contains over 100,000 unique concepts housed in eHR-IAMS, accounted for over 60% 
of all clinical terms in eHR [HACVT Production data as at 31 OCT 2016] 



Using standard terminology to improve medication 
safety and patient care 



eHRSS 
March 2016 



sVTM grouping 
by eHRSS 

HKMTT provides a clinically-relevant, concise and logical display on eHealth Viewer : allergy record 

HKMTT supports eHealth 
Record - Allergy 



sVTM 
grouping 

HKMTT provides a clinically-relevant, concise and logical display on eHealth Viewer : Immunisation record 

HKMTT supports eHealth 
Record - Immunisation 



VTM 

V
M
P 

Data Interface for Registered 
Pharmaceutical Products 

eHR-IAMS 

There are TWO main mechanism for releasing HKMTT (Pharm Product) to Healthcare Providers : (i) MINA (ii) HKCTT Download 

Pharmaceutical Companies 
/ Manufacturers / 
Certificate holders 

Department of Health 



Native use of HKMTT on eHR Applications : Medication Order Entry system 

Using HKMTT to 
support clinical 

documentation - 
prescribing 



 

HKMTT concept data to support medication decision support :same route same drug 



For example, product data for HK-44027 from DH: the VTM “amoxicillin (as trihydrate) + clavulanic acid” will “has_active_ingredient” “amoxicillin 
(as trihydrate)” and “clavulanic acid”.  

substance 

amoxicillin (as 
trihydrate) 

substance 

amoxicillin 

substance 

penicillins 
substance 

Beta-
lactams 

substance 

clavulanic acid 

Example HK-44027 



These two ingredients will have their own brand of base ingredients, allergen and cross-sensitivity groupings; VTM, TN and their allergen 
group(s) are utilised as “Allergen List” 

substance 

penicillins 

substance 

clavulanic acid 

Example HK-44027 

allergens 

substance 

amoxicillin (as 
trihydrate) 



and be made available for use natively in eHR Applications : Structured Alert Adaptation Module (SAAM) for allergy / ADR documentation. 

Allergen / ADR Causative Agents in Structured Alert Module 



A defined level of the MTT hierarchy (VTM, Tradename, allergen group) are used to support structured alert input 

Example 1 



A defined level of the MTT hierarchy (VTM, Tradename, allergen group) are used to support structured alert input 

Example 1 



Example 1 

Structured alert data is also integrated into eHR Adaptation MOE module for drug checking purpose, how does it work? 



Example 2 



What are the potentials of HKMTT on improving 
medication safety 



The 2017 Policy Address – Medical Services, Public Health and Elderly Care – New Initiatives : include enhancement of patient control and 
development of patient portal 

The Policy 
Address 2017 



What are the future challenges 

• Need for a meaningful patient drug profile 

• Need for secondary use of drug data to 
support medication use in community 

• Patient portal 



What can be done 

• To facilitate advanced medication process 

– MedRec : patient’s active med profile 

– eRx : more choices for public 

• Initiatives to facilitate pharmacy operations 

– Drug image : provide info to help identification 

– Track and trace : drug standard map to barcode 



Data Interface 

for RPP-MTT 

Legal info. 

-Classification 

-Cert. holder 

-Mgf info. 

Product info. 

-HK Reg. no. 

-Product name 

-Active ingredients 

-Route of admins 

-Strength  

-Dosage form 

-Unit & value 

-Pack size 

  

eHRSS 

(1° Use of data) 

  
Structured Records 

Allergy - allergen      

(VTM), clinical                        

manifestation 

ADR - causative agent 

(VTM), adverse            

reactions 

Prescribing &              

Dispensing – generic  

or trade product,  

groups of qualifier  

Immunization- system 

check by vaccine          

indicator 

Drug Data INTERLINK  

~170,000 allergy and    

ADR records 

~780,000 prescription    

items  

~20,000 clinical users  

~110,000 patients 

Advanced  

Medication  

Process  

(2° Use of data) 

MTT Concept 

Table  

Important Drug    

Data 

-Virtual therapeutic   

moiety (VTM) 

-Base ingredient 

-Allergen group 

-Cross-sensitivity       

group  

-Rx: dose, strength,    

unit, frequency,           

duration 

-Vaccine indicator 

-SMOMED CT           

mapping 

~20,000 registered drugs  

in HK 

 

[DiRPP-MTT] >100,000    

unique drug, substances  

and supporting terms 

 

8 concepts  

all hierarchical /  

attributable relations 

Current downloadable  

eHR data: allergy, 

ADR 

eHR data compliance 

- Level 2 or Level 3 

- e-prescribing  

- Medication                      

reconciliation 

Services Areas 

- Patient Portal  

- Public-private           

collaboration 

June   

2016 



Potentials of HKMTT on improving medication safety 

eHR standards to 
support PPP 
Support meaningful use of eHR domain 
data, such as to develop advanced 
medication process to facilitate PPP 
initiatives 
MedRec; facilitate; e-prescribing (w/ drug 
on-hand check); Rx refill; dispensing data; 
Barcode 

Enhance Medication 
Safety 
To enhance clinical decision support 
systems; extend allergen grouping 
checking scope; Drug for G6PD-deficiency, 
Pregnancy contraindication checking 

Patient Empowerment 
eHR Patient Portal 
Provide Drug image to facilitate patient 
identification and building of personal drug 
profile;  
Chinese for drug and instruction to support 
displaying of drug related information and 
medication scheduling. 

eHR Data use for Public 
Health 
Big data analytics in pharmacy 
perspectives 
Epidemiology 
Risk identification on drug-perspective 
e.g. Drug-related admission (by HARRPE 
scoring) 



How to enhance medication safety 
with eHR drug standards? 



HKMTT 

Decision 
Support 
System 

Allergy 
Profile 

Medication 
Order Entry 

Provides knowledge-base 
for drug decision-support 

checking using base on 
structured drug and 

allergen codes 

Provides structured 
medication entry for 

medication prescribing 
/dispensing 

Provides structured 
allergens entries 



Enhancing medication safety with eHR Medication terminology 

Decision 
Support 
System 

Local drug code + HKMTT 1 

HKMTT Native use 2 

eHR Application 3 

Allergy 
Profile 

Medication 
Order Entry 

HKMTT 

Medication terminology 
supports structural entry of 
medication orders 

CMS Adaptation MOE 



Enhancing medication safety with eHR Medication terminology 

Local allergen code + 
HKMTT 

HKMTT Native use 

1 

2 

Decision 
Support 
System 

eHR Application 3 

Local drug code + HKMTT 1 

HKMTT Native use 2 

eHR Application 3 

Allergy 
Profile 

Medication 
Order Entry 

HKMTT 

Medication terminology 
supports structural entry of 

allergy information 

CMS Adaptation MOE 

Structured Alert 
Adaptation Module 



Commercial DSS + HKMTT 

eHR Application 

1 

2 

Local allergen code + 
HKMTT 

HKMTT Native use 

1 

2 

Decision 
Support 
System 

eHR Application 3 

Local drug code + HKMTT 1 

HKMTT Native use 2 

eHR Application 3 

HKMTT 

Allergy 
Profile 

Medication 
Order Entry 

DSS that are interoperable with eHR standard medication 
terminology supports drug allergy checking 

Structured Alert 
Adaptation Module 

Drug Allergy Checking Module 



Enhancing medication safety with eHR Medication terminology 

Commercial DSS 

eHR Application 

1 

2 

Local allergen code + 
HKMTT 

HKMTT Native use 

1 

2 

Decision 
Support 
System 

eHR Application 3 

Local drug code + HKMTT 1 

HKMTT Native use 2 

eHR Application 3 

HKMTT 

Allergy 
Profile 

Medication 
Order Entry 

The hierarchical design of standard 
medication terminology allows 

interplay of medication order and 
allergy data to enable drug allergy 

checking 

CMS Adaptation MOE 

Structured Alert 
Adaptation Module 

Drug Allergy Checking Module 



Summary 

• Medication terminology is vital in providing a territory-wide standard that 
is descriptive enough to allow identification and classification, whilst 
unambiguous, concise, and clinically relevant, ultimately supports 
connectivity and interoperability onto Hong Kong electronic Health Record 
Sharing System (eHRSS) 

 

• Hong Kong Medication Terminology Table (HKMTT) provides essential 
codified knowledge to enable clinical practice, with safety element 
instilled into each structure and content to enhance medication safety 

 

• HKMTT provides opportunities for the provision of drug education content 
to eHR participants via patient portal; provision of medication information 
to healthcare providers via eHR applications – support clinical decision-
making 
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