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Presenter
Presentation Notes
Hi my name is Brooke Spaeth and I am from the Flinders University International Centre for Point-of-Care Testing located at Flinders University in Adelaide, Australia. My presentation will focus on a Point-of-Care Testing program that I coordinate in the Northern Territory of Australia . 



Northern Territory of Australia 
Very remote and geographically isolated – 

75% of Australia landmass is Remote, but only 

4% of population reside in remote locations 

 

 

Ref: Zhao et al. 2006  

Presenter
Presentation Notes
The Northern Territory in Australia is the most remote state in one of the most geographically isolated countries in the world. To help you picture exactly how large the Northern Territory is the landmass of the Czech republic would fit into the area of the Northern Territory 17 times.(NT Landmass 1,350,000 square kilometers, Czech landmass 80,000 square kilometers)While over 75% of Australia’s landmass is classified as being Remote only 4% of Australia's population live in these remote locations



Northern Territory of Australia 
The Average Remote Health Centre:  

Located 275 kilometres from the nearest hospital  
(range 100 to 700km) 

Service a population of 523 people 

Presenter
Presentation Notes
Health service delivery in the Northern Territory is run through what's termed a remote health centre. These are situated an average of 275 kilometres from the nearest hospital and service an average population of 523 people, most of whom are Indigenous Australians. (Discuss pictures)



Northern Territory of Australia 

Remote Health Centre Emergency Rooms 

The Average Remote Health Centre:  

Staff include: 3 - 4 full time Remote Area Nurses; 1 - 2 Aboriginal Health Workers; no regular medical 
practitioner or specialist services  

35 visits by a doctor and 8502 patient attendances per year 

Presenter
Presentation Notes
The remote health centres are typically staffed by 3 to 4 Remote Area Nurses and 1 to 2 Aboriginal Health Workers (who are Indigenous people living and working in the community with a basic qualification in primary health care). Also very few remote health centres have a resident Doctor or any regular visiting specialist services, with an average of only 35 visits by a doctor per year. So while there is a shortage of staff and resources, in 1 year the average remote health centre will receive over 8 and a half thousand patient attendances, a high proportion or which are acute presentations. Therefore emergency services are provided by on-call Doctors often situated hundreds of kilometres from the health centres at a central hospital emergency department. 



Northern Territory of Australia 
Emergency services provided by on-call Doctors:  

• 1800 phone calls per month, 50% resulting in an emergency medical retrievals 

• Air transport to hospital emergency department = $4,000 to $16,000 each 

Remote Health Centre Airports 

Presenter
Presentation Notes
On average these on-call doctors receive around 18 hundred phone calls every month, with around half of these resulting in an emergency medical retrieval (which involves transporting the acute patient to the nearest emergency department, of which there are only 2 in the NT in the towns of Alice Springs and Darwin). Evacuations are primarily via aeroplane or helicopter, which can cost any where from $4,000 to $16,000  dollars each. 



• In the Top End 10 out of 28 remote health centres had daily access to 

pathology services, 8 had access two times per week, 2 had access once a 

month and the remaining 8 had variable access (determined by weather) 

• In Central Australia almost no remote health centres had daily access  

to pathology services and many relied on weekly mail plane services 

• NT Government sought Point-of-Care Testing as a solution 

• 30 Abbott i-STAT devices purchased from grant funding  

• Flinders Community Point-of-Care Services (CPS) unit contacted  

to manage and coordinate network of Abbott i-STAT devices 

Origin of the Northern Territory  
Point-of-Care Testing Program Top End 

Central
  

 

Presenter
Presentation Notes
In 2007 The Northern Territory Point-of-Care Testing program came about because a Government Report outlined that very few remote health centres had a regular pathology service to assist with diagnosing and stabilising acutely ill patients. Specifically, in the Top End of the Northern Territory only 10 out of 28 remote health centres had daily access to pathology, while the remaining health centres had variable access depending on the season as the Top End of the NT is subject to flooding and cyclones during the wet season.The situation in Central Australia was even worse, with almost no remote health centres having daily access to pathology and many relying on mail and goods planes to transport pathology samples to the laboratory for testing. As a solution the Northern Territory Department of Health sought Point-of-Care Testing as a means of increasing access to regular pathology, particularly for critical and acute tests. The NT Government then purchased 30 Abbott i-STAT devices for selected remote health centres who had the highest need and contracted the assistance our unit to establish a collaborative framework by which POCT for acute and chronic care tests could be conducted safely on the i-STAT analyser.  



Methods - Governance 
Currently in NT POCT Program:  

• 33 remote health centres enrolled 

 

Management Committee 

Program Manager:  

Prof  Mark Shephard 

Program Coordinator: Brooke Spaeth 

Clinical Advisor: Dr Vinod Daniel 

Top End Regional Coordinator: Amanda Lingwood  

Central Australia Regional Coordinator: Malcolm Auld 

15 District Trainers – Area Service Managers 

 

 

Presenter
Presentation Notes
The program is now in its 5th year and there are currently 33 remote health centres enrolled, with the view to expand the service to all remote health centres in the Northern Territory.  The Program is governed by a Management Committee comprising the program Manger, Professor Mark Shephard, a Point-of-Care coordinator, which is myself, a clinical advisor, who is Dr Vinod Daniel from the Northern Territory Remote Health Branch, as well as 2 regional coordinators, one for Central Australia and one for the Top End, both of whom are professional practice nurses. And recently 15 district trainers have been appointed to supply training on a day to day basis due to the high rate of staff turnover at the remote health centres. 



Methods - Training 
Now over 500 staff trained as Point-of-Care Operators 

 
Options for Training Delivery: 
• Primary Training Workshops – delivered by POC coordinators 
• Mobile on-site training – delivered by regional and district trainers 
• Self-directed training – available on NT Government Intranet 
• On-line training – delivered via GoToMeeting  

 

 
Training Resources 
• Primary training manual 
• Patient and Quality Testing Posters 
• DVD 
• PowerPoint presentation 

 

Presenter
Presentation Notes
Since the completion of the 4th Year of the Program in July this year, over 500 staff trained as Point-of-Care OperatorsTo achieve such a high demand for training we provide several flexible training options, such as Primary Training Workshops where large groups are trained at a central location, on-site face-to-face training or self-directed training is also available, and most recently we have started on-line training using a program called GoToMeeting. To complement the various styles of training we have a range of training resources available, all of which are available in hard copy or on-line. The resources include a Primary Training Manual, a set of patient and quality testing posters with easy to follow instructions and pictures, a DVD with practical demonstrations of how to perform the various tests and a training PowerPoint presentation. 



Methods - Training 
Competency Assessment 
• Written and Practical 

• Competency checklist 

• Competency Certificate 

• Competency register 

 

 

Presenter
Presentation Notes
For Competency Assessment trainees must pass a written assessment and secondly undergo a practical assessment to demonstrate their ability to safely perform a minimum of 2 quality control tests and obtain results within the acceptable limits. There is also a training check-list so the trainer can ensure all of the key areas have been covered during trainingOnce training is successfully completed a certificate is awarded with a unique i-STAT operator ID. The Initial competency lasts for a period of 2 years, after which point an update competency assessment must be completed. To keep track of operators and update requirements all trained operators are recorded in a competency register.



Methods – Quality Testing 

Presenter
Presentation Notes
Quality Control testing is the main means of assessing quality in the program. QC results are recorded on easy to interpret quality control result sheets (such as the one shown here) and once the results are submitted they recorded into a database and imprecision can be calculated and monitored. To assist health centre staff with coordination of Quality Testing each month we provide them with a calendar to highlight when testing is due. 



Year Patient Tests QC Tests TOTAL Tests 
Year 1: Aug 08 – July 09 1754 536 2290 
Year 2: Aug 09 – July 10 3850 836 4686 
Year 3: Aug 10 – July 11 5045 1164 6209 
Year 4: Aug 11 – July 12 6837 1229 8066 

Results - Operational Effectiveness 

Presenter
Presentation Notes
To monitor operational effectiveness we monitor the number of patient tests, quality tests and errors performed at each health centre at monthly management meetings. Results for operational effectiveness have shown that (POINT) during years 1, 2, 3 and 4 of the program, patient testing for each cartridge type continued to increase with the most commonly performed test being INR, which in year 4 averaged between 200 and 250 patient tests per month across the 33 remote health centres enrolled.



Results – Additional Operational 
Support Services 

Presenter
Presentation Notes
To support the on-site operation of the program, monthly feedback reports on operational performance are sent to the Manager at each remote health centre.  The feedback report provides a ‘snapshot’ of the workflow statistics for each health centre during the past month and features, in simple coloured graphical form, statistics on the number of each cartridge type used (which can be used as a guide for ordering stock), a list of the operators who performed tests during that month and the most common errors that occurred across the month (both of which can be used for educational purposes), and lastly a summary of quality testing completed for that month.There was a unanimous agreement amongst Health Centre Managers that monthly feedback reports assist in monitoring the use of the i-STAT device on-site in their health centre.  



Support Services 
Telephone Support 

Year 3 of the program: 189 telephone communications  

(34% incoming and 66% outgoing).  

 

 

Newsletter Support 
Produced and distributed by NT POCT  

Management Committee. 

 

Includes: a technical bulletin; POCT operator of month;  

training updates; interesting clinical cases; overall statistics. 

 

Presenter
Presentation Notes
Other operational support services for the program include a telephone support hotline whereby operators can call to discuss any issues they might be experiencing and …A quarterly newsletter is also produced by the Management Committee and distributed to all remote health centre staff to provides updates on the program. It features an operator profile of the month to highlight key achievements, interesting clinical cases, key statistics and provides technical updates and tips. 



Results - Analytical Quality 
Analyte Units 

Quality 
Control 
Level  

Year 1  
n 

Year 1 
CV% 

Year 2  
n 

Year 2 
CV% 

Year 3  
n 

Year 3 
CV% 

Year 4  
n 

Year 4 
CV% 

Goal# 
CV% 

Sodium mmol/L 3 118 0.5 141 0.7 171 0.5 128 0.4 0.8  

Potassium mmol/L 3 118 0.7 141 0.8 171 0.8 128 0.7 1.7 

Chloride mmol/L 3 118 1.0 141 0.7 171 1.1 128 1.0 0.9 

Glucose mmol/L 3 118 1.3 141 1.3 171 0.9 128 0.8 2.5 

INR n/a 2 125 7.0 223 6.0 147 5.7 75 6.6  7.0* 

pH n/a 1 96 0.2 147 0.2 65 0.1 126 0.7 1.7  

Lactate mmol/L 1 96 1.9 147 2.8 65 1.8 126 2.6 4.3 

# median imprecision achieved by laboratories in RCPA  Blood Gas and Co-oximetry QAP, Cycle 48, 2012 
*Analytical Goal for INR recommended by the Australian Government  
 

Presenter
Presentation Notes
At the completion of each year since of the program started, between-site imprecision is calculated for each test and Quality Control level. Shown here are selected examples of the imprecision observed across the range of analytes available, these examples were selected because they have the largest number of data points for each Quality Control lot number. As you can see imprecision has been consistent across each year with the Coefficient of Variation for each Analyte continually meeting profession derived and state-of-the-art goals for analytical performance 



Results – Satisfaction 
Health Centre staff satisfaction with pathology service:  

• between 29% and 54% when the laboratory was used 

• between 84% and 100% after the i-STAT was introduced  

Presenter
Presentation Notes
Results from a satisfaction survey sent to all device operators has shown that the percentage of health centre staff who were satisfied with their pathology service increased from below 55% when the laboratory was used to above 80% after the i-STAT was introduced.When asked in what ways point-of-care testing had improved the pathology service at their remote health centre, 95% of respondents stated that POCT was more convenient than the laboratory, 84% believed it had assisted in the stabilisation of acutely ill patients and 42% indicated that it had assisted in reducing the need for medical retrievals. 



Clinical Application of i-STAT in Northern Territory: 
 

Results – Clinical Effectiveness 

Cartridge Sample 
Volume 

Test Profiles 
 

Time for Result 

Chem8+ 95µL Electrolytes, total CO2, urea, 
creatinine, glucose, ionised 

calcium, haemoglobin 

2 minutes 

cTnI 17µL Cardiac Troponin I 10 minutes 
 

CG4+ 95µL Blood gases and lactate 2 minutes 
 

PT/INR 20-45µL International Normalised Ratio 5 minutes 

 

Presenter
Presentation Notes
To monitor clinical effectiveness, the programs central data station has been used to search for clinical cases where POC Testing on the i-STAT has resulted in an improved clinical outcome for the patient.  There are 4 i-STAT cartridges used in the program, which were chosen by the management committee as they cover the most common patient presentations in the Northern Territory. The cartridge types are shown on the slide. PAUSEThis wide range of tests make the i-STAT a useful tool in assisting with the diagnosis and management of patients on-site and therefore may prevent unnecessary and expensive medical retrievals by enabling the stabilisation of patients on-site. Now I will describe two of these cases where the i-STAT has produced a defined clinical benefit.



i-STAT Clinical Effectiveness 
History 73 year old Male tourist with a history of cardiac problems 

Presentation Presented to the Health Centre with strong recurring chest pain 

Clinical 
Investigation 

 
ECG (electrocardiogram) and i-STAT Troponin I test performed 

 

Results ECG showed no major changes 
Troponin I = 0.12ng/mL (negative <0.08ng/mL) - Evacuated 
 

Diagnosis Laboratory Troponin I increased to 0.44 ng/mL (positive >0.4ng/mL)  
Patient diagnosed with non-STEMI (non-ST Elevation Myocardial Infarction) 
 
 

Summary “The clinical outcome was good and the diagnosis may have been missed if the 
Troponin I test was not done on the spot (as ECG results normal).  
This highlights the importance of having an i-STAT at ALL remote health clinics”.  
“A big win for the patient and the i-STAT” 

Presenter
Presentation Notes
The first case involved a 73 year old male tourist with a history of cardiac problems including a recent myocardial infarctionThe patient presented at the health centre after experiencing strong reoccurring chest pain. To investigate the cause of the patients chest pain the nurse performed an ECG and troponin I test on the i-STAT device. The results of the ECG showed no major abnormalities, however the Troponin I result of 0.12 ng/mL, showed that the Troponin I level was raised slightly above the normal level.Due to the rise in Troponin I level and the patients history of cardiac events, the nurse sought advice from the on-call Doctor, who ordered the patient to be immediately evacuated to the Emergency Department in Darwin. The patient was admitted to hospital a few hours later with laboratory pathology results showing that the patients Troponin I level was now clearly in the positive range, and the patient was diagnosed with Non-ST elevation Myocardial Infarction. The doctor involved with the case commented that: “The clinical outcome was good and may have been missed if the troponin I test wasn’t done (as the ECG results were normal) and he also commented that this case highlights the importance of having an i-STAT at ALL remote health centres in Australia”.
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Serial INR Results 

53 year old female of Aboriginal descent 

The INR target range for atrial fibrillation between 2.5 and 3.5. 

21 tests over 6 months (76% within therapeutic range)   

Target 
range 
2.5 -3.5 

i-STAT Clinical Effectiveness 

Presenter
Presentation Notes
The next case describes a patient of warfarin anticoagulation therapy for Atrial fibrillation. This patient was able to have her INR closely monitored on the i-STAT,� with 21 tests performed over a period of 6 months.Prior to the i-STAT device being available at the health center, the patient was required to travel over 200 kilometers to Alice Springs for management. The nurse involved with this case commented that she was very happy with the i-STAT device as she could now manage all of the patients on warfarin therapy on-site, allowing them to remain in the community with their families. 



Personal Perspective 
• NT POCT Program stated as Honours 

project in 2009  

• Now Point-of-Care Coordinator 

• Visit and engage with remote communities 

• Positive feedback demonstrates need and 

effectiveness 

• Research is diverse and rewarding 

• Trained members of the Australian Army 

• Translate NT POCT Program to other 

states in Australia 

 

Presenter
Presentation Notes
On a personal note the NT POCT Program began as my honours project in 2009 and has been an exciting journey that has allowed me to gain practical experience as a POC Coordinator as well as visit some remote locations and engage with the communities in those areas. The positive feedback we receive from those working in the remote locations reinforces that the service we are delivering is one that is having an enormous impact on the way patients are diagnosed and treated in remote areas.We have also delivered i-STAT training to the Australian Army and are currently in discussion with other partners to translate and expand the NT Point-of-Care Testing program into other areas of Australia. 



Challenges for Sustainability 
• High rate of staff turnover 

• Limited funding for program 

– Reimbursement for testing 
cartridges 

• Logistical issues 

– Short expiry of QC material 

– Inappropriate QC matrix 

 

Presenter
Presentation Notes
However there are some challenges for the program moving forward, the most difficult being the incredibly high rate of staff turnover, which makes it difficult to keep up with the training requirements, however the new group of 15 mobile trainers established earlier this year has assisted greatly in reducing the training load. There is also currently very limited funding for the program. One potential solution for funding would be the introduction of government endorsed reimbursements for each of the i-STAT cartridges through Medicare Australia.There are also other logistical issues with quality material such as the short expiry dates and also the inappropriate matrix of the Troponin I quality control solution, which must be transported and delivered frozen, which is currently not possible for many remote communities due to the long transport distances and the hot and humid conditions. 



Conclusion 
 Operationally effective 

 Analytically sound 

 Clinically effective 

 Culturally effective  

 Well-received by  

health professional staff 

 

Presenter
Presentation Notes
So while there are some challenges moving forward, to date the NT POCT Program has proven to be operationally effective, analytically sound, clinically and culturally effective and well received by health professional staff and is ready to be expanded to all remote health centres in the NT as well as be translated into other areas of Australia.17 Minutes	



Presenter
Presentation Notes
Acknowledge…Questions:Cost effectivenessQuality AssuranceParallel patient testingErrors
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