Stroke in decline?
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Incidence of stroke throughout the years
A recent systematic review of 56 studies from all over the world show that the stroke incidence and
early case fatality reported in these studies change over time. They indicate a fall in high-income
countries by 42%, but an increase in low-middle income countries by as much as 100%.[2] This
contrasting trend leads to the situation that the estimated overall incidence of stroke is currently higher
in the in low-middle income countries compared to high-income countries. However, these aggregated
data from studies with different methodologies do not show time trends within the same populations
and we have to dive into the literature.
There are several studies that show incidence of stroke over the years, and they all confirm that the
incidence of stroke is declining in western countries during the past decades.[3]–[10] For example, data
from the UK OXVASC study show that the incidence of stroke is declining, from 2.27 / 1000 person-years
in 181 to 1.62 / 1000 person-years in 2004.[11] This decline continues after that time period, as was
shown in a study on data from the General Practice Research Database which showed an overall stroke
incidence rate of 1.04 / 1000 person-years in 2008.[12] Most remarkable result from these data is the
stark drop in stroke incidence in the elderly age group, which is supported by the notion that stroke
incidence might be on the rise for the young.[13] Data from the Erlangen stroke project corroborate
these trends.[4] The crude absolute risk, as well as age and sex adjusted incidence rate ratios show a
small but certain decline over the years. This decline is however different between men and women.
Stroke incidence was 28% lower for men in 2009-2010 compared to 1995-1996 whereas the incidence in
women was, if anything, only slightly decreased by 10%.

A more detailed look at declining incidences
This difference shows that we need to consider not only the overall incidence, but also the incidence of
particular patient groups and different types of stroke.
For example, the Erlangen also tells us that the decline amongst men is similar for all types of stroke, i.e.
ischemic stroke, primary intracerebral hemorrhage and sub arachnoid hemorrhage. However, the
decline differs among the subtypes of ischemic stroke. For example, the incidence of large artery has
dropped by 73% in men. On the other hand, women showed a 2 fold increase in the incidence of small
artery occlusion in women over time (Incidence rate ratio or IRR 2.33 95%CI 1.39-3.90).[4] The OXVASC
study tells a similar story, albeit with different details: although there is no clear sex specific decline, the
decline is less outspoken in women (IRR 0.76 95%CI 0.61–0.94) compared to men (0.66 95%CI 0·53–
0·82). Different in these data is that there decline is different for the different types of stroke: IS

incidence dropped 27% (IRR 0.73, 95%CI 0.62-0.86) while ICH dropped more than half (IRR 0.47 95%CI
0.27-0.83) over the period of investigation.[11]

Incidence vs prevalence
Assessing the stroke incidences is not sufficient to paint the complete picture about the stroke patient of
the future, as we also have to consider matters like case fatality rate and stroke severity.
There is evidence that short term mortality of stroke, but also stroke recurrence, is in decline over time,
especially for men.[3], [8], [9], [12], [14]–[16] This is reflected in stroke severity: severe strokes are in
decline, leading to higher proportion of minor stroke.[11] However, these observations might not be
true for all types of strokes, for example, intra cerebral hemorrhage incidence might have decreased,
but here the case fatality and long-term mortality seem to be stable, suggesting that treatment and
secondary prevention is not equally successful in all types of stroke.[5], [16]
With lower incidence and fatality, as well as an expected improved long term outcome through a decline
of severe stroke does not necessarily mean less stroke patients. For Germany, the lifetime prevalence of
stroke did not change in the last 12 years.[17] Other data show that the combination of low mortality
and declining incidence can even lead to an increase in stroke prevalence over time up to 12.5% (from
6.4/1000 persons in 1999 to 7.2/1000 persons in 2008). [12]

The stroke patient of the future
What lesson can we learn from all the evidence about time trends in stroke incidence and prevalence?
To what extend can we extrapolate these data in order to obtain an idea about the type of patients that
develop in the future?
The conclusions is that it is difficult to draw a detailed conclusion from these studies, as there is a
plethora of differences in methodology and patient populations. How can we for example draw solid
conclusions from the comparison of the OXVASC and Erlangen Stroke project when ischaemic stroke
subtype distribution is so different, with 19% of the strokes in the OXVASC study is of cardio embolic
nature, whereas the Erlangen stroke project shows this number to be 27%.[4], [18]
However, the general picture is clear. Stroke incidence has been in decline during the last decades in
high income countries, probably due to better primary prevention.[19] But this does not result in fewer
stroke patients: a decline in stroke severity and mortality leads to more stroke survivors, which make it
likely that stroke prevalence is likely to rise in coming decades.[8], [20] Given that the decline is different
for the different subgroups, it also becomes clear that the type of stroke patient will change. Patients of
the future might be younger at first manifestation, but with a wide age distribution for those who
survive.[21] (see figure) This comes with an increase in patients who have multiple comorbidities, thus
complicating treatment and care.[3], [21] The patient population of the future necessitates an open
mind to different treatment options, and different care demands to handle the different clinical
dilemmas in the future. It is up to us, stroke physicians, nurses and researchers, to rise up to this
challenge.

Figure 1 A changing stroke population: how lower incidence and different mortality rates can result in a differnt patient
population in the future
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