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ABSTRACT

The purpose of the present study was to investigate the long-term compliance with salt restriction and blood
pressure (BP) control status in Japanese hypertensive outpatients. Subjects included 103 patients, 59 women and
44 men, mean age 67 £ 9 years, who underwent successful 24-h home urine collection more than 10 times over
an interval of 5 years. Urinary salt, potassium, and creatinine were measured. During the follow-up period (average
8.6 years), participants underwent urine collection 11.4 times in average. Urinary salt excretion at the last visit was
significantly lower than that of the first visit (8.2 £ 3.1 vs. 9.6 £ 3.7 g/day; p < 0.01). The achievement of urinary salt
excretion <6 g/day increased from 18.5% at the first visit to 26.2% at the last visit. Similarly, BP at the last visit
was significantly lower than that of the first visit (130 £ 14/69 + 11 vs. 145 + 17/86 £ 12 mmHg; p < 0.01). The
achievement rate of BP <140/90 mmHg and <130/85 mmHg also increased significantly during this period (39.2%
to 70.8% and 13.7% to 39.6%, respectively, p < 0.01). Results suggest that urinary salt excretion decreased by
repeated measurements using 24-h home urine collection. Lifestyle modification including weight loss as well as

the intensive antihypertensive treatment contributed to the improved BP control during this period.

KEYWORDS: salt restriction; 24-h home urine collection; urinary salt excretion; hypertensive patients; long-term compliance

INTRODUCTION

Excessive salt intake is known to be involved in the
pathophysiology of hypertension, and thus salt restric-
tion is strongly recommended for the management of
hypertension (1-5). Treatment guidelines for hyperten-
sion such as the Seventh Report of the Joint National
Committee (JNC 7) and the Japanese Society of
Hypertension (JSH 2009) recommend sodium reduc-
tion to a level of no more than 100 mmol/day in hyper-
tensive patients (6,7). Salt intake has been reported to
be high in the Japanese population and we have previ-
ously reported that achieving the target level of salt
restriction recommended by the guidelines seems to be
difficult in Japanese patients (8). In the present study,
we investigated the long-term compliance with salt
restriction and its relation to blood pressure (BP) con-
trol status in the hypertensive outpatients.

PATIENTS AND METHODS

Participants were recruited from hypertensive outpa-
tients who visited the National Kyushu Medical Center.
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Since 1998, we have assessed urinary salt excretion by
using 24-h home urine collection, which is a recom-
mended method to evaluate salt intake by the working
group for the dietary salt reduction of the JSH (9).
Twenty-four h urine samples were collected using a
partition cup (proportional sampling method (10)),
which collects a 1/50 portion of the 24-h urine. If the
24-h creatinine excretion was within * 30% of the
estimated values, the urine collection was considered
successful. Patients with malignant hypertension, sec-
ondary hypertension, or diabetic nephropathy were
excluded. Subjects included 103 patients, 59 women
and 44 men, mean age 67 £ 9 years, who underwent
successful 24-h home urine collection more than 10
times over an interval of 5 years. Urinary salt, potas-
sium, and creatinine were measured. Blood pressure
was measured with a sphygmomanometer by the doc-
tors while the patients were seated. Hypertension was
considered to be present in patients with systolic blood
pressure (SBP) > 140 mmHg and/or diastolic blood
pressure (DBP) > 90 mmHg, or those patients on anti-
hypertensive medication. “Good control” was defined
as SBP of <140 mmHg and DBP of <90 mmHg.
“Satisfactory control” was defined as SBP of <130
mmHg and DBP of <85 mmHg. After each examina-
tion the patients were notified, of the measured value of
urinary salt excretion and advices to reduce salt intake
to the level of <6 g/day and to reduce body weight in
overweight patients were given by the doctors. Advice
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by trained dieticians was also provided when necessary.
The protocol was explained in detail and informed
consent was obtained from each patient.

Statistical Analysis

Values are presented as the mean + standard deviation
(SD). The differences in the variables were compared
by one-way ANOVA. A chi-square test was also uti-
lized when appropriate. P values less than 0.05 were
considered significant.

RESULTS

During the average period of 8.6 years, 103 partici-
pants underwent urine collection 11.4 times in aver-
age. The characteristics of the subjects are shown in
Table 1. The mean age was 58.2 + 9.1 years at the first
visit and 67.3 £ 9.3 years at the last visit. Body weight
and mean BP at the last visit were significantly lower
than that at the first visit. Plasma glucose at the last
visit was also significantly lower than that at the first
visit. On the other hand, serum creatinine at the last
visit was significantly higher than that at the first
visit. Urinary salt excretion at the last visit was signif-
icantly lower than that at the first visit (8.2 + 3.1 vs.
9.6 £ 3.7 g/day, p < 0.01). Urinary salt excretion at
the last visit was significantly lower than that at the
first visit (8.2 £ 3.1 vs. 9.6 * 3.7 g/day, p < 0.01).

TABLE 1 Characteristics of the subjects

First visit Last visit
Age (years) 58.2+9.1 67.3+9.3
Body weight (kg) 60.8+10.4 59.8 +10.9%*
Body mass index (kg/m?) 24.1+3.1 23.6+3.2%*
Systolic blood pressure (mmHg) 145+ 17 130 £ 14**
Diastolic blood pressure (mmHg) 86+12 69 £ 11**

0.83+0.33 0.96 £0.74*
66.3+£16.7 64.5+23.3

Serum creatinine (mg/dl)
Estimated GFR (ml/min/1.73m?)

Plasma glucose (mg/dl) 106 £20 100 £ 15**

Serum total cholesterol (mg/dl) 210+ 30 202 £29*

Proteinuria (g/day) 0.46+1.22 0.24+0.70t

Urinary salt excretion (g/day) 9.6 £3.7 8.2 +3.1**

Urinary potassium 20406 1.8+0.6
excretion (g/day)

Liinaty eoatinin 1052 £327 929 +275**

excretion (mg/day)

Values are means + SD.
p < 0.1; *p < 0.05; **p < 0.01 vs. first visit.
Abbreviation: GFR - glomerular filtration ratio

© 2010 Informa UK Ltd.
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FIGURE 1 The trend in urinary salt excretion by the repeated
measurements.

Urinary salt excretion almost steadily decreased dur-
ing this period (Figure 1) and the maximum and mini-
mum values were 13.4 + 3.5 and 5.1 + 1.8 g/day,
respectively. There was no significant difference in the
urinary potassium excretion during this period. The
achievement rate of urinary salt excretion <6 g/day
(100 mmol of sodium)/day significantly increased
from 18.5% at the first visit to 26.2% at the last visit.

Comparisons of the baseline characteristics between
the patients who decreased SBP of less than 15 mmHg
(small SBP group, n = 54) and those who decreased
more than 15 mmHg (large SBP group, n = 49) during
the observation period are presented in Table 2. There
were no significant differences between the two groups
in the baseline urinary salt excretion. The levels of
plasma glucose, serum creatinine, and proteinuria in
the large BP group were significantly higher than those
in the small BP group. The number of antihypertensive
drugs in these two groups was similar.

Among 66 patients who showed poor salt restriction
(urinary salt excretion of more than 8 g/day) at the first
visit, 40 patients (60.6 %) continued to be poor at the
last visit, while another 26 patients (39.4 %) success-
fully reduced their salt excretion to less than 8 g/day).
The patients with improved salt restriction showed sig-
nificantly lower BMI and SBP levels at the first visit
compared to those of persistently poor salt restriction
patients. However, the patients with higher salt excre-
tion (urinary salt excretion of more than 8 g/day) at the
last visit tended to need a greater number of antihyper-
tensive drugs than those with lower salt excretion
(urinary salt excretion of less than 8 g/day, 2.1 + 1.0
vs. 1.8 £ 0.8, p = 0.07).

The prevalence of patients with good BP control
significantly increased from 39.2% at the first visit to
70.8% at the last visit (p < 0.01, Figure 2). Similarly,
the prevalence of patients with satisfactory BP control
significantly increased from 13.7% at the first visit to
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TABLE 2 Comparison of the characteristics between patients with large and small systolic blood pressure reduction

Small SBP <15 mmHg

Blood pressure reduction

Large SBP 215 mmHg

First visit Last visit First visit Last visit
Number of patients 54 54 49 49
Age (years) 58.9+7.9 68.2 + 8.3 57.4%+10.3 66.3+10.3
Male (%) 67 67 47 67
Body weight (kg) 60.1 £10.6 59.1 +10.51 61.7 £10.2 60.1+10.6%
Body mass index (kg/m?) 24.1+3.3 23.7+3.2F 24.0+2.8 23.4+3.3t
Systolic blood pressure (mmHg) 137+ 10 137 £12 154 + 18** 122 + 121t
Diastolic blood pressure (mmHg) 81+6 70 + 10Tt 91 + 14%* 69 + 121
Plasma glucose (mg/dl) 105£13 99 + 111 107 + 26** 102+ 18
Serum total cholesterol (mg/dl) 209 +31 207 +28 212+28 197 + 297F
Serum triglyceride (mg/dl) 147 £ 107 115 £571 149 115 116 £55
Serum creatinine (mg/dl) 0.8+0.2 0.9+0.5 0.9 £0.4** 1.1+£0.9
Serum uric acid (mg/dl) 57+15 55+1.1 5715 56+1.2
Proteinuria (g/day) 0.19£0.27 0.18£0.76 0.74 £ 1.71** 0.30 % 0.631
Urinary salt excretion (g/day) 9.2+3.8 7.8+3.0f 10.2+35 8.6+ 3.2t
Urinary potassium excretion (g/day) 2.0+0.7 2.0+£0.7 1.9+0.6 1.7£0.5
Number of antihypertensive drugs 1.3+£0.9 1.9 + 0.9t 1.1+1.0 2.0+ 1.0ft
Values are means + SD.
**p < 0.01 vs. small SBP; Tp < 0.01; Tp < 0.05 vs. first visit.
Abbreviation: SBP - systolic blood pressure
First visit Last visit
>130/85 mmHg
>130/85 mmHg
and
<140/90 mmHg
2140/90 mmHg

**p <0.01 vs. first visit

FIGURE 2 The trend in blood pressure control.

39.6% at the last visit (p < 0.01, Figure 2). During this
period, the number of antihypertensive drugs signifi-
cantly increased from 1.2 £ 0.9 to 1.9 £ 0.9 (p < 0.01,
Figure 3). Figure 4 demonstrates the trend in the pre-
scription of antihypertensive drugs during this period.
Compared to the first visit, significant increases in the
prescriptions of angiotensin II receptor antagonists
(ARBs) and diuretics were observed at the last visit.

In univariate analysis, clinical factors associated
with the BP reduction were body weight reduction,
increased number of antihypertensive drugs, decrease
in proteinuria and the female gender. The decrease in

urinary salt excretion was not directly correlated with
BP reduction. In the multivariate analysis for the
dependent variables of BP reduction, body weight
reduction and an increased number of antihyperten-
sive drugs were detected as significant independent
variables (p < 0.01 and p < 0.05, respectively).

DISCUSSION

The present study demonstrates that long-term compli-
ance with salt restriction is still insufficient in Japanese

Clinical and Experimental Hypertension
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Last visit

First visit

W AW =

1.9+09**

**p<0.01vs. first visit

FIGURE 3 The trend in the number of antihypertensive drugs.

(%)
80 =

o [ |Firstvisit
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**p <0.01, *p <0.05 vs. first visit

FIGURE 4 The trend in the use of antihypertensive drugs.

hypertensive patients, while BP control status has been
improved.

The JNC 7 and JSH 2009 recommend sodium
reduction to a level of no more than 6 g (100 mmol of
sodium)/day in hypertensive patients (6,7); however,
the rate of achievement <6 g/day of salt excretion was
still unsatisfactory in the present study. Since urinary

salt excretion at the last visit was significantly lower

than that at the first visit, repeated monitoring of uri-
nary salt excretion, along with providing feedback to
patients and follow-up counseling, seem to be impor-
tant and practical ways to achieve a reduction of salt
intake in individual hypertensives (8,11). Considering
our previous observation that the salt intake is similar
between the salt-conscious and salt-unconscious
patients (12), monitoring the salt excretion is quite
important. The National Nutrition Survey in Japan
showed that the average salt intake decreased from
12.7 g/day in 1998 to 10.6 g/day in 2007. Thus, the
decrease of urinary salt excretion in the present study
seems to be attributable not only to the repeated

© 2010 Informa UK Ltd.

monitoring of urinary salt excretion and advice to
reduce their salt intake to the level of <6 g/day by
trained dieticians and doctors but also to the trend of
salt intake in the general Japanese population.

Another finding of the present study is that the rate
of patients with appropriate BP control significantly
increased during the observation period. This
improvement seems to be attributable, at least in past,
to the increased use of ARBs and diuretics. The JSH
2009 recommends the use of low doses of diuretics to
achieve strict BP control (7). In the present study, the
reduction in the urinary salt excretion was not directly
associated with the BP reduction. Alternatively, body
weight reduction and an increased number of antihy-
pertensive drugs were associated with BP reduction in
this period. Increased body weight has reported to be a
strong risk factor for hypertension, and weight loss has
been proposed as an effective, nonpharmacologic
means for the primary prevention of hypertension
(13). We have previously reported that patients with
metabolic syndrome show higher urinary salt excretion
and need more antihypertensive drugs to manage their
BP (14). Effectiveness of sodium reduction and weight
loss in the treatment of hypertension is also confirmed
by TONE study (15). Taken together, dietary coun-
seling focusing not only on sodium restriction but also
on the body weight reduction seems to be important.

The limitation of our study is that the subjects are
hypertensive outpatients who have been followed at a
specialized hypertension clinic and the number of sub-
jects may not be large. Therefore, the present findings
may not indicate the precise current status of salt
restriction and BP control in the hypertensive patients
of the Japanese general population.

In conclusion, the compliance with salt restriction
proposed by guidelines is insufficient in Japanese
hypertensive patients. Although repeated measure-
ments decreased urinary salt excretion, body weight
reduction and intensive antihypertensive treatment
were major determinants for the improved BP control.

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for
the content and writing of the paper.
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Clustering of Cardiovascular Risk Factors and Blood
Pressure Control Status in Hypertensive Patients

Yuko Ohta, Takuya Tsuchihashi, Uran Onaka and Eri Hasegawa

Abstract

Objective Hypertensive patients have multiple risk factors such as chronic kidney disease (CKD) and hy-
peruricemia in addition to components of metabolic syndrome. The morbidity of cardiovascular diseases is
expected to increase synergistically by clustering of them. In the present study, we assessed the clustering of
cardiovascular risk factors and blood pressure (BP) control status in hypertensive patients.

Methods and Patients Subjects were 699 treated hypertensive patients (mean age: 65 + 12 years; males
297, females 402) who had been followed at National Kyushu Medical Center, Fukuoka, Japan. We assessed
the status of BP control and the presence of comorbidity including obesity, diabetes mellitus (DM), dyslipide-
mia, CKD and hyperuricemia. _

Results Average BP level and the number of antihypertensive drugs were 133 + 11/74 + 10 mmHg and
2.0 = 1.1, respectively and the average number of cardiovascular risk factors was 1.5 + 1.1. No comorbid
risk factors were found in 18.7% of the patients. On the other hand, 34.2%, 28.9% and 18.2% of the patients
had one, two or more than three risk factors, respectively. There were no significant differences in BP among
these groups, while patients with three or more risk factors needed a greater number of antihypertensive
drugs than those with other groups. Patients with three or more risk factors group showed significantly higher
body mass index, serum LDL cholesterol, triglyceride, plasma glucose and serum uric acid levels compared
to those with other groups (p<0.05, respectively). They also showed significantly lower serum HDL choles-
terol and estimated GFR levels compared to those in other groups (p<0.05, respectively).

Conclusion These results suggest that the majority of the treated hypertensive patients are complicated with
additional cardiovascular risk factors and the patients with clustering risk factors required a greater number of
antihypertensive drugs. Integrative management of BP as well as comorbid risk factors should be encouraged.

Key words: blood pressure control, hypertensive patients, clustering of cardiovascular risk factors

(Inter Med 49: 1483-1487, 2010)
(DOI: 10.2169/internalmedicine.49.3406)

patients with hypertension also have other risk factors for

Introduction

Hypertension is one of the most important risk factors for
cardiovascular diseases (1, 2), and a number of randomized
controlled trials have shown that antihypertensive treatment
reduces cardiovascular mortality and morbidity (3, 4). Based
on the findings obtained from these large-scale clinical tri-
als, a recent guideline for the management of hypertension
in the Japanese Society of Hypertension (JSH 2009) recom-
mends active antihypertensive treatment to achieve strict
blood pressure (BP) control (5). On the other hand, many

cardiovascular disease. In the Framingham Heart Study, al-
most 80% of patients with hypertension had at least one ad-
ditional cardiovascular risk factor, while 30% of men and
32% of women with hypertension had three or more addi-
tional risk factors (6). We had previously reported the high
prevalence of metabolic syndrome in Japanese hypertensive
patients (7). However, other risk factors such as chronic kid-
ney disease (CKD) and hyperuricemia may also contribute
to cardiovascular disease (8, 9). The aim of this study was
to investigate the clustering of cardiovascular risk factors
and BP control status in hypertensive patients.
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Correspondence to Dr. Yuko Ohta, yukoo @kyumed.jp

—261—



Inter Med 49: 1483-1487, 2010 DOI: 10.2169/internalmedicine.49.3406

Table 1. Comparison of the Characteristic

ALL Number of clustering cardiovascular risk factors

0 1 2 23
N 699 131 239 202 127
Female (%) 57.5 56.5 65.3 58.9 41.711
Age (years) 65+12 65*13 66+11 64+12 66x11
Body Mass Index (kg/m?) 24+3 22+2 23£3* 25£3*%} 27 £3*%%
Systolic BP (mmHg) 13311 13110 133%11 133£12 13211
Diastolic BP (mmHg) 74£10 74+8 75+9 75+10 73+10
Number of antihypertensive drugs 20=*1.1 1.8+0.9 19%1.1 2111 2.6+ 1.2*t
Serum LDL cholesterol (mg/dL) 121+30 101 +£22 121 £28* 131£29*¢ 126 £32*t
Serum triglyceride (mg/dL) 135+85 108£72 123+67 145+ 88*t 169+ 106*t
Serum HDL cholesterol (mg/dL) 58+14 60+14 60+16 57%13 54+ 14%%
¢ GFR (mL/min/1.73m?) 70£20 81£16 T2£17* 67+21%t 58 £20*t1
Serum glucose (mg/dL) 10727 99+16 10219 109+ 26* 121 £41*t%
Serum uric acid (mg/dL) 55*1.4 48+1.1 52+1.2*% 5.7%£1.4*t 6.4 % 1.4*t1

Values are means * SD, *p<0.05 vs. 0, 1p<0.05 vs. 1, }p<0.05 vs. 2, BP; blood pressure

5.0% 0.3%

ENNEIRINNES

Risk factor: obesity, diabetes mellitus, dyslipidemia, chronic
kidney disease, hyperuricemia

Figure 1. Number of cardiovascular risk factors in hyper-
tensive patients.

Methods

Subjects were treated hypertensive patients who had been
followed at National Kyushu Medical Center, Fukuoka, Ja-
pan. Subjects included 699 patients, 402 females and 297
males, mean age 65 + 12 years. BP was measured with a
sphygmomanometer with the patient seated. BP control
status was assessed based on the average clinic BP of two
clinical visits. “Good control” was defined as systolic BP
(SBP) of <140 mmHg and diastolic BP (DBP) of <90
mmHg. “Satisfactory control” was defined as SBP of <130
mmHg and DBP of <85 mmHg. In addition, we assessed
the presence of obesity, diabetes mellitus (DM), dyslipide-
mia, CKD and hyperuricemia.

Body mass index (BMI) was calculated as weight/height’
(kg/m®). Obesity was defined =25 kg/m’. DM was defined
as fasting serum glucose =126 mg/dL, serum glucose =
200 mg/dL at any time, HbAlc =6.5%, or the current use
of hypoglycemic agents. Dyslipidemia was defined as serum

LDL cholesterol =140 mg/dL and/or serum HDL choles-
terol <40 mg/dL or the current use of lipid lowering drugs.
Hyperuricemia was defined as serum uric acid =7 mg/dL
or the current use of antihyperuricemic drugs. CKD was
considered to be present if the patient had either a decreased
estimated glomerular filtration ratio (éGFR) (<60 ml/min) or
persistent proteinuria. €GFR was calculated using the Modi-
fication of Diet in Renal Disease (MDRD) formula (for

men, 0.741x175xserum creatinine levels™'**xage®*®; for
women, 0.741x175xserum creatinine levels'*xage®*®x
0.742).

This study was conducted following the guidelines of the
National Kyushu Medical Center.

Statistical analysis

Values are presented as the mean + standard deviation
(SD). The differences in the variables were compared by
one-way ANOVA followed by a Scheffe’s multiple compari-
son test if necessary. A chi-square test was also utilized
when appropriate. P values of less than 0.05 were consid-
ered significant.

Results

Subjects characteristics are presented in Table 1. Mean
age was 65 + 12 years, and 57.5% of the patients were fe-
male. Mean value of BMI was 24 + 3 kg/m’. Average BP
level and the number of antihypertensive drugs were 133 +
11/74 + 10 mmHg and 2.0 + 1.1, respectively. The average
number of additional cardiovascular risk factors was 1.5 +
1.1. Figure 1 shows the prevalence of clustering of cardio-
vascular risk factors. Among hypertensive patients, 18.7%
had no additional risk factor except for hypertension. On the
other hand, 34.2%, 28.9% and 18.2% had one, two or more
than three additional risk factors, respectively. The preva-
lence of each risk factor according to the number of comor-
bid risk factors is shown in Fig. 2. Dyslipidemia was more
frequently complicated in the patients with one additional
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Figure 2. Comorbid disease according to the number of cardiovascular risk factors.

Number of risk: 0

133+12/75+10 mmHg

132+11/734+10 mmHg

Figure 3. Number of antihypertensive drugs according to the number of cardiovascular risk

factors.

risk factor. Similarly, dyslipidemia, obesity and CKD were
complicated in the patients with two risk factors. There were
no significant differences in BP among these groups, while
patients with three or more risk factors group needed greater
number of antihypertensive drugs than those with other
groups (Table 1, Fig. 3). The achievement rate of good
(<140/90 mmHg) and satisfactory (<130/85 mmHg) BP was

81.7% and 40.5%, respectively, in the patients without addi-
tional risk factors (Fig. 4). In contrast, BP in those with ad-
ditional risk factors was less controlled. The patients with
three or more risk factors group showed a significantly
higher body mass index, serum LDL cholesterol, triglyc-
eride, plasma glucose and serum uric acid levels compared
to those in other groups (p<0.05, respectively). They also
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Number of risk: 0

\

<

Number of antihypertensive drugs:
1.8+0.9

<130/85 mmHg
130/85-140/90 mmHg
>140/90 mmHg

Figure 4. Blood pressure control status according to the number of cardiovascular risk factors.

showed significantly lower serum HDL cholesterol and
eGFR levels compared to those in other groups (p<0.05, re-
spectively). In addition, the prevalence of diuretics in the pa-
tients with three or more risk factors group was higher com-
pared to those in other groups. Hyperuricemia was more fre-
quently complicated in the patients taking diuretics com-
pared to those without (32.9% vs 19.3%, p<0.01). Further-
more, the prevalence of DM and obesity in the patients with
three or more risk factors group was higher compared to
those in other groups. As expected, the prevalence of DM
was also higher in the patients with obesity (49.4% vs
35.3%, p<0.05).

Discussion

The American and European guidelines as well as the
Japanese guidelines emphasize the importance of the man-
agement of high risk patients, such as patients with multiple
risk factors or DM (5, 10, 11). However, the control status
of BP in the hypertensive patients with DM/CKD remains
inadequate. Several surveys have reported that the propor-
tion of DM patients with controlled BP varied from 4% to
20% (12-14) and the proportion of CKD patients with con-
trolled BP was 29% (15). Although BP control status in our
hypertensive patients with multiple risk factors seems some-
what better than that seen in previous studies, strict goal BP
levels were not achieved in a significant number of the pa-
tients.

Among our hypertensive patients, 81.3% had one or more
and 18.2% had three or more additional risk factors, sug-
gesting the clustering of cardiovascular risk factors in the
hypertensive patients. This observation is compatible with

the previous finding that almost 80% of patients with hyper-
tension had at least one additional cardiovascular risk factor,
while 30% of men and 32% of women with hypertension
had three or more additional risk factors in the Framingham
Heart Study (6). Another study reported that more than 50%
of hypertensive patients were complicated with DM, dyslipi-
demia, or obesity (16). There might be some differences in
the prevalence based on study populations and definitions of
risk factors, as well as the inclusion of patients with preex-
isting cardiovascular disease. Each component of metabolic
syndrome has been reported to be associated with cardiovas-
cular disease and the risk increases in incremental fashion
with the number of components of metabolic syn-
drome (16-21). The patients with either hypertension or DM
components in the formation of a diagnosis of metabolic
syndrome had the greatest risk for cardiovascular dis-
ease (18, 20), however, it was also suggested that lowering
uric acid and lipid can reduce cardiovascular risk (22-24).
Because the clustering of three or more metabolic syndrome
components increases the incidence of cardiovascular dis-
ease, the identification and management of additional risk
factors as well as aggressive treatment to achieve recom-
mended BP goals, should be encouraged to prevent cardio-
vascular events in hypertensive patients.

The limitation of our study includes the definition of
dyslipidemia. Elevated LDL-C and high TG/low HDL-C
may play different role in the pathogenesis of atherosclero-
sis, however, we did not analyze these patients separately
since the number of patients with low HDL-C was small
and TG levels were not necessarily determined at fasting
condition.

In conclusion, the prevalence of cardiovascular risk fac-
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tors, such as obesity, DM, dyslipidemia, CKD and hyperu-
ricemia was high in hypertensive patients. In addition, the
patients with clustering additional risk factors needed a

greater number of antihypertensive drugs. More intensive in-
tervention for not only BP but also for other complicated
risk factors should be required in hypertensive patients.
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CLINICAL RISK FACTORS IN REGIONAL BRAIN
ISCHEMIA USING SINGLE PHOTON EMISSION
COMPUTED TOMOGRAPHY

To the Editor: Single photon emission computed tomogra-
phy (SPECT) brain perfusion imaging has been widely used
to diagnose older patients with Alzheimer’s disease and
other dementia’? and to study cerebrovascular diseases and
focal epilepsy and even to determine brain death.?
Because SPECT provides a qualitative estimate of regional
cerebral blood flow (rCBF) according to the radiotracer
accumulating in different areas of the brain, the neurolog-
ical disorders that are tightly coupled with brain metabo-
lism can be detected. Therefore, it is postulated that the rate
of delivery of nutrients, which not only the brain disease
itself determines, but which other factors such as local
circulation and blood components also influence, affects
hypoperfusion.

Ninety-five older patients (53 men, 42 women) with
suspected stroke were randomly enrolled to undergo the
SPECT study. There were no significant differences in age
and sex distribution. The SPECT procedure and data anal-
ysis, which an experienced technician and two specialists in
SPECT blindly performed, were detailed elsewhere.* The
results of SPECT were shown as two parts: average blood
perfusion in two hemispheres (mL/min per 100 g of brain
tissue) and regional cerebral perfusion in each brain lobe.
For the former, average blood perfusion was defined as
positively low perfusion when less than 40 mL/min per
100 g of brain tissue. In addition, all of the diagnostic in-
formation was collected from the case history, and infor-
mation on the blood variables obtained within 3 days of the
SPECT detection included red blood cell count (RBC), he-
moglobin (Hb), aspartate transaminase, alanine aminotr-
ansferase, lactate dehydrogenase (LDH), total protein,
albumin, blood urea nitrogen, creatinine, fasting blood
glucose (FBG), glycosylated Hb (HbA1c), total cholesterol,
high-density lipoprotein cholesterol, low-density lipopro-

tein cholesterol, and triglycerides. Data were expressed as
means + standard errors. Statistical analysis was per-
formed using the chi-square test, the Student #-test, anal-
ysis of variance, and the Bonferroni test.

Cerebral ischemia was found in 67 patients, of whom
91.0% had bilateral hemisphere ischemia, especially the
men (male, 58.2%; female, 32.8%; P =.03) and patients
aged 75 and older (> 75, 61.2%; <75, 29.8%, P<.001).
Local ischemia was always detected when patients were
diagnosed with cerebral infarction, hypertension, type 2
diabetes mellitus, cervical syndrome, Alzheimer’s disease,
coronary heart disease, insomnia, carotid artery stenosis,
heart failure, reflux esophagitis, arrhythmia, anemia, cere-
bral hemorrhage, brain atrophy, or depression. Hypoper-
fusion in the left lobes was significantly more frequent than
in the right lobes in patients diagnosed with cerebral in-
farction (left, 33.6%; right, 26.6%; P =.03), hypertension
(left, 29.1%; right, 18.4%; P <.001), and Alzheimer’s dis-
ease (left, 18.4%; right, 12.2%; P =.01). Moreover, differ-
ences were also found in the relationship between blood
variables and local hypoperfusion. As shown in Table 1,
older patients were at greater risk for local hypoperfusion
with lower RBC, Hb, and serum albumin and higher FBG,
HbA1c, and LDH.

Lines of evidence have shown that SPECT brain per-
fusion imaging should be considered to be a preferred test
for the diagnosis of some brain diseases since it was intro-
duced as an instrument for the evaluation of rCBF in the
early 1980s,"-3 but a frequent shortcoming of these reports
is that the most-typical cases were chosen, and normal older
subjects were chosen as controls. Although this improved
confidence in the clinical standard of validation, it limited
the utility of the results. For example, most older adults
with Alzheimer’s disease have one or more concomitant
diseases, such as cerebrovascular disease, cardiovascular
disease, and metabolic disease.

Although the sex and age differences in cerebral blood
perfusion are still largely unexplored, it should be considered

Table 1. Blood Variables Collected from Patients with No, Left, and Right Lobe Ischemia According to Single Photon

Emission Computed Tomography

Mean + Standard Error

Blood Variable No Ischemia Left Ischemia Right Ischemia F Value P-Value
Red blood cell count ( % 10%mL) 43+ 0.1 3.7+ 01 39 +0.1 343 .03
Hemoglobin, g/dL 139+ 0.2 122 £ 0.1 124 + 0.2 4.24 .01
Aspartate transaminase, U/L 214 +1.2 25.6 + 1.1 255 +1.2 0.56 57
Alanine aminotransferase, U/L 17.5 £ 1.6 244 + 21 242 + 2.1 0.43 .65
Lactate dehydrogenase, U/L 158.9 + 4.2 207.2 + 5.0 217.2 = 6.2 4.31 .01
Total protein, g/dL 6.7 + 0.1 6.6 + 0.1 6.7 + 0.1 0.07 93
Albumin, g/dL 43+ 0.0 3.7+ 01 3.7+ 01 3.18 .04
Blood urea nitrogen, mg/dL 174 £1.2 151 +£ 0.5 16.2 + 0.7 1.08 34
Creatinine, mg/dL 0.91 + 0.05 0.75 + 0.02 0.71 £ 0.04 1.88 16
Fasting blood glucose, mg/dL 113.8 £ 5.7 165.1 £+ 5.2 157.8 + 4.8 3.37 .04
Glycosylated hemoglobin, % 48 +0.2 6.2 + 0.1 6.1 +£0.2 3.69 .03
Total cholesterol, mg/dL 204.6 +10.4 1943 + 3.6 186.0 + 4.1 1.71 18
High-density lipoprotein cholesterol, mg/dL 53.7 + 2.2 532+ 28 52.0 + 3.4 0.04 .96
Low-density lipoprotein cholesterol, mg/dL 105.0 £ 7.6 99.2 + 41 103.8 + 441 0.35 .
Triglycerides, mg/dL 116.6 + 11.2 1121 £ 54 103.8 + 7.3 0.53 .59
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in the intervention for patients by combining with other fac-
tors. For Japanese people, it has been reported that rCBF is
higher in women than in men aged 60 and older and declined
significantly with age.® The possible foundation might be as-
sociated with physical activity such as housework performed
by older women but not older men in Japan. More physical
activity is associated with greater cerebral blood volume and a
lower risk for developing some dementia diseases;® hence it is
plausible that older women had higher blood perfusion than
men younger than 75 in this study. In addition, vascular risk
factors, such as hypertension,” diabetes mellitus,® and even
coronary heart disease” also negatively affect rCBE. Moreover,
SPECT scans were always performed after intravenous injec-
tion of the RBC tracer (e.g., 99mT c-labeled RBC) and plasma
tracer (e.g., 99mT c-labeled human serum albumin). Hence,
the levels of RBC, Hb, and serum albumin could also affect the
results of SPECT.

This study found that age, sex, some blood variables, and
concomitant diseases significantly influenced the average value
of hemisphere blood perfusion and rCBE, which was in part in
accordance with previous studies.> Therefore, it is important
that these factors be taken carefully into account for patient
enrollment in SPECT studies. Physicians should be aware of
risk factors in regional brain ischemia for older patients.
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CENTENARIAN STROKE TREATED WITH
REHABILITATION THERAPY

To the Editor: A 104-year-old, right-hand-dominant man
who awoke with aphasia and right-sided weakness was
admitted to the emergency department in February 2006.
He had a previous history of hypertension, lacunar cere-
bellum stroke, implanted cardiac pacemaker, and urothelial
carcinoma stage G2 pT1 (treated by transurethral resection
in 2005). Before admission, he had been independent in
activities of daily living (ADLs) (Barthel Index: 100/100)
and able to ambulate independently with a walking stick.
He enjoyed an active lifestyle, including walking every day.
He had no cognitive alterations.

On hospital admission, he had severe motor deficit with
right hemiplegia, mixed aphasia, and delirium. Computer-
ized tomography showed an acute infarct in the left anterior
middle cerebral artery. Physical therapy was not initially
indicated because of delirium, severe flaccid right-sided
weakness, and lack of sitting balance.

He was admitted to a subacute care unit for follow-up.
He required major assistance (2 people) to stand, lacked
sitting balance, and was completely dependant for personal
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Aim: The Japan Geriatrics Society (JGS) developed the guidelines for medical treatment
and its safety in the elderly and the list of potentially inappropriate medication use, a
Japanese version of the Beers list, in 2005. The JGS working group in collaboration with
the Japan Broadcasting Corporation conducted the survey to geriatricians to investigate
their experiences of adverse drug reactions (ADR) caused by potentially inappropriate
medications.

Methods: In September 2008, the survey mails were sent to all the JGS certified geri-
atricians (n = 1492). The questionnaire consisted of 1 year of experiences of ADR of any
type, past experiences of ADR by the use of antipsychotic benzamides, hypnotic benzo-
diazepines, digoxin (20.15 mg/day), vitamin D3 (alfacalcidol 21.0 pg/day) and additional
drugs, and their attitudes to reduce the dose/number of drugs for the prevention of ADR.

Results: A total of 425 geriatricians responded (response rate 29%). Seventy-two percent
experienced ADR within 1 year. Past experiences of ADR were reported by 79% for
antipsychotic benzamides, 86% for hypnotic benzodiazepines, 70% for digoxin and 37%
for vitamin Dj. Free responses included frequent ADR by non-steroidal anti-inflammatory,
antihypertensive, antiplatelet, anti-arrhythmic, antidiabetic and antidepressant drugs.
Reduction of drugs for ADR prevention was attempted by 93%.
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Conclusion: This survey showed that most geriatricians experience ADR and take pre-
ventive measures for ADR. The results can be used for education and the development of
new guidelines. Geriatr Gerontol Int 2011; 11: 3-7.
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Introduction

Adverse drug reactions (ADR) are more frequent and
severe in the elderly than in young adults. A recent
systematic review' of prospective observational studies
reported that 10.7% of hospital admissions were asso-
ciated with ADR in elderly patients, while 6.3% were so
in young adults. Surveys performed in acute care hos-
pitals in Japan also showed that inpatients aged 70 years
or older were 1.5-fold more likely to develop ADR than
those under 60 years of age,” and that the ADR inci-
dence among elderly inpatients was 6-15%.° It has been
reported from Western countries that ADR occur
in more than 10% of outpatients or nursing home
residents.*

Although many factors relate to the high ADR
incidence in the elderly, overdoses resulting
from age-related changes of pharmacokinetics/
pharmacodynamics and polypharmacy may be of critical
importance.”* Because the evidence for the elderly is
limited, practical guidelines to medical treatment and its
safety are required in the field of geriatric medicine.

The Japan Geriatrics Society (JGS) has conducted
educational activities through scientific sessions and
official journals to reduce ADR. As part of activities, the
ad hoc committee “Working group on guidelines for
medical treatment and its safety in the elderly” was set
up in 2003, and the JGS guidelines for medical treat-
ment and its safety in the elderly were published in
2005.° In the guidelines, the list of medications that
should be prescribed with special attention to elderly
patients was reported and was put on the JGS website.
This list, a Japanese version of the Beers list,*” consists
of 45 drugs or drug classes that may be harmful or less
efficient, thus potentially inappropriate for elderly
patients, and can be applied to reduce ADR and polyp-
harmacy in clinical settings of geriatric medicine and
nursing-care facilities.®

Although the mass media expressed an interest in
these activities, the JGS should increasingly accumulate
the evidence and make a proposal on pharmacotherapy
of the elderly for public education. For this purpose, the
JGS working group in collaboration with the Japan
Broadcasting Corporation (NHK) conducted the survey
to JGS certified geriatricians to investigate their experi-
ences of ADR caused by potentially inappropriate medi-
cations. This commission report of the working group
shows the survey results.

4 |

Methods

Mailing and collection of the questionnaire

[n September 2008, the questionnaire was mailed by the
NHK to all the JGS certified geriatricians (n = 1492) who
appeared on the JGS website. In the cover letter, a brief
introduction including the background and aim of the
survey was described, followed by the statement that
this survey was carried out in collaboration with the
NHK and the JGS working group. The JGS version of
the Beers list (Table 1 and detailed explanation) was
included in the mail for options of additional drugs. The
responder was asked to return the questionnaire to the
NHK by fax without his/her name.

Questionnaire item

The questionnaire consisted of 1-year experiences of
ADR of any type (yes/no question), past experiences
(frequent, occasional or none) of ADR by the use of
antipsychotic benzamides (sulpiride, sultopride), hyp-
notic  benzodiazepines (flurazepam, haloxazolam,
quazepam, triaxolam), digoxin (20.15 mg/day), vitamin
D; (alfacalcidol >1.0 ug/day) and free additions, and
their attitudes to reduce the dose/number of drugs for
the prevention of ADR (yes/no question). In addition,
free comments on the problems and approaches related
to pharmacotherapy in the elderly were asked. The
above four classes of drugs were chosen from the JGS
version of the Beers list (Table 1) because these drugs
were considered frequently prescribed to elderly
patients.

Statistical analysis

The data are shown as the number and the percent of
subjects. The x*-test was performed to analyze the asso-
ciations between ADR experiences.

Results

A total of 425 geriatricians responded, resulting in a
response rate of 28.5%. The response rate would have
been 29.1% if the 30 subjects to whom the mails were
not successfully delivered were excluded.

The summary of the results is shown in Table 2.
Seventy percent of the geriatricians reported
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Table 1 List of medications that should be prescribed with special attention to elderly patients JGS version of

the Beers list)

Class

Drug (generic name)

Antihypertensive (central sympathetic blocking agents)

Antihypertensive (rauwolfia)

Antihypertensive (short-acting calcium channel blockers)

Vasodilator
Cardiac glycoside
Anti-arrhythmic

Antiplatelet
Hypnotic (barbiturates)

Hypnotic (benzodiazepines)

Anxiolytic (benzodiazepines)
Antidepressants

Antipsychotic (phenothiazines)
Antipsychotic (butyrophenones)
Antipsychotic (benzamides)
Anti-parkinsonian

Antiepileptic

Narcotic analgesic
Non-steroidal anti-inflammatory

[rritant laxative

Skeletal muscle relaxant
Soothing muscle relaxant
Intestinal antispasmodic

Anti-emetic

Androgen

Estrogen

Thyroid hormone

Hypoglycemics (1st-generation sulfonyl urea)

Hypoglycemics (biguanides)

Iron
Vitamin D

Methyldopa

Clonidine

Reserpine

Nifedipine

Isoxsuprine

Digoxin (20.15 mg/day)
Disopyramide

Amiodarone

Ticlopidine

Pentobarbital

Amobarbital

Barbital

Chlorpromazine, promethazine, phenobarbital
Flurazepam

Haloxazolam

Quazepam

Triaxolam

Chlordiazepoxide, diazepam

Tricyclic (amitriptyline, imipramine, clomipramine)
Maprotiline

Thioridazine, chlorpromazine, levomepromazine
Haloperidol, timiperone, bromperidol
Sulpride, sultopride

Trihexyphenidyl

Phenobarbital

Phenytoin

Pentazocine

Indometacin

Diclofenac sodium, naproxen, piroxicam
Caster oil

Methocarbamol

Oxybutynin

Butylscopolamine

Propantheline

Metoclopramide

Domperidone

Methyltestosterone

Estrogens

Dried thyroid

Chlorpropamide

Acetohexamide

Metformin

Buformine

Fe (2300 mg/day)

Alfacalcidol (1.0 pg/day)

Doses in the parentheses are applicable for digoxin, Fe and alfacalcidol. This list with detailed explanation such as trade names

and alternative drugs was enclosed in the questionnaire.

experiences of ADR within a year, even though non-
responders (n=7) were included in those without
experience. Regarding past experiences of ADR,
approximately a quarter of the geriatricians reported
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Table 2 Geriatricians’ experiences of adverse drug reactions (ADR) and their attitudes to reduce drugs for the

prevention of ADR (n = 425)

1. One-year experiences of ADR of any type (n=418)

2. Past experiences of ADR by use of the following drugs

71.5%

Frequent Occasional  Frequent + Occasional

(i) Antipsychotic benzamides (n = 381) (sulpiride, sultopride)

(i) Hypnotic benzodiazepines (n = 386)
(flurazepam, haloxazolam, quazepam, triaxolam)

93 (24.4%)
93 (24.1%)

207 (54.3%)
241 (62.4%)

300 (78.7%)
334 (86.5%)

(iii) Digoxin (20.15 mg/day) (n = 382) 33 8.6%) 234 61.3%) 267 69.9%)
(iv) Vitamin D; (n = 373) (alfacalcidol 21.0 pg/day) 14 (3.7%) 125 (33.5%) 139 (37.3%)
3. Past experiences of ADR (free responses; 1 = 240)
Class of drugs Frequent Occasional Frequent + Occasional
(i) Non-steroidal anti-inflammatory 60 34 94

(ii) Antihypertensive 19 27 46

(iii) Antiplatelet 17 21 38

(iv) Antidiabetic 19 15 34

(v) Anti-arrhythmic 13 17 30

(vi) Antidepressant 15 10 25

(vii) Anti-Parkinson 9 12 21
(viii) Warfarin 6 7 13

4. Reduction of the dose/number of drugs for the prevention of ADR (n =417)

93.0%

Data in the parentheses indicate the number of responses to each questionnaire item. Each value indicates the number of cases
and the percentage. Free responses to past experiences of ADR show the classes of drugs with more than 10 cases.

nearly 40% by vitamin D;. Interestingly, the x-square
test showed that 1-year experiences of ADR of any type
were significantly associated with ADR experiences by
each of the four classes of drugs (data not shown),
suggesting that some geriatricians frequently experience
ADR of various types, and others do not. Free responses
(n = 240) included common ADR by non-steroidal anti-
inflammatory drugs; 25% of the responders reported
frequent ADR and 39% reported frequent or occasional
ADR. More than 90% of the geriatricians reported that
they reduced the dose and number of drugs for the
prevention of ADR.

Free comments on the problems and approaches
related to pharmacotherapy in the elderly were summa-
rized as follows: (i) lack of understanding about drug
metabolism and ADR by doctors and patients, and need
for their education; (i) training of geriatricians who
understand medical treatment in the elderly and are able
to align prescriptions in a comprehensive manner; (iii)
medication errors and a lack of prescription information
derived from multi-consultations are problematic, thus
a medication management and interdisciplinary col-
laboration system must be established; and (iv) because
a medical fee system in which an easy medication is
profitable rather than attentive listening may cause
polypharmacy, guidelines and a new medical system to
block this pathway should be created.

Discussion

In this questionnaire survey, although the mails were
sent from the NHK, approximately 30% of the JGS
certified geriatricians responded, expressing their high
interest in medical treatment in the elderly. Seventy
percent of them reported ADR experiences within a
year, while more than 90% attempted to reduce the
dose and number of drugs for the prevention of ADR.
Although most geriatricians reported ADR experi-
ences, the prevalence should be carefully interpreted.
First, sampling bias and overestimation are possible,
because geriatricians who experienced more ADR and
were conscious of ADR might have responded more
actively. Second, there is a problem in reliability of ADR,
because judgments of ADR including causality and
severity may vary between geriatricians, and ADR expe-
riences were dependent on memory rather than records.
The questionnaire item concerning the frequency of
ADR for individual drugs was also ambiguous. Because
the frequency of ADR is related to the frequency of
prescriptions, free responses included many common
medications for elderly patients, such as non-steroidal
anti-inflammatory drugs and antihypertensive drugs.
As described above, this survey was not designed to
determine the incidence of ADR per patient or drug.
The aim was to accumulate the opinions of JGS certified
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geriatricians about ADR and pharmacotherapy, thus the
results may have reflected their awareness of the issues.
Taken together, it is reasonable that antipsychotic
benzamides, hypnotic benzodiazepines and digoxin
(20.15 mg/day) are included in the JGS version of the
Beers list, because 70-80% of geriatricians reported
ADR experiences by these drugs. This questionnaire
also asked about ADR by vitamin D, which was not
included in the lists of potentially inappropriate medi-
cations in Western countries.*® Vitamin D+ (alfacalcidol
>1.0 pg/day) was included in the JGS list, because this
class of drugs are frequently and carelessly used at high
doses with calcium preparations for treatment of
osteoporosis, leading to hypercalcemia. The result that
37% experienced vitamin D-related ADR justified the
inclusion of vitamin D in the list. Regarding additional
classes of drugs with more than 10 responses, some
drugs of all classes but warfarin were also included in
the JGS list. Each drug with many responses should be
considered for inclusion when the list is updated.

It is not surprising but important that 93% of geri-
atricians reduced drugs for the prevention of ADR. This
may be a result of educational activities by the JGS and
may represent advanced performance of JGS certified
geriatricians. Educational efforts and public information
to reduce ADR should be strengthened.

The data are not available about what percentage of
patients received interventions for drug reduction. We
reanalyzed the data of the ADR survey conducted in five
university hospitals,” and found that the number of
drugs were decreased in 20% of inpatients (n=1002)
during hospital stay, although the reason for drug
reduction is unknown. The investigation of five long-
term care facilities’ showed that one or more drugs were
discontinued after admission in 40% of 581 patients on
medications. It is noteworthy that the numbers of drugs
included in the 1997 version of the Beers list® were
decreased by 33% (from 61 to 41 cases) in this investi-
gation, even though these drugs were not selectively
discontinued. In the future, prospective studies to
survey the frequency of drug reduction per patient for
ADR prevention, and interventional studies, preferably
randomized controlled trials, to investigate the efficacy
of drug review/reduction using the JGS version of the
Beers list needs to be performed.

Finally, free comments should be appreciated.
Various problems and proposals raised from clinical
practice are reasonable and were summarized as
described in the results section. Other comments
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included the issue of drug dependency or fear of some
patients, effectiveness-biased advertisements by phar-
maceutical companies and disease-specific guidelines
neglecting the individual difference, leading to the high
ADR incidence and inappropriate medication manage-
ment in elderly patients. Based on the results and com-
ments obtained from this survey, the JGS and
geriatricians should promote researches and accumu-
late the evidence concerning pharmacotherapy in the
elderly to develop new guidelines and advance educa-
tional activities.
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Regulatory Mechanisms and Practical Management in Vascular Calcification.
Arterial calcification and risk of cardiovascular events in diabetes mellitus.
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Kunimitu Iwai, Shigeto Morimoto

The cohort studies reported the subclinical vascular calcification including atheroslerosis starts during pre-
diabetic state characterized by impaired fasting glucose. In the cardiovascular systems of diabetes mellitus
there is an original mechanism to induce the medial calcification other than intimal calcification observed in
the classical atherosclerosis. This is characterized as the ectipic osteogenesis induced by paracrine signals
from inflammatory lesions in the adventitia. On the other hand, many internal systems have been discovered

to inhibit vascular calcification.
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