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The challenges faced by the acute 
stroke physician







Outline
• Endophenotypes of potential genetic interest in thrombolysis

• “Intermediate” outcomes under potential genetic influence in 
thrombolysis

– Reperfusion

– Recanalization

– Haemorrhagic transformation

• Current NHMRC grant (Holliday, Maguire, Attia, Levi et al) – the current 
Australian Stroke Genetics Collaborative major project  – tPA treated 
patients – genes and biomarkers influencing major clinical outcomes

– Haemorrhagic transformation

– (Reperfusion)

– (Recanalization)

– (Early clinical outcome)

– Long-term functional outcome
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Background



Research plan

• Alteplase treated acute ischaemic stroke cohort

– Blood collection pre-therapy – post-therapy consent proxy or patient

– Standard clinico-radiological eligibility

– Advanced multimodal CT or MRI DWI/PWI where “standard”

• 24 h clinical outcome

– NIHSS

– NCCT or MRI

– If “standard” – reperfusion and recanalization imaging with CTP, MR or TCD

• 90 day outcome

– mRS

• Candidate gene/GWAS/ELISA

• Univariate and multivariate logistic models and AUROC curve analyses



Preliminary data – clinico-radiological

• 300 John Hunter Hospital alteplase treated cases with 
advanced imaging at baseline and 3m functional outcome 
2010-2013

• “Standard” clinico-radiological predictors
– Favourable outcome – DRAGON (Dense Artery, Rankin Score>1, 

Age>80, Glucose, Onset to Treatment Time>90m, NIHSS>15)

– HT – SEDAN (Sugar, Early Infarct Signs, Dense Artery, Age>75, 
NIHSS>10)

• Then – addition of “advanced” imaging predictors
– Infarct core >50ml; <5 ml

– Collateral status – good/moderate/poor

• Univariate and multivariate logistic models and AUROC curve 
analyses



Advanced imaging based selection – potential 
for improvement in alteplase effectiveness

AUC 
0.58

AUC 
0.82



Potential for less futile or harmful therapy

AUC 
0.67

AUC 
0.87



?Potential avoidance of HT

AUC 
0.65

AUC 
0.69



Responsiveness and bleeding 
candidate biomarkers and genes

• Bleeding –
– MMPs

– Cellular fibronectin

– Plasminogen Activator 
Inhibitor 1

– Thrombin Activated 
Fibrinolysis Inhibitor

– Vascular adhesion protein 1

– S100B

• Responsiveness –
– IFIT

– Angiopoietin-1

– Thrombin Antithrombin 
complex

– PAI 1

C Nafrıa, Israel Fernandez-Cadenas, et 
al…….Vale De Hebron, Barcelona;  
Stroke Research & Treatment 2011



Future plans

• Collections

– Derivation cohort - n=1,000
• Retrospective cohort – for DNA (approx 400 cases)

• Prospective cohort – acute collections for DNS and serum

• 2 active Australian sites – 5 additional Australian sites yet to 
commence collections

– Validation cohort – n=1,000
• ISGC – work to do on “international data harmonisation” and 

development of a central data repository

• Collaborative activity within the ISGC Outcomes and 
Endophenotypes groups




