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Recurrent vascular events in ischaemic stroke patients with diabetes
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EDITORIAL

Stroke is a major cause of death and disability globally, 
with 6.55 million deaths (95% uncertainty interval  
[UI] 6.00–7.02 million), 101 million prevalent cases  
(95% UI 93.2–111 million) and 143 million disability 
adjusted life years lost (DALYs) (95% UI 133–153 
million) in 2019.1 The impact is even higher in Asia  
with its rapidly ageing populations and economies in 
transition, which will be associated with increasing 
incidence of cardiovascular risk factors.2 Among the  
many unfavourable outcomes after transient ischaemic 
attack or ischaemic stroke is recurrent vascular events. 
In a meta-analysis of 58 studies (n=131,299) with a 
mean follow-up of 3.5 years (range 1.0–10.0), the risk  
of recurrent stroke was 4.26%/year (95% confidence 
interval [CI] 3.43–5.09), while the risk of MI was  
1.67%/year (95% CI 1.36–1.98).3

The global prevalence of type 2 diabetes mellitus  
was 6,059/100,000 in 2017, with approximately 462 
million individuals affected.4 Hyperglycaemia during  
the acute phase of stroke is associated with poorer  
functional outcomes. This finding has driven the 
recommendation to treat hyperglycaemia to achieve  
blood glucose levels in a range of 140–180 mg/dL  
(7.8–10.0 mmol/L), with insulin if needed.5 However, 
while there are recommendations for reducing vascular 
event recurrence, there is no secondary prevention 
strategy recommended for diabetics as compared to  
non-diabetics. Clear evidence of differing outcome risk  
in these dichotomised groups would spur research into 
targeted therapies, specifically within these strata.

The paper in this issue of the Annals by The et al. 
seeks to provide an answer to this important question.6  
This is a single-centre prospective cohort study of 
consecutive patients with (presumably acute) ischaemic 
stroke who were recruited from the Stroke Unit of 
the National University Hospital, Singapore. Patient 
demographics were collected and investigations  
performed in a standardised manner. Diabetes was  
diagnosed using the American Diabetes Association 
recommendations: either fasting glucose ≥7.0mmol/L, 
2-hour oral glucose tolerance test ≥11.1 mmol/L or  
HbA1c ≥6.5%. Diabetes was considered “newly  

diagnosed” if diagnosed within 3 months of stroke  
onset, and “pre-existing” if diagnosed more than 3  
months prior to stroke onset. It is unclear what proportion 
were diagnosed by the investigators as having diabetes 
mellitus after the stroke—hyperglycaemia during acute 
stroke is usually seen as a stress response, and the 
performance of an oral glucose tolerance test at this  
time point may not be appropriate; a raised HbA1c 
may however be a more suitable diagnostic test for 
diabetes mellitus in such a setting.7 Nonetheless, the high  
(43%) frequency of diabetes mellitus in the study cohort  
is consistent with other Asian stroke registries, as  
mentioned by the investigators. Of note is that 30%  
of the diabetics were newly diagnosed, which may  
indicate their under-diagnosis in the community.

At baseline, there was no significant difference in age  
or gender between the diabetics and non-diabetics, but  
there was a higher frequency among diabetics of non-
Chinese ethnicity. As expected, overweight/obesity, 
hypertension and hyperlipidaemia consistent with the 
metabolic syndrome, as well as other prior vascular 
events such as coronary and peripheral artery disease,  
had a non-significant higher frequency prior stroke.  
Stroke mechanisms were however surprisingly not 
significantly different between diabetics and non- 
diabetics—as mentioned by the investigators, a high 
frequency of large artery atherosclerosis or small artery 
occlusion would be expected as reported by other  
authors and maybe more atrial fibrillation. The  
investigators attributed their finding to better glycaemic 
control of their patients. Another explanation may  
be related to the researchers’ decision to exclude those  
who may die in a month after enrolment (the deceased 
contributed to the 12.8% excluded)—these are likely 
to have been severe strokes, usually due to large artery 
atherosclerosis; the median National Institutes of Health 
Stroke Scale of study participants was a very low 2 
(interquartile range [IQR] 1–4).

During the median follow-up of 3.25 years (IQR 1.08–
4.67), the investigators detected overall 6.90 events per 
1,000 person-month—cardiovascular events comprised 
133 cerebrovascular (29 fatal stroke, 85 non-fatal stroke 
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and 19 transient ischaemic attacks) and 42 coronary  
artery events (5 fatal myocardial infarction and 37  
non-fatal myocardial infarction/unstable angina).  
Recurrent vascular events among patients with  
symptomatic cerebrovascular disease were more often in 
the cerebrovascular bed than cardiovascular bed, similar  
to what was seen among the 18,189 ischaemic 
stroke patients in the international REduction of  
Atherothrombosis for Continued Health (REACH)  
registry that had a large number of Asian patients.8 

The primary finding of this paper is that ischaemic  
stroke patients with diabetes mellitus have a higher risk 
of recurrent vascular events than non-diabetics (adjusted 
hazard ratio of diabetes was 1.50 [95% CI 1.08–2.10]).  
While this issue was not expressly discussed by the 
investigators, of relevance is that among the 14,526 
ischaemic stroke patients in the China National Stroke 
Registry, there were higher frequencies of recurrent  
stroke at the 3- and 6-month time points among 
diabetics compared to non-diabetics.9 Similarly, diabetes 
mellitus was associated with increased risks of death,  
cardiovascular and non-cardiovascular hospitalisations, 
heart failure and ischaemic stroke/transient ischaemic  
attack recurrence compared to non-diabetics in a  
US nationwide stroke registry of ischaemic stroke  
patients aged ≥65 years (n=409,060).10

The novel finding in this paper is that even after  
adjusting for other confounders, Malay and Indian  
ethnicities were identified as independent predictors 
of recurrent vascular events compared to Chinese. The  
reason for this is unclear and a fertile ground for further 
research. Another interesting finding is that while BMI 
<23kg/m2 was a predictor of recurrent vascular events, 
contrary to this is the still inexplicable “obesity paradox” 
where obesity was found to be associated with reduced 
recurrent stroke risk.11 The investigators hypothesise  
on a possible role of malnutrition in increasing the  
likelihood of recurrent vascular events among their  
patients; however, they found no effect of central obesity. 
Perhaps other anthropometric indices of obesity may  
be helpful.

This insightful paper supports the clinical concern  
that diabetics are at increased risk of recurrent vascular 

events compared to non-diabetics, with specific data 
for patients with ischaemic stroke. That there are also  
higher recurrent vascular risks among diabetics of  
Malay and Indian ethnicities compared to Chinese, 
pose additional concerns for healthcare in our multi-
ethnic society. The authors are justified in highlighting  
implications to the design of future interventional studies.
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