
TRANSIENT ISCHAEMIC ATTACK:  

A PRIMARY CARE PERSPECTIVE OF 

STROKE PREVENTION 

 

Elaine Stephanie Leung 

 

 

 

Faculty of Health Sciences 

School of Medicine 

Discipline of Medicine 

 

University of Adelaide 

South Australia 

Australia 

 

A thesis submitted in fulfillment of the requirements for the 

degree of Doctor of Philosophy, July 2015. 

 



	  
	  

	  

ii	  

Table of Contents 

_____________________________________________________________________ 

TRANSIENT ISCHAEMIC ATTACK (TIA): a primary care perspective of 

stroke prevention…………………………………………………...............................i 

TABLE OF CONTENTS………………...…………………………………................ii 

ABSTRACT………………………………………………………………...................v 

THESIS DECLARATION…………...……………………………...……………......ix 

ACKNOWLEDGEMENTS…………………………………………………………...x 

STATEMENTS OF AUTHORSHIP………………………………………………....xi 

ABBREVIATIONS………………………………………………………………...xxvi 

 

SECTION 1. INTRODUCTION………………………………………………….....1 

 

SECTION 2. REVIEW OF THE LITERATURE  

Chapter 1: Literature review…………………………………………………………5 

Chapter 2: Leung ES, Hamilton-Bruce MA, Koblar SA.  Transient Ischaemic 

Attacks: assessment and management.  Australian Family Physician. 2010; 39(11): 

820-4. ………………………………………………………………………………..15  

Chapter 3:  Response to paper.  Leung ES, Hamilton-Bruce MA, Koblar SA.  TIAs.  

Australian Family Physician. 2011; 40(1/2):9……………………………………….21 

 

SECTION 3: DIAGNOSIS OF TIA 

Chapter 1: TIA knowledge………………………………………………………….23 

Leung E, Hamilton-Bruce M, Price C, Koblar S: Transient Ischaemic Attack (TIA) 



	  
	  

	  

iii	  

Knowledge in General Practice: a cross-sectional study of Western Adelaide general 

practitioners. BMC Research Notes 2012, 5(1):278…………………………………24 

Chapter 2: Education………………………………………………………………..33 

Leung ES, Hamilton-Bruce MA, Stocks N, Koblar SA: Funny turn. BMJ. 2011; 

343……………………………………………………………………………………34 

Chapter 3: Educational module and video……………………………………….….37 

Leung E, Hamilton-Bruce M, Price C, Stocks N, Koblar S.  Letter to the Editor: 

Stroke.  Australian Family Physician. 2014; 23(11):750-1……….…………………39 

Chapter 4: Biomarker discovery………………………….…………………………42 

Djukic M, Hamilton-Bruce MA, Jannes J, Gramotnev G, Leung ES, Nichols S, 

Chataway T, Lewis M, Koblar S.  Identification of Novel Plasma Biomarkers for 

Diagnosing Transient Ischaemic Attack and Distinguishing from TIA-Mimic 

Conditions: A Human Proteomic Pilot Study.  Manuscript to be submitted to Clinical 

Proteomics……………………………………………………………………………43 

 

SECTION 4: MANAGEMENT PATHWAYS  

Chapter 1: COMmunity-Based rapid Access Transient ischaemic attack clinic 

(COMBAT)……………………………………………………………….………….70 

Leung ES, Hamilton-Bruce MA, Stocks N, Toner P, Jannes J, Koblar SA.  

COMBAT: COMmunity-Based rapid Access Transient ischaemic attack.  A novel 

model of care. Submitted to International Journal of Stroke for publication………..71 

 

Chapter 2: Imaging in a COMBAT clinic…………………………………….…….91 

Benedict A, Khoo EW, Leung E, Hamilton-Bruce A, Koblar S: Letter by Benedict et 

al Regarding Article, “What Causes Disability After Transient Ischemic Attack and 



	  
	  

	  

iv	  

Minor Stroke? Results From the CT and MRI in the Triage of TIA and Minor 

Cerebrovascular Events to Identify High-Risk Patients (CATCH) Study”. Stroke 

2013;44(4):e32….…………………………………………………………………....92 

 

SECTION 5: DISCUSSION 

Contribution and Impact……………………………………………………...……....96 

Limitations.....……………………….…………………………………………….....99

Future Directions…………………………………………………………...…….....101 

Conclusion…………………………………………………………………..............102 

 

APPENDIX 1:  Sturt Fleurieu General Practice Education and Training.  GP-start: 

Funny Turns module………………………………………………….......................104 

APPENDIX 2: Royal Australian College of General Practitioners.   Malcolm had a 

‘funny turn’. check 2010 January/February;454–455:3–6…………........................115 

APPENDIX 3: CONFERENCE PRESENTATIONS AND AWARDS……...........124 

 

BIBLIOGRAPHY………………………………………………………................126 

 

 

 

 

 

 

 

 



	  
	  

	  

v	  

ABSTRACT 

Transient Ischaemic Attack: a primary care perspective of stroke prevention 

 

Transient ischaemic attacks (TIAs) are a warning sign for stroke.  The early 

assessment and management of TIA can decrease the subsequent risk of stroke but the 

best model of care for TIA has not been established.  General practitioners (GPs) in 

primary care have a significant role in secondary prevention for patients following a 

TIA and may also be the initial clinician assessing a patient with a suspected TIA.  

The clinical diagnosis of TIA can be challenging and there is limited literature 

describing how GPs assess and manage TIAs in practice.  Diagnosis and assessment 

can be assisted by clinical scores and imaging, but these tools may not be accessible 

or have not been validated specifically in primary care.  GPs with special interests 

(GPwSI) have been involved in providing expert care in areas where access to a 

specialist may be limited, and a GPwSI in stroke and TIA could be valuable in a TIA 

care pathway.   

 

The aims of this research were to: 

1. Determine GP knowledge on current stroke and TIA assessment and 

management. 

2. Educate GPs on the assessment of acute neurological symptoms and the early 

management of TIA. 

3. Examine if additional tools that assist in the assessment and diagnosis of TIA 

including plasma protein biomarkers can be used in primary care. 

4. Determine if a collaborative strategy for TIA management, using GPwSI in a 

community-based rapid-access TIA clinic (COMBAT clinic) linked with a 
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specialist-based, hospital Rapid Access Clinic (RAC) is a feasible model of 

TIA care.  

5. To assess the role of imaging in a community-based TIA clinic. 

 

Methods and Findings 

A cross-sectional study of GPs in Western Adelaide was conducted to determine the 

knowledge of TIA assessment and management, and identify perceived barriers.  This 

self-administered questionnaire of 32 GPs found knowledge deficits in TIA care 

especially diagnosis and treatment.  Participants also identified access to neurology 

specialists as a barrier and that specific education for GPs was needed.  This research 

highlighted the need to improve TIA knowledge amongst GPs with education 

specifically designed for general practice and that improvement was needed in 

management pathways of TIA care locally, including access to specialist opinion. 

 

A number of resources were thus developed to educate GPs and improve their 

knowledge and confidence around TIA care.  A review of the literature was 

undertaken and published for GPs specifically.  Given the difficulty in diagnosing 

TIAs and the numerous mimics that may present in primary care, an approach to a 

“funny turn” was developed and published in a “10-minute consultation” format.  GPs 

respond to different modalities of education delivery and as such two further learning 

modules were developed.  A self-directed learning module was developed for GP 

registrars and a case of a “funny turn” was written for the independent GP learning 

program “check”.  Time limitations in GP consultations can be a barrier to effective 

assessment and a comprehensive clinical neurological examination may be a 

challenge.  A five-minute approach to a patient with a suspected TIA was 
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demonstrated in a video for GP registrars to access and improve their clinical skills 

for acute neurological cases. 

 

Given the challenge of clinically diagnosing TIA, other tools including imaging can 

assist in the assessment.  However access to magnetic resonance imaging (MRI) in 

Australia primary care is limited and blood biomarkers could potentially be more 

useful.  A study to identify novel plasma biomarkers for diagnosing TIAs and 

distinguishing them from TIA mimics was conducted.   

 

With limited evidence about the best model of TIA care and the suggestion that GPs 

perceived access to neurology specialists was a barrier, we tested a novel model of 

TIA care.  A proof of concept study explored the potential of a community-based 

(COMBAT) and hospital-based rapid access clinic (RAC).  Low risk patients were 

assessed at the community-based clinic by GPwSI whilst higher risk patients were 

assessed at the hospital RAC.  The study was conducted over eight months with 33 

patients seen at the COMBAT clinic, of which 15 were diagnosed with TIA, and 43 at 

the RAC, of which 15 were diagnosed with TIA and 12 with stroke.   One patient 

assess at the RAC had a subsequent stroke within 90 days.   

 

Imaging is a valuable to tool in assessing patients with a suspected TIA, but access to 

MRI can be limited.  Computed Tomography (CT) and CT Angiography (CTA) were 

performed in 17 of the 33 patients seen in the COMBAT clinic and 7 had positive 

CTA findings.  CTA was found to be valuable in assessing patients and affecting their 

course of management, and a response to a paper on CTA in TIA assessment was 

published confirming these findings.   
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The publications presented in this thesis contribute to the existing body of work 

around TIA with a primary care perspective, hitherto deficient in the published 

literature.  The knowledge of GPs about TIA assessment and management could be 

improved, but the development of educational resources needs to be tailored to GPs 

specifically and consider the availability of local TIA services.   

 

An accurate diagnosis of TIA and stratification of risk allows the appropriate triage of 

patients with suspected TIA. As presented in this thesis, the discovery of a potential 

blood biomarker associated with TIA would be a significant contribution to reaching 

an accurate and efficient evaluation of TIA in primary care.   

 

A novel model of TIA care involving a COMBAT clinic and RAC clinic can be a 

feasible pathway. Triaging lower risk patients to a community pathway and the use of 

CTA allowed patients with suspected TIA to be assessed and managed rapidly.  As a 

result the RAC with its limited capacity to see one patient a day, could concentrate on 

higher risk patients with only one subsequent stroke at 90-days in the groups 

combined.  This pathway is an innovative collaboration between primary care and 

hospital services, with the potential to improve patient outcomes, decrease stroke risk 

and be cost effective. 

 

The resources available in different areas will influence the best model of TIA care, 

but the role of primary care remains significant.  In continuing to improve the 

assessment and management of TIA, engaging GPs in education and supporting the 

collaboration between specialist hospital services and GPs is achievable and critical to 

the improvement of health outcomes. 
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