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Effects of Cardiac Complications on Cardiovascular Events
in Japanese High-Risk Hypertensive Patients
—— Subanalysis of the CASE-J Trial —

Kenji Ueshima, MD*; Shinji Yasuno, MD*; Koji Oba, MS*; Akira Fujimoto, MS*;
Toshio Ogihara, MD**; Takao Saruta, MD'; Kazuwa Nakao, MD*

Background: The Candesartan Antihypertensive Survival Evaluation in Japan (CASE-J) trial compared the
effects of candesartan and amlodipine on cardiovascular events in Japanese high-risk hypertensive patients. The
present study aimed to clarify the effect of cardiac complications on cardiovascular events in patients enrolled in
CASE-J.

Methods and Results: Cardiac complications were defined as left ventricular hypertrophy (LVH) and ischemic
heart disease (IHD). The primary endpoint was a composite of sudden death, cerebrovascular, cardiac, renal and
vascular events. The study group was divided into 2,030 and 2,673 patients with and without cardiac complica-
tions. During 3.2 follow-up years, cardiovascular events occurred for a rate of 13.6 per 1000 patient-years in
patients without cardiac complications, and 23.1 per 1000 patient-years in patients with cardiac complications
(adjusted hazard ratio (HR): 2.22; P<0.001). Furthermore, LVH was associated with the onset of cerebrovascular
events (adjusted HR: 2.38; P<0.001), whereas THD was associated with the onset of cardiovascular death (adjusted
HR: 2.22; P<0.05), especially sudden death and other cardiac events.

Conclusions: Cardiac complications are independent predictors for cardiovascular events in Japanese high-risk
hypertensive patients. In particular, LVH is related to cerebrovascular events and IHD is related to cardiac death

and other cardiac events.

Key Words: Coronary heart disease; Hypertension; Hypettrophy; Japanese

diovascular (CV) events. Recent advantages of

drug treatment are well recognized and lead to
better blood pressure (BP) control and prognosis in hyper-
tensive patients. However, the CV events rate is still high in
hypertensive patients with other cardiac risks and, moreover,
CV risks are known to cluster in hypertensive patients!
The importance of identifying complicated CV risk factors
has been repeatedly emphasized in national and international
guidelines-7 These guidelines suggest that initiation of anti-
hypertensive treatment, as well as the choice of therapeutic
drugs, should be based on a total risk factor evaluation.

Editorial p 22?

The Candesartan Antihypertensive Survival Evaluation in
Japan (CASE-J) trial compared the effects of the angiotensin
II receptor blocker (ARB), candesartan, and the calcium-

H ypertension is one of the major risk factors for car-
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channel blocker (CCB), amlodipine, on the incidence of CV
events, represented as a composite of sudden death, cerebro-
vascular, cardiac, renal and vascular events in Japanese
high-risk hypertensive patients$? The CASE-J trial dis-
closed that candesartan and amlodipine equally suppressed
total CV mortality and morbidity in high-risk hypertensive
patients under strict BP control. Furthermore, primary CV
events occurred in 134 patients in each of 2 treatment-based
regimens and they were much lower than expected.

In this study, we consider the trial as an observational
study irrespective of allocated drugs, and clarify the effect of
cardiac complications, such as left ventricular hypertrophy
(LVH) and ischemic heart disease (IHD), on CV events in
Japanese high-risk hypertensive patients.

Methods

Study Design

The CASE-J trial was a prospective, multicenter, ran-
domized, open-label, active-controlled, 2-arm parallel-group
comparison study evaluating the efficacy of the ARB,
candesartan, and the CCB, amlodipine, for reducing the
incidence of CV events in high-risk hypertensive patients3?
The rationale and complete design of the CASE-] trial have
been previously reported? Briefly, 4,728 patients with high-
risk hypertension were randomly assigned to either a cande-
sartan- or amlodipine-based treatment regimen. High-risk
was defined as the presence of any one of the following
factors: (a) severe hypertension: systolic BP (SBP)/diastolic
BP (DBP) 2180/1 10mmHg; (b) type 2 diabetes mellitus; (c)
history of stroke or transient ischemic attack (TIA) more

(o) tEHNEN A ATEBR R
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Table. Baseline Characteristics of the Study Patients

UESHIMA K et al.

Cardiac complication (=) Cardiac complication (+)

n
Candesartan (%)
Age (years)
Men (%)*
Body mass index (kg/m?)*
SBP (mmHg)*
DBP (mmHg)*
Heart rate (beats/min)*
Severe HT (SBP 2180 and/or DBP 21 10mmHg)*
Type 2 diabetes’-*
Cerebrovascular disease
Cerebral hemorrhage*
Cerebral infarction*®
TIA*
Renal dysfunction
Proteinuria*
sCr 21.3mg/dl*
Vascular disease
ASO*

2,673 2,030
1,347 (50.4) 1,007 (49.6)
63.7+10.5 64.0+10.6
1,296 (48.5) 1,301 (64.1)
24.7+3.8 24,4134
164.5+14.3 160.7+13.7
92.5%11.5 90.6:10.7
73.3£11.0 71.2£113
716 (26.8) 231(11.4)
1,414 (52.9) 604 (29.8)
64 (2.4) 22(L.1)
225 (8.4) 99 (4.9)
62 (2.3) 12 (0.6)
606 (22.7) 299 (14.7)
232(8.7) 135(6.7)
38(1.4) 15¢0.7)

Data are number of patients (%) or mean+SD.

*P<(),05; cardiac complication (=) vs cardiac complication (+).

iType 2 diabetes mellitus was defined by fasting blood glucose 2126 mg/dl, casual blood glucose >200mg/d, hemoglobin Aic
26.5%, 2h blood glucose on 75-g oral glucose tolerance test 2200mg/dl, or current treatment with hypoglycemic agents at baseline.
SBP, systolic blood pressure; DBP, diastolic blood pressure; HT, hypertension; TIA, transient ischemic attack; sCr, serum creatinine;

ASO, atherosclerosis obliterans.

than 6 months prior to the screening; (d) LVH (SV1+RV5
>3.5mV on ECG and/or left ventricular (L.V) wall thick-
ness 212mm on echocardiography), angina pectoris (AP)
or history of myocardial infarction (MI) more than 6 months
prior to the screening; (€) proteinuria or serum creatinine
concentration 21.3 mg/dl; (f) arteriosclerotic peripheral artery
obstruction. The exclusion criteria are also reported else-
where$ After randomization the enrolled patients were given
candesartan administered orally at a dose of 4-12mg/day or
amlodipine administered orally at a dose of 2.5-10mg/day.
The target BPs were determined according to the guideline
of the Japanese Society of Hypertension? Finally, 4,703 ran-
domly assigned patients were included in the analysis.

Outeome Measurements

The primary endpoint was the first fatal/non-fatal CV
event (a composite of sudden death, which is unexpected
death within 24h without external cause; cerebrovascular
events including stroke or TIA; cardiac events including heart
failure (HF), AP or acute MI; renal events, including serum
creatinine concentration >4.0mg/dl, doubling of the serum
creatinine concentration (however, creatinine <2.0mg/dl
was not regarded as an event), or end-stage renal disease;
and vascular events including dissecting aortic aneurysm or
arteriosclerotic occlusion of a peripheral artery)8 The event
evaluation was performed independently by the Event
Evaluation Committee, which was blinded to the assigned
treatment groups and adjudicated according to the protocol
criteria.

Baseline Characteristics

In the present study, we focused on the cardiac complica-
tions of the inclusion criteria in the CASE-J trial as LVH
and THD, including AP or a history of MI. Enrolled patients
were divided into 2,030 patients with cardiac complications
(LVH alone, IHD alone, and both LVH and THD: 1,434,
418, and 178 patients, respectively) and 2,673 patients
without cardiac complications. Table shows their baseline

characteristics. Of the 1,612 patients with LVH, 927 met
the ECG criteria, 463 met the echocardiographic criteria,
and 222 met both the ECG and echocardiographic criteria
for LVH. When we analyzed the data of patients with or
without cardiac complications as an observational study,
irrespective of allocated drugs, there were statistical dif-
ferences between the dichotomized groups in the sex ratio,
body mass index (BMI), SBP, DBP, heart rate and com-
plicated risk factors. Next, the analyses were adjusted by
baseline characteristics as described below.

Statistical Analysis

Data are expressed as mean*SD or proportions. We com-
pared continuous variables using Student’s t-test. Frequency
analysis was performed by y? test. The cumulative CV
events rate was calculated by the Kaplan-Meier method,
and the groups were compared with the log-rank test. The
hazard ratio (HR) and 95% confidence intervals (CIs) were
estimated using Cox regression analysis. We also used the
multiple Cox regression analysis to examine the associa-
tion between the CV events rate and the effects of cardiac
complications adjusted by baseline characteristics (allocated
drugs, age, sex, BMI, and complicated risk factors). All
statistical tests were 2-sided with an alpha level of 0.05, and
were petrformed using SAS version 9.1 (SAS Institute Inc,
Cary, NC, USA).

Results

Changes in BP

BP was strictly controlled to <140/80mmHg in both
groups. However, the mean SBP/DBP was 160.7/90.6 mmHg
at baseline and 134.6/76.8 mmHg after 3 years in patients
with cardiac complications compared with 164.5/92.5 mmHg
at baseline and 135.9/77.2mmHg after 3 years in patients
without cardiac complications. Both SBP and DBP in the
patients with cardiac complications were slightly but sig-
nificantly lower than those without cardiac complications

(o) tEHNEN A ATEBR R



(2)CJ EMBEH=C — 3

Advance Publication by J-STAGE

Cardiac Complications in Hypertensive Patients

mmHg
180
I164.5 SBP
160 \~\
A 135.9
140 160:7 X i
120 134.6
DBP
100 925
st T T T 77.2
80 . .
60 v T r v Y "
Baseline 6 12 18 24 30 36 (months)
Number at risk
Cordisccompication(+) 2030 1941 1874 1823 1762 1727 1672
Cardiac complication (=) 2673 2552 2448 2364 2320 2229 2155

Figure 1. Changes in SBP and DBP during follow-up. Mean SBP and mean DBP measured in the treatment groups and
differences between the means. SBP, systolic blood pressure; DBP, diastolic blood pressure. *P<0.05; cardiac complica-

tion (—) vs cardiac complication (+).

Adjusted HR=2.22

% 191 g5%ci:1.73-2.84
Y P<0.001

2

@ 8

x=d
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- 6 .
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F-S
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=== Cardiac complication (+)

2 -
v T r . T
Baseline 6 12 24 30 36 (months)
Number at risk
Cardiae compiication (+) 2030 1965 1910 1814 1762 1697
Cardiac comnplication (=) 2673 2595 2543 2413 2362 2288

Figure 2. Kaplan-Meier curves for the primary composite endpoint in patients with or without cardiac complications.
The primary endpoint was the time (o the first cardiovascular event. HR, hazard ratio; CI, confidence interval.

at several points during the follow-up period (Figure 1).

Prognostic Value of Cardiac Complications for CV
Events Rate

During 3.210.9 years of follow-up, CV events occurred in
118 (4.4%) patients without cardiac complications at base-
line for a rate of 13.6 per 1,000 patient-years and in 150
(7.4%) patients with cardiac complications at baseline for
a rate of 23.1 per 1,000 patient-years (adjusted HR: 2.22;
95%CI: 1.73-2.84; P<0.001; Figure 2). In addition, we
evaluated the prognostic value of the cardiac complications

for each event category. As shown in Figure 3, cardiac
complications were associated with the onset of CV death
(adjusted HR: 2.14; 95%CL: 1.14-4.02; P=0.018), including
sudden death (adjusted HR: 2.79; 95%CIL: 1.16-6.70; P=
0.022), cerebrovascular events (adjusted HR: 2.27; 95%CTI:
1.54-3.35; P<0.001) and other cardiac events (adjusted HR:
2.63; 95%CIL: 1.71-4.05; P<0.001), including MI, AP or
congestive HF, However, the incidences of renal and vas-
cular events were unaffected by cardiac complications.
Although both complicated LVH and IHD were associ-
ated with the CV events rate, there were different effects on

(o) tEHNEN A ATEBR R
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Cardiac Cartine  Hazardratlo,
Complication (-} Complication (+) Complication (-) P value
{n=2,673) {n=2,030) 222
CVEvents 118 (4.4%) 150 (7.4%) e <0.001
2.14
CV Death 19 (0.7 %) 28 (1.4%) 0.018
SuddenDeath g (0.3%) 17 (0.8%) — 2B oo
Cerebrovascular 48 (1.8 %) 63 (3.1%) ~——202-7—~ <0.001
Event 2.63
Cardiac Event 36 (1.3%) 54 (2.7%) —— <0.001
Renal Event 28 (1.0%) 18 (0.9%) 12, 0.709
1.63
Vascular Event 8 (0.3%) 10 {0.5%) — 0.325 Figure 3. Comparison of each primary end-
T T point category in patients with or without car-
0425 025 05 1 o 24 : diac complications. CV events, cardiovascular
c°m§v°rse 0 Worse ® events; CV death, cardiovascular death.
Hazard ratio Hazard ratio
LVH {(+) / LVH (-} IHD (+) / IHD (-)
1.77
CV Events S 219
1.82 2.22
CV Death —— L o
Sudden Death —¥ LA
2,38 25
Cerebral Event L 428
. 1.44
Cardiac Event i R a2
1.53 0.59 Figure 4. Comparison of each primary end-
Renal Event e ——— point category in patients with or without left
ventricular hypertrophy and in patients with
Vascular Event — 206 ,—...0'64 T— or without ischemic heart disease. LVH, left
. : . . . . ; . , . ventricular hypettrophy; IHD, ischemic heart
0125025 05 1 2 4 8 00625 025 1 4 16 disease; CV events, cardiovascular events; CV
LVH (-) worse  LVH (+) worse HD (-) worse IHD (+)worse death, cardiovascular death.

each event category of CV events between LVH and IHD.
As shown in Figure 4, LVH was strongly associated with
the onset of cerebrovascular events (adjusted HR: 2.38;
95%CI: 1.62-3.48; P<0.001 in LVH, and adjusted HR:
1.25; 95%CIL: 0.74-2.12; P=0.401 in IHD), whereas I[HD
was strongly associated with the onset of CV death (adjusted
HR: 1.82; 95%CT: 0.99-3.28; P=0.053 in LVH, and adjusted
HR: 2.22; 95%CT: 1.02-3.96; P=0.043 in IHD), especially
sudden death (adjusted HR: 1.41; 95%CT: 0.63-3.17; P=
0.408 in LVH, and adjusted HR: 4.59; 95%Cl: 2.02-10.41;
P<0.001 in IHD), and other cardiac events (adjusted HR:
1.44; 95%CI: 0.93-2.21; P=0.100 in LVH, and adjusted
HR: 4.20; 95%CI: 2.69-6.55; P<0.001 in IHD). Neither
LVH nor IHD was related to the onset of renal or vascular
events.

Discussion

The present study extends the clinical implication of
cardiac complications such as LVH and IHD in high-risk
hypertensive patients. Because the baseline clinical charac-
teristics were different in patients with or without cardiac
complications, the HRs for CV events were adjusted by the
baseline characteristics. We demonstrated that cardiac com-

plications are an independent predictor for CV events.
Moreover, LVH and IHD were independent predictors for
CV events. To our knowledge, this is the first report of the
separate effect of LVH and IHD on the incidence of CV
events, including renal events, analyzed in high-risk hyper-
tensive patients. Although BP lowering was substantial in
both groups of patients, the achieved BP was slightly differ-
ent between them. Because the BP level achieved in patients
with cardiac complications was lower than that in the patients
without cardiac complications, this result was not caused
by inadequacy of BP lowering in patients with cardiac com-
plications.

LVH is an adaptive response that reduces LV wall stress
against volume and pressure overload!®!l Although this
was originally thought to be a compensatory and beneficial
response to normal wall stress, large population studies have
provided evidence that LVH confers increased risk for CV
events!2-15 The reasons why LVH is a powerful predictor
for CV events are not yet clear, and there are various mech-
anisms to explain the relationship between LVH and CV
events!®!7 Two important concepts have been proposed for
the clinical implication of LVH. First, LVH has been pre-
dominantly considered a valuable surrogate index for CV
events, reflecting longstanding exposure to high BP. There-
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fore, the complication of LVH indicates advanced arte-
riolosclerosis in various organs including the brain and
kidneys!8-20 The present study results indicated a strong
relationship between LVH and the onset of cerebrovascular
events. Elevated SBP, which sets up LVH, is associated with
a profound increase in the risk of cerebrovascular events.
The ARIC study demonstrated that incident stroke was pre-
dicted by the echocardiographic LV mass index (LVMI)2!
Another study also revealed that LVH was associated
closely with stroke, and that the risk ratio of the LVMI was
1.020 for each 1 g/m? increase?? Second, LVH may contrib-
ute directly to CV events through pathological changes,
including fibrosis and relative ischemia caused by hypertro-
phy!723 LVH is related to adverse LV remodeling as a result.
We believed that the reason why LVH failed to predict the
onset of CV events other than cerebrovascular events is
mainly for statistical reasons based on the small numbers in
this study. The total number of cerebrovascular events was
111, whereas cardiac events occurred in only 90 cases.

This study indicated that a history of prior IHD is closely
connected with CV events. In particular, the adjusted HRs
of sudden death and cardiac events, including MI, AP and
congestive HF, in patients with IHD was almost 3-fold or
more than those in patients with LVH. Because these events
are closely related to coronary lesions, the effect of a history
of THD was strong. Conversely, hypertension increases the
risk of CV events including stroke, HF and death after MI2*
Ravipati et al reported that the risk ratio of prior MI was
3.29 for either new stroke or new MI or death in 306 patients
with hypertension or diabetes mellitus??

Study Limitations

First, because this analysis was post-hoc, the numbers in
each category of CV events, particularly renal and vascular
events, may not be enough to analyze the effect of cardiac
complications on these events. Recently, higher urinary
albumin excretion has been observed in patients with
LVH25-27 suggesting that cardiac and glomerular vascular
damage may occur in parallel. Systemic inflammation and
endothelial damage are possible mechanisms of the rela-
tionship between them?® In the present study, however,
cardiac complications, both LVH and [HD, failed to predict
the onset of renal events. Therefore, we should focus on the
time-course of renal function as well as the onset of renal
events. Accordingly, the effects of cardiac complications on
the kidney remain unknown. Second, in this study, hyperten-
sive patients with any one of the high-risk factors, including
LVH and THD, were enrolled, so when we evaluated the
data of patients with or without cardiac complications, the
analyses had to be adjusted by the baseline characteristics
because of their statistical differences. Third, the definition
of LVH consisted of ECG criteria (SVI+RV5 23.5mV)
and echocardiographic criteria (L'V wall thickness 212 mm).
Because echocardiography is only performed when feasible,
there were small numbers of patients who underwent echo-
cardiography. Accordingly, we had to combine different
criteria of either ECG or echocardiography. Fourth, 3.2 years
of mean follow-up may not be long enough to evaluate the
relationship between underlying risks and the incidence
of CV events. The CASE-J trial was extended for 3 years
from 2006 as an observational study named CASE-J Ex29
and it may resolve this issue in the near future.

In conclusion, cardiac complications are independent
predictors for CV events in Japanese high-risk hypertensive
patients, but the clinical implication differs between LVH

and THD. LVH is related to cerebrovascular events and THD
is related to cardiac death, including sudden death and other
cardiac events.

Acknowledgment

We thank our colleagues at the EBM Research Center of Kyoto Univer-
sity for their excellent work.

Source of Funding

The CASE-J trial was funded by EBM Research Center, Kyoto Univer-
sity of Graduate School of Medicine, with an unrestricted grant from Takeda
Pharmaceutical Co. The Japanese Society of Hypertension supported the
trial.

Disclosures

Ueshima K, Ogihara T, Saruta T, and Nakao K received honorariums
for lectures from Takeda Pharmaceutical Co Lid and Pfizer Japan Inc. The
other authors declare that they have no conflicts of interest.

References

1. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He
1. Global burden of hypertension: Analysis of worldwide data. Lancet
2005; 365: 217-223.

2. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global
and regional burden of disease and risk factors, 2001: Systematic
analysis of population health data. Lancet 2006; 367: 17471757,

3. Nakamura Y, Saitoh S, Takagi S, Ohnishi H, Chiba Y, Kato N, et al.
Impact of abnormal glucose tolerance, hypertension, and other risk
factors on coronary heart disease. Circ J 2007; 71: 20-25.

4. Kohro T, Hayashi D, Okada Y, Yamazaki T, Nagai R; JCAD Investi-
gators. Demographics and changes in medical/interventional treatment
of coronary artery disease patients over a 3.5-year period in Japan:
The Japanese Coronary Artery Disease Study: Trend examination.
Circ J 2008; 72: 1397-1402.

5. Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. The INC 7 Report. JAMA 2003;
289: 2560-2572.

6. Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R,
Germano G, et al. 2007 guidelines for the management of arterial
hypertension: The Task Force for the Management of Arterial Hyper-
tension of the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC). Eur Heart J 2007; 28:
1462-1536.

7. Japanese Society of Hypertension Guidelines Subcommittee for the
Management of Hypertension. Guidelines for the management of
hypertension for general practitioners. Hypertens Res 2001; 24: 613
634.

8. Fukui T, Rahman M, Hayashi K, Takeda K, Higaki J, Sato T, et al.
Candesartan Antihypertensive Survival Evaluation in JAPAN (CASE-
Ty trial of cardiovascular events in high-risk hypertensive patients:
Rationale, design, and methods. Hypertens Res 2003; 26: 979-990.

9. Ogihara T, Nakao K, Fukui T, Fukiyama K, Ueshima K, Oba K, et al,
Candesartan Antihypertensive Survival Evaluation in Japan trial
Group. Effects of candesartan compared with amlodipine in hyperten-
sive patients with high cardiovascular risks: Candesartan Antihyper-
tensive Survival Evaluation in Japan trial. Hypertension 2008; 51:
393-398.

10. Grossman W, Jones D, McLaurin P. Wall stress and patterns of hyper-
trophy in the human left ventricle. J Clin Invest 1975; 56: 56—64.

I1. Ganau A, Devereux RB, Pickering TG, Roman MJ, Schnall PL,
Santucci S, et al. Relation of left ventricular hemodynamic load and
contractile performance to left ventricular mass in hypertension.
Circulation 1990; 81: 25-36.

12. Meijs MF, De Windt LJ, De Jonge N, Cramer MJ, Bots ML, Mali
WP, et al. Left ventricular hypertrophy: A shift in paradigm? Curr
Med Chem 2007; 14: 157-171,

13. Kannel WB, Levy D, Cupples LA. Left ventricular hypertrophy and
risk of cardiac failure: Insights from the Framingham Study. J Cardio-
vasc Pharmacol 1987; 10(Suppl 6): S135-S140.

14, Levy D, Garrison RJ, Savage DD, Kannel WB, Castelli WP, Prognos-
tic implications of echocardiographically determined left ventricular
mass in the Framingham Heart Study. N Engl J Med 1990; 322:
1561 -1566.

15. Brown DW, Giles WH, Croft JB. Left ventricular hypertrophy as a
predictor of coronary heart disease mortality and the effect of hyper-

(o) tEHNEN A ATEBR R



16.

17.

21.

22,

23.

2)cJE

i

J

E7AN
[ijii)

X -6

Advance Publication by J-STAGE

tension. Am Heart J 2000; 140: 848-—-856.

Heckbert SR, Post W, Pearson GD, Arnett DK, Gomes AS, Jerosch-
Herold M, et al. Traditional cardiovascular risk factors in relation to
left ventricular mass, volume, and systolic function by cardiac mag-
netic resonance imaging: The Multiethnic Study of Atherosclerosis.
J Am Coll Cardiol 2006; 48: 2285-2292.

Krauser DG, Devereux RB. Ventricular hypertrophy and hyperten-
sion: Prognostic elements and implications for management. Herz
2006; 31: 305-316.

Messerli FH, Williams B, Ritz E. Essential hypertension. Lancet
2007; 370: 591-603.

. de Simone G. Left ventricular geometry and hypotension in end-stage

renal disease: A mechanical perspective. J Am Soc Nephrol 2003; 14:
2421-2427.

Shigematsu Y, Hamada M, Ohtsuka T, Hashida H, Tkeda S, Kuwahara
T, et al. Left ventricular geometry as an independent predictor for
extracardiac target organ damage in essential hypertension. Am J
Hypertens 1998 11: 1171-1177.

Fox ER, Alnabhan N, Penman AD, Butler KR, Taylor HA Jr, Skelton
TN, et al. Echocardiographic left ventricular mass index predicts
incident stroke in African Americans: Atherosclerosis Risk in Com-
munities (ARIC) Study. Stroke 2007; 38: 2686—~2691.

Ravipati G, Aronow WS, Ahn C, Alappat RM, McClung JA, Weiss
MB. Incidence of new stroke or new myocardial infarction or death
at 39-month follow-up in patients with diabetes mellitus, hypetten-
sion or both with and without microalbuminuria. Cardiology 2008,
109: 62-65.

Gosse P. Left ventricular hypertrophy as a predictor of cardiovascu-

24.

25.

26.

217.

28.

29.

UESHIMA K et al.

lar risk. J Hypertens 2005; 23(Suppl 1): $27-S33.

Thune JJ, Signorovitch J, Kober L, Velazquez EJ, McMurray J1, Califf
RM, et al. Effect of antecedent hypertension and follow-up blood
pressure on outcomes after high-risk myocardial infarction. Hyper-
tension 2008; 51: 48-54.

Kramer H, Jacobs DR Jr, Bild D, Post W, Saad MF, Detrano R, et al.
Urine albumin excretion and subclinical cardiovascular disease: The
Multi-Ethnic Study of Atherosclerosis. Hypertension 2005; 46: 38—
43.

Wachtell K, Palmieri V, Olsen MH, Bella IN, Aalto T, Dahlof B, et al.
Urine albumin/creatinine ratio and echocardiographic left ventricular
structure and function in hypertensive patients with electrocardio-
graphic left ventricular hypertrophy: The LIFE study (Losartan Inter-
vention for Endpoint Reduction). Am Heart J 2002; 143: 319-326.
Lieb W, Mayer B, Stritzke J, Doering A, Hense HW, Loewel H, et al.
Association of low-grade urinary albumin excretion with left ven-
tricular hypertrophy in the general population: The MONICA/KORA
Augsburg Echocardiographic Substudy. Nephrol Dial Transplant
2006; 21: 2780-2787.

Salles GF, Fiszman R, Cardoso CR, Muxfeldt ES. Relation of left
ventricular hypertrophy with systemic inflammation and endothelial
damage in resistant hypertension. Hypertension 2007; 50: 723-728.
Ueshima K, Oba K, Yasuno S, Fujimoto A, Sato Y, Fukiyama K, et al.
Long-term effects of candesartan and amlodipine on cardiovascular
mortality and morbidity in Japanese high-risk hypertensive patients:
Rationale, design, and characteristics of Candesartan Antihyperten-
sive Survival Evaluation in Japan Extension (CASE-J Ex). Contemp
Clin Trials 2009; 30: 97-101L.

(o) tEHNEN A ATEBR R



(3) IRNEREJENS OHGEE - 1 20094 3 J1 18 HZLY
Application form of permission for secondary use of the following article.  Fax: +81-75-213-1675

( Reproduced from ) (trestty T s (wrssnnsoipt T2 (T 0F 0226 2)

- Circulation Journal  Vol, No. page ~
« Title (only first several words) The effrds « € covding aomz\)l?(..ctﬁ oA on  Caldinvasualay
- Author %‘QV\\E‘ Jeshhineg ,etal

7 Tigure ) 4 {Specify figure number)

1 Table {Specify figure number)

1 main document

[ others

(To)
+ Journal Name Medil Teibune
- Title How o ufitize  ToH 2004
« Author KQV\E] Yedinimg ,etal.

* Release Date

% IFor our further information, please give us the details such as intended purpose, language, iumber of copies
printed, to the extent that you can provide.

L Gire will bt repvoduced T The m,n‘qe;“ How -ty whitize T 2004" i Medial Tribune
wiida witl be  dichibuled 1o Padeidant in Sapan. e {fHauce Wil e Arantiated

ke Japonese ond Tae expeded puni—fun TS \Uribeg ceples.

Applicant Koowtr  Sato
Affiliation IR TR
Phone : (13) G52 — 1014 Fax: () 5652 <102 gpail:_Sate @ Wfvont, 0. if

s e ke ke sl sl kil sl IRk it Rkttt sl ksl sl sl ke st stk sl sl sl ik sl ke sk sl ksl sl Ol Sk Rtk

I give you permission subject to clear notification of the source.

+ We would like you to pay ¥ for the royalty.

The invoice will be sent to you at a later date. We will give you permission after confirmation of payment.

General Manager,” Circulation Journal Date

(o) tEHNEN A ATEBR R




(4) MTEIAEE - 1

Medical Tribune

i 5

Medical Tribune 2009 4£ 3 A 26 H &5 [0 D F v

Medical Tribune 3 }J 26 |17 73 _—2, PR il X [ L%
FERAZ L BN - DIAERA XY bADFEE (CASE-] #RER) | %4
[ A H ARG BR 85452 23 3817 [Circulation Journall] <~ @ 38 3% 1iif 12 48
WMLELA 22 FLTHR, BEICIETNLELELAIA2H

e I L 72< BFRETH B OB (G AU ST TREN
PeT2E T BEHVHLEITEST (73, T4 R=VD 2 R—=T 5%
DHL > TITWRE N 2ZC LT THRMETI ),

FEEEA B AR G523 L PR F OFIZIEE Kk TH K
ZEMFTLIELAZLZRCBICPL LITE T,

Yk 21 424 H 23 H
A AFL AN P Ea—

(o) tEHNEN A ATEBR G



(5) MTEIIEC - 1

Medlcal Tr1

200954 523,308 vol.42,N0.17,18

ﬂwﬂﬂﬂ‘a ‘('iéiﬁ T 3 EEEET %’
RE

BEE % BB VA D EER
27

IBDAE IR T (2 M FEREL F
31
EHEBICLZRNITA £
AEEEI EEURZIC 42
FLoFIATTHBICEED
Fith 56

EREOET AT 1+ 7 EDIERE
HFEED S DERICEE 60

“TOPICS FROM EUROPE ]
B S DRI AR b TR HAIAE
SIED 6~7

eI EAREEES

0~11, 14~15

#BEEABEERFS
20~21, 26

B4 HAERARETERS 34
FR20F RS ERIEMT -
BRERESMELRERE 35

2008 & EERMEGR S LRI L
73

ﬁ?ﬁ?@ﬂi—?— BEfREAZE
IR B ERPRENE
2% (TWins) 39

[BaOEE I OHET 1 #BET
EHZMAICEE - ABRAT DA
HIKHEFEIA R TS HIC 46~47

T ORI 7 DI -

FhhEEELZ D% 51
Journal Scan 38
ZEEoRILT 42
iPSHARE D FTHEME & REE 43
Hn—/N— K&

—mREREAORY A 57
# - H=MEEL 5 RIADDE 61

EDIRE 62~63
J—Tytdf 74
YF CEFR 75
BIEREEEAE 75
Eam -
FH73E HAERGB T RITE
79~94K—3

Medical Tribune®
Web¥—EZ MTPI‘O
samszs20s http://mtpro. jp

g RS AT AN FUEa—2

www.medical-tribune.co.jp

ulc

SE1H13,000F (BiiA &)

REIFTREERE2-1 ZHATSEL §03-3239-7210 (%)

KEHARAOY = UHZREN@E L

HECBREHICLIERT

(i#3) Brigham and Women’s#&Bz (BWH) &/ v—/S— FAE (&S
(IR X F/)D Thomas D. Sequistiit 513, BHAOBEICLZE
ATAKBIARZ Y= 0B REIMEL, HYTIT517Y
TTFEADBFEECLIZIIT AT, BEICKBRTEIESE
DEREHIEINT 3 & 5 7 & Archives of Internal Medicine(2009;

169: 364-371)IZRE L 1.
MR ITE TR

KRETHE, KEBESAEASATEE
KO 2 6 Can B, T MAAE,
SHRAG G A, KIEAHLER A
FEAR AN STl
Lk, AT AR 2w T
KIGH A DSEF LT 34, E
WA LRI T AR TR
L, SELCFEEUT S5

KEDH A K54 T, T
[F1) 2 27 4  A50M L ok A
FRBAART ) — = FhatlT
BAEZELTDAT TR

THRAS A sH T T iz AlE60% 12 &
EFS5TWD,
Sequistfifi-l-5 1%, 20064F4 H~
0746 HiZ, 724 <1) o 7ELO
Ao ”J% 2 H1,86061 (50~80#%) %

WRICKERAAZ)—= 7D
“““ T J"l’f\ﬂ’:a LI (45 ) Foe il 2
I_H‘Lf;c

JEOR(L H930 01, #E
YT Ly b, RS 2 b,
SPATM TR A F 7213 R B A
Mg & WA T-A99 B iz 2w T
DG A A TR S I ()
EEIICT YV AICEH T &R

DA TRIVIES

CRANAFMZU—TZ2F) 4
WiE#E > % —(AMC, TALRAT
& 20) Coronel 57 ) i A= P4 ERT
Angela G.EM. de Boer{#i-f: & 75,
TS I A E > ThREL
WA, PAETFEPRERSE
HHDIXEBIZELVWETAMA
(2009; 301: 753-7T62)12FEF L 7-0

REVUZTISREAD1I7E

de Boerlditi, 2ALAfEHD
R ATORR AT TH B I L A
5 fE LV kIR A
LB OWT[ATALETFED
% HHREHEZEATHLY @
ISt Db 7L ¥
HENTELVEOH AN
DVIAIRAET AL T oW
DA BED FERATE B — 7 EAF
WA S | EIH LT A,

BHLTLENELA,

BEEU

S, Ta=#tiE, tHZEABSERREES
I%HIEA@%HUE?_I%#EML\?& Bli%& A 31T [Circulation
Journal [~ DBHEAIICAMK (3 A26H5, 73—, PRaHrhDE]
[EERAIZELEZB - DIMERA N bADORE(CASE-JRAEE) J)IZ

[F L &0k, 275366 MDA
AEARERE L 1557,603 A @ i E
WA R e & L 7236 gt A
WENT L7z TOFER, S
AR T D) A 7 (SRR R Y
HE GBS Z e AR/ FUU] Lasy
75 AR z
R B, MO RS DA
OffEN R Lz 2 h, s
AEFEHE TIEIS6%A3L7%, M
LA A TlI48.8%K33.4%, XK
MAERE RS A8 A TI349.1% %7 38.3%
TH-orze L L, WIS ATA
RS A, B OB L
Tix, R¥ED A7 oS ERIIEHTC
[ ) B T i
AL TR O, )
Wy —ira, AR i aP AR R
e O HIE LA cot
AR LS [FERL TV S,

2o TIA=N T TEDNH(5GS
ML, BETABEOKER
== RO A M E T
LIRS ENEE T
'Ci%iﬂl"iéﬁ(‘égff VoA ¥ —
TENZT 2 L2 H O S,

AGN)—= ;x'{‘ﬁf‘:‘ kj‘lwﬂm
[ ) ootk A A PG 2
5157 H a7

FOFE, EHORAZ)—=

SRR, ISR
& AT ISR D o 72 (44.0% %)
38.1%, P<C0.001). #MHEL&ka
VZ &A%, S0 L TIE3.7%, 60
AU TIE7.3%, 70~80RETIZ10.1
9% SEARFEDI L L 7o

W< A » ¥ —HoEmMmA
WL BELE, BRTZTS S
Ao FeREO B ATH Y L 7oA &
sk Ay ) — = SR
iz )\'?L"”if;‘f.l = 241 9%“’40.2%
P=047) 3L ks
ol e ’)b\“ﬂ;nuf 1 74/ ¥ —
DERAEY L /-T2 —
= RO LA E A S A
72(595%%1527%. P=007).

Je N oo b R UL, WS (5.7 %
#5.2%., P=0.10), HT )~ >
Y —TEDE A L 72 4 (6.0
%734.9%, P =0.09)CEIFNEY
InfeE A% R s A7z,

[ 1 & 0 [~ o R %
WA A A2 ) — = T 2R
A LML 1, EmAT) = A
= RIEHAT DI LT
GEA R T A A S MM X
Foo COLS AR T 7 e —
FH AL ORI
Ao Lt JE s T,

- Shs
e

ICIRB T 2E DD

HEEABABIRSZFZS S LURGREDEIR, RBKRFEREER -
Llst@iatEES s LUAEFEEDEES, T L THREOZRICER
BIRBEELPITWELE LA EERIBRUBLLETES,

SHIE, 5 LAEEEEMLET 54010, EMFERETOAHOE
ISl & & ORIEL TW<PREFETT,

M sitroT70 0 BEERIEMXSHE SASHAT ALMEL—>

th NOVARTIS

:ﬂ#ﬁﬂ‘]ﬂ'ﬁﬂsi‘?ﬂlﬁ— 160

B )

7 4 Z’ y ﬁ 50?3
§ o

O ARE- 2R, Airs- FAE. (A L OARIC
DT MEFIEECE S

i e
INWTA T7=7 st
W SMEERR417-930 T106.8618 n
20009711 BHFRE.

() RN A ATEER

=



