
I
e
m
l
c
i
c
v
t
i

i
l
t
m
r
c
w
s
s
V
m
s
c
w
k
v
r
t
s
i
s
i
s
M
o
n

n
d
i

A

Stroke in ESRD: The Other Cardiovascular Disease
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n 1998, the National Kidney Foundation con-
vened a Task Force on Cardiovascular Dis-

ase in Chronic Renal Disease. The task force
embers reviewed the considerable evidence

inking chronic kidney disease (CKD), espe-
ially in dialysis patients, with cardiac diseases,
ncluding heart failure, coronary disease, and
ardiovascular mortality. However, in their re-
iew of cerebrovascular disease, the investiga-
ors were unable to draw any conclusions, not-
ng:

. . . cerebrovascular disease . . . [is] . . . of impor-
tance in patients with [CKD], and some recommen-
dations of the Task Force may apply to them,
however, [cerebrovascular disease] was not consid-
ered because the literature is scant.1

In the more than 10 years since this report was
ssued, the link between CKD and cerebrovascu-
ar disease has become strikingly apparent, and
he large evidence gap cited by the task force
embers has been slowly but gradually nar-

owed. This is especially true in the study of
erebrovascular disease in dialysis patients, for
hich studies in Japan2 and the United States3

uggested a 5- to 10-fold greater risk of acute
troke compared with the general population.
ascular imaging studies have documented a
arkedly greater burden of carotid artery athero-

clerosis4,5 in dialysis patients compared with
ontrols with normal kidney function, consistent
ith the well-established association between
idney failure and generalized atherosclerotic
ascular disease. Furthermore, concern has been
aised about the acute effects of hemodialysis
reatment on stroke risk, with 20% to 35% of all
trokes in hemodialysis patients occurring dur-
ng dialysis or within 30 minutes after a dialysis
ession in a Japanese cohort6 and acute decreases
n cerebral blood flow occurring after hemodialy-
is, even in patients without frank hypotension.7

ore recently, a nearly 5-fold greater frequency
f subclinical or silent stroke has been recog-
ized in imaging studies of dialysis patients.8

In this issue of the American Journal of Kid-
ey Diseases, Sozio et al9 examine in greater
etail the patterns and outcomes of acute stroke

n an incident hemodialysis and peritoneal dialy-

merican Journal of Kidney Diseases, Vol 54, No 3 (September),
is population by using data from the prospective
ulticenter Choices for Healthy Outcomes in
aring for ESRD (CHOICE) cohort study. In
ore than 1,000 patients (including 17% with

revalent cerebrovascular disease) followed up
or a median of 2.7 years, the total cerebrovascu-
ar event rate (encompassing fatal and nonfatal
troke and carotid endarterectomy) was nearly 5
vents/100 person-years. This is an extraordinar-
ly high event rate that is nearly 10 times the rate
n individuals in the general population of simi-
ar age.10 In the first 2 years after initiating
ialysis therapy, stroke rates were especially strik-
ng at approximately 20 events/100 person-
ears. Equally striking, outcomes after stroke
ere very poor, with a 35% case fatality rate and
nly 56% of cases discharged to home or for
cute rehabilitation. In contrast to the Japanese
ohort study described, the onset of stroke symp-
oms was not significantly more common in the
eridialysis period compared with the interdia-
ytic period.

A major strength of this study is the charac-
erization of stroke subtype through review of
troke case records by using established con-
ensus criteria; unfortunately, such records were
vailable for less than two-thirds of cases.
evertheless, the distribution of ischemic

troke subtypes (cardioembolic, 28%; large
rtery, 11%; small vessel, 20%) is approxi-
ately consistent with the relative frequency

f these subtypes in the general population in
he United States and Europe.11,12 This sug-
ests similarities in the pathophysiological pro-
esses leading to acute stroke in dialysis pa-
ients and the general population, although the
elative influence of specific risk factors on
ascular disease of the brain in dialysis pa-
ients versus the general population is unclear.

Overall, this study provides important new
nformation regarding stroke incidence, sub-
ypes, and outcomes in a maintenance dialysis

Address correspondence to Stephen L. Seliger, MD, MS,
epartment of Medicine, Division of Nephrology, University
f Maryland School of Medicine, 22 S. Greene St, Baltimore,
D N3W143. E-mail: sseliger@medicine.umaryland.edu
© 2009 by the National Kidney Foundation, Inc.
0272-6386/09/5403-0003$36.00/0

doi:10.1053/j.ajkd.2009.04.009

2009: pp 403-405 403

mailto:sseliger@medicine.umaryland.edu


p
d
t
l
i
c
t
k
a
d
p
r

w
p
p
t
s
s
D
t
t
r
d
i
s
v
b
l
c
u
l
o
e
i
t
n
s
s
t
d
t

c
e
d
h
v
a
d
t

t
p
t
d
h
t
n
e
a
i
t
a
s
t
l
g
t

d
K

E
l
A

S
w

r
s

C
a
N

m
A

h
c

b
2

c

Stephen L. Seliger404
opulation. In the context of the prior studies
escribed, there is now overwhelming evidence
hat cerebrovascular disease, and stroke in particu-
ar, is a major source of morbidity and mortality
n maintenance dialysis patients. This problem
learly warrants the type of expansive investiga-
ion that has occurred for cardiac disease in
idney disease populations. Although the rate of
cute stroke in dialysis patients is relatively well
efined, future investigations should focus on
otential factors that account for the increased
isk and potential interventions to reduce risk.

Unfortunately, with regard to pharmacotherapy,
e cannot assume that standard therapies for
rimary and secondary prevention of stroke,
roved effective in studies in the general popula-
ion, are equally effective in dialysis patients. A
triking example of this differential effect of
troke prevention was shown in Die Deutsche
iabetes Dialyse Studie (4D study) of atorvasta-

in in patients with diabetes on hemodialysis
herapy. There was no benefit of atorvastatin on
isk of all strokes (HR � 1.04) and even a
oubling of risk of fatal strokes (including fatal
schemic strokes; HR � 2.04),13 whereas the
ame drug in patients with diabetes without ad-
anced kidney disease reduced the rate of stroke
y nearly 50%.14 Likewise, the effect of revascu-
arization, carotid endarterectomy, and stenting pro-
edures in stroke prevention in dialysis patients is
nknown. In the general population, such revascu-
arization is effective at reducing stroke risk, but
nly in selected patients with an acceptable periop-
rative risk. In patients with CKD, this risk is
ncreased considerably, such that the risk-benefit
rade-off is unclear. Clearly, additional study is
eeded of the effects of established and novel
troke preventions in dialysis patients. Ideally, such
tudies would take the form of randomized con-
rolled trials, but there also is a role for well-
esigned observational studies with appropriate con-
rol for confounding by indication.

Given the current state of the evidence, what
an nephrologists and allied health care provid-
rs do to improve cerebrovascular outcomes in
ialysis patients? First and foremost, we need a
igh index of suspicion when our patients de-
elop acute or even sub-acute neurological signs
nd symptoms. In the CHOICE study, the me-
ian time from symptom onset to clinical presen-

ation was more than 8 hours, considerably longer p
han the 4 to 6 hours reported in most general
opulation studies. This suggests lack of recogni-
ion of acute stroke symptoms by maintenance
ialysis patients and even by dialysis staff and
ealth care providers. Although lack of recogni-
ion and knowledge about stroke symptoms is
ot limited to dialysis patients,15,16 given the
xceedingly high stroke rates and poor associ-
ted outcomes in this population, educational
nitiatives to improve stroke symptom recogni-
ion and knowledge clearly are warranted. Over-
ll, there are significant opportunities to improve
troke outcomes in dialysis patients and advance
he clinical investigation of renal-cerebrovascu-
ar interactions; collaborations between nephrolo-
ists and neurologists are essential to address
hese challenges.
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