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Blood pressure and disability-free survival among
community~-dwelling diabetic and non-diabetic elderly
patients receiving antihypertensive treatment

Toshihiro Higashikawa,! Yuko Hamazaki,> Osamu Iritani,! Takuro Morita,! Taroh Himeno,
Tazuo Okuno,' Hiroshi Yano,' Keisuke Watanabe,! Masashi Okuro,! Tsugiyasu Kanda® and
Shigeto Morimoto!

Departments of ! Geriatric Medicine and *Community Medicine, and 2School of Nursing, Kanazawa Medical University, Ishikawa, Japan

Objective: Although many large-scale trials showed efficacies of antihypertensive treatment in patients with diabetes
mellitus and hypertension for reduction of cardiovascular (CV) morbidity/mortality, blood pressure (BP) targets in
older hypertensive patients with diabetes still represent the object of debate. We investigated adequate BP targets with
respect to the risk of incident disability or mortality in community-dwelling elderly hypertensive patients with and
without diabetes.

Methods: We analyzed 139 diabetic and 431 non-diabetic patients receiving antihypertensive treatment aged 65
years or older. The end-point was the composite outcome of first certification for support/care need or mortality.
Relationships among each of four classes of systolic BP (SBP) or diastolic BP (DBP) and the risk of events were
estimated using Cox hazards analysis.

Results: Over 4 years, diabetic patients showed significantly higher rates of all events including first certification for.
support/care need or mortality compared with the non-diabetic subjects (29 [20.8%] and 48 [11.1%] cases, unad-
justed hazard ratio [HR] 1.99, 95% confidence interval (CI) 1.26-3.16, P = 0.003). After adjustment for confounding
variables, the risk of events was significantly higher in non-diabetic subjects with SBP <120 mmHg (HR 3.90, 95% CI
1.32-11.5, P=0.014) and SBP 2160 mmHg (HR 3.42, 95% CI 1.22-9.57, P =0.019), but only those with SBP
2160 mmHg (HR 22.8, 95% CI 4.83-118, P < 0.001) in diabetic patients, compared with non-diabetic control subjects
with baseline'SBP of 140-159 mmHg.

Conclusion: These observations showed the critical importance of intensive control of SBP to <160 mmHg for
disability-free survival in elderly hypertensive patients with diabetes mellitus. Geriatr Gerontol Int 2015; ee: se—es,

Keywords: diabetes mellitus, frail elderly, hypertension, long-term care, treatment.

Introduction ' Control of blood pressure (BP) in diabetic patients can

prevent CV events. The Systolic Hypertension in
Both diabetes mellitus and hypertension are well- Europe Trial showed that antihypertensive treatment
known risk factors for cardiovascular (CV) morbidity/ was particularly beneficial in older patients with diabetes
mortality.! Diabetes and hypertension often coexist in and hypertension.* Systolic Hypertension in the Elderly
the elderly, and coexistence of diabetes progressively Program Trial also showed that treatment of isolated
increases the risk of CV morbidity/mortality with age, to systolic hypertension prevented CV morbidity/mortality
approximately double in elderly hypertensive patients.?? in both diabetic and non-diabetic elderly subjects, and

that absolute risk reduction for CV event was twice as
great in diabetics.® Furthermore, the United Kingdom
Prospective Diabetes Study (UKPDS) 38 study reported
Accepted for publication 3 February 2015. significant risk reductions for many CV events in
patients with diabetes and hypertension, when tight BP
control with the mean BP of 144/82 mmHg was

Correspondence: Professor Shigeto Morimoto MD, PhD,
Department of Geriatric Medicine, Kanazawa Medical

University, 1-1 Daigaku, Uchinada, Ishikawa 920-0293, Japan. achieved compared with less tight control group with
Email: shigeto@kanazawa-med.ac.jp the mean BP of 154/87 mmHg.* More intensive BP
© 2015 Japan Geriatrics Society doi: 10.1111/ggi.12481 | 1

- 205 -



T Higashikawa et al.

control (£130/80 mmHg) might be recommended for
risk reduction of stroke in patients with diabetes and
hypertension based on a meta-analysis of 31 interven-
tion trials involving 73 913 participants with diabetes.”
However, recommendations for such tight BP control
have not been supported by recent large randomized
control trials, especially in the elderly.®7°

Besides the association with CV events, both diabetes
mellitus and hypertension are known to be linked to
frailty in the elderly.’"""® However, few studies have com-
pared the association of BP with disability-free survival
in community-dwelling elderly diabetic and non-
diabetic patients receiving antihypertensive treatment.
Therefore, the present study examined the relationship
between baseline BP and the risk of incident disability
or mortality in elderly patients with diabetes and
hypertension.

Methods

Study population

The target area of the present study was U-Town,
Ishikawa, Japan, with a population of approximately
30 000 and the percentage of the population aged 65
years or older of 19.6% (2010). In April 2008, the Public
Health Center of the U-Town local government pro-
vided an annual health check-up to community-
dwelling uncertified older adults aged 65 years or older.
Data were collected by the local government after
depersonalizing participant data to ensure anonymity.
Inclusion criteria for the present study were
community-dwelling, age 65 years and older, hyperten-
sion treatment defined as current use of antihyperten-
sive drug therapy reported at the health check-up and
no past history of certification for the long-term care
insurance (LTCI) system. A profile of the present study
is shown in Figure 1.

4050 community-dwelling older adults

Baseline examinations

Body mass index (kg/m®) was calculated as weight divided
by height squared. The blood condition was defined as
fasting if blood was collected more than 8 h after the
last meal. Diabetes mellitus was defined as a fasting blood
glucose 2126 mg/dl. (7.0 mmol/L), a non-fasting
glucose level 2200 mg/dL (11.1 mmol/L), glycated
hemoglobin 26.5% by a standardized method, or use of
hypoglycemic agents and/or insulin.™* Chronic kidney
disease was defined as an estimated glomerular filtration
rate, calculated by the Modification of Diet in Renal
Disease equation with coefficients modified for Japanese
patients.'*'¢ Dyslipidemia was defined as fasting plasma
total cholesterol level 2220 mg/dL (5.72 mmoVl/L), tri-
glycerides 2150 mg/dL (1.70 mmol/L), high-density
lipoprotein cholesterol <40 mg/dL (1.04 mmol/L) or use
of lipid-lowering agents."” Hypoalbuminemia was
defined as serum albumin <4 g/dL."® Baseline BP was
measured from the right arm of seated participants who
had rested for more than 5 min, by trained observers
using standard mercury sphygmomanometers.’

LTCI certification

We defined incident disability as the first certification
assessed by the LTCI system that was launched as the
national insurance scheme during April 2000.2* The
LTCI system provides services to disabled older adults
who have been certified as requiring support (levels 1-2)
or care (levels 1-5).2% Support/care need was judged by
the Regional Comprehensive Support Center of the
local government on the basis of the investigation form
completed by interview by the Regional Comprehensive
Support Center staff and of the doctor’s assessment
form completed by the physician in charge.” We also
examined the first disease causing the need for support/
care on the papers of all certificated persons, and clas-
sified the diseases into four categories, namely cerebral

i
1091 with complete data for health check-up in April 2008
pd N\
408 normotensives 683 hypertensives
P N
104 untreated 579 treated
d N
9 moved out during 4-year period 570 included in the analysis
PN
139 diabetics 431 non-diabetics Figure 1 Profile of the longitudinal
observational study. Number of

)

Four-year observation for first certification and/or mortality

! participants per group is shown for
each status of hypertension.
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events, arthralgia/fracture, dementia and other diseases.
Based on national values, a decision is reached as to
whether applicants should be certified to receive LTCI
services, and the system assigns a care needs level deter-
mined by a certification board comprising physician
nurses and other experts in health and social services
appointed by the local mayor.

Statistical analysis

We classified the study populations into each of the four
groups based on baseline systolic BP (SBP: <120, 120-
139, 140-159, 2160 mmHg) and diastolic BP (DBP: <70,
70-79, 80-89, 290 mmHg).*> Baseline characteristics
were compared using the y’-test (Fisher’s exact test when
required) for categorical variables and Mann-Whitney
U-test for continuous variables with Bonferroni’s correc-
tion. Comparisons of data among the groups of SBP and
DBP were performed by ANOVA for age and body mass
index, and by y*-test (Fisher's exact test when required)
for categorical variables with Bonferroni’s correction.
The primary end-point of the present study was the
composite outcome of incident disability or mortality.
Multivariate proportional hazards regression (Cox)
models were used to estimate the adjusted hazard ratio
(HR) of incident disability or mortality with 95% confi-
dence intervals (CI) by age, sex, and potential confound-
ing factors at P < 0.20 given in Tables 1 and 2.2 Using
Cox regression, the HR for each baseline BP (SBP: 140~
159 mmHg; - DBP: 70-79 mmHg) in non-diabetic
patients and the corresponding 95% CI were calculated.
Data were analyzed using SPSS software (version 18.0;
SPSS, Chicago, IL, USA).

Ethical considerations

The study was carried out in accordance with the Dec-
laration of Helsinki (2008), and formally approved by the
Clinical Research Ethics Committee of Kanazawa
Medical University (No. 48), Japan.®> We received base-
line data and information on new onset of incident
disability or mortality, which were. irreversibly
anonymized, from the Regional Comprehensive Support
Center of the town during the follow-up period.

Results

Study population

In April 2008, 1091 older adults supplied complete
information at their health check-up. Of those older
adults, 579 hypertensive patients were receiving antihy-
pertensive treatment and were included in the present
study.?® Out of these 579 elderly patients, nine moved
out of the area during the period and were excluded. A
total of 570 participants (225 men and 345 women,
mean age 74.2+6.1 years, range 65-94 years) were
included in this analysis. Of those, 139 (24.4%) were

© 2015 Japan Geriatrics Society

diabetics and 431 were non-diabetics. Table 1 com-
pared the baseline clinical characteristics of diabetic and
non-diabetic patients at study entry. Compared with the
non-diabetic patients, the diabetic patients showed sig-
nificantly higher values of mean age (75.6 vs 72.7 years)
and complication rate of hypoalbuminemia (12.0 vs
3.0%), and lower values of female sex ratio (49.6 vs
64.0%) and mean DBP (75.5 vs 79.4 mmHg; Table 1).

Incident disability and mortality

A total of 77 treated hypertensive patients, including 29
diabetics and 48 non-diabetics, either became disabled
or died during the 4-year period. Compared with the
non-diabetic patients, the diabetic patients showed sig-
nificantly higher rates of all events including incident
disability or mortality (20.9 vs 11.1%, unadjusted HR
1.99,95% CI 1.26-3.16, P = 0.003) and incident disabil-
ity (19.1 vs 8.6%, unadjusted HR 2.36, 95% CI 1.42~
3.91, P=0.001), but not of mortality (5.2 vs 4.0%,
unadjusted HR 1.32, 95% CI 0.52-3.36, P =0.566).
Compared to hypertensive patients with disability-free
survival, patients with incident disability or mortality
showed higher mean age in both diabetic and non-
diabetic groups.

Age, sex, chronic kidney disease, dyslipidemia, hypo-
albuminemia, past history of stroke and past history of
heart disease were associated with the risk of incident
disability or mortality in Mann-Whitney U-test and
x’-test in the diabetic and/or non-diabetic groups
(Table 1), and/or with SBP and DBP groups in ANOVA
and x?-test in diabetics and/or non-diabetics (Table 2),
and were included in the final Cox regression model. The
relationship between baseline SBP or DBP, and the inci-~
dence of incident disability and/or mortality in both the
diabetic and non-diabetic groups are shown in Figure 2.
After adjustment, the HR for all events including inci-
dent disability and mortality over 4 years was significantly
higher in participants with SBP <120 mmHg (HR 3.90,
95% CI 1.32-11.5, P=0.014) and 2160 mmHg (HR
3.42,95% CI1.22-9.57, P = 0.019) compared to partici-
pants with SBP of 140-159 mmHg, which yielded the
lowest incidence of events, in the non-diabetic group,
although only in those with SBP 2160 mmHg (HR 22.8,
95% CI 4.83-118, P<0.001) in the diabetic group
(Fig. 2). After adjustment, the HR for incident disability
alone was significantly higher only in participants with
SBP <120 mmHg (HR 4.20, 95% CI 1.10-16.1,
P =0.036) in the non-diabetic group, and also in those
with SBP 2160 mmHg (HR 16.0, 95% CI 2.87-89.5,
P =0.002) in the diabetic group, compared with the
control subjects (Fig. 2). After adjustment by the same
factors, diabetic patients with SBP 2160 mmHg showed
significantly higher HR for incident disability or mortal-
ity (HR 19.8, 95% CI 2.91-135, P = 0.002) and for inci-
dent disability alone (HR 33.1, 95% CI 2.64-414,
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Table 1 Baseline characteristics of diabetic and non-diabetic populations with antihypertensive treatment

Diabetics

Non-diabetics

Total Disability or Disability Mortality Disability-free Total Disability or Disability Mortality Disability-free
mortality survivalt mortality survivalt
n=139 n=29 n=26 n=6 n=110 n =431 n=48 n=236 n=16 n=2383
Demographics
Age (years) 76.3+5.9 80.3 £ 4.5%* 81.0 £ 4.3%* 79.7+5.8 752+£58 73.6+6.0 79.0 £ 6.2%* 80.3 £5.6%* 77.4+£73% 729+£5.6
Age 275, n (%) 89 (64.0%) 27 (93.1%)**  25(96.2%)** 5(83.3%) 62 (56.4%) 175 (40.6%) 36 (75.0%)** 30 (83.3%)**  10(62.5%)" 139 (36.3%)
Female sex, n (%) 69 (49.6%) 16 (55.2%) 15 (57.7%) 1(16.7%) 53 (48.2%) 276 (64.0%)  38(79.2%)* 31 (86.1%)* 9 (56.3%) 238 (62.1%
BMI (kg/m? 23.9+3.2 23.1+3.8 23.6+3.6 20.8+4.8 241+3.0 23.4+£3.2 23.8+£4.0 23.4+%3.0 23.8£4.0 234+3.0
Complications
Past history of stroke, 6 (4.3%) 0(0%) 0(0%) 0 (0%) 6(5.5%) 25 (5.8%) 8 (16.7%)** 4 (11.1%) 5(31.3%)** 17 (4.4%)
n (%)
Past history of heart 28 (20.1%) 9 (31.0%) 8 (30.8%) 2 (33.3%) 19 (17.3%)  82(19.0%) 21 (43.8%)* 17 (47.2%)* 6 (37.5%) 61 (15.9%)
disease, n (%) .
Chronic kidney disease, 58(41.7%) 17 (58.6%)* 16 (61.5%)* 3 (50.0%) 41(37.3%) 158 (38.7%) 20 (41.7%) 17 (47.2%) 4 (25.0%) 138 (36.0%)
n (%)
Dyslipidemia, 7 (%) 65 (46.8%)  16(55.2%) 15 (57.7%) 3 (50.0%) 49 (44.5%) 207 (48.0%)  18(37.5%) 11 (30.6%)* 8 (50.0%) 189 (49.3%)
Hypoalbuminemia, n (%) 17 (12.0%) 7 (24.1%)* 6 (23.1%) 4 (66.6%)** 10 (9.1%) 13 (3.0%) 5 (10.4%)* 3 (8.3%)* 3 (18.8%)* 8 (2.1%)
Blood pressure at entry
Systolic (mm Hg) 136.3+14.0 141.0+17.8 140.2£17.2 141.2+18.2 136.1£12.6 137.5+144 138.2%x15.5 135.6 £14.8 141.9%16.8 1372142
Diastolic (mmHg) 75.5+8.6 76.2+8.9 75.7+8.6 77.2+10.0 75.3+8.5 79.4+9.0 79.3+£9.0 78.5+9.0 81.1£79 79.3+£9.0

Results are expressed as mean + SD, or 7 (%). Mann-Whitney U-test or y>-test (Fisher's exact test when required) were used. P < 0.0033 versus Tgroups with disability-free survival. *P <0.067, *P <0.017, and **F < 0.0033

versus group with disability-free survival with Bonferroni’s correction.
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Table 2 Baseline characteristics by each quartile of systolic blood pressure and diastolic blood pressure in diabetics and non-diabetics

SBP in diabetics

SBP in non-diabetics

<120 120-139 140-159t >160 <120 120-139 140-1591 2160
n=11 n=175 n=44 n=9 n =238 n=213 n=146 n=234
Demographics
Age (years) 75.6+£5.2 74.8+5.9 75.5+5.8 783+69 72.7+S5.5 74.1+6.2 72.7+£5.6 74.6 + 6.5
Age 275 years, n (%) 8 (72.7%) 50 (66.7%) 25 (56.8%) 6 (66.7%) 15 (39.5%) 90 (42.3%) 53 (36.3%) 17.(50.0%)
Female sex, n (%) 5(45.5%) 34 (45.3%) 25(56.8%)  5(55.6%) 24 (63.2%) 134 (62.9%) 97 (66.4%) 21.(61.8%)
BMI (kg/m? 24.0+2.7 23.6+3.3 24.6+3.0 23.1+4.2 23.9+£2.7 23.1+3.2 23.5+£3.3 24.3+3.0
Complications
Past history of stroke, n (%) 0 (0%) 4 (5.3%) 2 (4.5%) 0 (0%) 4 (10.5%) 13 (6.1%) 6 (4.1%) 2 (5.9%)
Past history of heart disease, n (%) 545.5%) 14 (18.7%) 6 (13.6%) 0 (0%) 9 (23.7%) 44 (20.7%)* 19 (13.0%) 3 (8.8%)
Chronic kidney disease, 7 (%) 7(63.6%) 29 (38.7%) 18 (40.9%) 4 (41.7%) 16 (42.1%) 88 (41.3%)" 43 (29.5%) 11 (32.4%)
Dyslipidemia, n (%) 8 (72.7%) 33 (44.0%) 20 (45.5%) 4 (44.4%) 15 (39.5%) 104 (48.8%) 69 (47.3%) 19 (55.9%)
Hypoalbuminemia, n (%) 1(9.1%) 12 (16.0%) 3 (6.8%) 1(11.1%) 2 (5.3%) S (2.3%) 4 (2.7%) 2 (5.9%)
DBP in diabetics DBP in non-diabetics
<70 70-791 80-89 >90 <70 70-79% 80-89 290
n=231 n=>55 n =43 n=10 n=49 n =148 n=168 n=:66
Demographics
Age (years) 76.6 £6.2 77.2%35.5 75.6 £ 6.1 733+54 75.0+6.6 73.9+6.4 73.3%£5.5 72.4+£5.8
Age 2 75 years, n (%) 20 (64.5%) 41 (75.4%) 24(56.8%)* 4 (40.0%)* 23 (46.9%) 59 (39.9%) 69 (41.1%) 24.(36.4%)
Female sex, n (%) 12 (38.7%)* 34 (61.8%) 21 (48.8%) 2 (20.0%)* 36 (73.5%) 89 (60.1%) 109 (64.9%) 42.(63.6%)
BMI (kg/m? 23.5+£3.7 24.1+£3.1 24.0+£3.0 243+34 23.1x3.5 22.8+3.2 23.8+£3.0 23.9+3.1
Complications
Past history of stroke, n (%) 1(3.2%) 0 (0%) S5(11.6%)* 0(0%) 1(2.0%) 7 (4.7%) 14 (8.3%)* 3 (4.5%)
Past history of heart disease, n (%) 9(29.0%) 11 (20.0%) 3(7.0%) 2(20.0%) 13 (17.3%) 23 (15.5%) 30 (17.9%) 9 (13.6%)
Chronic kidney disease, 1 (%) 15 (48.4%) 21 (38.2%) 17 (39.5%) 5 (50.0%) 26 (53.1%)* 49 (33.1%) 54 (32.1%) 29 (43.9%)
Dyslipidemia, n (%) 18 (58.1%) 20 (36.4%) 22 (51.2%) 5(50.0%) 19 (38.8%) 74 (50.0%) 83 (49.4%) 31 (47.0%)
Hypoalbuminemia, n (%) 6 (19.4%) 6 (10.9%) 4(9.3%) 1(10.0%) 2 (4.1%)* 3 (2.0%) 7 (4.2%) 1(1.5%)

Results are expressed as mean * SD, or n (%). ANOVA was used for age and body mass index (BMI), and x2-test (Fisher’s exact test when required) was used for age
275 years, female sex, and complications for comparison with each quartile of systolic blood pressure (SBP) and diastolic blood pressure (DBP). *P < 0.067 and *P < 0.017
versus Treference SBP and ¥reference DBP, respectively, with Bonferroni’s correction.
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Figure 2 Relationship between

4 baseline blood pressure and hazard
ratio for incident disability or mortality
in diabetic (closed circles) and
non-diabetic (open circles) patients.
Data are presented as relative risks and
95% confidence intervals with
reference to non-diabetic patients with
baseline systolic blood pressure (SBP)
of 140-159 mmHg and non-diabetic
patients with baseline diastolic blood
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P =0.007) when compared to diabetic subjects with SBP
of 140-159 mmHg, which also yielded the lowest inci-
dence of events in this group. There was no difference in
HR among each of the DBP classes (Fig. 2).

Adjusted HR for incident disability or mortality in
diabetic patients with SBP of 2160 mmHg was signifi-
cantly higher compared with that in non-diabetic
patients with the same range of baseline SBP (HR 4.22,
95% CI 1.02-17.3, P=0.046), but sequentially
decreased in the lower SBP ranges (Fig. 3).

Among the 62 disabled patients (26 diabetic vs 36
non-diabetic), 10 patients were disabled as a result of
cerebral events (5 vs 5), 20 as a result of arthralgia/
fracture (8 vs 12), 14 as a result of dementia (8 vs 6) and
18 as a result of other diseases (5 vs 13). Conditional
Cox hazard analysis showed that the HR for disability as

6 |

pressure (DBP) of 70~79 mmHg.

T
90-  (mmHZ)  xp_ 05, ***p<0.001.

a result of arthralgia/fracture (HR 13.6, 95% CI 1.48-
124, P = 0.021) and that as a result of other diseases (HR
40.4, 95% CI 1.50-1093, P = 0.028) were higher in dia-
betic patients with baseline SBP 2160 mmHg compared
with the rest of the diabetics, whereas that for disability
as a result of dementia was higher in non-diabetic
patients with SBP <120mmHg (HR 22.0, 95%
CI 3.12-156, P = 0.002) compared with the rest of the
non-diabetics.

Discussion
The present study newly revealed a profile of treated
hypertension and discontinuance of disability-free sur-

vival in community-dwelling older adults with and
without diabetes mellitus based on data from a Public
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Figure 3 Comparison of risks for incident disability or
mortality in diabetic patients compared with non-diabetic
patients with same baseline systolic blood pressure (SBP)
ranges. Data are presented as adjusted hazard ratios and
95% confidence intervals. *P < 0.0S.

Health Center survey and Regional Comprehensive
Support Center in a town in Japan. In the present study,
although both diabetic and non-diabetic patients
treated for hypertension with baseline SBP 2160 mmHg
had significantly higher risk for incident disability or
mortality compared with the control group (Fig. 2), dia-
betic patients with SBP of 2160 mmHg showed signifi-
cantly higher HR for incident disability or mortality
compared with that in non-diabetic patients with the
same range of baseline SBP (Fig. 3). These observations
show that the elderly diabetic patients with SBP
2160 mmHg might be defined as a group requiring the
LTCI Most of the uncontrolled hypertension with SBP
2160 mmHg observed was concentrated in patients with
diabetes mellitus and/or in the older adults in the Fram-
ingham Study.?”” The prevalence of uncontrolled hyper-
tension with SBP 2160 mmHg in the present study
(6.5%) in community-dwelling Japanese elderly patients
with diabetes and hypertension aged 65 years and older
was comparable with the result (9.9%) in the national
cohort of persons with diabetes in the Veterans Admin-
istration diabetes registry in the USA.%® Furthermore,
data from Systolic Hypertension in Europe showed that
treatment of hypertension in elderly patients with a
mean age of 69 years with sustained hypertension with
SBP of 160-219 mmHg to achieve the goal SBP of
<150 mmHg was particularly beneficial in older patients
with diabetes and hypertension.* The Systolic Hyper-
tension in the Elderly Program Trial also showed that
treatment of elderly patients with isolated systolic
hypertension (2160, DBP <90 mmHg) with a mean age
of 71 years to achieve a goal SBP of 140-160 mmHg
reduced the absolute risk for CV events twice as great in
diabetics compared with that in non-diabetics.® These

© 2015 Japan Geriatrics Society

observations were partially compatible with the present
findings that intensive control of SBP to <160 mmHg is
critically important for disability-free survival in elderly
hypertensive patients, especially in those with diabetes
mellitus.

In the past, many guidelines have stressed tight
BP control (<130/80 mmHg) for diabetic patients.
However, recommendations for such tight BP control
have not been supported by recent studies, especially in
older adults. The Action to Control Cardiovascular Risk
in Diabetes BP trial studied the efficacy of lower BP
target in a total of 4733 diabetics with a mean age of 62
years assigned to intensive therapy with a goal SBP of
120 mmHg or standard therapy with that of 140 mmHg,
but did not find any reduction of the rate of a composite
outcome of fatal and non-fatal major CV events except
for a small reduction in the rate of total and non-fatal
stroke. They also observed a significant increase in
serious adverse events attributed to antihypertensive
treatment in the intensive therapy group compared with
that in the standard-therapy group.? The International
Verapamil SR-Trandolapril Study in a total of 6400
participants with a mean age of 66 years also reported
that tight control of SBP (<130 mmHg) among patients
with diabetes and coronary artery disease was not asso-
ciated with improved CV outcomes, but with a greater
risk for all-cause mortality, compared with usual control
(SBP of 130-140 mmHg).’ Furthermore, the Subgroup
analysis of Ongoing Telmisartan Alone and in
Combination with Ramipril Global Endpoint Trial
(ONTARGET) in a total of 25 584 patients with a mean
age of 66 years showed J-curve phenomena for the risk
of CV morbidity/mortality except for stroke, with the
nadirs of the J-curves of 130 and 129 mmHg for primary
outcome, and 136 and 133 mmHg for CV death in
diabetic and non-diabetic hypertensive patients, respec-
tively.? Although the present study could not detect a
clear J-curve phenomenon in diabetic patients, the SBP
range at the HR nadir for the risk of incident disability
or mortality of 140-159 mmHg was observed both in
the diabetic and non-diabetic patients (Fig. 2). One pos-
sible reason for the weakness of the J-curve phenom-
enon in the lower SBP ranges in our diabetic patients
could be the sequential disappearance of the additive
effect of diabetes itself on the HR for these risks in lower
SBP ranges to slightly below the level of non-diabetic
patients with SBP <120 mmHg (Fig. 3). Another reason
could be the difference in end-point between the sub-
group analysis of ONTARGET and the present study.™
The subgroup analysis of ONTARGET showed J-curve
phenomena for the risk of CV morbidity/mortality
except for stroke in both diabetic and non-diabetic
hypertensive patients.'’ The outstanding increase in risk
for the loss of disability-free survival in diabetic patients
with SBP 2160 mmHg observed in the present study
might be an emerging feature for the association of the
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achieved SBP range and the risk for frailty in
community-dwelling elderly patients with diabetes
mellitus.

Conditional Cox hazard analysis unexpectedly showed
a possible association of baseline SBP 2160 mmHg with
an increased risk of incident disability as a result of
arthralgia/fracture and as a result of other diseases, but
not as a result of cerebral events, in the diabetic group.
One possible explanation is hypertension- and diabetes-
induced development of osteoarthritis.”? We also
observed a possible association of baseline SBP
<120 mmHg with an increased risk of incident disability
as a result of dementia in the non-diabetic group. Over-
treatment of hypertensive patients beyond 70 years-of-
age and successively older might cause a J-curve
phenomenon resulting in a decline in cognitive func-
tion.* The precise mechanisms for these associations
should be clarified in the future.

The present study had some limitations. First, the
study had a relatively small number of diabetic and
non-diabetic participants, especially those with SBP
<120 mmHg. The model needs to be tested with a larger
number of participants to know its precise value.
Second, in light of the single community model, care
must be taken in interpreting the results of the present
study, and further evaluation in multiregional trials is
required. Third, stratified sampling of disability-free
survival according to the kinds of antihypertensive
drugs used is also required in future studies.

In conclusion, the present study showed the critical
importance of intensive control of SBP to <160 mmHg
for disability-free survival in elderly hypertensive
patients with diabetes mellitus.
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Sarcopenia is characterized by the age-related loss of muscle mass and strength, which results in higher mortality
in aged people. One of the mechanisms of the sarcopenia is the loss in the function and number of muscle satellite
cells. Chronic low-grade inflammation plays a central role in the pathogenesis of age-related sarcopenia. Accu-
mulating evidence suggests that coffee, one of the most widely consumed beverages in the world, has potential
pharmacological benefits such as anti-inflammatory and anti-oxidant effects. Since these effects may improve
sarcopenia and the functions of satellite cells, we examined the effects of coffee on the skeletal muscles in an an-

Section Editor: Andrzej Bartke > " . : X h
imal model using aged mice. In vivo, coffee treatment attenuated the decrease in the muscle weight and grip

Keywords: strength, increased the regenerating capacity of injured muscles, and decreased the serum pro-inflammatory me-

Aged mice diator levels compared to controls. In vitro, using satellite cells isolated from aged mice, coffee treatment in-

Sarcopenia creased the cell proliferation rate, augmented the cell cycle, and increased the activation level of Akt intra-

iatf?llite cells cellular signaling pathway compared to controls. These findings suggest that the coffee treatment had a beneficial
oiree

Inflammation levels
Akt signaling

effect on age-related sarcopenia.

© 2013 Elsevier Inc. All rights reserved.

1. Introduction

The population of aged people over 60 years old is currently growing
at the rate of 2.6% per year, which is more than twice the rate of the total
population in the world (United Nations, 2009). In general, aging is ac-
companied by frailty, functional limitations, and disabilities that interfere
with the activities of daily life. These factors reduce the quality of life of
aged people and eventually cause their loss of autonomy in daily life.
Sarcopenia is the age-related loss of the muscle mass and strength,
which causes frailty, functional limitations in daily living, disabilities,
and finally, a higher mortality rate in aged people (Altun et al., 2012).

Satellite cells are resident myogenic progenitors in the skeletal mus-
cles. They play a central role in the growth and regeneration of the skel-
etal muscles (Hawke and Garry, 2001). In response to stimulation,

Abbreviations: TNF-¢t, tumor necrosis factor-alpha; IL-6, interleukin 6; TA, tibialis
anterior; eMyHC, embryonic myosin heavy chain.
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satellite cells form myoblasts, fuse together and generate new fibers
(Clemmons, 2009). The age-related functional disability and decrease
in the number of satellite cells contribute to the development of
sarcopenia (Welle, 2002). Thus, maintaining the functions of satellite
cells and their numbers might reduce sarcopenia and, furthermore,
might improve the regenerating capacity of the skeletal muscles in
aged people.

Chronic low-grade inflammation plays a central role in the patho-
genesis of age-related sarcopenia (Beyer et al,, 2012). With aging, the
levels of serum pro-inflammatory mediators such as tumor necrosis
factor-alpha (TNF-ot) and interleukin 6 (IL-6) increase, and are inversely
related to muscle mass, muscle strength, and disability in aged people
(Cohen et al., 1997; Ferrucci et al,, 1999; Greiwe et al., 2001; Visser
et al,, 2002). TNF-a decreases the expression levels of MyoD messenger
RNA, a well-established skeletal muscle-specific transcription factor
that directly regulates the expression of myogenic proteins and
resulting in muscle wasting (Cai et al., 2004; Guttridge et al., 2000). IL-
6 induces skeletal muscle atrophy in mice (Haddad et al., 2005;
Tsujinaka et al., 1996).
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