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from apoptotic death (Goruppi et al., 1996, 1999; Healy et al.,
2001). However, the downstream targets of Gas6-mediated
signaling in Pi-induced apoptosis and the effect of statins on this
pathway are poorly understood.

With respect to the targets of Gas6-Ax] interaction, Lee et al.
(2002) showed that activation of Akt is necessary for Gas6-
dependent cell survival. Akt is an important mediator of meta-
bolic and survival responses after growth factor stimulation. Akt
is activated by phosphorylation, which is performed by phos-
phatidylinositol 3-OH kinase (PI3K), a kinase that is activated
by Gas6-Ax! interaction (Lee et al.,, 2002; Ming Cao et al,
2001). Activation of Akt leads to downstream signaling events
including those associated with mitochondrial regulators of
apoptosis such as Bcl2 and Bad.

In the present study, we examined the effect of statins using
two different types: lipophilic fluvastatin and hydrophilic pra-
vastatin. We investigated the effect of statins on Pi-induced
apoptosis and calcification as well as on signaling components
in this process. Consequently, we found that both statins res-
tored the Gas6-mediated survival pathway, with upregulation
of the expression of Gas6 and Axl, increased phosphorylation
of Akt, Bcl2 and Bad; and finally inhibition of caspase 3
activation, resulting in the prevention of apoptosis and
subsequent calcification in human aortic smooth muscle cells
(HASMCQ).

2. Materials and methods
2.1. Materials

Pravastatin and fluvastatin were supplied by Sankyo Co. Ltd.
and Tanabe Seiyaku Co., Ltd., respectively. Recombinant
human Gas6 (thGas6) was prepared as described previously
(Ming et al., 2001). Wortmannin was purchased from
Calbiochem. All other reagents were of analytical grade.

2.2. Cell culture

HASMC were obtained from Clonetics. They were cultured
in Dulbecco’s modified Eagle’s medium (DMEM) supplemen-
ted with 20% fetal bovine serum (FBS), 100 U/ml penicillin and
100 mg/ml streptomycin at 37 °C in a humidified atmosphere
with 5% CO,. HASMC were used up to passage 8 for the
experiments.

2.3. Induction and quantification of calcification

For Pi-induced calcification, Pi (a mixed solution of
Na,HPO, and NaH,PQ, whose pH was adjusted to 7.4) was
added to serum-supplemented DMEM to a final concentration
of 2.6 mM. After the indicated incubation period, cells were
decalcified with 0.6 M HCI, and Ca content in the supemnatant
was determined by the o-cresolphthalein complexone method
(C-Test, WAKO). The remaining cells were solubilized in 0.1 M
NaOH/0.1% sodium dodecyl sulfate (SDS), and cell protein
content was measured by Bio-Rad protein assay. Calcification
was visualized by von Kossa’s method. Briefly, the cells were

fixed with 4% formaldehyde and exposed to 5% aqueous

2.4. Induction and determination of apoplosis

Two different time courses were tested to investigate Pi-
induced apoptosis and examine the effect of statins, under short-
term (within 24 h) and long-term (up to 10 days) conditions
(Son et al., 2006).

2.4.1. TdT-mediated dUTP nick end-labeling (TUNEL) assay

TUNEL assay to detect DNA fragmentation was performed
using a commercially available kit (ApopTag Plus, Chemicon).
Briefly, the samples were preincubated with equilibration buffer
for 10 min, and subsequently incubated with terminal
deoxyribonucleotidyl transferase in the presence of digox-
igenin-conjugated dUTP for 1 h at 37 °C. The reaction was
terminated by incubating the samples in stopping buffer for
30 min. After 3 rinses with phosphate-buffered saline (PBS), a
fluorescein-labeled anti-digoxigenin antibody was applied for
30 min, and the samples were rinsed 4 times with PBS. The
samples were then stained, mounted with DAPI (4,6-diamino-
2-phenylindole)/antifade, and examined by fluorescence
MiCcroscopy.

2.4.2. Detection of DNA fragmentation by ELISA

Cytoplasmic histone-associated DNA fragments were deter-
mined with a cell-death detection ELISAP™ kit (Roche) as a
quantitative index of apoptosis. Briefly, after the cells were
incubated in lysis buffer for 30 min, 20 pl of the cell lysates was
used for the assay. Following addition of substrate, colorimetric
change was determined as the absorbance value measured at
405 nm.

2.5. Immunoblotting

The effect of Pi and statins on the expression of Gas6 and
Axl, phosphorylation of Akt, Bcl2 and Bad, and activation of
caspase 3 was examined at 12 h. The collected cell lysates were
applied to SDS-polyacrylamide gels under reducing conditions,
and transferred to a polyvinylidene difluoride (PVDF) mem-
brane. Immunoblot analysis was performed using specific
primary antibodies: anti-Axl, anti-Gas6 (Santa Cruz Biotech-
nology), anti-caspase 3, anti-Akt, anti-B¢l2, anti-phospho-Akt,
anti-phospho-Bcl2, anti-phospho-Bad (Cell Signaling Technol-
ogy), and anti-Bad (Transduction Laboratories). After incuba-
tion with horseradish peroxidase-conjugated secondary
antibodies (Amersham Pharmacia), blots were visualized by
enhanced chemiluminescence and autoradiography (ECL Plus,
Amersham Pharmacia). Experiments were performed with at least
three different cell populations.

2.6. Statistical analysis
All results are presented as mean+S.E.M. Statistical com-

parisons were made by ANOVA, unless otherwise stated. A
value of P<0.05 was considered to be significant.
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3. Results

3.1. Statins inhibit Pi-induced apoptosis and calcification in
HASMC

In HASMC, a high Pi level (=2.6 mM), comparable to that
of hyperphosphatemia in end-stage renal disease, significantly
induced calcification. Fluvastatin showed an inhibitory effect
on Pi-induced calcification at as high a concentration as 0.1 pM
(26.1+2.3% of control), while pravastatin showed the degree of
effect at 50 pM (27.4+3.1% of control) (Fig. 1A). An inhibitory
effect on Ca deposition was also found by von Kossa’s staining
(Fig. 1B). Both statins prevented Pi-induced apoptosis at the
same concentrations as those at which they prevented calci-
fication (Fig. 1C). An antiapoptotic effect of statins was also
observed by TUNEL assay on day 6 (Fig. 1D).

3.2. Gas6 plays an important role in Pi-induced apoptosis

In the presence of 2.6 mM Pi, the expression of Gas6 and Axl
was markedly downregulated (Fig. 2A). To investigate the role
of Gas6 in Pi-induced apoptosis and calcification, first, we
tested whether supplementation of rhGas6 could prevent Pi-
induced apoptosis. In HASMC, rhGas6 significantly inhibited
Pi-induced apoptosis in a concentration-dependent manner
(Fig. 2B). Furthermore, during apoptosis, activated products of
caspase 3 (17 and 19 kDa) were significantly increased by
2.6 mM Pi, which was reversed by rhGas6 (Fig. 2C). Next, we
examined the effect of rhGas6 on calcification. Recombinant
human Gas6 significantly inhibited Pi-induced calcification on
day 6 in a concentration-dependent manner (Fig. 2D}, sug-
gesting that Gas6 plays an important role in Pi-induced apop-
tosis and calcification.
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Fig. 1. Statins prevent Pi-induced apoptosis and calcification. HASMC were cultured with the indicated concentrations of fluvastatin and pravastatin in the presence of
2.6 mM Pi for 6 days. Ca deposition was measured by o-cresolphthalein complexone method, and normalized by cell protein content. All values are presented as mean+
S.E.M. (n=6). *P<0.05 vs. statin (—) by Fisher’s test. N.D. stands for “not detected” (A). On day 6, the inhibitory effect of fluvastatin (0.1 pM) and pravastatin (50 pM)
on 2.6 mM Pi [Pi{+)]-induced Ca deposition was evaluated at the light microscopic level with von Kossa’s staining (B). Serum-starved HASMC were cultured with the
indicated concentrations of fluvastatin and pravastatin for 12 h and then incubated with 2.6 mM Pi for an additional 24 h. A quantitative index of apoptosis, determined
by ELISA, is presented as the relative value to that without statins and 2.6 mM Pi. All values are presented as mean=+ S.E.M. (n=3). *P<0.05 vs. 2.6 mM Pi, statin () by
Fisher’s test (C). The antiapoptotic effect of fluvastatin (0.1 pM) and pravastatin (50 pM) was evaluated by TUNEL staining (green) on day 6. Nuclei were

counterstained with DAPI (4’ 6-diamino-2-phenylindole, blue) (D).
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Fig. 2. Pi suppresses Gas6 and Axl expression, and thGas6 inhibits caspase-dependent apoptosis and calcification. HASMC were cultured in the presence or absence of
2.6 mM Pi for 12 h. Cell lysates were collected and subjected to SDS-PAGE followed by immunoblotting with antibodies to Gas6, Axl or B-tubulin (A). After
pretreatment with the indicated concentrations of thGas6, apoptosis was induced by 2.6 mM Pi. All values are presented as mean=S.EM. (n=3). *P<0.05 vs. 2.6 mM
Pi, rhGas6 (~) by Fisher’s test (B). HASMC were pretreated with thGas6 (400 ng/ml) for 1 h, then cultured with 2.6 mM Pi for 12 h. Cell lysates were immunoblotted
with an antibody that recognizes caspase-3 (35 kDa) and the cleaved forms of caspase-3 (17 and 19 kDa) (C). For measurement of Ca deposition, HASMC were
cultured with the indicated concentrations of thGas6 in the presence of 2.6 mM Pi for 6 days. All values are presented as mean+5.E.M. (n=6). *P<0.05 by Fisher’s
test (D). Experiments were performed with at least three different cell populations.

3.3. Downregulation of phospho-Akt participates in Pi-induced
apoptosis

Since in NIH-3T3 fibroblasts, the antiapoptotic effect of Gas6-
Ax] interaction has been shown to be mediated by Akt phos-
phorylation (Goruppi et al., 1999), we examined whether Akt
participates in the signaling of downregulation of the Gas6-Axl
interaction during Pi-induced apoptosis. In the presence of
2.6 mM Pi, Akt phosphorylation was downregulated in a time-
dependent manner, whereas the expression of total Akt was not
changed (Fig. 3A). In addition, thGas6 abrogated the Pi-induced
decrease in Akt phosphorylation, implying that subsequent
downregulation of Akt phosphorylation is the pathway of Pi-
induced apoptosis (Fig. 3B).

Because Akt phosphorylation is regulated by PI3K, we exa-
mined the effect of wortmannin, a specific PI3K inhibitor, on
rhGas6-mediated phosphorylation of Akt. As shown in Fig. 3B,
wortmannin abrogated the rhGas6-induced phosphorylation of

Akt and further eliminated the inhibitory effect of rhGas6 on Pi-
induced apoptosis and calcification (Fig. 3C, D). These results
indicate that the preventive effect of rhGas6é on Pi-induced
apoptosis and calcification was mediated by the PI3K-Akt pathway.

3.4. Pi suppresses Bcl2 phosphorylation and activates Bad

To establish the downstream components of Pi-induced
apoptosis, two key apoptosis-regulating proteins, Bel2 and Bad,
were analyzed. During apoptosis, phosphorylation of Bel2
(active form) and Bad (inactive form) was markedly reduced by
2.6 mM Pi in a time-dependent manner. The expression level of
their total protein was not changed in this period (Fig. 4A, B).
By supplementation of the medium with rhGas6, the decrease in
phosphorylation of Bcl2 and Bad by Pi was reversed to almost
the basal level (Fig. 4C, D). These results indicate that Pi
promotes apoptosis by inactivating Bcl2 and activating Bad via
a Gas6-dependent pathway.
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cultured in the presence of 2.6 mM Pi for the indicated periods. Cell lysates were immunoblotted with anti-phospho-Akt (p-Akt) antibody and total Akt (t-Akt)
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presented as mean+S.EM. (n=6). *P<0.05 by Fisher’s test (D).
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3.5. Gas6-mediated survival pathway is the target of statins
effect on apoptosis

To investigate whether the antiapoptotic effect of statins is
associated with the Gas6-mediated survival pathway, first, we
examined the effect of statins on the expression of Gas6 and
Axl. As shown in Fig. 5A and B, both fluvastatin and pravas-
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p-Bel2 |
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C
Pi 2.6 mmol/L - + +
rhGas6 - -~ +
p-Bel2
t-Bel2

tatin restored the expression of Gas6 and Axl, which was
downregulated by 2.6 mM Pi. Because we have shown that the
Gas6-mediated survival pathway is Akt-dependent, the effect of
statins on Akt phosphorylation was examined. The Pi-induced
decrease in Akt phosphorylation was restored by both statins,
while total Akt expression was not changed. In addition, we
found that both statins stimulated phosphorylation of Bel2 and

B Pi 2.6 mmol/L.
Pre I 3 6 12 (hrs)
p-Bad l
t-Bad
D
Pi 2.6 mmol/l. - + +
hGas6 - - +
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Fig. 4. RhGas6 restores Pi-induced decrease in phosphorylation of Bcl2 and Bad. HASMC were exposed to 2.6 mM Pi for the indicated periods, and cell lysates were
subjected to immunoblotting with anti-phospho-Bel2 (p-Bcl2) antibody and total Bel2 (t-Bcel2) antibody (A), or with anti-phospho-Bad (p-Bad) antibody and total Bad
(t-Bad) antibody (B). HASMC were pretreated with thGas6 (400 ng/ml) for 1 h, and then treated with 2.6 mM Pi for 12 h. Cell lysates were subjected to
immunoblotting with p-Bcl2 and t-Bcl2 antibody (C), or with p-Bad and t-Bad antibody (D).
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Fig. 5. Antiapoptotic effect of statins is associated with upregulation of Gas6-
Ax] survival pathway. ARer pretreatment with 0.1 pM fluvastatin (A) and 50 uM
pravastatin {B) for 12 h, apoptosis was induced by 2.6 mM Pi. After 12 h, cell
lysates were collected and subjected to SDS-PAGE followed by immunoblotting
with antibodies that recognize Gas6 and Ax!, with phospho-specific Akt (p-Akt)
and total Akt (t--Akt) antibody, with phospho-specific Bel2 (p-Bcl2) and total
Bcl2 (t-Bcl2) antibody, or with phospho-specific Bad (p-Bad) and total Bad (t-
Bad) antibody. Cell lysates were immunoblotted with an antibody that
recognizes uncleaved caspase-3 (35 kDa) and the cleaved forms of caspase-3
(17 and 19 kDa).

Bad, with total expression unchanged. Pi-induced caspase 3
activation was also prevented by both statins. Taken together,
these findings suggest that the inhibitory effect of statins on Pi-
induced apoptosis is mediated by restoration of the Gas6-
mediated survival pathway; PI3K-induced Akt phosphoryla-
tion, Bcl2 activation, Bad inactivation, and caspase 3
inactivation.

4. Discussion

In the present study, we found that both lipophilic fluvastatin
and hydrophilic pravastatin protected against Pi-induced apop-
tosis and calcification in HASMC, as we found with atorvastatin
previously. With regard to the different potency of statins, we
found that the inhibitory effect of pravastatin was inferior to
those of fluvastatin and atorvastatin, which exerted similar
effects on calcification and apoptosis. This might relate to our
previous finding that the inhibition of calcification by statins

was not dependent on the mevalonate pathway (Son et al.,
2006). Consequently, the inhibitory effect on calcification was
not parallel to the cholesterol-lowering effect. We speculate that
the difference between statins was derived from their affinity to
vascular smooth muscle cells (VSMC), that is, lipophilic statins
have stronger effects on VSMC calcification than hydrophilic
statins.

The antiapoptotic effect of statins was induced by restoration
of the Gas6-mediated survival pathway: PI3K-induced Akt
phosphorylation, Bel2 and Bad phosphorylation, and caspase 3
inactivation. Gas6 plays a crucial role in the effect of statins on Pi-
induced apoptosis. Gas6, a secreted vitamin K-dependent protein,
binds to the receptors of the mammalian Axl protein-tyrosine
kinase family; Axl, Sky, and Mer, with different affinities (Nagata
et al., 1996). Gas6 and Axl have been shown to localize in the
neointima of the artery after balloon injury, in which they pre-
sumably modulate several cell functions such as differentiation,
adhesion, migration, proliferation, and survival in a cell-specific
manner (Melaragno et al., 1998). The Gas6-Axl interaction is also
shown to upregulate scavenger receptor A expression in VSMC
(Ming et al., 2001), and facilitates the clearance of apoptotic cells
by macrophages (Ishimoto et al., 2000). Of the above functions,
protection against apoptotic cell death has been most studied
(Goruppi et al., 1996; Healy etal., 2001; Lee et al., 2002; Nakano
et al., 1996). Consistently, the expression of Gas6 and Axl was
downregulated by Pi, leading to apoptosis and subsequent
calcification.

Several intracellular signaling pathways mediated by Gas6-
Axl interaction have been shown previously (Goruppi etal., 1999;
Lee et al., 2002; Ming et al., 2001). Akt, which is necessary for
Gas6-dependent survival, is a critical downstream effector of the
PI3K-dependent antiapoptotic pathway. In VSMC, it has been
reported that the PI3K-Akt pathway mediates Gas6 induction of
scavenger receptor A (Ming et al., 2001). Consistent with these
reports, our study provides evidence that the PI3K-Akt pathway is
a target of Gas6-Ax! interaction, and downregulation of Akt
phosphorylation is associated with Pi-induced apoptosis and cal-
cification. Moreover, it is known that PI3K-Akt affects the cell
death program through the Bcl2 family of proteins. This protein
family is a critical regulator of apoptosis in a variety of cell types,
and the balance of antiapoptotic members, such as Bcl2, versus
proapoptotic mediators, such as Bad, determines cell fate (Reed,
1997). Bcl2, whose phosphorylation is required for its anti-
apoptotic activity (Ruvolo et al., 2001), inhibits programmed cell
death by several mechanisms: It binds to caspase CED-4 (Apaf-1)
and prevents the cell execution cascade; Bcl2 alters mitochondrial
membrane potential and inhibits the release of cytochrome ¢. On
the other hand, Bad plays a proapoptotic role in its depho-
sphorylated form by binding to Bcl2 and reversing its anti-
apoptotic effect; phosphorylation of Bad results in its cytosolic
sequestration by 14-3-3 and hampers its binding to Bcl2 (Zha
et al, 1996). It was also reported that Bad is directly phos-
phorylated by PI3K-Akt (del Peso et al., 1997). In the present
study, Bcl2 was inactivated and Bad was activated (both proteins
were dephosphorylated) by Pi, directing the cells to apoptosis, and
thGas6 restored phosphorylation of Bel2 and Bad. During apo-
ptosis, one of the final biochemical events leading to programmed
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cell death is activation of the caspase cascade. Activation of
caspase 3 is required for internucleosomal DNA degradation
(Woo et al., 1998), and caspase inhibition prevents the release of
apoptotic bodies from cells (Zhang et al., 1999). In the present
study, supplementation of the medium with rhGas6 prevented Pi-
induced caspase 3 activation. These results clearly show that Pi
downregulates Gas6-Axl, decreases PI3K-mediated Akt phos-
phorylation, inactivates Bcl2, activates Bad, and activates caspase
3, leading to apoptosis.

The present study demonstrated that statins restored the
Gas6-mediated survival pathway. Consistent with these results,
Akt phosphorylation has been reported to be an antiapoptotic
mechanism of statins: pravastatin inhibited hypoxia-induced
apoptosis through activation of Akt in cardiomyocytes (Berg-
mann et al., 2004), and simvastatin and pravastatin enhanced
phosphorylation of Akt and promoted angiogenesis in endo-
thelial cells (Kureishi et al., 2000). Recently, it was reported that
statins inhibit caspase 3 activation driven by protein kinase C
inhibitors in the process of apoptosis, suggesting that caspase 3
is also under the control of statins during apoptosis (Tanaka
et al., 2004).

In this study, we performed experiments under both short-
term (within 24 h) and long-term (up to 10 days) conditions. In
general, short-term experiments are able to examine acute cell
behavior, such as signaling and transcription. However, because
obvious HASMC calcification takes at least 3 days, we also
performed long-term experiments. Downregulation of Gas6,
Ax! expression and reduced phosphorylation of Akt, Bel2, and
Bad, and a beneficial effect of statins were consistently found in
the long-term condition. This confirms that the Gas6-Ax! sur-
vival signal is the key mechanism for Pi-induced calcification.

It is concluded that statins inhibit Pi-induced apoptosis via the
Gas6/AxI-PISK-Akt signal pathway, which has a crucial role in
the prevention of HASMC calcification. This study adds further
evidence of the pleiotropic effects of statins, suggesting a thera-
peutic strategy for the prevention of vascular calcification.
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Background: Multiple consultations in older patients may increase the chance of over-
lapping prescriptions or inappropriate drug prescribing.

Methods: We carried out a survey investigating the status of multiple consultations
and the polypharmacy of patients attending geriatric outpatient units of five university
hospitals.

Results: The patients who received multiple consultations did not have a different num-
ber of diagnosed disorders and drugs prescribed by geriatricians compared with the
patients who received a single consultation.

Conclusions: No significant difference in diagnostic and prescribing profiles between
the patients with referrals and those without, together with the relatively smaller incidence
of inappropriate prescriptions by referrals to non-geriatric specialists, suggest that multiple
consultations per se may not necessarily increase the risk for adverse drug events in clinical
settings.

Keywords: adverse drug reactions (ADR), multiple consultations, polypharmacy, univer-

sity hospitals.

Introduction

Because of comorbidity and the presence of various
clinical manifestations, elderly patients are often char-
acterized by their multiple consultations across special-
ties. Under the existing health care system in Japan, free
access to specialists is granted to all patients even
though consultations to specialists are encouraged only
through primary care physicians’ referrals, without
which patients have to pay an extra fee for specialist
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consultations. Multiple consultations in older patients
may not be desirable in terms of preventing inappropri-
ate drug prescribing. They may increase the chance of
overlapping prescriptions or unexpected drug interac-
tions caused by polypharmacy, leading to an elevated
risk of adverse drug reactions (ADR) or poor compli-
ance to pharmacotherapeutics. Despite suggestions that
ADR in older patients are commonly observed'* and
can become a cause of hospital admission,”” inappro-
priate drug prescribing has been reported in various
care settings for older adults." In terms of optimal drug
therapy for older patients, physicians must always take
into consideration the unique aspects of age-related
changes in pharmacokinetics/pharmacodynamics and
the potential harm of prescribing inappropriate medica-
tion."" Since the Beers criteria for determining poten-
tially inappropriate medication use by the elderly and its
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revised version,'*" much attention has been paid to the
potential harm of prescribing drugs inappropriate for
older adults, but awareness of this problem is mainly
shared within geriatric specialists, and there has been
insufficient outreach on this problem across specialties.
Therefore, in terms of referring older patients to non-
geriatric specialists, not all specialists may be aware of
possible ADR in considering pharmacotherapy. Univer-
sity hospitals in particular have many clinical depart-
ments and sections, and the clinical environment thus
encourages the referral of geriatric outpatients to other
specialists, which may increase the risk of inappropriate
drug prescribing. In this study, we carried out a survey
investigating the status of multiple consultations and
the polypharmacy of patients being treated at geriatric
outpatient units of five university hospitals.

Methods

Subjects

We randomly sampled 660 patients who had been
attending geriatric outpatient units of five university
hospitals (Kanazawa Medical University Hospital, Kyoto
University Hospital, Nagoya University Hospital, Uni-
versity of Tokyo Hospital, Kyorin University Hospital)
from October 2003 to December 2003, and surveyed
the patients’ clinical background (age, identified diag-
noses), prescribed drugs and consultations to other spe-
cialists within the university hospitals by chart reviews.
Differences in continuous variables among the five
institutions were determined by a one-way analysis of
variance (ANOVA). Correlation coefficients between each
of the variables were calculated by Pearson’s method.
The patients were divided into two groups, one group in
which patients had received multiple consultations and
one group in which they had not, and differences in the
variables between the two groups were tested using the
Student’s T-test. Values of P < 0.05 were considered to
indicate statistical significance. Inappropriate drug pre-
scribing was identified based on the 2002 Beers crite-
ria,” an updated version of the original Beers criteria,"
which is an explicit criteria for determining potentially
inappropriate medication use by the elderly. The origi-

nal Beers criteria constructs guidelines on the inappro-
priate use of medications based on consensus from a
panel of six nationally recognized experts in the US on
the appropriate use of medication in the elderly. The
updated Beers criteria review covered two types of state-
ments: (i) 48 individual medications or medication
classes that should generally be avoided in persons
65 years or older because they are either ineffective or
they pose unnecessarily high risk for older persons
and a safer alternative is available; and (ii) 20 diseases/
conditions and medications that should not be used in
older persons known to have specific medical
conditions.

Results

The mean age of the subjects sampled was 77 £ 9 (Male:
37%). The clinical profiles of all the study subjects are
shown in Table 1. Table 2 compares the mean age,
number of diagnosed disorders, and number of drugs
prescribed in the patients attending the five geriatric
outpatient units. There were no differences in all the
parameters examined among the five institutions.
Regarding the correlations between the parameters,
although correlations of all the pairs showed statistical
significance (P < 0.001), the correlation between the
number of diagnosed disorders and that of prescribed
drugs showed a much stronger correlation coefficient
(r=0.768) relative to the other pairs (age x number
of diagnosed disorders: r=0.246, age X number of

Table 1 Clinical profile of the study subjects

Cardiovascular disorders (including 406 (61.5%)
hypertension)

Cerebroneurologic disorders 373 (56.5%)

Gastrointestinal disorders 286 (43.3%)

Endocrine and metabolic disorders 264 (40.0%)

Joint and muscle disorders (including 139 (21.1%)
0steoporosis)

Pulmonary disorders 64 (5.7%)

Disorders of the genitourinar