cluding the 1 with a poor outcome, had relatively mild
early ischemic changes.

Since thrombolysis for ESRD patients has been under-
studied, one often hesitates to use rt-PA for ESRD patients
with hyperacute stroke. Furthermore, one might wonder
if HD within 24 h of rt-PA is safe or not. The strength of
this study is to report that IV rt-PA is a feasible strategy
for ESRD patients for the first time as far as we know.

This study’s limitations included its retrospective, ob-
servational design, the small number of ESRD patients,
and the lack of data on patients who did not receive
thrombolysis for stroke. Another limitation was that the
present results, which were based on low-dose alteplase,
may not be applicable to the regular-dose therapy (0.9
mg/kg).
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Purpose: The aim of this study was to examine whether CHADS; score is associated with clinical outcomes
following recombinant tissue type plasminogen activator (rt-PA) therapy in stroke patients with atrial
fibrillation (AF).

Methods: We studied 218 consecutive stroke patients with AF [126 men, mean age 74.2 (SD 9.6) years] who
received intravenous rt-PA therapy. CHADS, score was calculated as follows: 2 points for prior ischemic stroke
and 1 point for each of the following: age> 75 years, hypertension, diabetes, and congestive heart failure.
Results: Congestive heart failure was documented in 23 patients, hypertension in 138, age > 75 years in 116,
CHADS, score diabetes in 35, and prior stroke in 35. The distribution of each CHADS, score was: score of 0, 16.1% of patients; 1,
Atrial fibrillation 30.3%; 2,29.4%; and 3 to 5, 24.3%. The median initial NIHSS score for each CHADS, category was 12 (IQR 8-17),
rt-PA 16 (10-20),14.5 (10-20.75),and 16 (11-21), respectively (p = 0.168). Symptomatic ICH within the initial 36 h

Keywords:
Acute stroke

Thrombolysis was found in 2.9%, 4.6%, 6.3%, and 0% of patients with each CHADS; category, respectively. Cardiovascular
Cardiovascular events events within 3 months occurred in 0%, 0%, 7.8% and 5.7%, respectively. Percentage of patients with chronic
Qutcomes

independence at 3 months corresponding to modified Rankin Scale <2 was 57.1%, 45.5%, 31.3%, and 28.3%,
respectively. Adjusted CHADS, score was inversely associated with chronic independence (OR 0.72, 95%
C10.55-0.93).
Conclusion: Lower CHADS, score was associated with chronic independence at 3 months after intravenous rt-
PA therapy in stroke patients with AF.

© 2011 Elsevier B.V. All rights reserved.

the risk of ischemic stroke in patients with AF. It is well-validated and

1. Introduction
: derived from pooled individual data from a large number of multi-

Atrial fibrillation (AF) is a major cause of ischemic stroke and
systemic thromboembolism. Several risk stratification schemes have
been developed to quantify the risk of stroke in patients with AF. The
CHADS, score is an easy-to-use classification scheme that estimates

* Corresponding author at: Department of Cerebrovascular Medicine, National
Cerebral and Cardiovascular Center, 5-7-1 Fujishiro-dai, Suita, Osaka 565-8565, Japan.
Tel.: +81 6 6833 5012; fax: 4+ 81 6 6872 7486.

E-mail address: toyoda@hsp.ncve.go.jp (K. Toyoda).

0022-510X/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi: 10.1016/j.,jn5.2011.03.046

center trial participants who had nonvalvular AF and were prescribed
aspirin. {1,2] High-risk patients with CHADS; scores >3 are reported
to benefit from warfarin therapy. [2] Physicians can use the CHADS,
score to make decisions about antithrombotic therapy based on
patient-specific risk of stroke, and the score is also applied to predict
hemorrhagic events in high-risk patients for stroke treated with
anticoagulation. [3-5] Regarding stroke outcomes, one study reported
a positive association between CHADS, score and all-cause mortality
after stroke. [G] However, the association between the score and
functional outcomes after stroke has not yet been elucidated.
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Table 1
Baseline characteristics of patients according to CHADS, score.
Total CHADS, 0 CHADS; 1 CHADS; 2 CHADS; 3-5 r

Patients, n (%) 218 35 (16.1) 66 (30.3) 64 (29.4) 53 (24.3) NA
Men, 1 (%) 126 (57.8) 22 (62.9) 43 (65.2) 36 (56.3) 25 (47.2) 0.226
Age, mean 4-SD 74.2+9.6 67.24+5.1 71.0+85 769+11.1 79.3+6.9 <0.001
Congestive heart failure, n (%) 23 (10.6) 0(0) 2(3.0) 3(47) 18 (34.0) <0.001
Hypertension, n (%) 138 (63.3) 0(0) 39 (59.1) 53 (82.8) 46 (86.8) <0.001
Age =75 years, 1 (%) 116 (532) 0(0) 22 (33.3) 50 (78.1) 44 (83.0) <0.001
Diabetes, n (%) 35 (16.1) 0(0) 3 (4.6) 14 (21.9) 18 (34.0) <0.001
Prior stroke, n (%) 35 (16.1) 0(0) 0(0) 4(6.3) 31 (58.5) <0.001
ASPECTS on initial CT (n=215), median {IQR) 9 (7-10) 9 (8-10) 8 (7-10) 9 (8-10) 9 (8-10) 0319
Internal carotid artery occlusion (n=217), n (%) 41 (18.9) 7 (20.0) 9(13.9) 14 (21.9) 11 (20.8) 0.660
Initial NIHSS, median (IQR) 15 (9.75-20) 12 (8-17) 16 (10-20) 14.5 (10-20.75) 16 (11-21) 0.168

NA: not applicable.

Intravenous (IV) recombinant tissue plasminogen activator (rt-PA)
therapy is a standard treatment for acute stroke. Several clinical
characteristics including higher National Institutes of Health Stroke
Scale (NIHSS) score, advanced age, large infarct volume, high blood
pressure, and internal carotid artery occlusion were reported to be
associated with poor clinical outcome following IV rt-PA therapy for
acute stroke, [7-10] However, there is no risk stratification scheme to
detect early cardiovascular events and clinical outcomes after IV rt-PA
therapy. This study aimed to investigate the ability of CHADS, score to
predict clinical outcomes at 3 months after IV rt-PA therapy using our
multicenter registry. {10,11]

2. Subjects and methods

Patients were derived from the Stroke Acute Management with
Urgent Risk-factor Assessment and Improvement (SAMURAI) rt-PA
Registry. [ 10] The details of this study have been described previously.
[10] In brief, this study involved 600 consecutive stroke patients
treated with IV rt-PA from October 2005 (when the therapy was
approved in Japan) through July 2008 in 10 stroke centers in Japan.
Patient eligibility for alteplase (rt-PA) therapy was determined based
on the Japanese guideline for IV rt-PA therapy, [12] which followed
the inclusion and exclusion criteria used in the National Institute of
Neurological Disorders and Stroke (NINDS) study and the Japan
Alteplase Clinical Trial (J-ACT). [13,14] Patients on warfarin therapy
were included only when the pretreatment prothrombin time
international normalized ratio (PT-INR) was <1.7. Each local Ethics
Committee approved the retrospective collection of clinical data from
the database and submission of the data to our central office. Each
patient received a single alteplase dose of 0.6 mg/kg (the recom-
mended dose in Japanese guidelines and the approved labeling)
intravenously, with 10% given as a bolus within 3 h of stroke onset,
followed by a continuous IV infusion of the remainder over 1 hour.

Safety and efficacy of 0.6 mg/kg alteplase therapy was confirmed by a
post-marketing multicenter study (the Japan Alteplase Clinical Trial 2:
J-ACT 2) [15]and a post-marketing nationwide survey (the Japan post-
Marketing Alteplase Registration Study: J-MARS). [16] We collected
baseline data including sex, age, comorbidities (clinical congestive
heart failure, hypertension, diabetes mellitus, and atrial fibrillation),
oral warfarin intake,and initial neurologic deficits using the National
Institutes of Health Stroke Scale (NIHSS), extension of early ischemic
change on pretreatment CT as assessed by the Alberta Stroke Program
Early CT Score (ASPECTS), and internal carotid artery occlusion on
MRA or carotid ultrasound.

CHADS, score was derived from the individual stroke risk factors:
congestive heart failure (C), hypertension (H), age>75 years (A),
diabetes mellitus (D), and prior stroke (S). Two points were given for
prior stroke, and 1 point was assigned for each of the other factors.
(1.2]

The clinical outcomes were as follows: any and symptomatic in-
tracerebral hemorrhage (ICH) within the initial 36 h; cardiovascular
events within 3 months; and independence and unfavorable outcome
at 3 months. ICH was defined as CT evidence of new hemorrhage, and
symptomatic ICH was defined as that associated with neurological
deterioration corresponding to an increase of >4 points from the
baseline NIHSS score. A cardiovascular event was defined as any
ischemic or hemorrhagic stroke, acute coronary syndrome, aortic dis-
section, peripheral arterial embolism, or deterioration of congestive
heart failure. Independence corresponded to a modified Rankin Scale
(mRS) score of 0-2, and unfavorable outcome to an mRS of 5 or 6.

Statistical analysis was performed using JMP 7.0 statistical software
(SAS Institute Inc.,, Cary, NC, USA). Results are expressed as mean=
standard deviation other than when specified. Baseline characteristics
were compared between patients with each CHADS; score component
using j? tests, unpaired t-tests, and the Mann-Whitney U test, as ap-
propriate. The prevalence of each clinical outcome in patients with each

Table 2
Clinical outcomes of patients according to CHADS; score.
CHADS; category Model 1 Model 2
CHADS, 0 CHADS;1 CHADS,2 CHADS;3-5 Odds ratio” 95% Cl p 0Odds ratio®  95% CI p
Intracerebral hemorrhage (ICH), n (%) 7 (20.0) 18 (27.3) 25 (39.1) 14 (264) 1.06 0.84-1.34 0617 107 0.84-1.35 0.601
Symptomatic ICH, n (%) 1(29) 3 (4.6) 4(63) 0(0) 0.74 037-134 0340 073 036-135 0.370
Cardiovascular event, n (%) 0(0) 0(0) 5(7.8) 3(5.7) 1.59 092-2.75 0.092 160 091-2.86 0.101
Recurrent ischemic stroke, n (%) 0(0) 0(0) 3(4.7) 1(19) 1.40 0.65-2.89 0358 161 0.63-4.06 0290
mRS <2 at 3 months, n (%) 20 (57.1) 30 (45.5) 20 (31.3) 15 (28.3) 0.74 057-0.94 0.015 0.72 0.55-0.93 0.015
mRS 5 at 3 months, n (%) 3(8.6) 17 (25.8) 21 (32.8) 25 (47.2) 153 1.19-199 0.001 158 1.21-2.11  0.001

Model 1: adjusted by sex and initial NIHSS score.

Model 2: adjusted by sex, initial NIHSS score, ASPECTS, and presence of internal carotid artery occlusion.

2 Per 1 point increase of CHADS; score.
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Fig. 1. CHADS; score and modified Rankin Scale at 3 months after stroke onset. The
percentage of patients with mRS <2 gradually decreased as CHADS; score increased. In
contrast, that of patients with mRS> 5 gradually increased as CHADS; score increased.

CHADS; score group was calculated. Multivariate adjustment with sex
and initial NIHSS (model 1) and that with sex, initial NIHSS, ASPECTS,
and presence of internal carotid occlusion (model 2) were performed
for clinical outcomes. All statistical tests were 2 sided, and probability
values <0.05 were considered significant. '

3. Results

Of a total 600 consecutive patients in the SAMURAI rt-PA Registry,
258 [146 men, mean age 75.1 (SD 10.0) years] had atrial fibrillation.
Of these, 14 patients for whom no information on congestive heart
failure, hypertension, diabetes, or prior stroke was available and 26
patients with prior disability corresponding to an mRS> 3 were ineligi-
ble for the study. Thus, 218 patients [126 men, mean age 74.2 (SD 9.6)
years] were studied.

Of these 218 patients, 29 (13.3%) took warfarin orally and PT-INR
was less than 1.7 in all these patients on admission. Congestive heart
failure was documented in 23 patients (10.6%), hypertension in 138
(63.3%), age=75 years in 116 (53.2%), diabetes in 35 (16.1%), and
prior stroke in 35 (16.1%). The median CHADS, score was 2, the lower
quartile was 1, and the higher quartile was 2. The distributions of each
CHADS; score were: 35 patients with a CHADS, score of 0, 66 with 1,
64 with 2, 29 with 3, 19 with 4, 5 with 5, and none with 6. Because of
the small number of patients with CHADS, score> 3, patients were
categorized into 4 groups as follows: CHADS, 0, CHADS; 1, CHADS, 2
and CHADS; 3 to 5. Patients with CHADS, score>3 are regarded as
having high risk for stroke in the original study. [2]

Table 1 shows baseline characteristics in the 4 groups. ASPECTS,
initial NIHSS score, and frequency of internal carotid artery occlusion
did not differ among the 4 groups. Clinical outcomes in each group are
shown in Table 2. There were no significant associations between any
or symptomatic ICH and CHADS, groups. More than 5% of patients

Table 3
Baseline characteristics of patients with and without each component of CHADS, score.

with CHADS; scores of 2 to 5, but none of those with CHADS, scores
of 0 and 1, had cardiovascular events within 3 months after stroke
onset. After adjustment for sex and initial NIHSS score, CHADS,
score tended to be positively related to cardiovascular events within
3 months (p=0.092). Of a total 8 patients with cardiovascular events,
4 had recurrent ischemic stroke. Three of them had a CHADS, score
of 2 and one had a score of 3. Two of them developed stroke before
recommencing anticoagulation (2.8% of 71 patients without recom-
mencement), and two developed stroke after recommencing antic-
oagulation (1.4% of 147 patients with recommencement).

Fig. 1 shows the association between CHADS, score and mRS at
3 months. CHADS, score was negatively related to chronic independence
(mRS<2) and positively related to unfavorable outcome (mRS>5).
Frequency of chronic independence decreased by 26% (95% Cl 6-43%,
p=0.015) and that of unfavorable outcome increased by 53% (95% C1
19-99%, p=0.001) for each 1-point increase in the CHADS; score after
adjustment for sex and initial NIHSS score (model 1). Those associa-
tions were still significant after adding radiological profiles (ASPECTS
and internal carotid artery occlusion) to the multivariate adjustment
(model 2). After adjustment for sex and CHADS, score, initial NIHSS
score was negatively associated with chronic independence (per 1 point
increase, OR 0.86, 95% C10.81-0.90, p<0.0001) and positively associated
with unfavorable outcome (per 1 point increase, OR 1.16, 95% CI 1.07—
1.19, p<0.0001). After adjustment for CHADS, score and initial NIHSS
score, female sex tended to be negatively related to chronic indepen-
dence (OR 0.56, 95% CI 0.30-1.06, p=0.077) and were not associated
with unfavorable outcome (OR 1.28, 95% C1 0.67-2.44, p= 0.456).

Associations among each component of the CHADS, score are
shown in Table 3. Advanced age was related to other CHADS, com-
ponents apart from diabetes. Clinical outcomes of patients with and
without each CHADS; component are shown in Table 4. Congestive
heart failure, hypertension, and prior stroke were not related to any
clinical outcomes. Advanced age was related to unfavorable outcome
(mRS>5) at 3 months (p=0.002), and diabetes was inversely related
to chronic independence (mRS<2) at 3 months (p=10.029).

4. Discussion

This study showed significant associations between CHADS, score
and clinical outcomes following IV rt-PA therapy in acute stroke patients
with AF. The major findings of this study were as follows. First, CHADS,
score tended to be positively related to cardiovascular events within
3 months. The rate of cardiovascular events at 3 months after onset was
more than 5% in patients with a CHADS, score of 2 or more. Second, the
proportion of independent patients at 3 months decreased significantly
as CHADS, score increased. CHADS, score was inversely related to
independence (mRS <2) and positively related to unfavorable outcome
(mRS>5) at 3 months.

Several established risk factors for stroke, including advanced age,
high systolic blood pressure, hyperglycemia on admission, and diabetes

Congestive heart failure Hypertension Age>75 years Diabetes Prior stroke

Y(n=23) N(n=195) Y(n=138) N(n=80) Y(n=116) N(n=102) Y (n=35) N(n=183) Y (n=35) N (n=183)
Age 79.6£97* 7444100 747+£103 732483 81.1+47§ 663475 7214131 746488 7764781 735+98
Male 12 (47.8) 114 (585)  80(58.0) 46 (57.5) 52(448)§ 74 (72.6) 22(629)  104(568) 20(57.1) 106 (57.9)
Congestive heart failure 16 (11.6) 7 (8.8) 19 (164) i 4(3.9) 4(11.4) 19 (104) 3(86) 20 (10.9)
Hypertension 16 (69.6) 122 (62.6) 81(69.8)* 57 (559) 26(743)  112(612) 25(714) 113 (61.8)
Age=75 years 19 (82.6) 97 (49.7) 81(58.7)* 35(43.8) 16 (45.7) 100 (54.6) 24(686)* 92 (50.3)
Diabetes 4(17.4) 31(15.9) 26 (18.8) 9(11.3) 16 (13.8) 19 (18.6) 7{20.0) 28 (15.3)
Prior stroke 3(13.0) 32 (164) 25 (18.1) 10 (125)  24(207)*  11(108) 7 (20.0) 28 (15.3)
Initial NIHSS 20 (14-25)T7 14(9-19) 15(10-20) 15(9-20) 16(11-21)* 14(8-18.25) 10 (7-16) I 16(11-20) 15(11-21) 15 (9-20)

NIHSS: National Institutes of Health Stroke Scale.
* p<0.05, f p<0.01, } p<0.005, § p<0.001.
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0.59 (0.23-1.35)
0.65 (0.03-4.15)
1.24 (0.52-2.30)
1.02 (0.43-2.34)

35/183) OR* (95% CI)

Prior stroke
Y/N (n

8/56

1/7

13/72
12/54

1.35 (0.59-2.96)
1.98 (0.26-10.83)
0.37 (0.14-0.88)F
1.84 (0.74-4.48)

OR* (95% CI)

Y/N (n=35/183)

Diabetes
12/52
11/74
11/55

228 (040-18.19) 2/6
3.13 (1.53-6.65)f

1.30 (0.68-2.50)
0.75 (0.38-1.49)

Y/N (n=116/102) OR* (95% Cl)

Age =75 years

36/28
6/2

36/49
50/16

1.70 (0.90-3.30)
3.59 (0.60-68.68)
0.58 (0.29-1.13)
1.49 (0.74-3.09)

Y/N (n=138/80) OR* (95% CI)

Hypertension

46/18
47/38
47/19

4.18 (0.72-21.25) 711

0.69 (0.23~1.85)
0.30 (0.06-1.10)
2.37 (0.86-6.67)

23/195) OR* (95% CI)

Congestive heart failure

Y/N (n
6/58
3/5
3/82
14/52

Intracerebral hemorrhage (ICH)
Cardiovascular events

within 3 months
mRS <2 at 3 months

mRS>5 at 3 months
mRS: modified Rankin Scale.

Clinical outcomes of patients with and without each component of CHADS, score.

Table 4
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are also known to be predictive of neurological deterioration and poor
vital and functional outcome in acute stroke. [17,18] Thus, a cumulative
assessment of the risk factors could be a better predictor for stroke
outcome than individual factors. Some components of the CHADS, score
that were reported to be definite or potential outcome predictors
following acute ischemic stroke [13,19-28] were not related to any
outcomes after IV rt-PA therapy in the present patients, probably due to
the small sample size. However, CHADS, score itself had a strong
association with both favorable and unfavorable outcomes.

CHADS, score was originally associated with risk for embolic
events, and tended to be related to cardiovascular events involving
stroke recurrence within 3 months in the present patients. Thus, these
cardiovascular complications appeared to have some effect on mRS at
3 months. The initial neurological severity was similar among patients
with different CHADS, scores, and therefore does not seem to explain
the poor outcome in patients with high CHADS, score. Since advanced
age and diabetes are associated with pneumonia and other febrile
diseases during acute stroke, [29,30] such complications in patients
with high CHADS; score may affect outcomes at 3 months.

Frequency of major hemorrhage is high in AF patients on anti-
coagulation with CHADS, score of >1 or >2. [3,5] However, this study
did not show significant increases in ICH associated with higher
CHADS, scores after rt-PA therapy. Thus, early ICH after rt-PA also
does not explain the poor outcome in patients with high CHADS,
scores. Patients with PT-INR > 1.7 were not included according to the
guideline, [12] and this might explain the present lack of associa-
tion between CHADS; score and ICH, which contrasts with findings
from previous reports. In addition, exclusion of patients with an ini-
tial blood pressure of >185/110 mmHg and strict blood pressure
management during the initial days according to the guidelines might
also decrease ICH risk and mask the contribution of CHADS, score to
ICH.

The present study has some limitations which need to be dis-
cussed. First, this was a retrospective observational study with a
relatively small population, which might affect the statistical findings.
Second, the last component of CHADS, score was originally “prior
stroke and transient ischemic attack”; however, our data on prior
transient ischemic attack were incomplete, and accordingly CHADS,
score in some patients might have been underestimated. Third, each
component of CHADS, influenced the selection of eligible patients
for rt-PA therapy; e.g.,, patients with advanced age and those with
severe hypertension were not recognized as appropriate candidates
for treatment. Thus, there were fewer patients with high CHADS,
score than low CHADS, score. Although patients >80 years old and
those with diabetes concomitant with prior stroke are not recom-
mended to receive rt-PA in European countries, [31] they are eligible
in the Japanese guideline. [12]

The present study indicates that risk stratification for AF patients
using the CHADS, scheme is a useful predictor not only for risk of
ischemic stroke but also for chronic independence following IV rt-PA
therapy, regardless of anticoagulation status. Careful observation and
preventive therapy for early clinical deterioration and complications
may be required in such patients during the acute to subacute stage
of stroke. However, the efficacy of acute intensive management of
treatable CHADS, components, including acute blood pressure low-
ering and blood glucose normalization, for improvement of stroke
outcome remains to be determined.
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ASPECTS on pretreatment diffusion weighted imaging for intravenous rt-PA therapy:
SAMURALI rt-PA Registry

Masatoshi Kogal) Tomohisa Nezu®, Kazumi Kimura®, Yoshiaki Shiokawa® , Jyoji Nakagawara®,
Eisuke Furui®, Hiroshi Yamagami”, Yasushi Okada % Yasuhiro Hasegawa”, Kazuomi Kario'?,
Satoshi Okuda Y, Kazuo Minematsu® , Kazunori Toyoda?.
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10)Division of Cardiovascular Medicine, Department bf Medicine, Jichi Medical University School of
Medicine, Shimotsuke, Japan

11)Department of Neurology, National Hospital Organization Nagoya Medical Center, Nagoya, Japan

Abstract

Alberta Stroke Programme Early CT Score (ASPECTS) is a quantitative topographical score to
evaluate early ischemic change in the middle cerebral arterial territory on CT as well as on
diffusion-weighted imaging (DWI). DWI can detect ischemic change in hyperacute stroke rather
than CT. We elucidated the relationship between CT-ASPECTS and DWI-ASPECTS and evaluated
whether DWI-ASPECTS predicts 3-month stroke outcomes in patients treated with intravenous
rt-PA therapy. From SAMURAI rt-PA registry, 360 patients with first-ever ischemic stroke in the
MCA territory who underwent both pretreatment CT and DWI and received rt-PA (0.6 mg/kg
alteplase) therapy in 10 stroke centers in Japan were retrospectively studied. ASPECTS was assessed
on CT and DWI just prior to rt-PA injection. DWI-ASPECTS was positively correlated with
CT-ASPECTS (p=0.511, P<0.001) and was lower than CT-ASPECTS (median 8 [interquartile range,
6 to 9] versus 9 [8 to 10], P<0.001). Using receiver operating characteristic curves, the optimal
cutoff DWI-ASPECTS to predict favorable outcome (an mRS score of 0-2) was >7. On multivariate
regression analysis, DWI-ASPECTS >7 was related to favorable outcome (odds ratio [OR] 2.51;
95% confidence interval [CI] 1.33-4.80; p=0.005), DWI-ASPECTS <4 tended to be related to death
(OR 3.08; 95% CI 0.89-10.04; p=0.067), and DWI-ASPECTS <5 was related to symptomatic
intracerebral hemorrhage (sICH) (OR 7.90; 95% CI 2.29-28.44; p=0.001). DWI-ASPECTS was
independently predictive of functional outcome at 3 months, as well as sICH within 36 hours,
following rt-PA therapy for stroke patients.

Key words: early ischemic change, ASPECTS, DWI, CT, outcomes
236 words (250 words limitation)
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Thrombolysis and Acute Stroke Treatment (TAST) in 2011: Preparing for the Next Decade
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Article

Thrombolysis for Acute Stroke in Hemodialysis:
International Survey of Expert Opinion

Santiago Palacio,* Nicole R. Gonzales,” Navdeep S. Sangha,” Lee A. Birnbaum,* and Robert G. Hart*

Summary

Background and objectives Although data are absent, it has been stated that thrombolysis is probably not
safe in the treatment of acute stroke in patients undergoing hemodialysis. The objective of this study was
for stroke experts to define the range of management concerning thrombolytic treatment of acute stroke in

hemodialysis.

Design, setting, participants, & measurements Sixty-five stroke experts in thrombolytic therapy of acute isch-
emic stroke were queried regarding their personal experience in the use of thrombolysis in hemodialysis

patients. Hypothetical case scenarios were presented.

Results Of the 65 stroke experts who were queried, 40 (62%) responded. One-third of the responders had
previously treated hemodialysis patients with recombinant tissue-type plasminogen activator (rt-PA). Most
favored use of intravenous rt-PA for hemodialysis patients with acute ischemic stroke. When presented
with a case of a patient who had recently undergone dialysis with a mildly prolonged activated partial
thromboplastin time (aPTT), 50% favored immediate intravenous thrombolysis. Seventy-eight percent of the
experts would have considered an intra-arterial approach and would have preferred mechanical clot re-

trieval to thrombolysis.

Conclusions Despite the acknowledged absence of data and prevalent concerns about bleeding risk, most
surveyed experts favored its use. One-third reported treating hemodialysis patients with this therapy. Al-
though these results do not substitute for data, they usefully define the range of current practice of stroke

experts.

Clin ] Am Soc Nephrol 6: 1089-1093, 2011. doi: 10.2215/CJN.10481110

Introduction

An estimated 1.5 million patients with end-stage renal
disease receive chronic hemodialysis worldwide (1).
Hemodialysis serves as a multiplier for other vascular
risk factors, and stroke rates are substantial, averag-
ing approximately 4% per year with an estimated
60,000 acute ischemic strokes occurring annually
among hemodialysis patients (2). Hemodialysis treat-
ment is often complicated by relative hypotension,
and although data are limited, a substantial fraction
(approximately 30%) of strokes appear to occur dur-
ing or immediately after hemodialysis (2,3). Most pa-
tients receive intravenous heparin at the onset of or
during hemodialysis, typically carried out 3 times
weekly, and consequently hemodialysis patients with
acute stroke are more likely to present to the emer-
gency department with elevated prothrombin times/
partial thromboplastin times (4). Even between dial-
ysis treatments, patients are predisposed to bleeding,
suspected to be due to uremic platelet dysfunction (5).
For these reasons, the benefit and particularly the risk
of intravenous thrombolytic therapy given for acute
ischemic stroke may hypothetically be different for

www.cjasn.org Vol 6 May, 2011

patients undergoing chronic hemodialysis compared
with other patients.

Should hemodialysis patients experiencing acute
ischemic stroke be treated with thrombolytic therapy
applying the same criteria as for patients without
renal failure? Clinical trials testing intravenous re-
combinant tissue-type plasminogen activator (rt-PA)
for acute ischemic stroke did not specifically exclude
hemodialysis patients. However, there are no good
published data addressing the safety or efficacy of
thrombolysis for hemodialysis patients with acute
ischemic stroke. A single case report of a hemodialy-
sis patient given intravenous rt-PA reported a good
outcome, albeit with asymptomatic hemorrhagic
transformation (6). Major guidelines are silent on this
issue. Relevant to rt-PA treatment of hemodialysis
patients with acute ischemic stroke, major guidelines
recommend that the activated partial thromboplastin
time (aPTT) must be in the normal range if heparin
has been given in the previous 48 hours (7-10). In the
absence of better information, we solicited the expe-
rience and opinions of 64 experts in thrombolytic
therapy of acute stroke.
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