LETTERS TO THE EDITOR

THE AMERICAN GERIATRICS SOCIETY/AMERICAN
ASSOCIATION FOR GERIATRIC PSYCHIATRY
MENTAL HEALTH IN NURSING HOMES
CONSENSUS STATEMENT

To the Editor: The National Citizens’ Coalition for Nursing
Home Reform (NCCNHR) had the privilege of serving on
the expert panel involved in the development of two articles
found elsewhere in this issue of the Journal of the American
Geriatrics Society: the American Geriatrics Society/Amer-
ican Association for Geriatric Psychiatry Recommenda-
tions for Policies in Support of Quality Mental Health Care
in U.S. Nursing Homes and the Consensus Statement on
Improving the Quality of Mental Health Care in U.S.
Nursing Homes: Management of Depression and Beha-
vioral Symptoms Associated with Dementia, We are
pleased to endorse the consensus statement but regret that
the policy recommendations do not call for prompt imple-
mentation of nurse staffing ratios that experts consistently
identify as necessary to provide for the basic care of nursing
home residents. Although additional research might find an
ideal ratio for caring for those with dementia and mental
illnesses, we know from existing research that minimum
needs cannot be met without at least 4.1 hours of direct care
a day. Fewer than 10% of nursing homes meei this
standard, and more than half fall so far below it that
residents are in jeopardy. NCCNHR advocates a minimum
standard of 4.13 hours-—a level validated by a consensus
panel of the Hartford Center for Geriatric Nursing, a
congressional study of nurse staffing ratios released by the
Department of Health and Human Services last year, and
other research. As the policy statement says so well, “High-
quality mental health care in nursing homes is possible only
when the Ievel of nurse staffing is adequate to provide the
necessary amount of direct care.”

Donna R. Lenhoff, Esq
National Citizens’ Coalition for Nursing Home Reform

Washington, DC

RESPONSE TO DONNA LENHOFF'S LETTER ON
MENTAL HEALTH CARE IN NURSING
HOMES, NURSE STAFFING STUDIES

The above letter was referred to the authors of the original
paper, and their reply follows,

To the Editor: The participation of the National Citizens’
Coalition for Nursing Home Reform (NCCNHR), in
addition to that of a broad group of organizations that
reflect the multidisciplinary nature of nursing home care for

frail elderly people, greatly enhanced the American
Geriatrics Society/American Association for Geriatric
Psychiatry Expert Panel on Quality Mental Health Care
in Nursing Homes. Through its representative on the panel
and considerable input from other leadership NCCNHR
made major contributions to the consensus and policy
documents published in this issue of the Journal. We believe
that their participation added a nnique perspective, and we
thank them for their hard work and endorsement of the
consensus statement.

It was the panel’s concern over the adequacy of current
nursing home staffing, along with several other concerns,
that prompted the panel to develop a policy decument
along with the consensus statements. The panel felt strongly
that the consensus statements themselves, without changes
in health policy, would not result in meaningful improve-
ments in mental health care in nursing homes. Although we
cannot speak for the entire panel or all of the organizations
represented on it, we would certainly not argue with
NCCNHR’s recommendation for immediate implementa-
tion of the staffing standards outlined in Ms. Lenhoff’s
letter in the 90% of facilities that currently do not meet
these standards. Nevertheless, we believe that further
research into optimal staffing, in terms of numbers and
training, is necessary and will be a worthwhile investment
in improving the care of the large and growing numbers of
nursing home residents with depression and behavioral
symptoms associated with dementia, as well as with other
mental health conditions.

Joseph G. Ouslander, MD

Division of Geriatric Medicine and Gerontology
Wesley Woods Center of Emory University
Emory Center for Health in Aging

Atlanta, GA

Birmingham/Atlanta VA GRECC

Atlanta, GA

Stephen J. Bartels, MD
Department of Psychiatry
Dartmouth Medical School
Hanover, NH

TESTOSTERONE AND COMPREHENSIVE
GERIATRIC ASSESSMENT IN FRAIL ELDERLY MEN

To The Editor: A low plasma testosterone level in elderly
men has been implicated in various diseases, including
atherosclerosis, osteoporosis, and dementia,! but the rela-
tionship between plasma testosterone and functional measures
in frail elderly men has not been addressed. Here, we report
a small-scale study in which a low plasma testosterone
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level was associated with a functional decline based on compre-
hensive geriatric assessment in frail elderly men without
malnutrition.

Fifty-four consecutive men (aged 70~95, mean age+
standard deviation = 8246 years) attending the health
service facilities for the elderly (Mahoroba-no-Sato) located
in Nagano Prefecture for admission or day-care service
were enrolled. Of the subjects, five were diagnosed as
having dementia of the Alzheimer type, six had history of
stroke, five had a history of heart failure, eight had hyper-
tension, and five had hyperlipidemia. Subjects with malnu-
trition, malignancy, or endocrine disease were excluded
because these diseases may affect plasma androgen level. A
commercial laboratory determined plasma total testosterone
(total-T) and free testosterone (free-T) in addition to blood
cell counts and blood chemical parameters. Total-T and
free-T were assayed using a sensitive radioimmunoassay,
and the intra-assay coefficients of variation were 5% to 6%
and 2% to 5%, respectively. Basic activities of daily living
{ADLs) were assessed using Barthel Index, instrumental
activities of daily living (IADLs) by Lawton and Brody,
cognitive function using Hasegawa Dementia Scale—Revised
(HDS-R), mood using the Geriatric Depression Scale (GDS;
15 items), and ADL-related vitality using Vitality Index.?

On average, the subjects showed mild to moderate
functional decline (Table 1). Also, mean plasma levels of
total-T (365+172 ng/dL) and free-T (5.74+2.8 pg/mL)
were lower than those reported in healthy elderly men® but
comparable with those in frail elderly men.* As shown in
Table 1, total-T and free-T were significantly correlated
with functional measures except for GDS. There was no
significant correlation between total-T or free-T and age,
body mass index, blood hemoglobin, lymphocyte count, seram
albumin, or serum total cholesterol, probably because the
subjects had good nutritional status; serum albumin was
4.140.3 g/dL, and serum total cholesterol was 179 +28
mg/dL. Furthermore, multivariate analysis with age, serum
albumin, and serum total cholesterol as independent
variables revealed that free-T was an independent determi-
nant for the HDS-R (R = 0.403, P =.03) and Vitality Index
(R=10.407, P =.02). In similar multivariate analyses, free-
Twas not an independent determinant for the Barthel Index
or IADLs, and total-T was not an independent determinant
for each of the functional measures (data not shown).

The present study demonstrated that a higher plasma
testosterone level was associated with higher scores of
comprehensive geriatric assessment except for the GDS.
Free-T, the active form of testosterone, showed a stronger
correlation than did total-T. It has been reported that a
higher total-T was associated with better ADL performance
such as transferring and eating in frail elderly men.* The
result is consistent with ours, but free-T and nutritional
assessment were not included in that report. It is known
that malnutrition is associated with low ADL and low
plasma testosterone. In our preliminary study in elderly
male patients in sanatorium-type wards, serum albumin was
correlated with the Barthel Index and plasma total-T and
free-T (data not shown). Consequently, nutritional markers
such as serum albumin should be included as confounding
factors in a study that examines the relationship ‘between
plasma testosterone and ADLs in frail elderly men. In fact, no
significant relationship was found between plasma testoster-
one (total-Tand free-T) and ADLs (Barthel Index and IADLs)
in multivariate analyses including nutritional markers,
although the subjects were well nourished. Alternatively,
the correlation of free-T with cognitive function and ADL-
related vitality remained significant in multivariate analyses.
Contrary to a previous report,” depressed mood did not
relate to plasma testosterone in this study. The reason is
unknown, but it might be due simply to the cohort difference
between community-dwelling healthy men® and frail elderly
men or to the low reliability of GDS in demented people.?

The detailed and causal relationships need to be
examined in large-scale and longitudinal studies. Never-
theless, our results suggest that testosterone treatment
might improve global function in frail elderly men with low
testosterone levels.

Masahiro Akishita, MD

Shizuru Yamada, MD

Hiromi Nishiya, MD

Kazuki Sonobara, MD

Mitsuo Obni, MD

Kenji Toba, MD

Department of Geriatric Medicine
Kyorin University School of Medicine
Tokyo, Japan

Table 1. Distribution of Functional Measures and Correlation Coefficients Between Plasma Testosterone Level and

Functional Measures

Measure Barthel index IADL HDS-R GDS Vitality Index
Mean +standard deviation {range) 73427 (5-100) 2.1+2.0(0-5) 18+7(2-29) 6.3+3.1 (1-13) 8.8+1.8 (3-10)
Total testosterone 422t 279* 344+ 077 3707
Free testosterone .3697 .3907 5121 .164 464

Note: The Barthel Index was used to assess Activities of daily living, Lawton and Brody’s instrumental activities of daily living (IADL) index to assess IADLs, the
Hasegawa Dementia Scale-—Revised (HDS-R) to assess cognitive function, the Geriatric Depression Scale (GDS— 15 items) to assess moad, and the Vitality Index to

assess ADL-related vitality.
*P<.0S;

P<.0y

'P<.001.
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ROLE OF CHOLINESTERASE INHIBITOR IN. THE
MANAGEMENT OF SEXUAL AGGRESSION IN AN
ELDERLY DEMENTED WOMAN

To the Editor: Aggressive behavior, seen in elderly demented
patients, includes hitting, grabbing, pushing, biting, kicking,
scratching, and throwing objects. Sexual aggression is seen in
some of these patients. Sexual activity can increase in
association with progression of dementia. This can result in
unreasonable and exhausting demands on sexual partners at
unacceptable times and inappropriate places. Occasionally,
aggression may result if these needs are not met. This
challenging behavior is seen in elderly patients living in
nursing homes and at home. These patients are among the
most difficult to manage and present a tremendous challenge
to physicians. Except for hormonal therapy in male patients,
pharmacotherapy has shown minimal efficacy. We present a
case report of sexual aggressiveness seen in an elderly
demented woman and discuss the options for management.

CASE

The patient was a 72-year-old white female who came to the
outpatient senior’s clinic for cognitive and behavioral evalua-
tion. Her behavioral problems included a 6-month history of
agitation and sexual aggressiveness. According to her husband,
she had been sexually passive throughout her life. During the
previous 6 months, she had wanted intercourse or oral sex
multiple times a day, which had caused considerable stress for
the husband. Her medical history included osteoporosis and
she was being treated for this with etidronate. No past
psychiatric history was reported. No alcohol or recreational
drug abuse was reported. There was no history of aggressive-
ness or sexually deviant behavior in the past.

She scored 16 of 30 on Mini-Mental State Examination
and 3 of 15 on the Geriatric Depression Scale. A diagnosis
of mixed dementia (Alzheimer’s and vascular) of moderate
severity was made after cognitive evaluation, laboratory
evaluation, and neuroimaging investigations. She was started
on rivastigmine 1.5 mg orally two times a day. After 4 weeks,
her husband reported some improvement in the patient
behavior. The dose of rivastigmine was increased to 3 mgtwo
times a day. After an additional 4 weeks, her husband
reported that her agitation had decreased and her sexmal
aggressiveness had subsided significantly. She continued 3 mg
twice a day with no apparent adverse effects.

DISCUSSION

Most of the treatments suggested for aggressiveness in
dementia have only marginal benefit for controlling sexual
aggressiveness. These include drugs such as antipsychitric
including the newer neuroleptics like risperidone, olanzapine,
clozapine, and quetiapine and the selective serotonin reuptake
inhibitors, trazodone, buspirone, lithium, and valproate.’*

Sexually aggressive behavior in men has been treated
with antiandrogens, estrogen, and medroxyprogesterone
acetate.>* One study points out that cimetidine, which has
antiandrogen properties, decteases libido and hypersexual
behavior without serious side effects.’

To the best of our knowledge, this is the first case report
discussing sexual aggressiveness in a female and the use of
cholinesterase inhibitor in the treatment of sexual aggres-
siveness. Our experience with this patient indicates that
cholinesterase inhibitors may be helpful in controlling
sexual aggressiveness in demented patients. There have
been reports that neurotransmitters, such as dopamine, and
low serotonin levels played a role in aggressive behavior.
The resolution of this patient’s sexual aggressiveness when
treated with rivastigmine raises the possibility that neuro-
transmitter deficits including acetylcholine play a role in the
causation of sexunal aggression in demented patients.

Kannayiram Alagiakrishnan, MD, FRCP(C), ABIM
Amnne Sclater, MD, FRCP(C)

Duncan Robertson, MD, FRCP (C)

From the Division of Geriatric Medicine

University of Alberta

Edmonton, Canada
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PROLONGED SURVIVAL OF AN ELDERLY WOMAN
WITH SALMONELLA DUBLIN AORTITIS AND
CONSERVATIVE TREATMENT

To the Editor: The incidence and the mortality of
bacteremia increases with age.! Of all organisms causing
bacteremia in patients aged 65 and older, gram-negative
bacilli account for approximately 60% of cases.” The
following is a case of a female patient who presents an
infrequent complication of a gram-negative bacteremia.

CASE REPORT

An 81-year-old female patient was admitted to our geriatric
department with a fever persisting for 1 month. Ischemic
and hypertensive heart failure associated with type 2
diabetes mellitus characterized her medical history. One
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Table 1. Frequency and Prognosis of Visual Ischemic Symptoms in Patients Younger than 80 and 80 and Older with
Temporal Arteritis(TA)

=80 <80
(n = 56) (n=151)
Symptom n (%) P-valuet

Transient visual ischemic symptoms (TVIS) 9 (16.1) 33 (21.9) .66
Permanent visual loss 10 {17.9) 17 (11.3) 31

Preceded by TVIS 2 (20) 9 (52.9) A

Bilateral visual loss 3 (30) 1 (5.9) 13

Recovery with treatment* 0 5 (29.4) .8

Irreversible complete blindness 4 (40)t 0 .01

Death after permanent visual lgss 5 (55.6) 6 (35.3) .28

Note: Mean time from onset of TA to visual loss in patients aged 80 and older was 49.5 days and in patients younger than 80 was 37.0 days (P = .17).
* Complete recovery in two patients with bilateral retrobulbar ischemic optic neuropathy and partial recovery in three patients with anterior ischemic optic neuropathy.

tDue to anterior ischemic optic neuropathy, bilateral in three cases and unilateral on the only functional eye in one case.
 Comparisons of continuous variables were performed using Student ¢ test. Proportions were analyzed using Fisher exact test.

could have been avoided had TA been recognized and
treated earlier. Patients with permanent visual loss not
only had a poor visual prognosis but also were at higher
risk of early death than patients without this problem.
Such an adverse outcome in patients with TA and perma-
nent reduction of vision has been observed previously.”3
The negative outcome of patients with visual loss may be
related to the high doses of corticosteroids used or to
more-severe disease. The present study also shows that the
older patients are more prone than younger group to de-
veloping irreversible complete blindness but less often
complain of warning transient visual ischemic symptoms
before visual loss. Moreover, sudden total blindness in the
older patients with TA was associated with a high short-
term fatality rate. In the opinion of the investigators of this
study, the high risk of unexpected blindness related to TA
in old-old patients makes it difficult to use smaller initial
doses of corticosteroids in these patients, despite the risk
of side effects.

Eric Liozon, MD

Véronique Loustaud-Ratti, MD
Kim Ly, MD

P. Sotia, MD

Elisabeth Vidal, MD
Departinent of Internal Medicine

Fernand Boutros-Toni
Department of Biostatistics

Pierre-Yves Robert, MD
Departiment of Ophthalmology
Dupuytren’s University Hospital
Limoges, France
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RECURRENT COLITIS WITH DIFFERENT CAUSES

To the Editor: A 66-year-old woman was admitted to a
geriatric department in Tokyo on August 1, 2000, with
lower abdominal pain and hemorrhagic diarrhea. She had
hyperlipidemia on monthly follow-up for 16 years but did
not have any history of bowel disease. For 4 days at the
end of June, she had taken cefpodoxime proxetil for
the treatment of acute pharyngitis. Two weeks later, he-
matochezia and repeated diarrhea developed, which pro-
gressed to severe hemorrhagic diarrhea. This prompted her
to come to our emergency unit. Her white blood cell count
was 11,500/pL, and erythrocyte sedimentation rate was
47 mm/h. Toxin-producing Clostridium difficile was iso-
lated from stool cultures. Colonoscopy revealed that the
whole surface of the rectum and sigmoid colon was cov-
ered with small, yellow-white, discrete raised plaques (Fig-
ure 1A). Pathologically, a band-like pseudomembrane
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Figure 1. Colonoscopic (A,C) and histopathological (B,D) find-
ings showing the characteristics of pseudomembranous colitis
{(A,B) and ulcerative colitis (C,D); (B) arrowhead, pseudomem-
brane; (D) arrow, crypt abscess.

overlying the mucosal epithelium was seen (Figure 1B). Af-
ter the diagnosis of pseudomembranous colitis (PMC) was
made, vancomycin was given orally. The symptoms soon
resolved with the improvement of inflammatory markers.
On August 15, colonoscopy showed the disappearance of
yellow-white plagques and the recovery of mucosal sheen
and vascularity. On August 28, a week after discharge,
lower abdominal pain and hematochezia recurred, and the
patient was readmitted to the hospital. Surprisingly,
colonoscopy showed typical findings of ulcerative colitis
(UC): continuous mucosal disease, extending into the sig-
moid colon, manifested by mucosal granularity, friability,
a subtle loss of mucosal sheen and vascularity, purulent
exudate and ulcerations (Figure 1C). Histopathological
findings confirmed the diagnosis of UC: prominent inflam-
matory infiltrate, crypt abscesses, and a reduction of
glands and goblet cells (Figure 1D). C. difficile was not
isolated from stool cultures. Salazopyrin was administered
for 3 weeks, and the symptoms resolved, with recovery
confirmed by endoscopic findings.

PMC or C. difficile colitis, a common complication in
therapeutic courses of antibiotics, has been known to oc-
cur during relapse of UC,! suggesting the interaction of in-
flammatory and microbial factors in these bowel diseases.
However, to the investigators of this study, this is the first
report showing that UC can occur after PMC. On the first
endoscopic examination when PMC was diagnosed, nei-
ther macroscopic nor microscopic findings of UC existed,
even on retrospective observation. Also, this case is unique
in that normal endoscopic findings were obtained 2 weeks
before the onset of UC. Thus, the mucosal damage in-
duced by PMC did not directly lead to UC, even if there is
some causal link between PMC and UC,

Environmental factors seem to play more-important
roles than genetic factors in the pathogenesis of UC .23 Mi-
crobial factors have been shown to be associated with
UC.?2 Of them, strong evidence was provided by transgenic
rats that developed UC-like colitis when exposed to non-

pathogenic microflora, but not when they were in a germ-
free environment.* Taken together, several hypotheses can
be raised with regard to the pathogenesis of UC in this
case: (1) commensal organisms reconstituted after the cure
of PMC might be pathogenic in susceptible mucosa orin a
susceptible person, (2) C. difficile might have stimulated
immune factors that are related to the pathogenesis of UC,
or (3) UC was a totally incidental occurrence. In this case,
psychological stress3 due to PMC could trigger UC, but
nonsteroidal antiinflammatory drugs, which can induce
UC,? were not used.

Yoichi Sugiyama, MD

Mitsuo Obni, MD

Noriko Sudob, MD

Shinjiro Mizukawa, MD

Masabiro Akishita, MD

Kenji Toba, MD

Department of Geriatric Medicine
Kyorin University School of Medicine
Tokyo, Japan
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THE USE OF ORAL NUTRITIONAL SUPPLEMENTS
AND ANOREXIGENIC MEDICATIONS
IN HOMEBOUND OLDER ADULTS

To the Editor: 1t is estimated that malnutrition affects up
to 83% of homebound older adults, a population two to
three times larger than the nursing home population.'?
Despite the lack of agreement regarding their benefits,
primary care physicians commonly recommend nutri-
tional supplements to frail elderly patients who have ex-
perienced weight loss or are at a high clinical risk for
weight loss.

Several primary care~focused articles have listed vari-
ous medications that may be associated with weight loss.3-
These often-extensive lists are derived by individual expert
opinion rather than a consensus or evidence-based design.
For many medications, evidence-based data about the side
effects of involuntary weight loss are often lacking. Much
of the knowledge about anorexigenic medications is based
upon the results of clinical trials of younger patients or
upon anecdotal experience and case reports. This study re-
ports on the prevalence of nutritional supplements and the
concomitant use of medications associated with uninten-
tional weight loss in a nursing home-eligible homebound
managed care population.

A retrospective review was conducted on a cohort of
3,688 nursing home-cligible homebound persons enrolled
in a managed care plan. Patients receiving new prescrip-
tions for oral nutritional supplements between January
and December 1999 were identified. Data collected in-
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Adiponectin Replacement Therapy
Attenuates Myocardial Damage in
Leptin-deficient Mice with Viral
Myocarditis
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Kanazowa Medical University, Ishikawa, Japan; 3Second Department of Internal Medicine,
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The effects of adiponectin replocement
therapy on myocardial damage were
studied in leptin-deficient (OB) mice with
acute viral myocarditis. Encephalomyo-
carditis virus was injected intraperitoneally
into OB and wild-type (WT) mice, One
subgroup of OB mice recelved no
intervention and another subgroup
reecived doily adiponectin replacement,
simultancoustly with viral inoculation.
Differences in heart weight, cardiac
histological score, numbers of infiltrating
or apoptotic cells in the myocardium and
the immunogreactivity of adiponectin
receptors in myocytes were determined.

Introduction
Several studies have reported an association
between leptin  and cardiovascular

conditions such as hypertension and chronic
heart failure with cachexla. Reduced leptin
concentrations may diminish the degree of
cardiac adaptation in heart failure,! and
plasma leptin levels were Inappropriately

KLY WORDS: Antroneerin: Vipal VvOCARDITIS: LEDTIN DEFICIERCY; MAOCAUDINL DAMAGE

The reactivity of adiponectin receplor 1
in myocytes from OB mice on day 4 and
day 8 after viral inoculation was
significantly decxeased compared with
that In' myocytes from WT mice; the OB
mice alse had clevated cordiac weights
and severe inflarnmatory myocardial
darnage. Adiponectin veplacement in OB
mice inhibited the development of severe
myocarditis by augmenting myocyte
adiponectin receptor 1 reactivity. Exo-

genously odministered odiponectin may

inhibit the progression of viral myocarditis
through binding to the adiponectin
receptor I in leptin-deficient conditions.

low in patients with cachectic chronic heart
failure.2 We have recently found that leptin
deficiency enhanced myocardial necrosls
and lethality in a mouse model of viral
myocarditis. However, leptin replacement
inhiblted the development of severe
myocarditis, suggesting a protective role for
leptin against myocyte damage® although
the mechanisms Involved are unclear.
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Adiponectin replacement therapy in leptin-deficient mice with viral myocarditis

Adiponectin, also known as adipocyie
complement-related protetn of 30 kDa,* is a
cytokine secreted by adipocytes that hos ont-
diabetic and anti-atherogenic effects’
Concentrations of adiponectin in blood are
diminished In obesity, insulin resistance and
type 2 diabetes.! The adiponectin geue and
the obese gene, which encodes leptin, show
several striking similaritles in humans, Both
genes are composed of three exons and have
a long first Intron, and are expressed specific-
ally in adipose tissues.® Adiponectin and
leptin control fuel homeostasis, body welght
and insulin sensitivity. Amelioration of insulin
resistance, pancreatic f-cell degranulation
and diabetes after crossing leptin-deficient
mice with globular domain adiponectin
transgenic mice has been desaibed, indlcating
that globular adiponectin and leptin may
have overlapping functions.® Thus, adiponectin
may also possess functions similar to those of
Jeptin in the development of heart failure,

In this study, we hypothesized that adipo-
nectin could play a protective role against
the progressfon of severs viral myocarditis in
leptin deficiency. We examined the effects of
adiponectin replacement therapy on myo-
cardial damage in leptin-deficient mice with
acute viral myocarditis,

Materials and methods

INFECTION PROTOCOL

Six-week-old female leptin-deficient obfob
mice and CS57BL wild-type mice were
obtalned from the Jackson Laboratory (Bar
Harbor, ME, USA). A myocarditic variant of
the encepholomyocarditis (EMC) virus was
obtained from Df Y Seto (Keio University,
Tokyo, Japan). The viral preparations were
stored at -80“C in Eagle’s minimuom essential
medium  supplemented with 0.1% fetal
bovine serum. Ethical approval for this study
was obtained from the animal experimental
cominittee in Kanazawa Medical University.

All animals were treated in accordance with
the Kanazawa Medical University guidelines
for the care and use of laboratory anlmals.
All animals were inoculated intraperi-
toneally with 500 plaque-forming units of
EMC virus suspended in 0.1 mi of saline,

TREATMENT PROTOCOL

The leptin-deficient mice were randomly
assigned to one of two groups. The first
group did not recelve Interventional therapy
(OB group). The second group received daily
subrutaneous Injections of recombinant
mouse full-length adiponectin (30 pg/g per
day, starting simultaneously with the EMC
virus infection) (QB + Adipo aroup).’

HISTOLOGICAL EXAMINATION OF
THE HEART
The mice were weighed and then killed by
cervical dislocation on elther day 4 or doy 8
after viral ineculation, Cardiac tissues were
immediately extracted, weighed, fixed In
1096 buffered formalln and stalned with
haematoxylin and eosln (H&E), Two
wansverse sectlons of the ventricular
myocurdium wese assessed for the severity of
necrosis and mononuclear cell infiltration by
an experienced pathologlst who had no
knowledge of the study design. Sections were
scored according to the following scale: 1,
lesfons Invelving < 25% of the ventricular
myocardium; 2. lesions involving 25 - 50%
of the myocardium; 3, lesions Involving 50 -
75% of the myocardium; and 4, lesions
Involving > 75% of the myocardium. The
sections were also stalned for myosin in order
to confirm the presence of myocyte necvosis.
Flve high-power fields (HPFs) (magnifi-
cation x 400) were randomly selected from
eoch transverse section of the myocardium,
and the number of infiltrating cells counted.
The number of apoptotic cells per section in
these HPFs was also determined using in situ
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terminal  deoxynucleotidyl transferase-
mediated deoxyuridiné triphosphate nlck-
end labelling, as described previously.8

IMMUNOREACTIVITY OF
ADIPONECTIN RECEPTORS IN
MYOCYTES
To examine the immunoreactivity of adipo-
nectin receptors 1 and 2 (AdipoRl and
AdipoR2), immunohistochemical staining
using a streptavidin biotin complex method
(K0675 and E0353, DAKO Cytomation Co. Ltd,
Kyoto, Japan) was performed on serial sections
of transverse ventricular myoscardium from
different mice on day 4 or day 8 after viral
inoculation. The immunoreactivity of AdipoR1
and AdipoR2 In vessels and macrophaoges
from a norma) wild-type mouse that had not
received viral inoculation or adiponeciin
administration was used as a positive control.
Rabbit polyclonal anti-mouse AdipoRl
and AdipoR2 antibodles (ADIPOR11-A and
ADIPOR21-A, Alpha Dlagnostic International
Inc., San Antonio, TX, USA) were applied at
a dilution of 1:50. Control slides were treated
with normal diluted rabbit serum.

* The slides were blindly reviewed by the
same pathologist. The degree of adiponectin
receptor reactlvity was assessed in 30
randomly seclected myocytes corresponding
10 surviving cells found on the respective
HE&E ond myosin-stained slides, and was semi-
quantitatively graded according to the degree
of immunoreactlvity: 0, absence of staining;
1+, weak staining; 2+, moderate staining;
and 3+, strong staining.? The slides were also
compared with the respective control slides
to exclude non-specific statning.

STATISTICAL ANALYSIS

Data were expressed as the mean = SD.
Analysis of vadance was used to cvaluate
differences in body and cardlac weights,
cardiac histological scores. numbers of

infiltrating or apoptotic cells in the
myocardium eand Immunoreactivity of
adiponectin receptors in myocytes between
the groups. A P-value < 0,05 was considered
to be statistically significant.

Results

Eight wild-type and 28 leptin-deficient mice
weare inoculated with EMC virus. Eighteen of
the leptin-deficient mice did not receive inter-
ventional therapy (OB group); the remaining
10 leptin-deficient mice received dally
Injectfons of adiponectin (OB + Adipo group),

Eight of the mice In the OB group died
frotn viral myocarditis during the study
protacol; there were no deaths In the wild-
type (WT) or OB + Adipo groups over the
same perlod. The nurmnbers of mice killed on
day 4 and day 8 after viral incculation were
four and four, respectively, In the WT group.
six and four, respectively, in the OB group,
and five and five, respectlvely, in the
OB + Adipo group.

BODY AND CARDIAC WEIGHTS

Body weights on days 0, 4 and 8 after viral
inoculation were significantly higher (P < 0.05)
in the OB and OB + Adipo groups than in the
WT group (Table 1). Cardiac weights In the
OB mice on day 8 after viral inoculation
were significantly increased (P < 0.05) com-
pared with those in the WT mice (Table 1).
There was no significant difference in cardiac
weight between the OB + Adipo group and
the WT group.

HISTOLOGICAL FINDINGS

The histologlcal scores of myocardial
necrosis, and the numbers of infiltrating and
apoptotic cells per HPE, In hearts from the
different types of mice on day 4 and day 8
after viral inoculation are shown in Flg. 1.
Hearts from the OB group showed severe
myocardial necrosis ond mononuclear cell

209



T Takahashi, S Saegusa, H Sumino et al.

Adiponectin replacement therapy in leptin-deficient mice with viral myocarditis

TABLE 1:

Body welght and cardiac weight after viral Inoculation [n various types of mice

Body weight (g) Cardiac weight (rg)
Type Day 0 Day 4 Day 8 Day 4 Day 8
WT 18315 1872+£18 19115 96+ 8 1022190
OB 375+24° 37.8429° 384+3.0° 1037 121 £ 9
OB + Adipo 37.84+22% 373£28" 356+£3.9° 94 %6 9B +12

WT, wild-type mice; OB, leptin-deficient ob/ab mice; OB + Adipn, O8 mice recelving adiponectin,

Data are the mean % SD.

*P < 0.05 compared with WT mice,

infiltration. The histological scores, numbers
of infiltrating cells and numbers of apoptotic
cells were significantly higher (P < 0.05 for all)
in the OB group than in the WT group on
day 8 (Fig. 1). There were no significant differ-
ences in the histological scores or the numbar
of infiltrating or apoptotic cells between the
OB + Adipo group and the WT group.

IMMUNOREACTIVITY OF
AUDIPONECTIN RECEPTORS

In the normel WT group, immunoreactivity
for AdipoR1 was found in the arterial walls
ond immunoereactivity for AdipoR2 was found
in mocrophages. The degrees of immuno-
reactivity for AdipoR1 and AdipoR2 in myo-
cytes from dlfferent mice on day 4 and day 8
are shown in Fig. 2. In the OB group, the
AdipoRl reactivity In myocytes was
significantly reduced (P < 0.05) compared
with reactivity observed In the WT group on
day 4 and day 8 (Fig. 2A), but the AdipoR1
reactivity was similar in the OB + Adipo
group and the WT group. There were no
significant differences in the Immuno-
feactivity for AdipoR2Z among the groups
(Fig. 28). ‘

Discussion

Circulating levels of leptin and adiponectin
are either undetectable or decreased in OB

mice,’® The protective role of adiponectin
against fatty {iver diseases hos recently been
demonstrated in non-alcoholic OB mice with
Insulin resistance and dyslipldaemia.’
Replacement therapy with adiponectin could
In part compensate for the absence of leptin
in terms of ameliorating hepatomegaly and
steatosts and decreasing serum alanine
aminotransferase levels,!' although such
therapy would not alter the primary
netiology. Injection of adiponectin has also
been reported to elevate insulin sensfivity
and alleviate hyperlipidaemia.'t Consistent
with these findings. adiponectin adminis-
tration to OB mice receiving EMC viral
inoculation in the present study was found to
protect the OB mice from inflammatory
myocardial damage.

Complementary DNA encoding the two
adiponectin receptors AdipoR1 and AdipoR2,
which are distantly related to the family of
seven-lransmembrane spanning G protein-
coupled receptors, has been cloned.!?
AdipoRl and AdipoR2 are expressed
ubiqultously in most organs, with AdipoR1
being especially expressed in skeletal muscle
and AdipoR2 in liver.)2 Pancreatic f-cells
have also been shown to express adiponectin
receptors in a cell culture system.’ These
receptors have seven transmembrane
domains end activate signalling molecules
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FIGURE 1: Results of histological examination of myocardial sections. (A) Histolagical
scores, (B) numbers of infiltrating cells and (C) numbers of apoptotic cells in different
typas of mice on day 4 and day B after viral inoculation. Data are expressed as the
mean % SD. WY, wild-type mice; OB, leptin-deficient ob/ob mice; OB + Adipo, OB
raice recelving subcutaneous adminlistration of mouse adiponectin (30 pg/g daily,
starting simultaneously with viral inoculation). *P < 0.05 compared with WT group
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FIGURE 2: Degrees of immunoreactivity of adiponectin receptor 1 (A) or adiponectin
receptor 2 (B) in myocytes from different types of mice on day 4 and day & after viral
inoculation. Data are expressed as the mean + SD. WT, wild-type mice; OB, leptin-
deticient ob/ob mice; OB + Adipo, OB mice receiving subcutaneous administration of
moause adiponeciin (30 pg/g daily, starting simultaneously with viral inoculation).
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such as peroxisome proliferator-activated
receptor-o, adenosine monophosphate-
activated protein kinase, and mltogen-
activated protein  kinase.'?  Possible
alterations to adiponeciin utilizaton in the

coronary artery and/or heart have been
described in type 2 diabetic patients
compared with non-diabetic patients based
on the transcardiac gradient of adiponectin
levels from aortc root to coronary sinus.
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One mechanism of Impalred transcardiae
utilization of adiponectin In subjects with
diabetes seemns to be a decreased receptor-
binding ability of adiponectin in the cardiac
myocytes.”* Interestingly, in the present
study we found decreased AdipoR1 immuno-
reactivity in damaged myocytes from OB
mice with viral myocarditis, and adiponectin
replacement therapy in OB mice led to
recovery of the suppressed AdipoR1 reactivity.
These results Indicate that adiponectin may
act through binding to the AdipoR1, leading
to protection against the progression of
myocardial inflammmation.

In summary, we determined the effects of
adiponectin  replacement therapy on
myocardial damage in OB mice with viral
myocarditis, There was significantly
decreased reactivity of AdipoR1 in damaged
myocytes from OB mice on day 4 and day 8
after viral inoculation compared with that in
myocytes from WT mice, together with
elevated cardiec weights and severe
inflammatory myocardial damage. Replace-

ment of adiponectin in the OB mlee inhibited
the development of severe myocarditis
through augmentation of the AdlpoRl
reactivity in the injured myocytes. Our data
suggest that exogenously administered
adiponectin may inhibit the progression of
viral myocarditds through binding to the
AdipoR1 in leptin-deficient conditions.
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ABSTRACT

PURPOSE: To describe clinical features and outcome of 10ng-boné fractures associated
with joint contractures in bedridden elderly inpatients.

METHODS: We conducted an observational study in a 1993-bed hospital, serving as a
hospital and long-term care facility for elderly subjects, from 1998 to 2004 in J apaﬁ.
RESULTS: We identified 18 permanently bed-ridden inpatients [one male and 17
female, mean (& SD) age 88 £ 9 years] with spontaneous fractures over a 7-year period.
Their mean period of being bedridden was 7 + 6 years. Nutritional state of the patients
just before they sustained fractures was poor, as evaluated by serum albumin level.
Spontaneous fractures affected femur in 12 cases (8 supracondylar fractures, 2
intertrochanteric fractures, one shaft fracture, and one surgical neck fracture), humerus
in 5 cases (2 surgical neck fractures, 2 shaft fractures and one supracondylar fracture),
and proximal phalanx in one case. All spontaneous fractures occurred near joint
contractures at proximal and/or distal sites of extremity bones. Ten patients had
previously suffered from loﬁg-bone fractures duﬁng non-bedridden periods, and in 6 of
these 10 cases, spontanéous fractures reoccurred in the same bone. Four of 5 fractures in
hemiplegic patients occurred on paralytic side. Although one patient died due to
worsening of pneumonia one month after fracture, 17 of 18 subjects were successfully
treated with bandage procedures and showed recovery within approximately two
months aftel“ fractures.

CONCLUSION: These results show that long-term bedridden patients, especially those
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with joint contractures, a history of long-bone fractures and/or hemiplegia, have a high

risk of spontaneous fractures.

Key words: spontaneous fracture, joint contracture, bedridden, hemiplegia, long bone.
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INTRODUCTION

Although advancement of aging of society is observed in almost all industrialized
nations, one of the greatest differences between Japan and western countries is the
number of bedridden patients. The current number of bedridden elderly subjects in
Japan is about one million (1), which is estimated to increase to about 2.3 million in
2025. On the other hand, evolutional osteoporosis is one of the most. common
complications in the elderly. Osteoporotic elderly persons are well known to be
vulnerable to bone fractures at the time of falling or trauma, such as hip fractures,
compression fractures of the vertebrae, and distal radioulnar fractures. Severe
osteoporosis may develop Whgn the elderly become immobilized or non-weight-bearing
(2). However, reports on the occurrence of fractures without any apparent external force
in completely bedridden elderly patients under care, are limited.

' Thus far, three studies have been conducted on sucil bone fractures in bedridden
elderly subjects. Kane and Goodwin (3) firstly described 6 individuals with
“spontaneous fractures of long bones” in nursing home patients. Sherman (4) also
reported another elderly non-weight-bearing woman with “transfer” and “turning”
fracture. Kane and colleagues (5) identified 16 subjects with such fractures by a survey
in 11 nursing homes, and named them “minimal trauma fractures”. More recently,
Martin-Hunyadi and colleagues (6) have summarized 55 “spontaneous long-bone
insufficiency fractures” in 53 extremely elderly residents including 38 completely

bedridden subjects in long-term nursing homes.
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In the present study, we identified 19 long-bone fractures without any apparent
external force or abuse that occurred during daily care procedures in 18 completely
bedridden elderly subjects in a hospital for the elderly, during the past 7 years. As
particular characteristics, proximal and/or distal joint contracture(s) were observed
adjacent to the fractured bone in all these 18 cases. In addition, we herein describe other

clinical features and the outcome of the fractures.
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SUBJECTS AND METHODS

Identification of Cases of Spontaneous Fracture

We conducted an observational study in a 1993-bed hospital for elderly subjects,
serving as a hospital and a long-term care facility for the elderly, which is a common
combinatibn of medical and care services in Japan (7). Reports of accidents and/or
possible abuse in the hospital were constructed from the daily observations of nursing
~ staff, and a prospective survey was continued from January 1, 1998 to December 31,
2004. At the start of obserVation, the male/female ratio of inpatients was about 3/10, the
mean age was 79 and 85 yéars ‘old, respectively, the number of completely bedridden
elderly defined as those requiring complete assistance for transfer from bed to armchair
and/or stretcher was 481 (about 24% of the total inpatients), and the number of patients
with joint contracture(s) in either the upper and/or lower extremities within the
completely bedridden patients was 267 (about 55% of the completely bedridden elderly).
The sex ratio, mean age, and numbers of completely bedridden subjects and those with
joint contractures were about the same during the observational period. Spontaneous
fractures were defined as fractures occurring in long-bones in completely bedridden

elderly, without any apparent external force or abuse, during daily care procedures.

Data Collection
The clinical background of the patients and features of spontaneous fractures occurring

in long bones were reviewed from their medical records. Examined items included age,
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sex, length of bedridden period, main causes for bedridden state, nutritional state
evaluated by serum albumin level, complications just before the fracture, date of onset
and locations of spontaneous fractures, presence/absence of particular episode causing
the fracture(s), presence/absence of joint contractures, past history of fractures of the
same bone and other long bones, presence/absence of hemiplegja, detailed treatment

procedures, and outcome up to one year after the fracture(s).



