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NZ: A day in life …..
157          babies are born
73 l di73            people die
105,000   prescriptions are filled
50,000     people take a cholesterol-lowering drugg g
50,000     people take 1 of the new antidepressants, eg: Prozac
40,000     laboratory tests are analysed
1 167 people are admitted to our hospitals1,167       people are admitted to our hospitals
4,000       outpatients visit hospitals for care
432          people have elective surgical operations
1 960 l i E D t t1,960       people are seen in Emergency Departments
27            people are admitted to hospital with asthma
50,000     people visit their GP
21            people have heart attacks
19            people are diagnosed with diabetes
637 children are immunised637          children are immunised
2,124       children and adolescents have a dental check up
3,000       new claims received by ACC Source: NZ Ministry of Health



Health Care Expenditures

Health care spending per capita in 2004, 
adjusted for differences in cost of livingadjusted for differences in cost of living



Comparison of Health Care Performance
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The Chronic Conditions Epidemic Challenge

Life-style related chronic diseases
Endemic:
Increase in population morbidity
Escalating health care costs
Escalating social costs

Distribution of selected long term conditions by age group, Australia 2004-05

Escalating social costs



Fragmentation of Healthcare

• Patients with chronic 
illnesses are managed 
by multiple providersy p p
– Silos of care

– Silos of informationSilos of information

• Fragmented care
Ineffective– Ineffective

– Error prone

P i f li i d– Point of limited return



The Point of Limited Return in 
Health Care Management

Point 
Of

limited
return

Chronic Diseases 

Modified from NZ Ministry of Health

Progression



Dyspnea during 
moderate exertion
Dyspnea during 
moderate exertion

RespiratoryRespiratory
Dyspnea during 
mild exertion
Dyspnea during 
mild exertion

ImpairmentImpairmentAbstention
from exercise
Abstention
from exercise

F thF th DyspneaDyspnea

Physical 
deconditioning
Physical 
deconditioning

Further
abstention
Further
abstention Further

deconditioning
Further
deconditioning

Dyspnea
during ADL
Dyspnea
during ADL

** deconditioningdeconditioning

COAD – Downward Spiral of Deconditioning



Goal: Prevent reaching Point of g
Limited Return

Modified from NZ Ministry of Health



Preventing road toward “point of 
l d ”limited return”

• Pre ention of deconditioning do n ard spiral• Prevention of deconditioning downward spiral 
toward the point of “no return” to stable 
health status requireshealth status requires
– Seamless information interchanges between 
health care providershealth care providers

– Coordinated care management between providers

Th h i t t i H lth– Through investments in e‐Health



National e‐Heath: current state

Source: NZ Ministry of Health



National e‐Heath: future state

Source: NZ Ministry of Health



National e‐Health Strategy

Source: NZ Ministry of Health



Strategic vision realizationStrategic vision realization

Building the coordination & collaboration infrastructuresBuilding the coordination & collaboration infrastructures



Why e‐Pharmacy?
• Practice management software is currently estimated 
to be in use by 90% of general practices for patientto be in use by 90% of general practices for patient 
administration,

• Over 50% of general practitioners are using softwareOver 50% of general practitioners are using software 
for clinical purposes such as electronically generating 
prescriptions and recording patient health 
encounters.

• Over 80% practices connected to Internet.

• 99% of pharmacies computerized.

• Yet information exchange between GP and 
pharmacies remain almost non existent



Why e‐Pharmacy?
Health Expenditure Trends in NZ 1980‐2000; Pharmac 
Annual Review 2002:

– Total public expenditure on community care:

• Total public expenditure on community 
$medicaments: $736 million (15.5% of total 

public expenditure [$1.69B] on community care)

$• [subsidized drugs expenditure: $504 M]

– Total private expenditure on community 
$medicaments: $365.5 million

– 100,000+ prescriptions issued each day

– Low transparency of effectiveness of medication 
utilization



GP: No info whether
consultation

What is the drug history?
- BIG question

- Rx was filled/refilled
- patient compliant?
- patient other med history

prescription

1

2
3 ERROR!!!

Until very recently

2 Which drug to use?
What dosage?
Side effects?
Any interactions?
Costs?

INEFFICIENCY!!!
y y

the healthcare 
system is still
struggling with 
the paper system 

Costs?

5
Checking with 
doctor suggest 6

I  d 4 changesIssue drugs

Question: what if the
doctor is not available
when patient presents

Pharmacist:
Not aware of

Pharmacy
DatabaseProblems:

when patient presents
at pharmacy?

Not aware of
- patient med history
- any other prescription
- patient compliance

Database
A lot of inefficiency
Numerous chances for errors



Why e‐Pharmacy?
• Error and adverse events in healthcare are 
significant
– Medication error makes up 20‐40% of 
incidents in reporting systems

– Medication error makes up 10‐20% of 
adverse events

– Identified as a priority area for action by the 
Institute of Medicine (USA)

– Most errors / adverse events are preventable

Dr Dwayne Combie (CEO, Waitemata DHB)

June 2006 – HINZ Seminar on Quality Use of Medicine



National Strategy: ePharmacy

DispenserPrescriber

eTP
E‐Reporting

e‐claiming e‐ordering

National Prescription

Payer Supplier 

p
and

Dispensing History
RepositoryRepository



Current Implementation: 
Regional Dispensing RepositoryRegional Dispensing Repository

DispenserPrescriber

E‐Reporting

Regional (DHB)
Dispensing History
Repositoryepos o y



Dispensing Repository: Rationale

• To create a repository of medication 
dispensing that can then be made available todispensing that can then be made available to 
clinicians (Primary and Secondary) who are 
involved with the patients careinvolved with the patients care

• Part of better medication management and 
d fdisease management programs for improving 
quality of care



Interactions & Information Flow
sd Pharmacy transmission

Pharmacy

web service

processing failure messageAuthenticationPatient Pharmacy processing 
message folder

failure message 
folder

Authentication 
mechanism

Patient

present prescription

supply medication

create messages to send

Authenticate

Repeat
send message

Validate

[Valid]: save

[invalid]: save

response



The Processes
• As dispensing is completed the pharmacy 
system will compile dispensing detailssystem will compile dispensing details 
pertinent to the patient and associate the 
details to the NHI (unique patient identifier)details to the NHI (unique patient identifier)

• A CDA documents will be created – one for 
h deach patient dispensing

• The document will be sent by a series of web 
service calls to the regional dispensing 
repository system.



The Processes
• The dispensing repository system will perform 
structural validation of the messages andstructural validation of the messages and 
return any errors.

f h l ll h• If there are no structural errors, it will then 
acknowledge receipt of the message, and pass 
h d hthe XML documents to the repository system 
application for processing.



General PractitionerPharmacy

Pharmacy 
System Browser

Send dispensing 
report Look up 

dispensing 
details

Browser

Look up 
dispensing 

detailsdetails details

1 2 3Dispensing 
Repository 

Health Network
p y

System:
High Level
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Architecture
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Dispensing 
Repository p y

System:
Logical

A hit tArchitecture



High Level Technical Architecture

0..*
Content_item
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ACT S ifi ti

Exchange Formats
( implementable  technical

specifications )

ePharmacy data
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processable

LIST TABLE ITEMTREE

stylesheetsprocessable
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Document
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Summaries



Resources Developed
Document 

Name
Purpose

CDA Pharmacy 
Specification

Defines the format of the dispensing message 
that is sent by the pharmacy to the DHB. This 
message is an HL7 CDA document (level 3) 
with a coded body.

External Access Describes how external systems (theExternal Access 
Specification

Describes how external systems (the 
pharmacy computer and the pharmacist) 
access the system across the health networkaccess the system across the health network

Internal 
messaging 

Defined the internal architecture within the 
DHB that  accepts the dispensing message via 

Architecture a web service interface and sends it to the 
éclair repository for processing and storage.



Resources Available
• On HL7 NZ website:

http://www.hl7.org.nz/content/view/67/54/
– CDA Pharmacy Specification

– External Access Specification

– Internal Messaging Architectureg g

– CDA Validators

– Sample CDA dispensing documentp p g

• Test web services for pharmacy software 
vendors to use in CDA dispensing reportvendors to use in CDA dispensing report 
application development



CDA Pharmacy Spec: Header Mapping



CDA Pharmacy Spec: Body – high level view



CDA Pharmacy Body Example



Privacy & Security
• Patient has right to opt out

• Confidentiality of dispensing data is defined• Confidentiality of dispensing data is defined 
by the <confidentialityCode> element and 
applied at CDA document Section level:applied at CDA document Section level:
– N = Normal – any authorized clinician can read

R R t i t d l th ith t– R = Restricted – only those with a current care 
relationship can access

V = Very Restricted as determined by the privacy– V = Very Restricted – as determined by the privacy 
officer (the information will not be displayed)

• Messages encrypted accesses authenticated• Messages encrypted, accesses authenticated 
and logged with complete audit trails



Project Timelinej

• Specifications and architecture documents:
– Completed

• Development of contracts with vendors
– 2008 Q3

• Systems and Applications DevelopmentSystems and Applications evelopment
– 2009 Q1

• Deployment• Deployment
– 2009 Q2



Issues of Interoperability
• CDA implementation ensures

Technical interoperability (information exchange)– Technical interoperability (information exchange)

– Human readability

S i i bili• Semantic interoperability
– pharmacode: a proprietary 7‐digit code for 

ib d d h hprescribed and over‐the‐counter pharmacy 
products in New Zealand

St t d di ti d t t d i b– Structured medication data captured using bar 
code system

Pharmacode is used in pharmacy dispensing– Pharmacode is used in pharmacy dispensing 
software but not in prescribing



Pharmacode ExamplePharmacode Example

<code code="1013267" code System="2.16.840.1.113883.6.88" 
codeSystemName="Pharmac" displayName="Aspirin 10mg">codeSystemName Pharmac  displayName Aspirin 10mg >



Semantic Interoperability: Challenges

• Current implementation aims at achieving 
effective interchange of “human readability”effective interchange of  human readability  
information

f h ll h• Significant challenges exist in achieving 
“machine interpretable semantic 

b l ”interoperability”



Semantic Interoperability: Challenges

• Developing applications to capture structured, 
semantically rich and interoperable medication 
data is relatively easy

• Getting users to enter structured, semantically 
interoperable dispensing data is not too hard p p g
(benefits of bar code system)

• Getting users to enter structured, semanticallyGetting users to enter structured, semantically 
interoperable prescription data is much harder

• Having systems to process & use semantically• Having systems to process & use semantically 
interoperable clinical data is very hard



Semantic Interoperability: Challenges

• Significant investments are required to 

p y g

achieve machine level full semantic 
interoperability
– National adoption of standardized medicine 
terminology pending

– Terminology service infrastructure yet to be 
developed

– Terminology expertise to be developed



Semantic Interoperability: Challenges

• Information technology/applications lack 
maturity to deliver even basic benefits of fullmaturity to deliver even basic benefits of full 
machine interpretable semantic 
interoperability e ginteroperability, e.g.
– Drug interaction checking and alert: cannot take 
into account patient conditionsinto account patient conditions

– Drug‐condition checking: inefficient / ineffective

• Resistance is likely to persist until reasonable 
b f b d dbenefits or ROI can be demonstrated



Future Developmentsp

• Evaluation of pilot after deployment

• Address any issues identified

• Seek funding for extended deployment within g p y
region

• Seek funding for national roll outSeek funding for national roll out

• Seek funding to extend to electronic 
transmission of prescriptionstransmission of prescriptions



Thank You

Q ti ?Questions?


