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LETTER TO THE EDITOR

A Growing Mass in the Mediastinum: Hiatus Hernia

Bowditch first published a description of a hiatus hernia (HH) in
1853. In 1919, Soresi was the first to surgically reduce a HH. During
the first half of the 20th century, the association between gastro-
esophageal reflux disease (GERD) and HH was established. HHs
are classified into four types: type I indicates sliding hernia; type
Il, paraesophageal hernia (incidence <5%); type lll, mixed sliding
and paraesophageal hernia; and type IV, herniation of additional
organs (colon, omentum, and spleen).' A giant HH is a hernia that
includes at least 30% of the stomach in the thorax, and most
commonly is a type Il hernia.? There are two potential mechanisms
of giant HHs: (1) GERD leads to esophageal scarring and shortening
with traction on the gastroesophageal junction and gastric hernia-
tion; and (2) chronic positive pressure on the diaphragmatic hiatus
with a propensity to herniation leads to gastric displacement into
the thorax, resulting in causing GERD.” We report an elderly patient
with a growing mass in the mediastinum on the roentgenogram,
who was already treated for erosive esophagitis.

An 85-year-old female patient presented himself with a large
mass in mediastinum on the chest roentgenogram. The patient
had already received both treatments with a proton pump inhibitor
for erosive esophagitis and a calcium channel blocker for hyperten-
sion. She had neither chest oppression nor respiratory distress. Her
physical examination results showed that she was neither anemic
nor febrile. Her blood pressure indicated 125/70 mmHg on the su-
pine position. In fact, her chest roentgenography revealed a large
mass overlapping with the heart (Figure 1A, arrows), which
included the air—fluid level (arrowheads), with a pulmonary scar
in the right lower field. Retrospective analyses using the chest
roentgenograms showed that the mass was found on the film ob-
tained 2 years ago (Figure 1B, arrows), and that it was not detected
on the film 4 years ago (Figure 1C). Chest computed tomography
indicated a large HH with intrathoracic stomach located behind
the left atrium (Figure 1D) as previously described.” A diagnosis
of HH type Il was made. At follow-up 1 year later, the patient
was asymptomatic, although she received no further treatment.

Lim et al* have recently reported a unique case of a massive HH
in a 93-year-old woman patient, compressing on the left atrium,
mimicking a left atrial mass. A massive HH and the thoracic stom-
ach were also illustrated by barium swallow as images in cardiovas-
cular medicine during left atrial catheter ablation for atrial
fibrillation.” Echocardiography is an investigational tool for
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identifying cardiac masses. However, detection of extracardiac
masses using echocardiography may lead to a misdiagnosis. The
result from another asymptomatic patient with a paracardiac
mass in the right lower lobe suggests the remarkable accuracy of
chest computed tomography for diagnosing a massive HH contain-
ing the whole stomach and fatty omental tissue.” A case of massive
HH masquerading as a tension pneumothorax was also reported.®
Clinicians should consider a large HH when examining patients
with a mass that is located behind the heart in the mediastinum
on the roentgenogram. Our images concerning HH appear to be
instructive for clinicians.
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Figure 1 Chest roentgenography reveals (A) a large mass overlapping with the heart (arrows), which includes the air—fluid level (arrowheads), with a pulmonary scar in the right
lower field. Retrospective analyses using the chest roentgenograms show that (B) the mass was found on the film obtained 2 years previously (arrows), and that (C) it was not
detected on the film 4 years ago. (D) Chest computed tomography indicates a large hiatus hernia with intrathoracic stomach located behind the left atrium.
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ORIGINAL ARTICLE

Association between blood pressure and disability-free
survival among community-dwelling elderly patients
receiving antihypertensive treatment

Osamu Iritani!, Yumi Koizumi2, Yuko Hamazaki?, Hiroshi Yano!, Takuro Morita!, Taroh Himeno!,

Tazuo Okuno!, Masashi Okuro!, Kunimitsu Iwai' and Shigeto Morimoto®

A reduction of elevated blood pressure (BP) is an important treatment goal in elderly hypertensive patients. However, excessive
reduction of systolic BP (SBP) and/or diastolic BP (DBP) might be harmful in such patients. We investigated whether this was
the case with regard to risk of incident disability or death in community-dwelling elderly subjects. We analyzed 570 patients
receiving antihypertensive treatment aged 65-94 years. The endpoint was the composite outcome of incident disability, defined
as first certification of a support/care need or death. Relationships among each of the four classes of SBP or DBP and the risk
of incident disability or death were estimated using the Cox proportional hazards model. Over four years, 77 (13.5%) incident

disabilities or deaths occurred. After adjustment for age, sex and variables selected according to their univariate analysis
P-value <0.20, the risk of events was significantly higher in subjects with baseline SBP <120 mm Hg (hazard ratio

(HR) =2.81, P=0.023) and >160mmHg (HR=4.32, P<0.001), compared with subjects with baseline SBP of
140-159 mm Hg, who showed the lowest incidence of events. This J-curve relationship was observed in very elderly patients
(=75 years) but not in younger patients. Patients with SBP <120 mm Hg tended to have a higher risk of incident disability
caused by cerebral events, and those with SBP > 160 mm Hg had a higher risk of incident disability caused by falls/bone
fractures. These observations indicate that excessive BP reduction could cause discontinuance of disability-free survival in

community-dwelling elderly patients.

Hypertension Research (2014) 37, 772-778; do0i:10.1038/hr.2014.67; published online 27 March 2014
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INTRODUCTION

Providing high-quality treatment to older adults with elevated blood
pressure (BP), which is aimed at both the prevention of cardiovas-
cular/cerebrovascular (CV) morbidity/mortality and the promotion
of cognitive/physical function, is growing in importance because of
the improved survival of patients with hypertension into old age.
Many large-scale intervention trials, including a meta-analysis of eight
large-scale intervention trials in elderly hypertensive patients aged
>60 years,' recent clinical trials limited to elderly patients aged
>60 years,>”’ and Hypertension in the Very Elderly Trial,® which
enrolled those aged >80 vears, have revealed significant reductions in
CV morbidity/mortality with antihypertensive treatment. By contrast,
several long-term interventional trials also have demonstrated
J-curve phenomena for the relationships of achieved systolic BP
(SBP), 11 diastolic BP (DBP)!?!? and both!* with CV morbidity/
mortality in elderly hypertensive patients with various CV conditions,
including coronary heart disease. Moreover, hypertension is also
known to be linked to frailty in the elderly.!>!® In Japan, the
public Long-Term Care Insurance system provides services to

disabled older adults who have been certified as requiring
support (levels 1-2) or care (levels 1-5).!718 However, few studies
have examined the association of BP with disability-free survival
in community-dwelling elderly hypertensive patients. Therefore,
we sought to determine the appropriate BP for elderly
patients receiving antihypertensive treatment by examining the
associations between baseline BP and the risk of incident disability
or death.

METHODS

Subjects

The target area was a town with a population of ~30000 in Ishikawa, Japan.
The proportion of elderly people aged =65 years in the total population was
19.6% (2010). The local government provides a public health center-based
annual health check-up to these elderly subjects. In April 2008, of all 4050
community-dwelling uncertified elderly subjects aged =65 years, 1091
supplied complete information at the time of their health check-ups. Of those
subjects, 62.6% were hypertensive, defined as BP > 140/90 mm Hg or receiving
current antihypertensive treatment (n=683). Among hypertensive subjects,

IDepartment of Geriatric Medicine, Kanazawa Medical University, Ishikawa, Japan and 2School of Nursing, Kanazawa Medical University, Ishikawa, Japan
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84.8% were recciving antihypertensive treatment (n==579)1 and  were
included in our study.

Baseline examinations
A self-administered questionnaire, which included medical history and time
since the last meal,”® was completed at bascline. The blood condition was
defined as fasting if blood was collected more than 8h after the last meal.
Chronic kidney disease was defined as an estimated glomerular filtration rate,
calculated using the modification of diet in renal disease equation with
coefficients modified for Japanese patients,”! of <60mlmin~!'1.73m "%
Diabetes mellitus was defined as fasting blood glucose =7.0mmoll~!
(126 mgdl™!), non-fasting glucose =11.1mmoll ™" (200mgdl 1), HbAlc
>6.5% by a standardized method, or the use of hypoglycemic agents and/or
insulin.?? Dyslipidemia was defined as fasting serum fotal cholesterol
>220mgdl ™!, triglycerides =150 mgdl~!, HDL cholesterol <40mgdl ',
or use of the lipid-lowering agents.”® Hyperuricemia was defined as serum uric
acid 27.0mgdl ™" in men and =6.0mgdl ™! in women or the use of uric
acid-lowering agents.>! Hypoalbuminemia was defined as serum albumin
<4gdl~t»

Measurements of bascline BP were performed based on the guidelines for
the management of hypertension,”® by trained observers using a mercury
sphygmomanometer.

Analysis

The primary endpoint of the present study was the composite outcome of
incident disability, defined as the first certification for any level of support/care
need, or death. Support/care need was judged by the Regional Comprehensive
Support Center (RCSC) of the local government, on the basis of the
investigation form completed by interview by the RCSC 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 need on the
papers of all certificated persons, and we classified the diseases into four
categories, namely cerebral events, falls/bone fractures, dementia/depression
and other diseases. Baseline SBP and DBP were each classified into four classes
(SBP: <120, 120-139, 140~159 and >160 mm Hg; DBP: <70, 70-79, 80-89
and >90mm Hg).>¥ The results for continuous variables in baseline clinical
characteristics were compared using Mann-Whitney U-analysis. Discrete
variables were compared by y*-analysis. Comparisons of data among the
groups of SBP and DBP were performed by the Kruskal-Wallis test with
Bonferroni’s correction. Proportional hazards regression (Cox) models?” were
used to estimate the unadjusted hazard ratio (HR) of incident disability or
death with 95% confidence intervals (Cls) by age, sex, risk factors shown in
Table 1, and classes of SBP or DBP. Multivariate models were used to adjust for
potential confounding factors at P<0.20.>% Using Cox regression, the HR
for each baseline BP (SBP: 140-159 mmHg; DBP: 70-79mmHg) and the
corresponding 95% Cl were calculated. Data were analyzed using IBM-SPSS
software (v. 18.0, IBM=SPSS, Chicago, IL, USA).

Ethical considerations

The study was formally approved by the Clinical Research Ethics Committee of
Kanazawa Medical University. It was also approved by official agreement
between the mayor of the town and us. We received baseline data and
information of new onset of disability or death, which were irreversibly
anonymized, during the follow-up period from the RCSC of the town.

RESULTS

Study population

Out of the 579 treated hypertensive elderly patients, nine moved out
of the area during the four-year period and were also excluded. A total
of 570 subjects (225 men and 345 women) were included in this
analysis. Table 1 shows the baseline clinical characteristics of all of the
patients at study entry. The mean * s.d. age of subjects was 74.2+ 6.1
years (65-94 years). The percentage of patients aged =75 years was
46.3% (Table 1).

Disability-free survival in elderly hypertensives
O lritani et al

Disability and death

A total of 77 subjects (33.8/1,000 person-years) either became
disabled or died. These patients included 62 cases of incident
disability (27.2/1,000 person-years) and 15 deaths without disability
(6.6/1,000 person-years). Seven patients died after incident disability
(3.1/1,000 person-years), and a lotal of 22 died (9.6/1,000 person-
years) during the period (Table 1). Compared with patients with
disability-free survival, patients with incident disability or death
showed a significantly higher mean age and higher female sex rate
(Table 1). The incidence rates of the composite outcome of incident
disability and death for patients with baseline SBP <120, 120-139,
140-159 and =160 mmHg were 459, 34.7, 19.7 and 75.6/1,000
person-years, respectively, while those for patients with baseline
DBP <70, 70-79, 80-89 and =90mmHg were 37.5, 33.3, 33.3
and 32.9/1,000 person-years, respectively. The Kruskal-Wallis test
revealed higher incidences of a past history of heart disease in the
lower SBP groups and higher incidences of past histories of stoke,
chronic kidney disease and diabetes mellitus in the lower DBP groups
(Table 2).

Age, female sex, past history of stroke, past history of heart disease,
chronic kidney disease, diabetes mellitus, hyperuricemia, and hypoal-
buminemia were associated with the risk of incident disability or
death in univariate analyses and were sequentially included in the
final Cox proportional hazards regression model. The relationship
between baseline SBP or DBP and the incidence of events is shown in
Figure 1. After adjustment for these factors, the HR for disability or
death over four years was significantly higher in subjects with baseline
SBP<120mm Hg (HR=2.81, 95% Cl=1.15-6.82, P=0.023) and
=160 mmHg (HR =4.32, 95% CI = 1.90-9.83, P<0.001), compared
with subjects with baseline SBP of 140-159 mm Hg, which yielded the
lowest incidence of events (Figure 1). After adjustment for the same
factors, the HR for disability alone was also significantly higher
both in subjects with baseline SBP<120mmHg (HR =3.37, 95%
Cl=1.18-9.60, P=0.023) and in those with baseline SBP > 160 mm
Hg (HR=4.09, 95% CI=1.03-8.16, P=0.043), compared with
control subjects (Figure 1). Compared with the same control group,
the HR for all-cause death was significantly higher in those with
baseline SBP=160mmHg (HR=6.10, 95% CI=1.33-19.5,
P=0.017) but not in those with <120mmHg. There was no
difference in HR among each of the baseline DBP classes (Figure 1).

In the subgroup of patients aged =75 years, subjects with baseline
SBP <120 mm Hg or >160 mm Hg had a significantly higher risk of
all events (SBP<120mmHg HR=3.30, 95% CI=1.18-9.21,
P=0.023; SBP=160mmHg HR=441, 95% CI=1.62-12.0,
P=0.004) (Figure 2) and of incident disability alone (SBP
<120mmHg HR=3.61, 95% CI=1.12-12.0, P=0.032; SBP
=160 mmHg: HR = 3.67, 95% CI = 1.20-11.2, P=0.022), compared
with subjects with baseline SBP of 140~159 mm Hg. There were no
differences in HRs in the subgroup of patients aged 65-74 years
(Figure 2).

Among the 62 disabled subjects, 11 patients were disabled owing to
cerebral events, 15 owing to falls/bone fractures, 17 owing to
dementia/depression, and 19 owing to other diseases. Of the 11
patients disabled owing to cerebral events, 10 did not have a previous
history of stroke at the baseline examination. Conditional Cox hazard
analysis revealed that the HR for disability owing to cerebral events
was increased in subjects with baseline <120mmHg (HR=27.3,
95% Cl=1.09-684, P=0.044), while that for disability owing to
falls/bone fractures was increased in patients with SBP > 160 mm Hg
(HR=25.0, 95% CI=1.61-388, P=0.021), compared with the
control group (Figure 3).
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Table 1 Baseline characteristics of the total population with antihypertensive treatment

Death
Disability or Death with Death without  Disability-free
Total, death, Disability, Total, disability, disability, survival,
n=570 n=77 n==62 n=22 n=7 n=15 n=493
Demographics
Age (years) 74.2+6.1 79.5+5.6%* 80.6+5.1%** 78.1+£6.9** 84.3%4.9%** 75.1+5.7 73.4%+5.7
Age>75: n (%) 264 (46.3%) 63 (81.8%)*** 55 (88.7%)%*** 15 (68.2%)" 7 (100%)** 8 (53.3%) 201 (40.8%)
Females: n (%) 345 (60.5%) 54 (70.1%)* 46 (74.2%)* 10 (45.5%) 2 (28.6%) 8 (53.3%) 291 (59.0%)
BMI (kgm~2) 23.5+£3.2 23.5+3.9 23.4+3.8 23.0+4.3 21.0+3.2% 239+45 23.5+3.1
Complications
Past history of stroke: n (%) 31 (56.5%) 8 (10.5%)* 4 (6.5%) 5 (22.7%)** 1(14.3%) 4 (26.7%)** 23 (4.7%)
Past history of heart disease: n (%) 100 (17.9%) 23 (30.3%)** 20 (32.3%)** 4(18.2%) 1 (14.3%) 3 (20.0%) 77 (15.6%)
Chronic kidney disease: n (%) 216 (37.9%) 37 (48.1%)* 33 (53.2%)* 7 (31.8%) 3(42.9%) 4 (26.7%) 179 (36.3%)
Diabetes mellitus: n (%) 125 (21.9%) 23 (29.9%)* 22 (35.5%)* 4 (18.2%) 3 (42.9%)* 1 (6.7%) 102 (20.7%)
Dyslipidemia: n (%) 298 (52.3%) 43 (55.8%) 36 (58.1%) 11 (50.0%) 4 (57.1%) 7 (46.7%) 255 (51.7%)
Hyperuricemia: n (%) 114 (20.0%) 17 (22.1%) 12 (19.4%) 7 (31.8%) 2 (28.6%) 5 (33.3%)* 97 (19.7%)
Hypoalbuminemia: n (%) 30 (5.3%) 12 (15.6%)*** 9 (14.5%)*** 7 (31.8%)*** 4 (57.1%)*** 3 (20.0%)* 18 (3.7%)
Blood pressure at entry
Systolic (mm Hg) 137.2+14.3 139.3+16.4 137.6+£15.9 141.7+16.7 132.0+11.5 146.2+17.1* 136.9+13.9
<120: n (%) 49 (8.6%) 9 (11.7%)* 8 (12.9%)* 2(9.1%) 1(14.3%) 1(6.7%) 40 (8.1%)
120-139: n (%) 288 (50.5%) 40 (50.5%)* 35 (56.5%)* 10 (45.5%) 5 (71.4%) 5(33.3%) 248 (50.3%)
140-159: n (%)? 190 (33.3%) 15 (19.5%) 11 (17.7%) 5(22.7%) 1(14.3%) 4(26.7%) 175 (35.5%)
>160: n (%) 43 (7.5%) 13 (16.9%)*** 8 (12.9%)** 5 (22.7%)** 0 (0.0%) 5 (33.3%)** 30 (6.1%)
Diastolic (mmHg) 78.4+9.0 78.2+9.4 77.3+9.3 80.1+85 76.0+6.2 81.9+8.9 78.4+9.0
<70:n (%) 80 (14.0%) 12 (15.6%) 11(17.7%) 2(9.1%) 1(14.3%) 1 (6.7%) 68 (13.8%)
70-79: n (%)°" 203 (35.6%) 27 (35.1%) 22 (35.5%) 8 (36.4%) 3(42.9%) 5 (33.3%) 176 (35.7%)
80-89: n (%) 211 (37.0%) 28 (36.4%) 23 (37.1%) 8 (36.4%) 3 (42.9%) 5 (33.3%) 183 (37.1%)
>90: n (%) 76 (13.3%) 10 (13.0%) 6 (9.7%) 4 (18.2%) 0 (0.0%) 4 (26.7%) 66 (13.4%)

Abbreviation: BMI, body mass index.

Results are expressed as mean £s.d., or n (%).
3Reference SBP.

bReference DBP.

Mann-Whitney U-analysis or y2-analysis were used. #P<0.20, *P<0.05, **P<0.01 and ***P<0.001 vs. group with disability-free survival.

Table 2 Baseline characteristics by each quartile of SBP and DBP pressure.

SBP D8P
Kruskal- Kruskal—
<120, 120-139, 140-159, > 160, Wallis, <70, 70-79, 80-89, =90, Wallis,
n=49 n=288 n= 1902 n=43 P-value n=80 n= 203" n=211 n=76 P-value
Demographics
Age (years) 73.3%56  748+6.2* 73.4t57 754%6.7¢ 75.6+£6.4 748%6.3 73.8+57% 72557 *

Age>75 years: n (%)
Females: n (%)

23 (46.9%)
29 (59.2%)*

140 (48.6%)*
168 (58.3%)*

78 (41.1%)
122 (64.2%)

23 (53.5%)
26 (60.5%)

BMI (kgm~—2) 23.9%2.7 23.2+3.2% 23.7+3.3 24.0+3.3
Complications

Past history of stroke: n (%) 4 (8.2%) 17 (6.9%) 8 (4.2%) 2 (4.7%)

Past history of heart disease: n (%) 14 (28.6%)* 58 (20.1%)* 25 (13.2%) 3 (7.0%)

Chronic kidney disease: n (%) 23 (45.9%) 117 (40.6%)" 61 (32.1%) 15(34.9%)

Diabetes mellitus: n (%) 10 (20.4%) 68 (23.6%) 39 (20.5%) 8 (18.2%)

Dyslipidemia: n (%)
Hyperuricemia: n (%)
Hypoalbuminemia: n (%)

26 (53.1%)
8 (16.3%)*
3(5.1%)

151 (52.4%)
33 (11.5%)
17 (5.9%)

101 (53.2%)
18 (9.5%)
7 (3.7%)

20 (46.5%)
9 (20.9%)*
3 (7.9%)

%

43 (53.8%)
48 (60.0%)
23.3%+3.6

2 (2.5%)
22 (27.5%)*
41 (51.3%)*
28 (35.0%)*
43 (53.8%)
7 (8.8%)
8 (10.0%)*

100 (49.3%)
123 (60.6%)
23.2+3.2

7 (3.4%)
34 (16.7%)
70 (34.5%)
49 (24.1%)
109 (53.7%)
26 (12.8%)

9 (4.4%)

93 (44.1%)
130 (61.6%)
23.8 £3.0*

19 (9.0%)*
33 (15.6%)
71 (33.6%)
40 (19.0%)
106 (50.2%)
23 (10.9%)
11 (5.2%)

28 (36.8%)* #
44 (57.9%)
23.9+3.1% #

3(3.9%) *
11 (14.5%) #
34 (44.7%Y *
8 (10.5%)*
40 (52.6%)
12 (15.8%)

2 (2.6%) #

Abbreviations: BM|, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
Results are expressed as mean +s.d., or n (%). Mann-Whitney U-analysis or y2-analysis was used.

3Reference SBP

bReference DBP. Comparisons of data among classes of SBP and DBP were performed by Kruskal-Wallis test with Bonferroni's correction. #P<0.20, *P<0.05 and **P<0.01.
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Figure 1 Relationship between baseline blood pressure (BP) and the hazard ratio of incident disability or death. Data are presented with relative risks and
95% confidence intervals with reference to patients with baseline systolic BP (SBP) of 140-159 mm Hg and patients with baseline diastolic BP (DBP) of

70-79mmHg. *P<0.05; **P<0.01.

DISCUSSION
The present study newly revealed an emerging profile of treated
hypertension and the discontinuance of disability-free survival in
community-dwelling elderly subjects. The advantages of the present
study are as follows: Long-Term Care Insurance system certification is
based on strictly established, uniform criteria throughout Japan,!”!8
and the included information enabled a very high follow-up rate in
the present study (98.4%). Another advantage was that having
information about the causal disease for incident disability enabled
clarification of whether the risk of incident disability owing to
particular causal diseases was higher in any of the SBP groups.
Practitioner’s trial on the efficacy of antihypertensive treatment in
elderly patients with hypertension II (PATE-Hypertension-11)° and
ONTARGET!? revealed that elderly patients with higher achieved BP
(>160 mm Hg) had significantly higher incidences of CV events. The
present study revealed that patients with baseline SBP>160 mm Hg
had a significantly higher risk not only of total death and also for
incident disability, compared with the control group (Figure 1). We
also observed an association of baseline SBP>160 mm Hg with an
increased risk of incident disability owing to falls/bone fractures
(Figure 3). Although the precise reason for the association are not

clear, one of the possible explanations is hypertension-induced
development of white matter lesions,? which increase the risk for
incident bone fracture in community-dwelling elderly subjects.®®
Moreover, a sub-analysis of Hypertension in the Very Elderly Trial
revealed that sufficient reduction of BP in very old patients with SBP
>160 mm Hg was associated with a significant reduction in fracture
rate.3! The precise mechanism for the association should be clarified
in the future.

The present study clearly detected J-curve phenomena for the risk
of incident disability or death, as well as for incident disability alone
(Figure 1). The J-curve phenomenon appeared in patients aged >75
years but not in younger patients (Figure 2). The SBP range at the HR
nadir of 140-159 mm Hg observed in the present study was somewhat
higher than the target BP recommended for elderly patients aged =75
years by the Japanese treatment guidelines for hypertension, which
include both using an intermediate target BP of <150/90 mm Hg and
attempting to lower the patient’s BP to < 140/90 mm Hg if possible.?®
However, a lower target BP is not necessarily beneficial in elderly
patients.’? Indeed, in many large-scale clinical studies in elderly
hypertensive patients aged >60 years, the mean BP achieved by
antihypertensive treatment was 141-152/77-85 mm Hg.>® Moreover,
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Figure 2 Relationship between baseline blood pressure (BP) and hazard ratio of incident disability or death in patients <75 years or >75 years. Keys as in
Figure 1.
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Figure 3 Relationship between baseline systolic blood pressure (SBP) and hazard ratio of incident disability according to the four categories of first causal
disease for support/care need on doctor's assessment form. Keys as in Figure 1.

a sub-analysis of Systolic Hypertension in the Elderly Program significant reductions in total stroke incidence compared with those
(SHEP) (mean age 72 years) showed that participants whose with SBP higher than the respective thresholds, although the
in-trial SBP was lower than 160 mmHg or 150 mm Hg experienced  reduction of stroke incidence in those with SBP <140 mm Hg was
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not significant compared with that in those with SBP 2 140 mm Hg,»
indicating that reduction of stroke incidence could be achieved most
effectively in those with in-trial SBP of 140-159 mm Hg. Furthermore,
among the Japanese elderly hypertensive patients (=75 years) in the
Japanese Trial to Assess Optimal Systolic Blood Pressure in Elderly
Hypertensive Patients (JATOS), which compared the two-year effects
of strict treatment to maintain SBP less than 140 mm Hg (group A)
with those of mild treatment to maintain SBP between 140 and
160 mm Hg (group B), group B had a lower incidence of CV events
compared with group A, although the difference was not significant.™
In addition to these findings, elevated BP (=140 mmHg) is not
necessarily associated with a decreased survival rate in frail elderly
subjects because eclevated BP was independently associated with a
lower risk of death (HR, 0.38) in subjects who could not complete a
walk test (6m), but it was associated with greater risk of mortality
compared with subjects without elevated BP (HR, 1.35) among faster
walkers (>0.8ms~').>* Because the mean age of patients certified
with disability in the present study was 80.6 years (Table 1), all of
these reports might be compatible to the present observation that
patients with SBP of 140-159 mm Hg experienced the lowest risk for
events.

PATE-Hypertension® and PATE-Hypertension 1I° demonstrated
J-curve phenomena for CV morbidity/mortality in elderly patients
(=75 years) with a J-curve point for SBP of <120 mm Hg, similar to
that in the present study (Figures 1 and 2). A sub-analysis of
ONTARGET also demonstrated a J-curve phenomenon for CV
morbidity/mortality in high-risk patients with a mean age of 66 years,
with a J-curve point for SBP of < 130 mm Hg.!" The Japanese Survey
for Valsartan In Deployment (J-VALID) also demonstrated a
significant systolic J-curve phenomenon, with a J-curve point for
SBP of <120mmHg in elderly patients (=75 years).!! J-curve
phenomena in these studies were observed for cardiac events but
not for stroke. In contrast, a sub-analysis of the International
Verapamil SR-Trandolapril Study (INVEST) in patients with
hypertension and coronary heart disease also showed J-curve
phenomena for the primary endpoint in older age groups
(70—< 80 years, >80 years) with SBP and DBP at the HR nadirs of
140mmHg and 70 mmHg, respectively, for the oldest age group
(>80 years).!¥ The primary endpoint of INVEST included not only
all-cause death and nonfatal myocardial infarction but also nonfatal
stroke.! This result, as well as those of SHEP,® are partly compatible
with our study, in which a J-curve phenomenon was observed for
incident disability at least partly owing to cerebral events (Figure 3). In
contrast, another sub-analysis of SHEP'? and a sub-analysis of the
Systolic Hypertension in Europe in patients with concomitant
coronary heart disease!® also demonstrated J-curve phenomena for
the relationship of achieved DBP with J-curve points of <60 mm Hg
and <70mmHg, respectively. However, there were no differences
in HR among the baseline DBP classes in the present study.
Nevertheless, the observations in these previous reports, as well as in
the present study, indicate the importance of avoiding excessive
BP reduction because low BP can often be related to the unexpected
manifestation of a J-curve paradox in very elderly hypertensive subjects
with underlying chronic debilitating illnesses.®® Indeed, higher
incidences of CV events and risk factors for CV were observed in
the groups with lower SBP or DBP in the present study (Table 2).

This study had several limitations. First, the analyses performed in
the present study could not address the causality of excess BP
reduction in the increased risk of disability. The patients with baseline
SBP <120 mm Hg might have originally been at high risk for frailty
because SBP is known to decrease in years immediately before

Disability-free suwival in elderly hypertensives
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dementia  onset in  community-dwelling hypertensive elderly
subjects.’” The risk of excess BP reduction in very elderly
hypertensive patients should be assessed in the future in
randomized, controlled trials that compare disability-free survival
between hypertensive very elderly patients whose SBP is controlled at
higher levels than 120 mm Hg and patients whose SBP is sustained at
<120 mm Hg. Second, in light of the single community model, care
must be taken in interpreting the results of the present study, and
further evaluation in multi-regional trials is needed. Third, stratified
sampling of incident disability or death according to the kinds of
antihypertensive drugs used, including renin—angiotensin blockers, is
also needed in future studies because the renin-angiotensin system is
thought to have a crucial role in aging and/or frailty.*® Finally, because
of the small number of normotensives and untreated hypertensives in
the present study, precise analysis was statistically limited in these
groups and should be examined in the future.

In conclusion, the present study clearly identified J-curve phenom-
ena for the risk of incident disability or death in community-dwelling
very elderly palients (=75 years) receiving antihypertensive treat-
ment, indicating that having a low target BP could cause exacerbation
of frailty in elderly patients.
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Sleep apnea in the elderly

Masashi Okuro and Shigeto Morimoto

Purpose of review

Sleep apnea syndrome (SAS) in the elderly presents varied clinical symptoms and also has many
complications. Moreover, there are many hospital departments related to these symptoms. This article uses
literature to provide an outline on SAS observed in the elderly.

Recent findings

SAS sufferers often have complications with socalled lifestylerelated diseases, such as hypertension,
hyperlipidemia, diabetes mellitus and metabolic syndrome. These symptoms, along with SAS, recede as a
result of continuous positive airway pressure treatment. Some have also reporfed recession of depression
symptoms and delay in deterioration of cognitive functions.

Summary

The elderly tends to develop SAS through coexistence of chronic respiratory organ disorders, increase in
upper airway collapse, strokes, cardiovascular diseases, hypertension, diabetes mellitus and other
physiological anatomical changes that accompany aging. However, judgment on the severity and effects
regarding prognosis by each remedy used in the diagnosis and freatment of SAS in the elderly is still being
developed, and it is considered necessary to accumulote more evidence and establish new standards.

Keywords

continuous positive airway pressure, elderly, Epworth sleepiness scale, international classification of sleep

disorders 3, sleep apnea syndrome

S

It is assumed that the elderly tends to develop sleep
apnea syndrome (SAS) through coexistence of
chronic respiratory organ disorders, increase in
upper airway collapse, stroke [1%], cardiovascular
diseases [2-5], hypertension [6], diabetes mellitus
[7] and so forth as physiological and anatomical
changes in concurrence with aging. However, eld-
erly SAS sufferers very seldom visit medical institutes
for sleep-disordered breathing, as symptoms are not
always apparent due to lower snoring volume,
weight loss and fewer consequences of daytime
somnolence. Therefore, the diagnosis rate is low
and the problem is often overlooked. It is also
believed that there are many cases of complications
with other sleep disorders.

SAS was proposed by Professor Guilleminault
[8], in 1976, who established its treatment system
under diagnosis with polysomnogram (PSG).
Although it is classified into obstructive, central
and combined, SAS usually refers to obstructive
SAS (OSAS), which has the highest occurrence. OSAS
often happens to people who snore loudly, and the
disease conditions include effort to breathe during
apnea, which occurs in concurrence with sleep, as
well as paradoxical movements in the thorax and

www.co-psychiatry.com

abdominal wall. OSAS often occurs in people with
narrowed upper airways due to obesity, and people
with small, narrow chins. SAS is diagnosed when air
current through the nose and mouth stops for 10s or
longer at a time (respiratory arrest) at a frequency of
five or more times an hour [9]. Severity is indicated
by apnea-hypopnea index on the basis of apnea
count per hour. When breathing stops, SAS sufferers
have difficulty breathing, become oxygen deficient
and have their sleep interrupted many times during
the night. However, the person himself or herself is
often not aware of their state, and the subjective
symptoms are usually excessive sleepiness and
fatigue during the day. Frequent interruptions
caused by an oxygen deficiency result in poor
quality sleep, which impacts upon the sufferers’
work efficiency due to reduced memory and
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KEY POINTS

o The elderly tend to develop SAS because of
complications with the physiological and anatomical
changes that accompany aging.

a SAS presents vorious different clinical symptoms. There
are also many hospital departments that are related to
these sympfoms.

e An effective freatment method for SAS is nasal
CPAP therapy.

e Judgment on the severity and effects of each remedy
regarding prognosis in diagnosis and treatment of SAS
in the elderly has not been fully established, and both
the accumulation of evidence and establishment of new
standards are necessary.

concentration skills accompanying hypersomnia
and tiredness during the day. Such a state may result
in the sufferer falling asleep at the wheel or causing
serious accidents through the mistaken operation
of a machine. Those who are attacked by hyper-
somnia during the day should suspect sleep dis-
orders, such as SAS, and actively seek the help of
a specialist. SAS also presents various different
clinical symptomsrelating to many hospital depart-
mernts.

This article uses literature to provide an outline
on SAS in the elderly.

concurrence with aging [10-12]. According to a
sleep heart health study (SHHS) in the United States,
46% or more had apnea-hypopnea index 5 or
higher in a sample of 6132 adults. Fifty-five percent
of this sample was 65 years or older [13].

Sleep apnea in the elderly Ckuro and Morimoto

As people age, deterioration in upper airway
muscle activities, pharynx dilator reflex and lung
capacity, as well as extension in upper airway
length, etc. has been observed. In particular, the
pharynx lower and upper airway extends as people
age. These airways tend to close up to accompany
physiological reduction in lung capacity. It is
assumed that changes in upper airway resistance
and increased nocturnal awakening increase the
instability of respiratory control. It is also possible
that edentulous jaw and so forth are also involved in
stricture of the upper airway [14].

Subjective symptoms include discomfort or head-
ache upon awakening, snoring, night sweat, noctu-
ria, erectile dysfunction and sleepiness during
the day.

In diagnosis, sleep conditions, sleepiness during
the day and so forth are important and family
members should also be interviewed in addition
to the sufferer during history taking. As a method
to evaluate the subjective symptoms for sleepiness,
Epworth sleepiness scale is used, and it is considered
that sleepiness is severe if the total score of the
evaluation items is 11 or higher (Table 1) [15].

As there are no standards or guidelines regarding
the diagnosis and treatment of SAS in the elderly,
the fact is that the guidelines for general adults are
being applied at present. In November 2012, the
judgment rules for PSG tests by the American Acad-
emy of Sleep Medicine were revised, and it was
decided that the Japanese Society of Sleep Research
would also conform to the judgment rules of the
American Academy of Sleep Medicine as shown in
Table 2 in judgment of sleep, apnea and so forth
[16,17,18%,19].

The diagnostic criteria for obstructive sleep apnea
(OSA) in adults by International Classification of

Table 1. Epworth sleepiness scale

Situation

Chance of dozing

Sitting and reading

Waiching television

Sitting inactive in a public place (theater or meeting)
As a passenger in a car for an hour without o breck
Lying down o rest in the afternoon

Sitting and talking to someone

Sitting quietly after lunch {with no alcoholj

In a car, while stopped in traffic

SO OO0 00 0O
e t b b
NN RN RNNNN
W oW W W W W W W

Adopted from [15].
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Table 2. Judgment rules for through-the-night polysomnogram by the American Academy of Sleep Medicine (version 2} [16]

Apnea shall be diagnosed when all of the following standards are satisfied with thermistor:

When the maximum amplitude for temperature sensor decreases by 90% or larger from the standard value,

the event duration shall be at least 105 or longer,

At least 90% of the events shall satisfy the apnea amplitude standard,

Hypopnea shall be diagnosed when all of the following standards are satisfied in check with o pressure sensor (1, 2+3a, 4a or

1, 2:43b, 4b):
1. The duration of hypopnea is af least 105,

2. At least 90% satisfy the amplitude deterioration standard for hypopnea during the event duration,

<Alternative standard>

3a. Nose pressure signal {or another alternative hypopnea sensor) amplitude decreases by 30% or larger from the standard.

4a. Deterioration of 4% or larger from the oxygen saturation before the event.

<Recommended standard

3b. Nose pressure signal (or another alternative hypopnea sensor) amplitude decreases by 30% or larger from the standard.

4b. Deterioration of 3% or larger from the oxygen saturation before the event or arousal concurs.

Sleep Disorders 3rd edition [20] are shown in Table 3.
Breathing events are checked by through-the-night
PSG tests implemented by medical institutes special-
izing in sleep, as well as simple tests by nonspecialist
medical institutes, and SAS is diagnosed when there
are five or more breathing events per hour, if the
sufferer has symptoms or an underlying disease, and
when there are 15 or more breathing events per hour,
if the sufferer is free of symptoms or underlying
diseases.

Although there is no remedy that completely
cures SAS, the first selection, which is the most
effective remedy, is nasal continuous positive air-
way pressure (CPAP) therapy. The treatment system
for this method tries to remove apnea by continu-
ously running air from a mask attached to the nose
during sleep and applying pressure so that the air-
way is expanded and obstruction is prevented
[21,22%,23].

Table 3. Diagnostic criteria for obstructive sleep apnea in adults {Infernational Classification of Sleep Disorders-3) [20]

{A and B} or C safisfies the criteria.

A. The presence of one or more of the following:

1. The patient complains of sleepiness, nonrestorative sleep, fatigue or insomnia symptoms.

. The patient wakes with breath holding, gasping or choking.

AW R

heart failure, arterial fibrillation or type 1l diabetes mellitus.
B. Polysomnography or OCST’ demonsirates:
1. Five or more predominantly obstructive respiratory events®

. The bed partner or other observer reports habitual snoring, breathing interruptions or both during the patient’s sleep.
. The patient has been diagnosed with hypertension, a mood disorder, cognitive dysfunction, coronary artery disease, stroke, congestive

{obstructive and mixed apneas, hypopneas or RERAs) per hour of sleep during a PSG or per hour of monitoring {OCST}.

OR
C. PSG or OCST’ demonstrotes:

1. Fifleen or more predominantly obstructive respiratory events

{apneas, hypopneas, or RERAs|® per hour of sleep during a PSG or per hour of monitoring {OCST)®.

OCST, outof-center sleep lesting; PSG, polysomnography; RERAs, respiratory effortrelated arousal.
“OCST commonly underestimates the number of obstructive respiratory events per hour as compared with polysomnography because actual sleep time, as

determined primarily by electroencephalography, is often not recorded.

The term respiratory event index may be used to denote event frequency on the basis of monitoring time rather than total sleep time.
bRespiratory events defined according to the most recent version of the American Academy of Sleep Medicine Manual for the Scoring of Sleep and Associated

Events.

RERAs and hypopnea events on the basis of arousals from sleep cannot be scored using OCST because arousals by electroencephatography criteria cannot be

identified.
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When a nose mask is used without problem,
effects are most apparent on sufferers with severe
subjective symptoms, such as sleepiness during
the day, headaches in the morning and nocturia.
There have also been reports on improvement in
hypertension and heart failure that are considered
to be complications related to SAS [24].

Although the general remedy for OSA is CPAP,
there are a notable number of sufferers who are
unable to tolerate CPAP. Upper airway stimulation
therapy for OSA is a method that involves sending
electric stimulation pulse to the hypoglossal nerve
using a stimulation lead wire from a device
implanted in the chest, in an attempt to prevent
airway collapse during breathing and maintain air-
way persistence. Breathing is monitored using
another detection lead wire connected to intercostal
muscle. According to a study examining the clinical
safety and effectiveness of upper airway stimulation
therapy, the existence of alternative choices for
sufferers who cannot tolerate CPAP can be anti-
cipated [25].

Dental equipment (mouthpiece) is used for
other sufferers, including sufferers with snore-type
or light SAS and sufferers who cannot continue
CPAP therapy because of discomfort. The mouth-
piece is prepared by a dentist to suit each individual
sufferer so that the lower jaw and tongue are pushed
forward during sleep. In addition, some sufferers
undergo a surgery called uvulopalatopharyngo-
plasty to expand the upper airway [26,27].

However;-it is important that SAS sufferers also
improve their ongoing daily lifestyle. SAS sufferers
often have complications with the so-called life-
style-related diseases, such as hypertension, hyper-
lipemia, diabetes and metabolic syndrome, and are
in need of losing weight [28,29]. However, slender
SAS sufferers whose cause of SAS is considered to be
the shape of the face or jaw will not benefit from
weight loss. It is also necessary to quit smoking as
smoking causes inflammation of laryngopharynx
and worsens SAS. Avoiding drinking, overwork
and use of tranquilizers that worsen the condition,
as well as sleeping on one’s side are also effective in
preventing the tongue root from sagging.

The significance of SAS treatment in the elderly has
been a daily clinical problem. A prospective obser-
vational study on the elderly revealed that people
with severe apnea, who did not receive CPAP
therapy, had higher possibilities of death by cardio-
vascular disorders compared with people without
apnea. The study results by Martinez-Garcia et al.
[30] indicated a possibility that the risks of death by

09517367 © 2014 Wolters Kluwer Hedlth | Lippincott Williams & Wilkins
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cardiovascular disorders can be reduced in the
elderly with snoring and sleep apnea by introducing
a proper sleep test and CPAP therapy.

The connection between SAS and hypertension
[31], cerebral infarction, heart diseases and sudden
deaths is being revealed by many study reports [32].
There is a report in which CPAP therapy was con-
ducted on sufferers with both SAS and refractory
hypertension for 3 months and a significant
decrease in diastolic pressure and nocturnal blood
pressure was observed. In a daily diagnosis and
treatment, blood pressure may decrease in refractory
hypertension sufferers by not only increasing the
depressor drug, but also by considering the existence
of comorbid disorders, such as sleep apnea, that may
affect the blood pressure and by providing the cor-
responding treatment [33].

There are also reports in which it was directly
shown in human cardiac insufficiency sufferers that
OSAS with upper airway obstruction reduced cardiac
output. Although the cardiac output decreased by
6.8% on average during apnea in obstructive pat-
tern, it increased by 2.6% on average in the central
pattern. In addition, an examination of which suf-
ferers decrease in cardiac output occurred through
multivariate analysis on apnea with obstructive
pattern indicated that there were cases with reduced
left ventricular ejection fraction, cases with long
periods of apnea and cases with reduced oxygen
concentration due to apnea. It is considered that
this study result indicates the significance of sleep
apnea combined with heart failure and that it is a
meaningful study that indicated which sufferers
should start and continue positive pressure therapy
[34].

In past reports, relevance between SAS and
cerebrovascular diseases had been observed in
men, but there were no studies that targeted women
alone. A report by Campos-Rodriquez et al. [35]
revealed that there was relevance between SAS
and brain infarction or coronary artery diseases,
which reduce the life activity in women, and indi-
cated the significance in screening and treatment of
sleep apnea in women.

The American Heart Association and the
American Stroke Association revised their stroke
recurrenice prevention guidelines in sufferers with
a history of stroke and transient ischemic attack. The
stroke recurrence prevention guidelines emphasized
the importance of blood pressure and lipid manage-
ment and also mentioned the usefulness of inter-
vention in lifestyle. On the basis of the facts that the
disease rate for SAS is high in sufferers with ischemic
stroke or transient ischemic attack, and that there is
evidence the outcome is improved in the general
population by treatment on SAS, a new proposal was
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made on sleep apnea that sleep test can be con-
sidered for these sufferers (class lIb, evidence level B)
[36™].

Aspiration often arises as an issue for the elderly.
In addition to high risks of aspiration of expecto-
ration into airways or lungs during sleep, it had been
indicated that the possibility of pneumonia was
higher due to the effects of sleep disorder on the
immune system. An observational study using the
national insurance database examined the relevance
between sleep apnea and risks of pneumonia. The
results indicate increased risks for adult sufferers of
SAS compared with people without SAS symptoms.
A comparison of risks for pneumonia after adjust-
ment of various factors related to pneumonia risk
showed a 19% increase in pneumonia risk in the SAS
group compared with the control group (hazard
ratio after adjustment 1.19, 95% confidence interval
1.08-1.30). In addition, increase in risk was larger in
sufferers using CPAP with the value 1.32 (same as
above, 1.12-1.55), whereas the hazard ratio for
sufferers who were intolerant of CPAP was 1.15
(same as above, 1.04-1.27) [37].

There is a report that claims depression receded
in 60% of sufferers when CPAP therapy was con-
ducted for disorders other than cerebrovascular dis-
orders. This indicates that SAS can be a cause of
depression. In addition, improvement in depression
symptoms is not observed in cases in which sleepi-
ness during the day continues even after CPAP
therapy. That is, it can be a clinical symptom that
the depression is not caused by SAS. Although this
study was purely observational, the results of CPAP
intervention tests with a good design are anticipated
in order to indicate clearer relevance between SAS
and depression symptoms [38].

Improvement in blood pressure, subcutaneous
fat and metabolic syndrome was observed in a
3-month period of CPAP therapy for SAS. This result
indicates the possibility that sleep apnea itself could
be a cause of hypertension, subcutaneous fat and
metabolic syndrome. Although the study result by
Sharma et al. [39] does not apply to all sufferers of
sleep apnea, it is considered necessary for clinical
doctors to apply a multilateral approach on sufferers
with hypertension and metabolic syndrome in
addition to drug treatment with depressors, statin
and so forth with consideration of snoring and
apnea at night.

OSAS is said to be related to dementia. It was
indicated that repeated apnea at night in the elderly
entailed the risk of reducing cognitive functions. It
was also reported that OSAS delayed the deteriora-
tion in cognitive functions of sufferers with light-to-
medium cases of Alzheimer disease. It is indicated
that the continuous treatment of SAS in the elderly
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is necessary, On the basis of these research results, it
is also considered necessary that general diagnosis
and treatment should be provided while keeping in
mind the existence of SAS as a primary method for
prevention of dementia in the elderly [40-42,43].

Although the frequency of SAS increases as the
person ages, there are also many areas for which
the conclusion discussed above has not been
reached. In addition, insomnia is observed with
high frequency in the elderly as an age-related
change. Although it is considered that they often
visit psychiatry departments for nocturnal awaken-
ing and poor quality sleep, SAS symptoms may
worsen with an increase in frequency of breathing
events, such as apnea and hypopnea, and extension
of their duration due to breathing adjustment func-
tion deterioration during sleep caused by central
nervous system depression effect, as well as muscu-
lar relaxation effect of the drugs on groups of
muscles related to airways and breathing, if sleeping
drugs are prescribed readily without special con-
sideration of SAS. As a result, they may fall into a
vicious cycle of intensified insomnia and function
impairment during the day. Determination of the
severity and prognosis of each therapy is still insuf-
ficient regarding diagnosis and treatment of SAS in
the elderly, and the accumulation of evidence and
establishment of new standards are considered
necessary.
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