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Table 2. Comparison of the prevalence of hypertension, AF, and WMH according 1o the distribution of MBs
MBs-positive
MBs-negative Lobar Deep Diffuse
Variable (n = 68; 55%) (n=06; 5%) (n=31;25%) n=19; 15%) P value
Hypertension, n (%) 55 (8D 6 (100) 30 (97) 18 (95) 069
AF, n (%) 20 (29) 1 (17 6 (19) 1(5) 146
WMH, n (%)
Punctate 34 (50) 5(83) 19 (61) 4(21) <.0001
Early confluent 7 (10) L7 13 9 47)
Confluent 1(2) 0 5(16) 421

2 .
Pearson’s x* test was used for comparisons.

in the diffuse group, including the high prevalence of
severe WMH and elevated BP, lend support to this
hypothesis.

The possibility that all diffuse MBs are simply the result
of hypertensive microangiopathies must be considered.
Indeed, chronic hypertension can influence the develop-
ment of hypertensive microangiopathies anywhere in
the brain,"* but CAA is typically found in cortical or
leptomeningeal regions and is not necessarily related to
hypertension.*® Histopathologic analysis of MBs found
on GE-MRI in pICH have shown that the MBs reflect
widespread involvement of the arterioles caused by
hypertension, amyloid deposition, or both pathogenetic
mechanisms; in fact, some overlap in their distribution
has been reported." Thus, both pathogeneses might be
mixed in diffuse MBs.

Our finding of no significant differences in BP levels be-
tween the MBs-negative and lobar groups was consistent

with the Rotterdam scan study,'* which also demon-
strated that APOE €4 carriers more often had strictly lobar
MBs compared with noncarriers. These results might re-
flect the pathogenesis of strictly lobar MBs, which is
more closely related to CAA and less closely related to
hypertension. However, it is important to note that all pa-
tients in our lobar group (n = 6) had a history of hyperten-
sion. Interestingly, both of our patients with symptomatic
single lobar hemorrhage, who were in the lobar group
and met the Boston criteria for possible CAA,* had a his-
tory of hypertension. Thus, even in patients with MBs in
the lobar area, strict BP control cannot be disregarded to
prevent future CAA-related hemorrhages.

All ABPs except night SBP in ischemic stroke patients,
as well as all CBPs on admission in all patients, were sig-
nificantly higher in both the deep or infratentorial group
and the diffuse group compared with the MBs-negative
group. The presence of MBs in the deep or infratentorial

Table 3. Comparison of BP components by topographical distribution of MBs

MBs-positive

Variable MBs-negative (reference) Lobar Deep Diffuse
CBP
n 68 6 30 16
SBP, mm Hg 160.6 (24.6) 161 (34.5) 179.1 (30.4)* 185.8 (30.3)*
DBP, mm Hg 84.2 (13.9) 91.8 (20.2) 95.7 (16.5)* 101.9 (11.9)t
ABP1 :
n 58 4 16 7
24-hour SBP, mm Hg 133.2 (20.0) 136.0 (21.2) 149.1 (14.8)* 153.7 (12.1)*
Day SBP, mm Hg 134.5 (20.2) 139.2 (22.3) 150.6 (14.6)* 156.9 (13.5)*
Night SBP, mm Hg 128.1 21.7) 122.3 (18.2) 141.9 (16.9) 1444 (13.7)
24-hour DBP, mm Hg 75.6 (9.0) 77.5(17.6) 85.3 (11.5)* 88.3 (9.6)*
Day DBP, mm Hg 76.7 (9.2) 78.8 (17.6) 86.3 (11.7)* 89.4 (8.5)*
Night DBP, mm Hg 71.4 (9.4) 71.8 (17.5) 81.3 (10.9)* 83.7 (14.7)*
Nondipper, n (%)3 32 (55) 0 8 (50) 2 (29)

BP values are mean (SD) and compared by analysis of variance using Dunnett’s g test.

*P < .05 versus the MBs-negative group.
TP < .0001 versus the MBs-negative group.

IEvaluated in 85 patients with ischemic stroke (including TIA).

p =117 compared with Pearson’s x> test.
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group and the diffuse group could reflect hypertensive
organ damage in these ischemic stroke patients, because
ABP has been reported to be well correlated with target
organ damage and cardiovascular morbidity and mortal-
ity ABPM also can provide information about
circadian BP patterns (dipper or nondipper types).”*
Nondipper status has been reported to be correlated
with more advanced target organ damage and with
a poorer cardiovascular disease prognosis compared
with dipper status;*® however, no correlations were found
between circadian BP patterns and the presence or their
topographical distribution of MBs, due to either monitor-
ing in the acute phase after the stroke onset or decreased
patient activity during the hospital stay, resulting in low
reproducibility of the day-night differences in ABPM.*
In conclusion, we found significant differences between
the topographical distribution of MBs and BP levels,
stroke subtypes, and severity of WMIH in our cohort of
stroke survivors. These results suggest that our classifica-
tion of the topographical distribution of MBs may reflect
different pathogenetic processes for microangiopathy in
the brain. In particular, the underlying pathogenesis of
“diffuse MBs” may be the more severe microangiopathy
involved in hypertensive arteriopathy and CAA.
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The Challenge-Stroke study was conducted in Japanese patients initiated on candesartan cilexetil
therapy within 3 months of suffering a stroke to investigate the clinical use of candesartan and
its efficacy/safety in this therapeutic setting. A total of 869 patients formed the safety analysis
set. In total, 79.6% of patients with brain hemorrhage (BH) and 60.2% with brain infarction
(BI) began candesartan before post-stroke day 3 and 7, respectively. Baseline average blood
pressure (BP) was 152.0/83.2 mmHg in the BH group and 165.2/89.8 mmHg in the Bl group;
this was reduced to 125.8/75.4 mmHg and 136.3/78.1 mmHg, respectively, at 1 year. The
incidence of adverse drug reactions was 6.7 and 8.0%, respectively. There were 12 recurrent
strokes in the BH group and 11 in the BI group after 1 year. The risk of recurrent stroke was
significantly higher for BH patients with a final systolic BP 2150 mmHg than for those with a
final systolic BP <130 mmHg (hazard ratio: 6.807; p = 0.004). Aggressive antihypertensive
therapy is currently employed in Japanese patients with acute stroke. Candesartan was safe and
effective for BP control in acute stroke patients. Strict BP management may be useful for

secondary prevention of stroke after BH

Globally, cerebrovascular disease is the second
most common cause of death [1]. In 2005, the
number of stroke-related deaths was estimarted
to be 5.7 million worldwide [2]. Approximately
120,000 individuals died from cerebrovascular
disease in Japan in 2009, although the numbers
appear to have decreased in recent years 101].
Hypertension is the most prevalent modi-
fiable risk factor for stroke and a large-scale
meta-analysis has confirmed an association
between elevated blood pressure (BP) and
increased risk of stroke mortality 3]. Although
numerous studies have demonstrated the effi-
cacy of long-term antihypertensive therapy for
both the primary and secondary prevention
of stroke [4-6], optimal management of BP in
patients with acute stroke remains unclear.
Studies conducted to date, including several
recently published randomized controlled tri-
als (RCTs), have failed to shed sufficient light

on this important clinical dilemma because of
inadequate power to draw definitive conclusions
and/or conflicting results [7-13].

An acute increase in BP is observed in many
patients immediately after the occurrence of
stroke [14]. It has been reported that approxi-
mately 75% of patients with brain infarction
(BI) and approximately 80% of patients wich
brain hemorrhage (BH) show an increase in sys-
tolic BP (SBP) to 140 mmHg or more and in dia-
stolic BP (DBP) to 90 mmHg or more during the
initial 2448 h post-stroke period [151. Although
BP usually then declines spontaneously to the
pre-stroke level, observational studies have sug-
gested thar acute elevation of BP after a stroke
has an adverse effect on outcome [16,17). /

At the time the present study was iniciated,
there were no firm recommendations regarding
BP management for patients with acute stroke.
The Japanese Society of Hypertension (JSH)
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Guidelines for the Management of Hypertension 2004 stated
that “aggressive intervention with antihypertensive drugs should
not be performed in acute stroke, in principle” (18]. However,

these guidelines also recommended that “intervention with anci-’

hypertensive drugs be performed in patients with BI if the BP
exceeds 220/120 mmHg or if the mean BP exceeds 130 mmHg,”
although it was noted that sufficient clinical evidence had not
been accumulated w support such recommendations. The
Japanese Guidelines for the Management of Stroke 2004 recom-
mended that antihypertensive treatment be started in patients
with acute BH if a BP higher than 180/105 mmHg or a2 mean
BP (MBP) higher than 130 mmHg persisted for 20 min or lon-
ger (19]. However, this recommendation was also not supported
by sufficient clinical evidence.

Candesartan cilexetil isan ARB thacis approved in Japan for the
treatment of hypertension and chronic heart failure. In a random-
ized placebo-controlled investigation of patients with acute Bl and
increased BP (the Acute Candesartan Cilexetil Therapy in Stroke
Survivors Study [ACCESS] study), a significant reduction in deach
and cardiovascular events was achieved by modest BP reduction
with candesartan in the early treatment of stroke [20], suggesting
a potential benefit for ARB therapy in this clinical situation.

Based on the results of the ACCESS study, the current observa-
tional study was conducted in Japanese patients who commenced
candesartan therapy within 3 months of an acute stroke in order
to collect information about the clinical use of this drug, includ-
ing its safety and efficacy profile in this therapeutic setting.

Methods

Study design

This was a multicenter observational study designed to collect
information from everyday clinical practice abour the treacment of
patients with acute stroke and, specifically, to determine whether
candesartan therapy during the acute phase of stroke is useful for
managing BP and decreasing stroke recurrence during long-term
follow-up.

A rotal of 84 institutions across Japan participated in the study,
which was conducted in accordance with Good Post-Marketing
Study Practice (GPSP), a ministetial ordinance concerning standards
for the implementation of postmarketing surveys in Japan.

Patients
Participating investigators treated patients with acute scroke
according to usual clinical practice based on the patients’ indi-
vidual requirements and their own clinical experience. Patients
eligible for inclusion in the study were those initiated on cande-
sartan cilexetil as an initial oral antihypertensive agent within
3 months after experiencing 2 BH or Bl

The following patients were excluded:

e Those who were given any other oral antihypertensive drug
(intravenous antihypertensive agents were allowed) before
starting candesartan treatmenc after the scroke;

* Those with any contraindications to the administration of
candesartan;

» Those with asymptomatic Bl;
~» Those with subarachnoid hemorrhage;

* Those with transient ischemic artacks.

Study procedures

After an investigator confirmed patient eligibility, he/she posted
the patient enrollment card to the Central Enrollment Center.
The follow-up period was set at 1 year, and follow-up was con-
tinued even after candesartan was discontinued. If follow-up was
terminated before the scheduled 1-year period had been com-
pleted, the reason for early termination was documented in the
case report form.

The vatiables investigated were as follows: baseline character-
istics of the subjects (gender, birth date, type of stroke, date of
stroke, smoking habits, severity and site of stroke, date of admis-
sion to hospital, concurrent diseases, and so on); information
about treatment (time of commencing candesarran, concomitant
drugs); BP throughout the study duration; and adverse events
(recurrent stroke [BH, BI or subarachnoid hemorrhage], cardio-
vascular events [sudden death, myocardial infarction] and other
adverse events).

The patient enrollment phase was from November 2006 to
March 2008 and the study period was from November 2006 to
September 2009.

Evaluation criteria
The study used the following evaluation criteria:

¢ Use of candesartan (timing of initiation: median times for ini-
tiating candesartan treatment for patients with BH and BI were
2 days and 6 days, respectively. For the purposes of statistical
comparison and evaluation, these median values were used as
cut-off values);

* Changes in BP, including the rate of reaching target BP
(<140/90 mmHg);

e Incidence of recurrent stroke and cardiovascular events, and
incidence stratified by the timing of candesartan therapy as
described in point 1;

* Incidence of adverse drug reactions (including abnormal
changes in laboratory values) and incidence stratified by the
timing of candesartan creatment as described in point 1.

Statistical analysis

All patients for whom case report forms were available were
included in the safety analysis set (SAS). Patients from the SAS
who were subsequently confirmed to be eligible for the study were
included in the efficacy analysis set (EAS).

Using data from the SAS, summary statistics stratified by the
type of stroke (BH/BI/miscellaneous) and by the timing of cande-
sartan therapy were calculated for the following variables: baseline
patient characteristics, duration of candesartan treatment, reason
for early termination of follow-up, use of candesartan, and use of
other antihypertensive drugs. For numerical variables (e.g., age,
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BMI and duration of treatment), mean + SD was calculated. For
categorical variables (e.g., gender, type of stroke and reason for
early termination), frequencies and percentages were calculated.

To assess the changes in BP over time, summary statistics were
calculated for the BH and BI groups using data from the EAS.
In addition to acute BP (mean + SD) at each assessment time,
the rate of achieving the target BP (<140/90 mmHg) during the
chronic stage of stroke as recommended by the JSH Guidelines
for the Management of Hypertension 2004 [14] was calculated.
BP data obtained after discontinuation of candesartan therapy
were also included in the analysis.

The number and incidence of patients experiencing recurrent
stroke, cardiovascular events or adverse drug reactions (SAS) were
calculated after stratification by stroke types (BH/BI/miscella-
neous) and by the timing of candesartan therapy. Using Fisher’s
exact test, the incidence of these events was compared between
subgroups stratified by the timing of candesartan therapy.

Kaplan—Meier curves for recurrent stroke were drawn for
patient cohorts stratified by stroke type (BH/BI/miscellaneous)
and compared by the log-rank test. The same analyses were per-
formed for subsets stratified by timing of candesartan therapy in
the BH and BI groups.

For patients without recurrent stroke, irrespective of whether
or not they had completed scheduled treatment, data collection
was completed at the day of the final study visit.

In addition to analysis of the specified evaluation criteria, the fol-
lowing analyses were performed. In SAS patients wich SBP/DBP
data from the final study visit, summary statistics regarding final
BP were calculated for the subsets with and without recurrent
scroke in the BH and BI groups and the results were compared
using the t-test. In addition, the relative risk of recurrent stroke
was eéstimated in comparison with that for patients whose SBP
was <130 mmHg, using the log-rank test and Cox regression
analysis. In patients with recurrent stroke, BP data obtained at
the final visit during the 3 months before recurrence were used
for this analysis.

Results

Patient disposition

Between November 2006 and March 2008, a tocal of 878 stroke
patients treated with candesartan were enrolled in the study. Case
report forms were obtained for 869 patients and this comprised the
SAS (445 patients with BH, 415 patients with BI and nine patients
with other cerebrovascular diseases). However, 49 patients from
the SAS were subsequently found to be ineligible due to initial
oral antihypertensive therapy other than candesartan (n = 39), a
diagnosis of cerebrovascular disease other than BH or BI (n = 9),
and violation of the specified time window for subject enrollment
(n = 1). After excluding these patients, the remaining 820 patients
comprised the EAS (420 patients with BH and 400 with BI).

Baseline characteristics

The baseline characteristics of the patients in the SAS are sum-
marized in Tasie 1 stratified by type of stroke and timing of
candesartan therapy.

Patient age (mean + SD: 66.5 + 11.8 years in the BH group
vs 68.6 + 10.8 years in the BI group), gender distribution (men:
60.9 vs 64.6%), and BMI (22.82 + 3.48 vs 23.64 + 3.56) were
comparable between the BH and BI groups, as well as becween
subsets based on the timing of candesartan treatment with a few
exceptions. The time from onset of scroke to hospital admission
was less than 3 h in 52.8% of patients with BH versus 24.6%
of patients with BI. In the BH group, a significant difference
in age was noted berween the subsets stratified by the timing
of candesartan therapy (65.7 + 11.6 years for patients starting
candesartan on days 0-2 vs 68.5 + 11.9 years for patients starting
candesartan on day 3+), but this difference was not considered
to be clinically relevant.

Regarding the type of BI, lacunar infarction was the most com-
mon (51.8%), followed by atherothrombotic BI (33.3%), cardio-
genic brain embolism (10.8%) and miscellaneous (4.3%). Among
the concurrent diseases, dyslipidemia (21.6% of the BH group vs
37.8% of the BI group), diabetes (15.7 vs 29.6%) and arrhythmias
(2.7 vs 9.6%) were more prevalent in the BI group than the BH
group, while hepatic dysfunction was more prevalent in the BH
group (10.1 vs 7.7%).

The average BP (SBP/DBP) ac the introduction of cande-
sartan therapy was 152.0/83.2 mmHg in the BH group and
165.2/89.8 mmHg in the BI group. There was a significant differ-
ence in BP between subsets of the BI group st:ratlﬁed by the timing
of candesartan therapy (average SBP/DBP: 168.4/91.9 mmHg for
patients starting candesartan on days 0—6 vs 161.3/87.2 mmHg

for patients starting candesartan on day 7+; p < 0.001 for both
SBP and DBP)

Treatment

The time from stroke onset to the start of candesartan treat-
ment (mean * SD) was 3.1 + 6.0 days in the BH group and
10.8 + 14.6 days in the BI group. Approximately 80% of BH
patients began candesartan before day 3 after the stroke, while
approximately 60% of BI patients did so before day 7. On the
other hand, 2.7% of BH patients and 20.2% of BI patients began
candesartan therapy after day 15.

The follow-up period after starting candesartan treatment
(mean = SD) was 207.2 + 190.2 days in the BH group and
268.5 + 188.2 days in the BI group. In 278 patients (62.5%)
from the BH group and 179 patients (43.1%) from the BI group,
follow-up ceased before the scheduled 1-year period. The most
common reason for early termination of follow-up was “loss to
follow-up”, primarily change of hospital (253 patients in the BH
group and 164 patients in the BI group).

The daily dosage of candesartan (mean + SD) tended to be higher
in the BH group at both the start of treatment (7.6 + 2.0 mg in the
BH group and 6.5 + 2.3 mg in the BI group) and at the completion
of treatment (8.0 + 2.3 mg vs 7.2 £ 2.5 mg). Tase 2 summarizes
the use of antihypertensive drugs other than candesartan.

Before the occurrence of stroke, 25.2% of the BH patients
and 31.6% of the BI patients were receiving antihypertensive
therapy, which was usually a calcium-channel blocker (15.1% of
BH patients vs 21.9% of BI patients) or an ARB (6.1 vs 10.8%).
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Table 1. Patient baseline characteristics (safety analysis set).

admission =

Brain infarction Lacunar infarction - S 5.5%)

Concurrent diseases
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After the stroke, 51.2% of BH patients and 3.1% of BI patients
received intravenous antihypertensive therapy prior to the intro-
duction of candesartan, which was most commonly a calcium-
channel blocker (47.6% of BH patients and 2.7% of BI patients).
Candesartan was used in combination with intravenous anti-
hypertensive therapy for 41.3% of BH patients and 1.9% of BI
patients, while other oral antihypertensive drugs were combined
with candesartan therapy in 61.8% of BH patients and 35.4% of
BI patients, With regard to combination therapy, calcium-channel
blockers were most frequently coadministered with candesartan
(both intravenously and orally).

Blood pressure

Ficurs 1 displays the changes of BP in the EAS during the follow-
up period. The average BP (SBP/DBP) at the introduction of
candesartan therapy was 152.2/83.2 mmHg in the BH group and
165.2/89.9 mmHg in the BI group. BP decreased after 3 months
of candesartan treatment, but did not change significantly there-
after. The SBP was slightly higher in the BI group during the
cousse of the study, and the target BP (<140/90 mmHg) was
reached in 72.0% of the BH group versus 57.6% of the BI group
at the final follow-up visit. The average BP (125.8/75.4 mmHg
in the BH group and 136.3/78.1 mmHg in the BI group) was
within the target range in both groups.

Events

“Tasce 3 summarizes the incidence of recurtent stroke, cardiovas-

cular events and adverse drug reactions in the SAS. The inci-
dence of recurrent stroke was 2.7% (12 out of 445 patients) in
the BH group and 2.7% (11 out of 415 patients) in the BI group.
Recurrent stroke was due to BH in seven patients and due to
BI in five patients from the BH group, while it was due to BH
in one patient and due to BI in ten patients from the BI group.
Subarachnoid hemorrhage did not occur in either group.

The incidence of cardiovascular events was 0.2% (n = 1) in the
BH group and 0.5% (n = 2) in the BI group.

The incidence of adverse drug reactions was 6.5% (n = 29) in
the BH group and 7.0% (n = 29) in the BI group. The most com-
mon adverse drug reactions were abnormal changes in laboratory
values (3.8% in the BH group and 3.1% in the BI group).

None of the events showed a significant difference in incidence
in relation to the timing of candesartan therapy.

Recurrent stroke & timing of candesartan therapy
Ficure 2 shows the Kaplan—Meier curves for recurrent stroke in
the SAS.

The estimated incidence of recurrent stroke after 1 year of
candesartan treatment was 5.1% in the BH group and 3.0% in
the BI group. The BI versus BH hazard ratio (HR) for recurrent

__ SBP of brain -
hemorrhage patients

SBP of brain
infarction patients

DBP of brain .
hemorrhage patients

DBP of brain
infarction patients

"'/-HTEH -

Achievement rate =
& in brain hemorrhage * <
: patients
H
| Achievement rate
% in brain infarction
patients

Brain hemorrhage Sample size 400
Brain infarction ~ Sample size 373
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Table 2. Use of antihypertensive drugs other than candesartan (safety analysis set).

20049%)

2(1.5%)

3R

Between stoke:
onset:and
candesartan
introduction

_ Patients on oral L
- antihypertensive drugs’

- Otherclasses

Concomitant. Patients
use with s

candesartan

stroke was estimated to be 0.825 (95% CI: 0.363-1.876), with
no significant difference in the risk of recurrence between the two
groups (log-rank test: p = 0.646) (Ficure 24).

When strarified by the timing of candesartan therapy, the Kaplan~
Meier estimate for the incidence of stroke recurrence in the BH
group after 1 year of candesartan treatment was 5.7% for patients
starting treatment on post-stroke days 02 and 3.2% for patients
starting treatment on post-stroke day 3+. The HR for starting can-
desartan treatment on days 0—2 versus starting treatment on day 3+
was 1.816 (95% CI: 0.397--8.301), with no statistically significant
difference between these subsets (log-rank test: p = 0.435) (Fioure28).

In the BI group, the Kaplan—Meier estimate for the incidence
of recurrent stroke after 1 year of candesartan treatment was
4.0% for patients starting treatment on post-stroke days 0-6

70(522%)
L 66 (493%) ;
105w

. 6@5%)

o 6(45%)
0(0.0%)
31(23.1%)

and 1.8% for patients starting creatment on day 7+. The HR for
starting candesartan treatment on post-stroke days 0—6 versus
day 7+ was 1.503 (95% CI: 0.436--5.174), and there was no sta-
tistically significant. difference between these subsets (log-rank
test: p = 0.516) {Ficure 2C).

Recurrent stroke & blood pressure

Ficuri: 3A displays the BP at the final follow-up visit for BH
patients with and without recurrent stroke (padients from the
SAS with final BP data). For patients with recurrent stroke,
the BP that was measured within che 3-month period prior
to recurrence was used for the analysis. The average final BP
(SBP/DBP: mean + SD) for BH patients with recurrent stroke
(n = 10) was 135.9 + 19.0/75.5 + 13.1 mmHg, which was
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higher than the final BP of 125.7 + 17.8/75.1 + 12.9 mmHg
for patients withour recurrence (SBP: n = 373; DBP: n = 369),
at least for SBP (t-test; p = 0.074). This difference was not
observed when comparing BPs in BI patients with and without
recurrent stroke.

Ficure 3B shows the relationship between SBP at the final visic
and the risk of recurrent stroke in the BH group. The risk of
recurrence was significantly higher for patients with a final
SBP 2150 mmHg compared with patients with a final SBP

analysis set).

Table 3. Incidence of stroke recurrence, cardiovascular events and adverse drug reactions (safety

<130 mmHg (HR: 6.807; 95% CI: 1.52-30.49; p = 0.004).
Analysis was also performed on patients with an SBP of 2130
to <140 mmHg (three recurrences) or 2140 to <150 mmHg
(zero recurrences) and those with an SBP <130 mmHg.
However, the actual number of recurrences was too small to
demonstrate statistical significance at this level and data for
risk of stroke recurrence in patients with an SBP of 130150
mmHg were therefore combined as shown in Fiure 3B. Ficure 3C
shows that there was no apparent increased risk of stroke
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- Brain hemorrhage (n = 445) |
- Brain infarction (n = 415)
- -~ Miscellaneous (n = 9)

s cniinsiny

- By post-stroke day 2 (n =311) .
-~ From post-stroke day 3 (n =134 o

SR o e e
50 100 150 200
 (days) after

| — By post-stroke day 6 (n = 229)
i -~ ~ From post-stroke day 7 (n = 186

*Brain infarc

Miscellaneous

recurrence based upon final DBP (<80, >80
to <90, 290 mmHg). Furthermore, there
wete no significant differences between the
corresponding BI subgroups.

Discussion

The question of if or when to initiate antihy-
pertensive therapy in patients with acute stroke
remains an important clinical dilemma as stud-
ies conducted to date have not provided suf-
ficient evidence to reach a consensus on this
issue. On the plus side, the ACCESS study
demonstrated a significant reduction in mortal-
ity and vascular events with modest BP reduc-
tion by candesartan in the eatly treatment of
stroke [20]. More recently, CHHIPS reported
a halving of 3-month mortality rates (9.7 vs
20.3%; p = 0.05) in patients with hemorrhagic
or ischemic stroke and SBP >160 mmHg who
were treated within 36 h of symptom onset
with labetolol or lisinopril versus placebo [10].
The INTERACT study indicated that early
intensive BP lowering (target BP: 140 mmHg)
administered within 6 b of hemorrhagic stroke
attenuated hematoma growth over the ensuing
72 h 113, On che ocher side of the equartion, no
differences were found between patients who
either continued or discontinued pre-existing
antihypertensive treatment for 2 weeks within
48 h of suffering a stroke in the COSSACS
study (121, and SCAST reported no benefits
with the use of candesartan for 7 days to lower
BP in patients with acute stroke and SBP
>140 mmHg 13).

The Challenge-Stroke study is the first mul-
ticenter prospective observational study con-
ducted in Japanese patients to investigate the
relationship between antihypertensive therapy
for acute stroke and its impact on stroke recur-
rence. A total of 869 patients were included in
the SAS (445 patients with BH, 415 patients
with BI and nine patients with other cere-
brovascular diseases), and the study pro-
vided useful, albeit preliminary, information
about current antihypertensive treatment for
acute stroke patients in Japan and the rate of
recurrent stroke.

Treatment with candesartan was initiated
before day 3 after the initial stroke in 79.6%
of BH patients and before day 7 in 60.2% of BI
patients. The average BP at the time of starting
candesartan treatment was 152.0/83.2 mmHg
in the BH group and 165.2/89.8 mmHg
in the BI group, being lower than the crite-
ria for providing antihypertensive therapy to
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I With recurrence’
i Without recurrence

Sample size
Patients with stroke

21
3

0 138

| Sample size

i Patients with stroke 6
i

acute stroke patients as stated in the 2009 JSH Guidelines for
the Management of Hypertension (SBP >180 mmHg/MBP
>130 mmHg for BH; and SBP »220 mmHg/DBP >120 mmHg
for BI) [21]. The 2009 Japanese Guidelines for the Management
of Stroke also propose similar criteria for commencement of anti-
hypertensive therapy, and recommend its careful introduction in
patients with acute BI [22]. Nevertheless, this study showed that
aggressive antihypertensive cherapy is being employed from an
early stage after stroke in the clinical setting with a large propor-
tion of patients receiving intravenous or oral antihypercensive
agents either before the introduction of candesartan or concomi-
tant with the use of candestartan and prior to post-stroke day 3
in patients with BH and prior to post-stroke day 7 in patients
with BI. Furthermore, a recent survey of Japanese stroke centers
revealed that 99.6% of physicians specializing in the manage-
ment of stroke have a positive attitude towards antihypertensive
therapy for acute BH patiencs [23]. This finding, taken together
with the results of the present study, suggests that physicians
generally favor the use of antihypertensive therapy for Japanese
patients with acute stroke.

The BP profile revealed stable control of BP from 3 months to
1 year of candesartan treacmentin both the BH and BI groups. The
average BP at the final assessment (EAS) was 125.8/75.4 mmHg
in the BH group and 136.3/78.1 mmHg in the BI group, being
lower than the target for the chronic stage of stroke specified
in the JSH Guidelines for the Management of Hypertension
(<140/90 mmHg) 121]. These results support the efficacy of
candesartan therapy for acute stroke patients.

The incidence of recurrent stroke, cardiovascular events and
adverse drug reactions was 2.7, 0.2 and 6.5%, respectively, in the
BH group versus 2.7, 0.5 and 7.0%, respectively, in cthe BI group.
The. incidence of these events was similarly low across subsets
based on the timing of candesartan rreatment. These findings
support the safety of candesartan for controlling BP in patients
with acute stroke.

recurrence (n)

Kaplan—Meier estimates for the incidence of recurrent stroke
after 1 year of candesartan treatment were comparably low in
the BH and BI groups, being 5.1 and 3.0%, respectively, and
were similar across subsets based on the timing of candesartan
therapy in both the BH and BI groups. However, as only a small
number of patients (12 in the BH group and 11 in the BI group)
experienced recurrent stroke during our investigation, the study
had insufficient power to detect differences in the timing of anti-
hypertensive therapy on the risk of recurrence. Moreover, the
high number of patients ‘lost to follow-up’ as discussed in more
detail later, may have introduced type 2 errors in the Kaplan—
Meier analyses for risk of recurrence. Although not statistically
significant, HRs for starting candesartan treatment were higher
with early versus later treatment in both the BH and BI groups,
possibly reflecting the greater degree of clinical instability in the
immediate post-stroke period.

The relationship between BP and acute stroke outcome is known
to be U-shaped, with the best outcome reported to be at SBP levels
ranging from approximately 140 to 180 mmHg [s1. In the cur-
rent study, a significant correlation between final SBP and risk of
recurrent stroke was found in the BH group (<130 vs 2150 mmHg;
HR: 6.807; p = 0.004). This suggests that stricter management
of SBP may be useful for the secondary prevention of stroke after
BH, although this requires confirmation in well-controlled studies.

As this was an observational study it was not intended to vali-
date the efficacy or safety of candesartan therapy. Furthermore,
the cohort only included patients with acute stroke who received
candesartan as initial antihypertensive therapy and so the results
need to be viewed carefully for patients receiving other anti-
hypertensive drugs. Since study participants were limired to those
patients with acute stroke who received candesartan as initial
oral antihypertensive therapy, the results of this study need to be
carefully interpreted in relation to patients receiving other antihy-
pertensive drugs. In this study, eligible patients were not enrolled
serially and enrollment was done at the investigator’s discretion,
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and was required wichin 14 days of starting candesartan therapy.
This introduces the possibility that patients who developed early
recurrence or serious adverse events were selectively excluded from
the study.

Caution is also advised with regard to interpreting the find-
ings based on timing of antihypertensive therapy because con-
sciousness disturbances during the acute phase of stroke (e.g.,
1-2 days after onset) may prevent patients from taking medication
by the oral route. Consequently, differences may have existed
in the baseline severity of stroke between the ciming-based sub-
sets (i.e., less severe in early groups; more severe in later groups),
which limits cheir direct comparability. Moreover, whereas eatly
administration groups consisted of acute stroke patients only,
late administration groups consisted of both acute and chronic
stroke patients, which further limits direct comparisons between
the timing-based subsets.

Patient follow-up was terminated earlier than 1 year in a high
proportion of patients, mainly due to ‘change of hospital’ (encom-
passing 91% of all patients lost to follow-up in both the BH and
BI groups). No explanation can be provided for the high rate
of early termination; however, its impact on the study resules
was assessed by comparing baseline characteristics between
patients who ceased follow-up early because of loss to follow-up
(253 patients in the BH group and 164 pacients in the BI group)
and patients who completed the scheduled follow-up period (167
and 236 patients, respectively). There was a significant differ-
ence berween parients lost to follow-up and those completing
follow-up with respect to age (68.0 + 12.2 years for the ‘early
termination’ subset vs 63.6 + 10.5 years for the ‘complete’ subser)
and DBP at the start of candesartan treatment (814 « 17.4 vs
86.4 + 14.0 mmHg) in the BH group, as well as with respect to
age (70.5 + 11.0 vs 66.8 + 10.3 years) and the prevalence of con-
comitant arrhythmia (14.6 vs 5.9%) in the BI group. Therefore,
the incidence of recurrent stroke may have been underestimared in
this study since patients with a higher risk of recurrence dropped
out early. However, as baseline BP was high in the BH patients
who completed follow-up on schedule, it is difficult to assess the
influence of these dropouts.

Despice ics limitations, the presenc study revealed that aggres-
sive antihypertensive therapy is currently being used in acute
stroke patients in Japan, and the results also confirm the efficacy
and safety of candesartan for maintaining BP control in the acure
stroke setting. However, we also acknowledge thar the results of
this study alone are not sufficient to establish criteria/guidelines
for antihypertensive therapy in patients with acure stroke, and
that further investigations involving more patients followed for
longer periods of time are clearly needed.

Expert commentary

Approximately three-quarters of patients with acute scroke
show an increase in BP above 140/90 mmHg during the initial
2448 h post-stroke period, and this acute elevation in BP is
known to adversely affect patient outcomes. However, no clear
recommendations exist regarding the optimal management of
BP in this clinical situation because the jury is still out regarding

the benefirs of aggressive BP lowering in terms of prognosis rela-
tive to the risks of compromised cerebral perfusion pressures.
The randomized, placebo-controlled ACCESS study demon-
strated that, in patients with acute BI and increased BP, anti-
hypertensive treatment with candesartan significantly reduced
death and cardiovascular events [20], suggesting a potential ben-
efit for ARB therapy in patients with acute stroke. To evaluate
this potential, we conducted the Challenge-Stroke study, which
was designed to collect information about the use of candesartan
in everyday clinical practice in patients with acute stroke. While
we acknowledge the limitations of an observational study, we
believe the study provides several important findings. Initiation
of candesartan treatment before day 3 in 79.6% of BH patients
and before day 7 in 60.2% of BI patients, and at lower BP
values than those proposed in current guidelines, indicates
that Japanese specialists are already taking a more aggressive
approach to BP management in the initial post-stroke period
even in the absence of specific recommendations. The ability
of candesartan to lower BP and subsequently maineain it below
the target level (140/90 mmHg) throughout the course of the
I-year study, in combination with the low incidence of recur-
rent stroke, cardiovascular events and adverse drug reactions
reported during the study, support its efficacy and safety in this
therapeutic secting. Insight gained from the Challenge-Stroke
study will assist in the design and conduct of RCTs intended
o confirm whether a positive relationship exists between the
aggressive management of BP in patients with acute stroke and
the likelihood of recurrent stroke.

Five-year view

The benefits of long-term anthypertensive therapy for the
primary and secondary prevention of stroke are well estab-
lished, but a knowledge gap exists with regard to the optimal
management of BP in patients wich acute stroke. The findings
of the Challenge-Stroke study suggest that antihypertensive
treatment within 2 days of BH and 6 days of BI is not only
feasible, but that specialists in Japan have largely implemented
this more aggressive approach in everyday clinical practice
even in the absence of recommendations. This highlights an
urgent need for RCTs designed specifically to address several
unanswered questions. What is the optimal time frame for
initiation of antihypertensive treatment? At whar BP levels
should antihypertensive treatment be initiated? (It appears
that specialists are already intervening at levels below those
suggested in current guidelines.) What is the optimal target
value (range) for BP reduction? Does this target value (range)
differ for patients with hemorrhagic or ischemic stroke? Which
efficacy variable is more prognostic: SBP, DBP or MBP? Are
certain drug classes/drug combinations more effective cthan
others? Over the next 5 years we anticipate that more clini-
cal evidence will accumulate which will help answer some of
these important questions. This should assist physicians in the
management of patients with acute stroke with che ultimate
goal of improving treatment outcomes; most notably reducing
the risk of recurrences and stroke-related mortality.
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