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Recurrent Strokes

DEFINITION

Population-based studies exclude strokes: 

- within 28 or 21 days of the incident event

- events in the same vascular territory as the original 
event

In contrast, other studies included:

- events occurring 24 hours after the incident event

- a new focal neurological deficit “occurring at any time 
after the index stroke”

Sarti et al. Stroke. 2003;34:1833–1841. Coull et al. Stroke. 2004;35:1925-1929. Kolominsky-Rabas et al. Stroke. 1998;29:2501–2506. Lovett et al. Neurology. 2004;62:569–574. 
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Coull et al. Stroke. 2004;35:1925-1929. 



Recurrent Strokes

30% of strokes in population-based studies

are recurrent events

Recurrent strokes are more likely to be 

disabling or fatal than first strokes 

Coull et al. Stroke. 2004;35:1925-1929.



Approximately 2%–5% of

recurrent stroke occurred early within

24–48 hours after the index event

Wangqin R, et al. Stroke and Vascular Neurology 2017;0:e000088. Coull et al. Stroke. 2004;35:1925-1929. Lovett et al. Stroke. 2003;34:e138-e140. Sacco et al. Stroke, 1982:13;3.

The equivalent risk after a first-ever ischemic
stroke is usually reported as 2% to 6%



After ischaemic stroke and TIA:

Coull et al. BMJ 2004; 328: 326. Hankey. Lancet. 2017;389:641-654.
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The risk of stroke in the 3 months after a transient ischemic 

attack (TIA) is as much as 15% to 20% in population-based studies



The cumulative risk of stroke recurrence after first-ever stroke

Mohan et al. Stroke 2011; 42: 1489–94. Coull et al. Stroke. 2004;35:1925-1929. Lovett et al. Stroke. 2003;34:e138-e140. Sacco et al. Stroke, 1982:13;3.  



After haemorrhagic stroke:

The annual risks of recurrent intracerebral haemorrhage

and ischaemic stroke are similar, from 1·3% to 7·4%

The risk of recurrent intracerebral haemorrhage

is higher after 

- lobar intracerebral haemorrhage

- inadequate blood pressure control

Poon et al. J Neurol Neurosurg Psychiatry 2014; 85: 660–67.
Biffi et al. JAMA 2015; 314: 904–12.



Kiyohara et al. Stroke 2014; 45: 418–25. Arsava et al. JAMA Neurol 2016;73: 396–401. Hankey. Lancet. 2017;389:641-654.



Hijazi et al. Eur Heart J 2016;37: 1582–90.

The risk is higher with:

- Symptomatic atherosclerotic disease

- Vascular risk factors 

- Active source of thrombosis

- Discontinued antiplatelet and antihypertensive therapy

For patients with atrial fibrillation the risk of stroke increases with:

- higher CHADS2

- CHA2DS2-VASc

- ABC (Age, Biomarkers [NT-proBNP and cTn-hs], and Clinical 
history [prior stroke or TIA]) stroke scores



Gage et al. Circulation. 2004;110(16):2287-92. Gage et al. JAMA. 2001;285(22):2864-70. Lip et al. Am J Med 2010;123(6);484-488.

CHADS2 and CHA2DS2-VASc



Hijazi et al. Eur Heart J 2016;37: 1582–90.

Nomogram for the new biomarker-based risk score: For each predictor, read the points assigned on
the 0–10 scale at the top and then sum these points. Find the number on the ‘Total Points’ scale and
then read the corresponding predictions of 1- and 3-year risk of stroke or systemic embolism below it.
Continuous variables are represented from the 1st to the 99th percentiles. The prediction model is
preferably used as a web-based calculator or app.

ABC-stroke risk score 



Example 1: A 75-year old woman with atrial fibrillation, hypertension, no prior stroke, troponin-I
levels of 5 ng/L, and NT-proBNP levels of 400 ng/L. By using the ABC-stroke score nomogram receives
2p for age, 1.75p for troponin levels, and 5p for NT-proBNP levels. A total of 8.75 p would equal a
predicted 1-year risk of stroke or systemic embolism below 1.0% and a 3-year risk of 2.0%.

Hijazi et al. Eur Heart J 2016;37: 1582–90.

ABC-stroke risk score 



Example 2: A 64-year old man with atrial fibrillation, heart failure, troponin levels of 75 ng/L, and NT-
proBNP levels of 3000 ng/L. By using the ABC-stroke score nomogram receives 1.25p for age, 4.75p for
troponin, and 8.75p for NT-proBNP levels. A total of 14.75p would equal a predicted 1-year and 3-year
risk of stroke or systemic embolism of 2.0% and 4.8%, respectively.

Hijazi et al. Eur Heart J 2016;37: 1582–90.

ABC-stroke risk score 



Urgent initiation of effective secondary prevention after

TIA and minor ischaemic stroke can reduce the risk of

early recurrent stroke by 80%

Rothwell et al. Lancet 2007;370: 1432–42. Hankey. Lancet. 2017;389:641-654. 
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Urgent initiation of effective secondary prevention after

TIA and minor ischaemic stroke can reduce the risk of

early recurrent stroke by 80%

Rothwell et al. Lancet 2016; 388: 365–75. Sandercock et al. Cochrane Database Syst Rev 2014;,3: CD000029. Hankey. Lancet. 2017;389:641-654. 
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Baigent et al. Lancet 2009;373: 1849–60. Liu et al. Hypertens Res 2009; 32: 1032–40. Amarenco et al. Lancet Neurol 2009; 8: 453–63. Hankey. Lancet. 2017;389:641-654. 
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Saxena et al. Cochrane Database Syst Rev 2004;2: CD000185. Ruff et al. Lancet 2014; 383: 955–62. Holmes et al. J Am Coll Cardiol 2015;65: 2614–23. Hankey. Lancet. 2017;389:641-654. 

PREVENTING RECURRENT ISCHAEMIC STROKE 
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CONCLUSION

Despite these advances, the global burden of stroke remains 
substantial and is increasing as populations age

A standard definition of recurrent stroke is also required so that 
different studies can be compared or meta-analyzed appropriately, 
time trends in risk can be determined accurately, and absolute risk 
reductions with treatment can be properly compared across trials

Further research therefore is needed to investigate
the effect of acute stroke management and secondary

prevention measures on the risk of stroke recurrence from the
first weeks to beyond years after first stroke



Grazie 

per 

l’Attenzione


