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Discussion

EEG recording from the scalp is widely used as a non-
invasive electrophysiological recording method. In order to
assess cognitive dysfunction, investigation of event-related
potential (ERP), P300, could be a first choice [5]. Aging is
one of the major risk factors that lead to cognitive dys-
function, and, indeed, the latency of ERP P300 tends to
prolong as aging advances [2, 4]. In the case of Alzheimer
disease (AD) patients, the peak latency of ERP P300 tends
to be further prolonged compared to normal aging [12].
Thus, the P300 recording method has been developed as a
diagnostic method.

Another method under development for assessment of
cognitive dysfunctions is source analysis of EEG fre-
quency. Previous studies reported that theta activities are
increased and beta activities are decreased in AD patients
when compared to controls [3, 8, 13]. Recently, it has been
reported that sources of delta and alpha frequency bands
differ in MCI and AD [1]. In those studies, EEG recordings
were performed in the awake condition with the eyes
closed. It was based on source analysis by dipole-fitting
from multiple point data on the scalp.

In the present study, our attention is focused on less
invasive and less stressful methods by EEG recording from
the frontal area of the scalp. By comparing EEG rhythms
evoked by different sensory stimulation, we successfully
demonstrated that variations of rhythm patterns decrease in
dementia patients as compared with healthy controls, and
that a decrease in cognitive function might be related to a
decrease in the ability to generate various cortical rhythm
patterns. However, we must consider influences of aging on
the decrease in variations of rhythm patterns, since normal
healthy controls were recruited from a younger age group
as well as older age group. In the case of alpha2 frequency
bands, there is a negative correlation between variation
score and age (R = —0.44, P = 0.025), when the level of
significance is 0.05. Indeed, this suggests that aging also
influences a decrease in variations of rhythm patterns in the
alpha2 frequency band. But the influence of age seems
mild, since there is no correlation when the level of sig-
nificance is 0.01, and the P value between variation score
and age (R = —0.44, P = 0.025) is much higher compared
with that between the variation score and HDS-R (R =
—0.88, P < 0.0001). In the cases of the theta and beta
frequency bands, there is no correlation between variation
score and age (R=0.23, P=026 and R =0.27,
P = 0.19, respectively). In the case of the alpha3 fre-
quency band, there is a negative correlation between var-
iation score and age (R = —0.56, P = 0.003), but there is
no correlation between variation score and HDR-S
(R =048, P =0.13), when the level of significance is
0.01. Thus, these findings suggest that influences of aging

on a decrease in variations of rhythm patterns are relatively
small.

Since EEGs were recorded from the frontal cortex
only, the present data did not reflect whole brain activi-
ties, but the significance was that differences of electro-
physiological activities between dementia patients and
healthy controls were detected. Moreover, the present
results suggest that a decrease in cognitive function
might be correlated with a decrease in variations of
cortical rhythm patterns between the different tasks.
Combining the electrophysiological and psychometric
examination, as we have shown in this study, might
enable us to assess cognitive dysfunction comprehen-
sively, and might be useful as diagnostic criteria of early-
stage dementia.
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Abstract The aim of osteoporosis treatment is to prevent
future fractures. Although concurrent treatment has been
used very frequently for osteoporosis in clinical practice,
there are no data on accurate and verified effectiveness of
concurrent treatment for fracture prevention in patients
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with osteoporosis. To clarify the clinical usefulness of
concurrent treatment, the Japan Osteoporosis Society has
authorized the establishment of the A-TOP (Adequate
Treatment of Osteoporosis) research group. The objective
of this research is to establish a design for a clinical trial to
prove whether concurrent treatment using both alfacalcidol
(1-alpha-hydroxycholecalciferol) and alendronate is more
effective as compared to treatment using alendronate alone
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in terms of fracture prevention. The present study was
named JOINT (Japanese Osteoporosis Intervention Trial)
and is based on a method using national, prospective,
randomized, open-labeled, blinded endpoints focusing on
postmenopausal osteoporosis with a high risk for fracture.
The patients were mainly selected by practitioners and
allocated randomly by a central registration system into
two groups, of which one received 5 mg/day of alendronate
alone, and the other received 1 pg/day of 1-alpha-hydro-
xycholecalciferol (alfacalcidol) in addition to the alendro-
nate. The endpoints focused primarily on fracture
prevention, and the patients’ quality of life (QOL) and
change in body height, as well as adherence and the
adverse events of the treatments were evaluated second-
arily. To obtain sufficient statistical power in the events
during a 2-year observation period, the patients who are
expected to have higher risk were selected to participate in
this study, and it was decided that the final plan would
involve 890 patients per group (two-sided alpha = 0.05,
power = 0.8). Data collection began in November 2003.
Correspondence regarding the registration of the investi-
gator and the progress of the study was conducted through
a web system from the Public Health Research Foundation
to practitioners.

Keywords Alendronate - Alfacalcidol -
Concurrent treatment - Fracture prevention - Osteoporosis

Introduction

Osteoporosis, which is characterized by compromised bone
strength and increased susceptibility to fractures, which
lead to deterioration in the QOL and increased mortality, is
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a national burden on an aging society [I, 2]. However,
recent studies indicate that treatment with a parathyroid
hormone, bisphosphonates or a selective estrogen receptor
modulator (SERM) [3-9] may decrease the risk of fractures
in patients with osteoporosis.

Although bisphosphonate treatment currently represents
the most powerful form of treatment available for fracture
prevention in osteoporotic patients, it has not succeeded in
completely preventing osteoporotic fractures [3-5, 7-9].
Therefore, concurrent treatment of osteoporosis has been
frequently used by Japanese practitioners without any
concrete evidence regarding fracture reduction. Since the
concept of evidence-based medicine (EBM) has been
introduced to clinical practice since the 1990s [10], the
Japan Osteoporosis Society and the Japanese Society of
Bone Mineral Research have edited the clinical guideline
for treatment of osteoporosis (Chief editor: Hajime Orimo
[11]). However, the writers recognized that there was a
lack of evidence in the effectiveness of concurrent treat-
ment of osteoporosis. Furthermore, it was expected that the
patients who visit clinics have varying degrees of risk of
fracture, which may differ from the degree of those who
participated in development trials for bisphosphonates.
This possibility would make it easier to obtain pragmatic
evidence in general clinical practice.

Starting in 2000, the Japan Osteoporosis Society had
planned to investigate the effectiveness of treatment of
osteoporosis in order to provide evidence to general prac-
titioners. Before constructing evidence, some feasibility
studies were required to confirm the consensus in the
diagnosis of incident fractures among the researchers and
to elucidate the risk of future fractures in the patient pop-
ulation. In addition to these efforts in the field of osteo-
porosis, the Japanese government also established an
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ethical guideline for clinical trials [[2], and the Interna-
tional Committee of Medical Journal Editors launched a
clinical trial registry [13]. Such kinds of progress in the
circumstances of clinical trials have enabled for investi-
gator-initiated clinical trials in general practice.

The Adequate Treatment of Osteoporosis (A-TOP)
study group was established in 2000 [11] in affiliation with
the Japan Osteoporosis Society and organized a team for
clinical trial management. The team consisted of clinical
investigators (planning and analysis), foundation (funding)
managers, officers from non-profit organization (data
management) and several companies (data collection). This
was the first joint team to create the post-making evidence
for osteoporosis. In November 2003, A-TOP initiated a
randomized clinical trial referred to as the Japanese Oste-
oporosis Intervention Trial (JOINT). The purpose of
JOINT was to confirm the clinical significance of concur-
rent use of osteoporotic drugs. The first protocol, named
JOINT-01, was initiated in 2002, but was suspended the
following year due to a change in drug labeling. A second
protocol, named JOINT-02, was established to clarify the
effect of adding 1-alpha-hydroxycholecalciferol (alfacal-
cidol) to alendronate (ALN), using the incident fracture
rate as the primary endpoint. In this paper, the rationale,
organization and study design of JOINT-02 are introduced.

Rationale and aims

In 2002, the Japan Society of Osteoporosis sent a letter to
randomly selected practitioners and enclosed a questionnaire
regarding whether concurrent treatment using bisphospho-
nate and another drug was being utilized to treat osteopo-
rosis. Surprisingly, 87.8% (79/90 practitioner) of the doctors
who responded did have experience using concurrent treat-
ment [14]. The most frequent drugs used in concurrent
treatment with amino-bisphosphonate were alfacalcidol
(93.7%), followed by calcitonin (50.6%), as there were
expectations for these drugs to exhibit more potent inhibition
of fracture occurrence or more significant increase in BMD,
even though there was no apparent evidence. In addition to
the lack of evidence related to fracture prevention, the safety
profile of concurrent treatment had not been evaluated. Thus,
evaluations of the effectiveness and safety of concurrent
treatment were urgently required. Etidronate [15] and ALN
[8, 9] were used as the drugs to confirm anti-fracture effec-
tiveness in comparison to alfacalcidol in Japanese osteopo-
rotic patients. However, these clinical trials were carried out
at specific institutions and were initiated by experts in
accordance with tight regulations. As a result, there may
have been differences in the selected treatment and in the
backgrounds of the patients between treatments conducted at
these institutions and those conducted in general practice. In
addition, the adherence of the treatment is expected to be

lower in general practice than in institutions with experts
who are committed to developmental trials. Thus, pragmatic
study is urgently needed to evaluate whether bisphospho-
nates are effective to the same extent at the level of general
practitioners as compared to the prior study (Phase III study).

Feasibility studies

The Japan Osteoporosis Society started discussions to exe-
cute a national clinical trial for obtaining evidence regarding
the effectiveness of concurrent treatment in 2000. An exec-
utive committee of A-TOP was organized in 2002 and
planned on forming a consensus regarding judgment stan-
dards for pre-existing fractures and incident vertebral frac-
tures [16]. Morphometric criteria for incident fractures
combined with a semi-quantitative assessment were thought
to provide useful information on the study of clinical oste-
oporosis, especially for international comparisons. Next, to
assume the number of participants in the clinical trial, the
incident fracture rate and the risk of incident fracture were
analyzed in the patient population, and the number of par-
ticipants with sufficient statistical power [ 17] was calculated.
Bone resorption marker was an independent risk factor for
incident vertebral fractures in Japanese women. When the
newly discovered risk factor was incorporated into the
inclusion criteria in addition to conventional selection cri-
teria such as age, prevalent fractures and bone mineral den-
sity, a reduction of about 40% in the estimated sample size
was achieved. Thus, measurement of bone resorption
markers is useful in reducing the sample size and the
observation period in fracture-prevention studies carried out
for developing drugs used to treat osteoporosis.

Materials and methods
Study design
Objective

JOINT was the first national, prospective, randomized,
multicenter, open-labeled, blinded endpoints, controlled
trial for osteoporosis made up mainly of practitioners of
investigators in Japan. The objective of JOINT-02 was to
clarify additive efficacy in terms of fracture prevention and
safety, QOL and adherence in simultaneous use of alfacal-
cidol and ALN.

Subjects, intervention and endpoints
Confirmations regarding the patients were made by prac-

titioners based on the inclusion and exclusion criteria
(Table 1) after obtaining written informed consent. The
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Table 1 Inclusion and exclusion criteria

Inclusion criteria
Postmenopausal osteoporosis®
Over 70 years old
Ambulatory patients who do not require any help
Able to answer QOL questionnaire

Corresponds to more than one of A-TOP’s risk factors for
fracture”

Exclusion criteria
Metabolic bone diseases other than osteoporosis®
Contraindication to the drugs (ALN or alfacalcidol)
Dysfunction in communication of intentions
Severe degenerative deformation of vertebra
Abnormal heart function
Abnormal hepatic function
Abnormal kidney function

Treatment of osteoporosis by bisphosphonate within 6 months
prior to the present study

These thresholds were decided by risk analysis by the A-TOP
research group

* QOver 1 year after menopause

b Pre-existing vertebral fracture number >1; BMD < Young Adult
Mean -3 SD; Urinary DPD >7.6 nmol/mmol Cr; or NTX >
54.3 nmol BCE/mmol Cr

¢ Hyperparathyroidism and hyperthyroidism were excluded

participants were selected by the practitioners and regis-
tered by Japan Clinical Research Support Unit (JCRSU),
and then randomly allocated with a modified minimization
method using age, number of pre-existing vertebral fracture
number, bone mineral density (BMD) and value of bone
metabolic marker into the group to be administered only
ALN or the group that was to be administered both ALN
and alfacalcidol. Registration and allocation of the partic-
ipants were carried out on the Internet. After initiation of
the assigned treatment, clinical data were collected at
intervals of half a year for 2 years by I’cros Co., Ltd.,
through their visiting data collection service. Data were
input to the database using a web system developed by ING
Corporation. The primary endpoint was to compare the
incident vertebral fracture rate between the intervention
arms. The secondary endpoints were to compare the dif-
ferences in the time to first incident vertebral fracture, non-
vertebral fracture rate, bone mineral density, adherence,
QOL and safety (Fig. 1). In addition, sub-group analyses
categorized by baseline characteristics such as age, body
mass index (BMI), serum 25-hydroxyl vitamin D levels,
the number of pre-existing vertebral fractures and fracture
grade were candidate factors. If participants wanted to
change the designated treatment because of side effects or
occurrence of fractures, they were permitted to do so, and

@ Springer

Postmenopausal osteoporosis over 70 years with
future fracture risk

Randomized allocation

Alendronate Alendronate+alfacalcidol
N=890 N=890

Follow up of 2 years

Data collection | 0,0.5,1, 2 years

Primary endpoint

Incident vertebral fracture rate

Secondary endpoint

Incident non-vertebral fracture rate

Time to first incident vertebral fracture
Bone mineral density

Adherence
QoL
Safety

Fig. 1 Study design and outcomes

follow-up observations were continued. Please see Table |
and Fig. 1.

Sample size

Assumptions regarding the fracture rate in the ALN group
were made based on a paper by Kushida et al. (Phase III
trial for alendronate), in which it is reported that there was
a 12.2% fracture rate during observations conducted over
2 years [8]. Since there are not much data on concurrent
use of ALN and alfacalcidol [18], the authors’ expectations
were such that the effects of ALN would be added to those
of alfacalcidol and that the hazard ratio of the alfacalcidol
combined arm to ALN alone would be 0.64 [19]. The
sample size was then estimated to be 890 cases per arm
(two-sided alpha = 0.05, power = 0.8), taking account of
a dropout rate of 10% referring to the value of the prior
clinical trial of fracture intervention [4].

Fracture evaluation
X-ray films of conventional lateral radiographs of lumbar

and thoracic vertebrae were taken and collected by I’cros
Co., Ltd. After masking the patient’s information, two
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independent readers (orthopedist, TN and radiologist, MF)
simultaneously reviewed films from T4 to L4 in chrono-
logical sequence and graded vertebral fracture based on a
semi-quantitative method [20]. Before the start of the
study, these two observers held meetings to make adjust-
ments between their own criteria for grading vertebral
fractures. When the diagnosis of pre-existing fractures
made by the reviewers differed from those made by the
practitioners, the reviewers’ diagnosis was adopted pref-
erentially. If inconsistencies arose between the readers in
diagnosing pre-existing and incident vertebral fractures, the
two readers negotiated between themselves to reach a
consensus. Incident bone fractures other than those of the
vertebrae were comprehended from the chart, and the
occurrence of fractures was confirmed based on X-ray films
or a record of the operation.

Clinical data

BMD at the lumbar vertebrae, hip (proximal femur), distal
radius (dual energy X-ray absorptiometry) or left-sided
second metacalpal bone (microdensitometry) was mea-
sured at baseline and at 6-month intervals for 2 years at
each institute. The data of BMD obtained from the dif-
ferent machines and from different bone sites were calcu-
lated as the percentage change in each time point from the
baseline value. The statistical difference in change of BMD
between the group that received combined treatment and
the group that was administered only ALN was compared
based on each set of data for BMD for the different bone
sites. Body height was measured at baseline, 12 and
24 months. Bone turnover markers (urinary type I collagen
cross-linked N-telopeptide or urinary excretion of deoxy-
pyridinoline) were measured at baseline and again
6 months after initiating treatment. QOL was assessed
by using self-administered questionnaires (JOQOL and
EQ-5D) at baseline and at 6, 12 and 24 months after initi-
ating treatment [21]. Serum samples were sent to the central
laboratory (SRL Co., Japan), and 25-hydroxyl vitamin D
concentrations were measured. Other routine biochemical
examinations were carried out at baseline and at 2 years
after initiating treatment in order to estimate biochemical
adverse events. All adverse events were reported to
JCRSU, coded by MedDRA, and categorized as either
“known” or “unknown.” If an unknown adverse effect
occurred, it was reported to the investigator and ethical
committee.

Ethics and registration
Ethical issues regarding protocol were reviewed by the

ethical committee for JOINT under the Declaration of
Helsinki (Dr. Rikushi Morita, Chairman). If it turned out

that a patient was at a disadvantage under observation, the
ethical committee was given permission to stop the pro-
tocol. This study was registered at UMIN-CTR (University
Hospital Medical Information Network—Clinical Trial
Registry) with the number CO00000001.

Statistical analysis

Analysis of the intent to treat principle was applied to the
statistical analysis. Efficacy analysis uses a full analysis set
(FAS), and all of the enrolled patients are applied to the
analysis except for patients without efficacy data, patients
who do not correspond to inclusion criteria and patients
who do not receive treatment. The PPS (protocol per set)
group is defined as consisting of patients without any
serious protocol violation.

Recruitment of the practitioner

The explanatory meeting of the protocol and registration
was held in all of Japan. The executive members of the
A-TOP research group were responsible for the presenta-
tion of the protocol and for the recruitment of study insti-
tutions and practitioners. The A-TOP committee created
the WEB site on the Internet so that the registration of the
study could be executed directly. I'cros Co., Ltd., was also
involved as a collaborator in calling practitioners.

Results and discussion

Several principles had to be considered for acceptance of
concurrent treatment: firstly, the concurrent treatment
should be clinically and statistically significantly more
effective than the basic treatment; secondly, the concurrent
treatment should be of the same level of safety as single
treatment; thirdly, the concurrent treatment should be cost-
effective. Although these principles should be evaluated
before adopting concurrent treatment, the authors have
applied concurrent treatment to osteoporosis widely,
without any background evidence. Among these principles,
the authors have decided to evaluate the first two issues,
effectiveness and safety, in the present study. Since this
type of evaluation is absolutely required by a clinician, a
researcher-initiative study was considered as being the
most suitable type of evaluation. This was the reason why
the authors decided to use a researcher-initiative clinical
trial in determining the effectiveness of concurrent treat-
ment for osteoporosis. The JOINT-02 protocol was the first
randomized, controlled trial conducted nationwide for
osteoporosis in Japan initiated by researchers, and its scale
was also the largest ever. It was therefore necessary for
various organizations to collaborate together, and there
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have been no previous reports on how to manage the
PROBE trial in Japan. This is why we wanted to report
the design of JOINT-02. In this paper, we have presented
the organization of the A-TOP research group and execu-
tion of the JOINT 02 protocol. This is because we believe
that this report should help a researcher who is willing to
build a new nationwide investigation that is constructed by
an organization of clinical research work.

Since the primary aim of JOINT-02 was to determine
whether concurrent treatment using ALN and alfacalcidol
is superior to treatment using ALN alone in terms of
fracture prevention, true (“hard”) endpoints such as ver-
tebral fractures or long bone fractures were selected as the
primary endpoint. The diagnosis of whether vertebral
fractures were present or not on the X-ray films was made
by two independent reviewers who did not have any
information about the patient; when the judgment of
fractures was split between the two reviewers, the
reviewers negotiated with each other. Identifying vertebral
fractures is more difficult than identifying long bone
fractures due to some cases of new vertebral fractures not
showing clinical symptoms and the shape of the vertebral
body making it difficult at times to recognize whether
there is a fracture. Therefore, to avoid misdiagnosis,
diagnosis of pre-existing and incident vertebral fractures
was made by two different observers. In cases where
there was a discrepancy in the diagnosis of vertebral
fractures between the reviewers and the practitioner,
which occurred with regard to pre-existing fractures, the
reviewers’ judgment was given priority over that of the
practitioner.

Surrogate (“soft”) endpoints such as change in BMD or
bone turnover markers were considered to be inadequate as
primary endpoints in making conclusive statements
regarding the efficacy of concurrent treatment. In this type
of study, the soft endpoint (BMD or biomarkers) will
connect dropout bias less effectively than the case-selected
hard endpoint, because such markers are not able to be
made blind to the clinicians. Furthermore, previous studies
indicate that changes in BMD or bone markers do not
predict future fractures [22-24].

In recent literature, it has been reported that poor
adherence of bisphosphonates leads to a decline in the
beneficial effects of this drug on bone [25-28]. It is
expected that in contrast to prior developmental trials, this
current study may have a higher dropout rate, since in a
researcher-initiative study, the registered practitioner is not
forced to maintain adherence very strictly. As a result,
adherence in the present study may resemble the actual
circumstances of adherence to bisphosphonate treatment by
a general practitioner. It will be interesting to determine
whether adherence in this study modifies fracture preven-
tion by alendronate.

@ Springer

Although a careful plan for this study has been set up,
the results will be applied to osteoporosis patients with the
same background as the present study population, but not
adapted to the entire osteoporosis population. Despite this
limitation, we believe that the results will give us very
important information regarding the concurrent treatment
of osteoporosis.
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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 Dj; (alfacalcidol 21.0 ug/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 Ds. 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.

Keywords: adverse drug reactions, Beers list, geriatrician, polypharmacy, side-effect.

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

In 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
Dy (alfacalcidol 21.0 pg/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 y*-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

© 2010 Japan Geriatrics Society
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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

Irritant 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

[soxsuprine

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 (=300 mg/day)

Alfacalcidol (21.0 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

© 2010 Japan Geriatrics Society

frequent ADR experiences by antipsychotic benzamides
and  hypnotic  benzodiazepines.  Seventy  to
eighty percent frequently or occasionally experienced
ADR by these two classes of drugs and by digoxin, and
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Table 2 Geriatricians’ experiences of adverse drug reactions (ADR) and their attitudes to reduce drugs for the

prevention of ADR (1 = 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) 93 (24.4%) 207 (54.3%) 300 (78.7%)
(iiy Hypnotic benzodiazepines (n = 386) 93 (24.1%) 241 (62.4%) 334 (86.5%)
(flurazepam, haloxazolam, quazepam, triaxolam)
(iiiy Digoxin 0.15 mg/day) (n = 382) 33 8.6%) 234 61.3%) 267 69.9%)
(iv) Vitamin Ds (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
(i) Antihypertensive 19 27 46
(iif) Antiplatelet 17 21 38
(iv) Antidiabetic 19 15 34
(v} Anti-arrhythmic 13 17 30
(vi) Antidepressant 15 10 25
(vil) 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 Ds. 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 = 240y 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

© 2010 Japan Geriatrics Society
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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 Ds (alfacalcidol
21.0 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

© 2010 Japan Geriatrics Society

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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Association between human metapneumovirus
seroprevalence and hypertension in elderly
subjects in a long-term care facility

Li Zeng, Rui Chen, Keiichiro Ishigami, Mikiko Atsumi, Yumi Koizumi, Kazuto Sato, Osamu Iritani,
Masashi Okuro and Shigeto Morimoto

Recently, relations between hypertension and infections caused by several pathogens have been reported. However, few studies
have examined the relationship between human metapneumovirus (hMPV) and hypertension in elderly inpatients. To assess the
association between anti-hMPV-immunoglobulin G (IgG) titer and the prevalence of hypertension, we conducted a case-contro!
study in a Japanese long-term care facility (LTCF). The participants included 84 hypertensive patients aged > 65 years, and
84 age- and sex-matched normotensive controls (38 males and 46 females in each group; cases, 79.9 £ 8.4 (s.d.) years;
controls, 80.1 + 8.3 years). Data on undetling chronic clinical conditions were collected. Titers were measured using an
immunofluorescence assay kit. The significance of risk factor differences was analyzed using univariate and multivariate
comparisons of cases and controls. All serum samples were positive for hMPV, and IgG titers ranged from 40-fold to more

than 5120-fold. There were no significant sex- or age-related differences in logz (anti-hMPV-IgG titer/10) among the subjects.
Compared with normotensive subjects, hypertensive patients presented significantly higher log, (anti-hMPV-IgG titer/10)
values (P<0.001). After adjustment with multiple logistic analysis, the odds ratio for logy (anti-hMPV-1gG titer/10) was

1.42 {95% confidence interval 1.16-1.75, P=0.001) relative to normotensive subjects. In all subjects, stepwise muitiple
regression analysis revealed that both hypertension and a poor nutritional state independently contributed to increased log;
{anti-hMPV-igG titer/10). These observations suggest that an increased anti-hMPV-1gG titer was closely related to hypertension
in elderly subjects in a Japanese LTCF.
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INTRODUCTION humoral immune responses have a minor role in the clearance of

Hhuman metapnewmovirus (hMPV) was first isolated in children with EMPV.? FHowever, the relationship between hMPV infection and the

acule respiratory tract illnesses in 2001." This virus is a member of the  underlying chronic <linical conditions has not been adequately eval-

genus metapneumovirus of the subfamily Pneumovirinae of the uated in elderly subjects. Therefore, the aim of this study was to

family Paramyxoviridae, hMPV induces infections of the lower  delermine the relationship between the titer of inununoglobelin (1g)

respiratory tract, including brovchitls, bronchiolitis and pnewmonia, G antibody against hMPV {ant-hMPV-IgG titer) and clinical co

in young children? and immiunccompromised individuals,* along with  tions, inclading hypertension, in elderfy patients in a Japanese I

upper respiratory tract ilnesses and influenza-like illness.® [n January

2005, we reported an outbreak of nosocomial hMPV infutiou in

elderly subjects in a long-term care facility 'F) in Japan.® Several METHODS

‘:ubxuqucm reports revealed that hMPV infection outbreaks fmqmm y  Identification of cases and controls

oceur in TTCE,® not only in the winter™ but also in summer” with Our study was condecied in s 640-bed ward of t,m;TU;p{mnTrt S anrz;m

. . ¢ LTCT for the Cxt?’t(

high mortality, Serological responses to hMPV-induced vespiratory panesc 318 ot e eery
o o I LT orese protocol was approved by the ethics comr of the hos

tract ilnesses were frequently found (12.8%) among common viruse . }

Suri o L . odi il Fan LICES U identified ol elderly subjects aged 265 vears with hypertension, wi
ing a 52-week intery serio residents of an LICE? Unlik ) . e

during a 2 _W C&_ mte \el?!.l()n perc »_m “'Q[,L ents . ‘j“‘ e € defined a5 blood pressure of > 140/90 nim Tig or antihypertensive medication

other viral infections, which cvoke lifclong immunity, hMPV reinfec-

use. The controls were a vandon: sample of normotensive subjeats aged 265
tion oceurs freguently, despite high rates of perpetual seroprevalence years admitted to the same wmd The ((:mp alerized admissi m‘\,ﬂ,d

CE

i
i

Medicine of Hanwa-Senboku Hospital, & T

b owas

for ali age groups. This finding suggests that reinfection oceurs because

:id & Oclober 2010; acs @ Oclobor 2010, published onling 20 Ja

_90_



and age (2 years) at a ratio of 1:1. The controls met the same eligibility
criteria as the vases, but they did not have hypertension. All subjects who gave
informed consent were entolled in our study, and the blood samples were
obtained between October and November 2007, Subjects were excluded if they
(1) had & clipical diagnosis of secondary hypertension due to other diseases at
the beginning of the study, (2) had serum creatinine Tevels 3177 pmol ™ 3
(2.0mgdl 1, (3) were in the critical phase of another acute iliness {myocardial
infarction, stroke, exacerbation of heart failare, prienmonia or renal failure),
(4) received artificial feeding or (5) were immunocornpromised because of
systemic steroid use, metastalic cancer or cancer therapy.

Measurement of IgG titer against hBMPV

ing an indirect immunofiuorescence assay kit from
Mitsubishi Kagaku Bic nical Laboratorics {Tokyo, Japan), as described
previousiy.' 10 was
defined as positive for anti-hMPV antibodies. JgG titers were caleulated
according 1o Jogy (anti-BMPV-IgG titer/10} for cach scrum sample, and the
positive results at dilutions of 1:10 10 1:5120 were rated on a scale from 0 te 9.

IG5 titer was measured

W gernm that reacted with F protein at a dilution of

Underlying chronic conditions

In Table 1, we noted the preserce of the following clinical features in the
enrolled ‘pari\‘me stroke, ischemic heart disease, chionic congestive hearl
disease, B2 dementia,)? diabeles mellits, dyslipide-
"4 3 poor nutritional state and lung discase.
ed in the diagnosis of these

faikure, chronic kidoey
mia,'* a bedridden state, ()bc.>|t)’,
‘The personal physicians of the patients were inv
complications, which were further assessed by a committee consisting of { the
authors (except MO), Objective and routinely collected medical information
was used to enhance the accuracy of the diagnoses. Only chronic conditions
5. A computer-

were recorded for the cases and their respective control sub
ized pharmacy database was used to assess the drug nse. Each pharmacy record
incladed the drug type and dose, date and administration duration, Data
collection for the controls conunenced after they had been hospitalized the
same nmber of weeks as their corresponding cases. The data were retrieved
(rom medical records (by MO). OF the 84 elderly subjects with hypertension, 21
took angiotensin T-receptor blockers alone, 16 teok angiotensin 1-converting
enzyme inhibitors alone, 18 took dibydropyridine calcium-channel blockers
“one and 10 took two or more (out of thiee) classes of antihypertensives, plus
In all, 19 subjects with hypertension were ot prescribed any
antihypertensive agent.

dinretics.

Statistical analysis
Data ate expressed 5 mean and s.d. for continuous variahles. Becween-group
comparisons were conducted with a Mann—Whitney U-test ox y>-test (Fisher's

hMPV and hyperiensicn in elderly Inpatients
L. Zeng et ol

exact test when needed). Independently participating factors for hypertension
were identified by multiple logistic regression analysis after adjustment for
confounding variables, Common pitfalls associated with nultivariate regression
were avoided vsing the method desaribed by Concato et al”® The adds ratia
(OR) for hypertension associated with varivus conditions was calculated using
logistic regression enalysis, adjusting for age, sex, and all associated variables
selected according to their univariate analysis Pvalue (P<0.20)." Istimnates for
OR and the comesponding two-sided 93% conlidence intervals (Cls) that
demonstrated statistica] significance were derived from the regression model.
Conditional logistic regression was used to control for potential confounding
variables. Independent associations with logy (anti-hMPV IgG titer/10) titer
vihues were assessed by stepwise multi
factors with P-values
considered significant. The data were analyzed vsing SPSS (v, 16.0, Chicago,
1L, USA}L

ssion analysis, using age, sex and

<2 in the univariate analysis, Povalues < 0,05 were

RESULTS

Confirmation of clinical factors

Table  summarizes the clinical background and underlying chronic
conditions in the control and hypertension groups. There were no
significant differences between the two groups in age, sex, admission
period or prevalence of diabetes mellitus, dyslipidemnia, or underlying
chronic conditions, except that the hypertension group tended toward
a higher prevalence of a past history of stroke and chronic kidney
diseasc than the control group.

Anti-hMPVY-IgG titer in normotensive and hypertensive elderly
inpatients

All serum samples were positive for anti-hMPV-IgG. The titer ranged
from 40 to more than 5120% in the 168 elderly inpatients, and the
mean s.d. value of log, (anti-hMPV-IgG titer/10) was 6,19+ [.65.
The mean + s.d. value of log, (anti-hMPV-1gG titer/10} in the hyper-
tension group (6.63 £ 1.52) was significantly higher than in the control
group (5751 1.67; P--0.001; Figure 1). There was no significant
difference in the mean s.d. logy (anti-hMPV-IgG titer/10) values
between any two subgroups with antihypertensive treatment in the
hypertensive elderly subjects: 6.69 % 1.49 in the angjotensin l-receptor
blocker group (=21, P—0.038); 6.57 41,66 in the angiotensin |-
converting enzyme inhibitor group (=16, P=0.041); 6.501 146 in
the calcium-channel blocker group (=18} 630 % 1.64 in multi-
antihypertensive group (n=10); and 6.95 £ 1.47 in the non-treatment

Table 1 Operational definitions for each pre-existing chronic condition were established prior to data collection

Clinical featura Definition

Stroke
Ischemic heart disease

Ghronic congestive heart failure WEF < AQ%

Chronic kidney dise

Motor deficit and evidence of siroke on CT and/or MR
Fvidence on ECG and echocardicgraphy

Estimated GFR caiculated by the MDRD equationt® with coefficients modified for Japanese patients, 1

194 3Cr | Whyage CEB7 (20,739 if female) <&0mbmin 1,73 m?

Pabeies mellilus Qvernight FPG
Dementia

Dyslipidertia

7.0mmoil - (126 mgdi~') or the use of hypoglycemic agents andior insulin
MMSE <23 (Folstein et al'3)
Overnight fasting plasma TC value 25.72 mmol =1 (220 mgdl-Y, TG 1.70mmol 1 (150 mgadl 1,

HDL-C« 1.04 mmol 1! (40 mgdi=13, or use of lipid-lowering agent!’

Bedriddon state
Dbesity
Hypoalbuminemia ALB level «

Lung dt

g

Chronic bronchitis, pulmonary emphyseme, severe bronchiacta

Permanenty confined o bed
BEi1 3> 25 {Bando et al1%)

s, chronic 11D, or sequelae of TR

Abbreviations: ALB, se Ak - B, hody mass Hidex; CT, enmputed tormography;
a chatesterol; 11D, iterstitia
apnetic resonance imaging; TB, fubercufos

C, lotal cholestercl; TG

, Uriglyceades.

FOG, elschocardiography; FPG,
ung disease; LVEL, left ventriculas ejaction fraction; MDRD, Modification of Biel in Renal Disease; MMS

fasting plasma giticose; GFR, glomier

ular filiration rate; HDL-C, high-density
state examinatios e MR
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Table 2 Clinical factors in hypertensive patients (n=84) and
normotensive controls (84)

Table 3 Multivariate assaciation between selected characteristics
and odds ratio of hypertension

Normotensives Hypertensives Odds 95% Confidence
n=84) {12 84} Characteristic (unif) Wald ratio interval P
Chnical background Logy (anti-hMPV-1gG tiler/10) 8.64 1.42 1.16-1.75 0.001
Age lyears) 80.1+83 79.8484 Chronie kidney 2.40 1,93 0,86~4.33 01722
Male/female 3846 28146 Stroke 232 167 0.86-3.25 0.128
Adrmnission period (weeks) 121456 132455 Age (years) 0,29 0.99 0,95-1.0% 03.588
Systatic bload prassme {mm Hg) 119+ 13 THQ & 28 Male sex ¢.0C 101 0,52--1,95 0.972
Diastolic blood pressure (mrm Hg) 6910 Bo L1z APY, human metapn g6, imynunoglobuin 6,
Anti-htaPV- e tite
Logy {anti-hMPY-IgG titer/10) 5754 1.67

Unideriying chionic conditions
Stroke
Ischemic heart disease

Ghronic congestive hear failure

36 {42.9%)
14 {18.7%;
9 (10.7%)

45 (53.6%)
20 (23.8%)
6 (7.0%)

Chronic kidney disease 14 (16,7%) 21 (Z8.0%)
[ernentia 48 (57.1%) (£4.8%)
Diak mellitus A (4.B%) 9 uJ %)
Dyslipidersia 30 (35.7%) 32 (38.1%)
Bedridden state 12 (14.3%) 14 {16.0%)
Obesity 17 (20.2%) B%)
Poor nutritional siate 13 (15.5%) Py
Lung discase 3(15.5%) I‘u UQ 0%)

WMPY, human e

preumovirus; 16, imnunoginbuln G,

10

g | x5120
g a x2660
g B
= 7 x1280 =
a
g X640 lgx
z =
o
Z2s x320 &
z =
L:', 4 x160 E
o
8‘! 3 o i & xB0
ot

2k coor e o x40

1 i .

Controls Hypertensives

Figure 1 Anti-hMPY-1gh titer shown as loge (anti-hVPVIC titer/ 10 values
in elderly inpatients in the control and hypertension groups. Circles indicate
indivdual anti-hMPY |gG titers in elderly subjects. Oper squares indicatg
means, and barsts.i. values, in the control and typertension groups,
respectively,

group {(n=19). The mean values of log, (anti-hMPV-1gG titer/10) in
the angiotensin IF-receptor blocker (P==0.075), angiotensin {-convert-
ing enzyme inhibitor (P 0.339) and non-treatment groups were
significantly higher (P—0.005) than in the normotensive elderly
subjects,

Multiple logistic regression analysis for independent association
with hypertension

Multivariate associations between hypertension risk and selected
characteristics after adjustment for potential confounders are shown
in ‘Table 3. Age, sex, logy (anti-hMPV-1gG titer/10) value, chronic

Hypertension Research

Table 4 Log, (anti-hMPV-IgG titer/10) in subjects with and without
clinical conditions

Absence n) Presenca n)

Clinical background
Age - 80 years
Male

8,124 1,58 83
£.0941.74 (82)

5264 1.73 (85
3.324 1.5 (V6!

Underlying cfironic conditions
Stroke

6.20 4 1.68 (87)
6.15+1.59 (34
607171015
©.2921.74 (35)

ngestive heart failure

Chronic kidney diszase 61711831

Dementia 6.01+1.63 {74} 6.33% 1.67 (94)
es mellitus 6254 71.66 (155) 569+ 1,85 (13)
yslipidemia 612+ 1.631106) £.31£1.69 (62}
Bedridden state 6.1711.66{142) 6,314 1.62 (29,

Obesity 6,08+ .70 (126} 6.5211.48 (42)

Poor nutritional stute 6051 1.68 (144) 6.79+1.38 24,
Lurg disease 6,14+ 1.65 (139) 65,341 170 (29)

viatinns: hidPV, human metapnesmouirug; 1g8, immunoplebuln G
20, * P05, case-cantrol ditference, by Mann-Whitney analysis,

kidney disease and stroke history were used as potential confounders.
The log; (anti-hMPV-1gG titer/10) value was significantly related to
an increased hypertension risk after adjustment for age, sex and
potential confounding factors, with a matched OR estimate for
hypertension of 142 (95% CI, 1.16-1.75, P=-0.001; Table 3). Condi-
tional logistic regression analysis using the same confounding factors
revealed that logy (anti-hMPV-1gG titer/10) was significantly related to
an increased hypertension risk, both in the hypertension subjects
treated with any of the antibypertensive agents {n-- 65, OR: 1.34, 95%
CL 107167, P~0011) and in untreated hypertensive subjects
(n=219, OR: 1.60, 95% Cl: 1.10--2.31, P=0.013).

Relationship between log, (anti-hMPV-1gG titer/10) and chronic
clinical conditions

Table 4 compares Jog, (anti-hMPV-IgG titer/10} values between the
groups with and without chronic clinical conditions, including older
age (>80 years), male sex, obesity (body mass index 225kgm™2),
diabetes mellitus, dydipidemia, stroke, ischemic heart disease, chronic
congestive heart failure, chronic kidney disease, dementia, a bedridden
state, a poor nutritional stale represented by hypoalbuminemia,
and lnng The log; (anti-hMPV-IgG titer/10) value was
significantly (P=0.020) higher in the 24 subjects with a poor nutri-
tional state than in the 144 subjects with good nutrition. The log,

disease.
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Table 5 Stepwise multiple regression analysis to assess independent
determinants for log; (anti-hMPV-IgG titer/10)

Characteristic (unit) i 1 P
Hypertension 0.261 3610

Poor nutritional state 1.89 2.51

Obesity 0.086 1.150

Male sex 0.067 0.906

Age {years) 0.036 0,481

Ahbreviations: hMPY, human motapneur ues 1gG, imemunoglobulin G.

(anti-hMPV-1gG titer/10} value fended 1o be higher (P=0.190) in
obese subjects (body mass index 225kgm™?) than in non-obese
subjects. There was no significant difference between the groups with
and without other clinical conditions {Table 4). To determine the
associating factors for logy (anti-hMPV-IgG titer/16) in all elderly
subjects, a multiple stepwise regression analysis was carried out using
age, sex, hypertension, a poor nutritional state and obesity as con-
founding factors, The analysis revealed that a poor nutritional state
and hypertension were independent contributing factors for increases
in log, (anti-hMPV-IgG titer/10) values in all subjects (Table 5),

DISCUSSION

The present case—contral study revealed that anti-hMPV-1gG titer was
independently associated with hypertension after adjusting for con-
founding factors in elderly subjects in an ITCE Moreover, the multiple
stepwise regression analysis revealed that hypertension and a poor
nutritional state, among many underlying clinical conditions, con-
tributed to increases in serurn anti-hMPV-1g( titer in all elderly
subjects. Although subjects with a poor nutritional state, reflected by
hypoalbuminemia, are known to be susceptible Lo viral infection.'” the
findings in this study that this condition was also a risk factor for
hMPV infection in elderly subjects in LTCFs is novel.

The precise mechanism(s) underlying the role of hypertension
in anti-hMPV-1gG titer increases is unclear. One possible explanation
is thal some antihypertensive agents influenced the hMPV infection.
In this study, however, there were no significant anti-hMPV 1gG titer
difterences belween any two subgroups of antihypertensive treatment,
including the non-treatment subgroup in hypertensive elderly sub-
jects; furthermore, the mean log, {anti-hMPV-IgG titer/10) values in
the angiotensin [l-receptor blocker, angiotensin [-converting enzyme
inhibitor and non-treatment subgroups were significantly higher than
in the normotensive elderly subjects. These observations suggest that
antihypertensive agents have a minimal role in the increased
anti-hMPV-igG titers obscrved in the hypertensive elderly group.

The secomd possibility is that hypertension itsell’ may cause higher
anti-hMPV-IgG titers in the clderly. Tt is reported that patients with
hypertension have significantly higher serum IgG levels in comparison
with normotensive controls,”® and that serum 1gG levels were
increased in patients who survived malignant phase hypertension.'”
Meanwhile, there have been several reports regarding the seropreva-
lence of hMPV infection around the world. Almost all people acquire
seropositivity for hMPV by the age of 10 years,” and IMPV is known
to infect individuals repeatedly throughout aduolt life and into old
age.>? Although there are no reports of 1gG titer differences between
patients with hypertension and normetensive controls after individual
infecrions with pathogens, including hMPV. it is possible that hyper-
tension itself may increase the anti-IgG titer in response to repeated
hMPV infections in the elderly. Tn this present cross-sectional study,

hMPV and hypertension in elderly inpatients
L Zeng el &l

g

however, we could not show any time-course data for anti-hMPV-1gG
titers in individual subjects.
The third possibility is that hypertension is the result of repeated

hMP'V infection. Several reports have associated the appearance of

hypertension with predisposing repeated and/or chronic infections
th many other pathogens, including Chlamydia pneumoniae,®
herpes simplex virus lype 27" cytomegalovirus,” Coxsackie virus,?
and Helicobacter pylori.** All these pathogens are known to directly
affect vascular smooth muscle cells and/or vascular endothelial cells
and to possibly cause the progression of atherosclerosis. On the
contrary, there 1s no evidence to date that hMPV has a direct effect on
vascular smooth rauscle cells or endothelial cells. hMPV is reported to
affect airway epithelial cells and stimulate massive production of
interleckin-8,°% and regulate upon activalion normal T-cell
expressed and secreted.®' On the other hand, interleukin-8 is known
1o cosely relate to the genesis of hypertension because it enhances
membrane permeability to Ca** and induces vasoconstriction in
stooth muscle cells®? and because an antihypertensive calcium
channel blocker, azelnidipine, is reported to reduce circulating inter-
leukin-8 levels.®> Moreover, circulating interleuldin-8 is known (o
predict the development of atherosclerosis in coronary arteries.
On the other hand, regulate upon activation normal T-cell expressed
and secreted is known o be a peripheral monocyte-related inflam-
matory marker related to hypertension”™ It is possible that
repeated hMPV infections cause spillover of these cytokines from
the respiratory tract into the cireulation, laying the foundation for
hypertension in the elderly. Consequently, the findings of this study
suggest that serum anti-hMPV-IgG titers contribute to the risk factors
for hypertension in the elderly in LTCFs. Nevertheless, the specific
underlying pathophysiological mechanisms that link hMPVY with
hypertension in the elderly have not yet been defined. Therefore, the
precise mechanisms underlying the association between hMPV infec-
tion and hypertension should be determined in future basic and
clinical studies.

wi
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Increased Level of LDL Cholesterol in Elderly Patients with Acute Ischemic
Stroke Associated with Severe Hypertension

Mikiko Atsumi, Yumi Koizumi, Keiichiro Ishigami, Kazuto Satoh,
Osamu Iritani, Masashi Okuro and Shigeto Morimoto

Abstract: Low-density lipoprotein (LDL)-cholesterol is an independent risk factor for cardiovascular
disease (CVD). We hypothesized that patients with the acute-phase of ischemic stroke associated with
severe hypertension (>200/120 mmHg) would demonstrate a higher LDL-cholesterol level than either
those with moderate hypertension (160-199/100-119 mmHg) or normotensive or mildly hypertensive
(<160/100 mmHg) controls. We compared 20 elderly patients with CVD complicated with severe
hypertension to 87 patients with moderate hypertension as well as 55 control patients during the first 72
hours after symptom onset of stroke. Patients receiving a lipid-lowering agent were excluded from the
study. Serum LDL-cholesterol level was significantly higher in the severe hypertension group, compared
to either the moderately hypertension group or the control group. High-density lipoprotein (HDL)-
cholesterol and triglyceride levels were similar in all three groups. Serum total-cholesterol and LDL-
cholesterol level were significantly higher in the severe hypertension group compared to the control group
after adjusting for confounding variables. Severe hypertension is associated with an abnormal lipid
profile, characterized by high LDL-cholesterol level. This dyslipidemia may be partly responsible for the

vascular complications and the poor prognosis of these patients.

Key Words:

INTRODUCTION

Acute hypertension is frequently observed in
patients with acute ischemic stroke (1-4). This
increased blood pressure (BP) falls spontaneously
within the first week after acute ischemic stroke
without specific antihypertensive therapy (5). High BP
in the early phase of acute ischemic stroke is a sign of
a poor outcome associated with poor functional
outcome and higher mortality (6-9). The mechanisms
for these BP changes after stroke are still unclear, but
may be related to stroke-induced changes in
sympathoadrenergic activity (4,10), stress reaction to
hospital admission or BP measurement (11), or central
mechanisms (6). On the other hand, it is now accepted
that elevated low-density lipoprotein (LDL)-
cholesterol is an independent, modifiable risk factor
for atherosclerotic cardiovascular disease (12).
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Recently, Edmunds et al. (13) demonstrated that
malignant hypertension was associated with an
abnormal lipid profile characterized by a significantly
lower high-density lipoprotein (HDL)-cholesterol level
and a tendency for higher LDL-cholesterol level after
adjusting for confounding variables, compared to
normotensive controls. We here present a study of the
lipid profile in elderly patients admitted to our hospital
with acute ischemic stroke associated with severe
hypertension (>200/120 mmHg) within the first 72
hours of symptom onset. The results were compared
with those in elderly patients with acute ischemic
stroke associated with moderate hypertension (160-
199/100-119 mmHg), and with normotensive and/or
mildly-hypertensive (<160/100 mmHg) controls.

METHODS

Subjects

Consecutive patients admitted to the Geriatric
Emergency Ward of Kanazawa Medical University
Hospital, a major urban hospital in Ishikawa
Prefecture, with a diagnosis of ischemic stroke during
2002 to 2010 were recruited into the study. Patients
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