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Abstract

Aim : This study aims to understand the polypharmacy conditions in one department of an acute care hospi-
tal in Japan, as well as details of intervention by physicians and pharmacists, to educate and provide meaningful
information for healthcare professionals.

Methods : Participants were 345 hospitalized adults older than 75 years, admitted to the Department of Geri-
atrics at Tokyo Medical University Hospital between April 2017 and March 2018, who were taking one or more
chronic medications. Patients were categorized into a polypharmacy group (PG ; six or more medications) and a
non-polypharmacy group (nPG ; fewer than six medications). Factors such as age, sex, renal function, and drugs
requiring special administration were retrospectively compared. We then investigated the number of interven-
tions performed by physicians and pharmacists during the participants’ hospitalization and the nature of these
interventions.

Results : Most participants were admitted for malignant lymphoma, pneumonia, gastrointestinal bleeding,
and dementia observation. The univariate comparison between groups showed that the percentage of PG patients
using angiotensin receptor antagonists, calcium channel blockers, antiplatelet agents, magnesium oxide, dipeptidyl
peptidase-4 inhibitors, loop diuretics, biguanide hypoglycemic agents, nonselective -blockers, and oral digoxins
was higher than that of the nPGs (p < 0.01).

changes were reduction or discontinuation (71 medications), drug dosage adjustment (20 medications), adherence

Between hospitalization and discharge, the details of prescription

improvement interventions (e.g., single packaging), and usage adjustment (12 medications).
Conclusions : The results demonstrate that physicians and pharmacists can enable pharmacological interven-
tion to address polypharmacy by understanding the drugs to be aware of and the contents of the interventions, as

well as future issues to be addressed.

1. Introduction

Polypharmacy among older adults can be described as
the inappropriate use of several medications. It is typi-
fied by adverse drug reactions, use of potentially inap-
propriate medications (PIMs), high medical expenses,
and decreased medication adherence”. Polypharmacy
is difficult to avoid?®, particularly among older adults

who have more comorbidities, or “multimorbidity.”
This results in a greater number of medications to admin-
ister continuously, side effects, and medications for geri-
atric syndromes that may not be needed.*”

In the United States and Europe, there are criteria such
as the Beers criteria® and the Screening Tool for Older
People’s Prescriptions (STOPP)” to address polyphar-
macy-related challenges and listed PIMs. To date,
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Japan does not have similar standards ; however, consid-
ering its super-aging society, the problem definitely war-
rants attention. It recommends that doctors and phar-
macists actively work on this issue to appropriate
polypharmacy. The Japanese Society of Geriatrics and
Gerontology has published the STOPP measures in
Japan, also known as “STOPP-J"®, which lists PIMs in
relation to drugs for non-essential geriatric syndromes.
In addition, the Ministry of Health, Labor and Welfare
(MHLW) has issued guidelines for the appropriate use of
drugs given to older adults, advocating that both physi-
cians and pharmacists, in both acute and convalescent
care hospitals, actively address this concern in order to
optimize polypharmacy.

Acute care hospitals in Japan have an environment that
facilitates the prevention of polypharmacy, because
patient medication information is easily centralized. It
has been reported that the number of drug-induced
adverse events decrease when healthcare professionals,
including pharmacists, regularly promote the appropriate
use of medications”'”. However, we suspect that
healthcare professionals’ perceptions of polypharmacy in
older adults may not be high. In our Department of
Geriatric Medicine at Tokyo Medical University Hospi-
tal, our approach begins with the evaluation of geriatric
syndromes and the elucidation of their causes, which
eventually leads to the development of prevention, treat-
ment, and care methods, as well as the comprehensive
care of individual older adults. As part of this effort,
physicians and pharmacists work together to facilitate
and manage drug therapy. Such interventions by health-
care professionals are rarely reported upon in Japan,
however we consider that understanding how these inter-
ventions affect inappropriate drug therapy will provide
important information that will lead to countermeasures
and help to raise awareness within hospitals. Therefore,
we investigated the current situation of polypharmacy as
well as possible prescription suggestions by physicians
and pharmacists in one department of an acute care hos-
pital in Japan.

2. Materials and methods

2.1. Study Methods and Participants

The study group for this retrospective observational
study comprised 462 patients admitted to the Department
of Geriatric Medicine at the Tokyo Medical University
Hospital, from April 2017 to March 2018 who were using
one or more regular medications. Of these patients, 345
participants were included. Information about the pur-
pose of the study and procedures was provided, and par-
ticipants (or their family members, in cases of dementia
or inability to confirm their wishes) were given the
opportunity to decline participation. Consent was
obtained whenever feasible. Further, patient anonymity
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was preserved at all stages of the study design by omit-
ting personal details. Details of those who were
excluded from the study include : 27 individuals who
were transferred to other departments, 38 individuals
who did not have a clear record of the medication they
were taking from admission to discharge (e.g., as a result
of unconsciousness or cognitive decline), 44 individuals
who had no oral medications prescribed at the time of
admission, and 8 individuals who were discharged as a
result of death. There were 33 patients who were hospi-
talized at different times during the study period ; these
patients were considered to be different participants each
time they were admitted. This is because their drug
evaluation may differ each time, depending on symp-
toms.

The following information was extracted from their
medical and pharmacy records : (1) regular medications
upon admission — this means whether six or more drugs
were orally administered and whether, among them, they
were taking proton pump inhibitors'” (PPIs) or one of 36
drugs whose improper use has been reported in STOPP-
J.  Other data included (2) age, (3) sex, (4) disease that
led to their hospital admission, (5) hospitalization dura-
tion, (6) renal function estimated Creatinine Clearance
[CCr] and glomerular filtration rate (¢GFR) as measured
from their blood collected on the day closest to the date
of admission, and (7) liver function including aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
total bilirubin (T-Bil), and y-Glutamyl TransPeptidase
(y-GTP).

To calculate medical costs in Japan, polypharmacy is
defined and calculated as concurrently “taking six or
more medications for four weeks or more'?.” The same
definition was used in this study : the polypharmacy
group (PG) was defined as patients who were taking six
or more regular medications concurrently, as specified in
the STOPP-J list, for four weeks or more. The non-
polypharmacy group (nPG) was defined as patients tak-
ing fewer than six regular medications from the list.
This definition was formulated based on the medications
administered at the time of admission.

2.2. Analysis of the Reasons for Medication Re-
duction and Status of Intervention by Physi-
cians and Pharmacists

We investigated the total number of drugs that were
discontinued to moderate polypharmacy during hospital-
ization, the total number of physician and pharmacist
interventions, the specific reasons, and the intervention
items (as explained below). The STOPP-J, which is
issued by the Japanese Geriatrics Society'?, was used as
a reference to develop the following 14 intervention
items : (1) improvement of disease symptoms, (2) non-
adherence to the dosage indicated by the package insert,
(3) renal or hepatic dysfunction, (4) low medication
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adherence, (5) no drug effects, (6) no need for long-term
administration, (7) dysphagia due to disease and aging,
(8) decline in cognitive function, (9) changed to other
effective drugs, (10) changes or discontinuation of a
drug(s) during hospitalization, (11) suspected adverse
drug events, (12) consideration of disadvantages, (13)
overlapping drug efficacy, and (14) no longer required
owing to nonpharmacological interventions.

2.3. Statistical Analysis

Background comparisons for the patients included in
the study were conducted utilizing the Mann-Whitney U
test to compare median PG and nPG, respectively, and
the y-square test for comparing categorical variables.
Regarding reasons for hospitalization, descriptive statis-
tics were presented for the PG and nPG groups. In the
case of univariate analysis of the proportion of medica-
tions taken by PG and nPG, the data were categorical and
the %2 test or Fisher’s direct comparison test was utilized.
Overall, descriptive statistics were performed for the
number of drugs discontinued after hospitalization and
reasons for discontinuation. All analyses were per-
formed using IBM’s Statistical Package for Social Sci-
ences (SPSS) Statistics version 27 (IBM Corp., Armonk,

inpatients due to pharmacological intervention in an acute care hospital : a single center study

NY).

2.4. Ethics Approval

This study was approved by the Medical Ethics Com-
mittee of the Tokyo Medical University (study approval
number : TS2021-0093) and its ethical considerations
were consistent with the Declaration of Helsinki.

3. Results

The reasons for hospitalization of the 345 participants
are shown in Table 1. Most patients were admitted for
malignant lymphoma, pneumonia, gastrointestinal bleed-
ing, and dementia observation. In terms of blood test
results, the eGFR values were significantly lower in the
PG group than in the nPG group (p <0.01). Liver func-
tion (AST, ALT, T-Bil, y-GTP), and CCr were not signif-
icantly different for all items examined (Data not shown).

The results of the univariate comparison between the
PG and the nPG groups are shown in Table 2. The per-
centage of PG patients using angiotensin receptor antago-
nists (ARBs), calcium channel blockers (CCBs), anti-
platelet agents, magnesium oxide (MgO), dipeptidyl
peptidase-4 (DPP-4) inhibitors, loop diuretics, biguanide
hypoglycemic agents, nonselective B-blockers, and oral

Table 1 Reasons for the patients’ hospitalization

Patient background n ipl(ig) n 5(1}9 6) p-value
Age Median (min-max) 83.5 (75-98) 84 (75-98) 0.93
Sex (female) % (n) 55.7 (84) 52.5(103) 0.48
Body weight (kg) Median (min-max) 49.3 (30-76) 52 (28-86) 0.96
Number of hospitalization days Median (min-max) 12 (1-182) 12 (1-372) 0.81
eGFR (mL/min/1.73 m2) Median (min-max) 65 (19-144) 57 (4-130) <0.01*

Reason for admission nPG PG N
Malignant lymphoma 16 24 40
Pneumonia 13 25 38
Investigation of cause of gastrointestinal bleeding 10 25 35
Close examination of dementia 22 12 34
Cerebral hemorrhage 14 19 33
Infectious diseases’ 12 15 27
Gastrointestinal diseases* 9 15 24
Brain and nerve diseases® 12 11 23
Solid tumor 5 10 15
Anemia 2 7 9
Chronic cardiac insufficiency 7 2 9
Diabetes 2 6 8
Lung diseases’ 2 5 7
Suspected rheumatic disease 3 2 5
Chronic renal insufficiency 0 2 2
Others 20 16 36
Total 345

fexcluding pneumonia ; *excluding infectious diseases and malignant tumors ; ‘excluding dementia

and stroke ; "excluding pneumonia
N : number of patients
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Table 2 Univariate analysis of the proportion of medications taken by the polypharmacy (PG) and non-polypharmacy groups (nPG)
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Drug class O/Total o PG o PG p-value
o (n/N) % (n/N) % (n/N)

Proton pump inhibitors 46.3 (160/345) 27.5 (41/149) 60.7 (119/196) <0.01%*
Angiotensin receptor blockers 39.4 (136/345) 29.5 (44/149) 46.9 (92/196) <0.01%*
Calcium channel blockers 37.7 (130/345) 28.2 (42/149) 44.9 (88/196) <0.01%*
Antiplatelet agents 33.3 (115/345) 22.8 (34/149) 41.3 (81/196) <0.01%*
Magnesium oxide 19.1 (66/345) 8.1 (12/149) 27.6 (54/196) <0.01%*
DPP-4 inhibitors 14.2 (49/345) 7.4 (11/149) 19.4 (38/196) <0.01%*
Loop diuretics 14.2 (49/345) 7.4 (11/149) 19.4 (38/196) <0.01%*
Anticoagulant drugs 10.7 (37/345) 7.4 (11/149) 13.3 (26/196) 0.08
Benzodiazepines 10.1 (35/345) 6.7 (10/149) 12.8 (25/196) 0.66
Biguanides 6.4 (22/345) 1.3 (2/149) 10.2 (20/196) <0.01%*
Selective beta-blocker 6.4 (22/345) 2.7 (4/149) 9.2 (18/196) 0.02%
NSAIDs 5.5 (19/345) 3.4 (5/149) 7.1 (14/196) 0.13
Histamine 1 receptor antagonists 5.2 (18/345) 3.4 (5/149) 6.6 (13/196) 0.18
Nonbenzodiazepines (Z-type) 4.9 (17/345) 4.0 (6/149) 5.6 (11/196) 0.5
ACE inhibitors 4.3 (15/345) 2.7 (4/149) 5.6 (11/196) 0.19
Sulfonylureas 4.1 (14/345) 2.7 (4/149) 5.1 (10/196) 0.26
Steroids 4.1 (14/345) 3.4 (5/149) 4.6 (9/196) 0.56
Aldosterone antagonists 4.1 (14/345) 2.7 (4/149) 5.1 (10/196) 0.26
Nonselective beta-blockers 3.8 (13/345) 0 (0/149) 6.6 (13/196) <0.01%*
a-glucosidase inhibitors 3.2 (11/345) 2.0 (3/149) 4.1 (8/196) 0.22
SSRIs 2.6 (9/345) 2.7 (4/149) 2.6 (5/196) 0.6
Digoxin 2.6 (9/345) 0 (0/149) 4.6 (9/196) <0.01%*
Histamine 2 receptors antagonist 2.6 (9/345) 2.7 (4/149) 2.6 (5/196) 0.6
Alpha blockers 2.0 (7/345) 0 (0/149) 3.6 (7/196) 0.02%
Atypical antipsychotics drugs 1.7 (6/345) 0.67 (1/149) 2.6 (5/196) 0.19
Muscarinic receptor antagonists 1.7 (6/345) 2.0 (3/149) 1.5 (3/196) 0.52
SNRIs 1.4 (5/345) 0 (0/149) 2.6 (5/196) 0.06
NaSSA 1.4 (5/345) 0.67 (1/149) 2.0 (4/196) 0.28
SGLT inhibitors 1.4 (5/345) 1.3 (2/149) 1.5 (3/196) 0.62
Thiazolidinedione hypoglycemic drugs 1.2 (4/345) 0.67 (1/149) 1.5 (3/196) 0.42
Insulins 1.2 (4/345) 0 (0/149) 2.0 (4/196) 0.1
Typical antipsychotics 0.29 (1/345) 0 (0/149) 0.5 (1/196) 0.57
Tricyclic antidepressants 0.29 (1/345) 0 (0/149) 0.5 (1/196) 0.57
Sulpiride 0.29 (1/345) 0 (0/149) 0.5 (1/196) 0.38

n: number of patients ; N : total number of patients ; DPP-4: dipeptidyl peptidase-4 ; NSAIDs : non-steroidal anti-
inflammatory drugs; SSRIs: selective serotonin reuptake inhibitor ; SNRIs: serotonin and noradrenaline reuptake
inhibitor ; NaSSA : noradrenergic and specific serotonergic antidepressant ; SGLT : sodium-glucose transporter 2

*p<0.05; **p<0.01

The X test and Fisher’s exact test were used to compare the groups. p < 0.05 was considered to indicate a statistically signifi-

cant difference.

digoxins was higher than that of the nPGs (p < 0.01).

Physicians and pharmacists intervened after consulta-
tion with the physician and discontinued a total of 326
oral medications taken by 345 participants, as depicted in
Table 3. The most common reasons for discontinuing
medication were the improvement of disease symptoms
(59 medications), adverse drug events (39 medications),
and suspected adverse drug events (17 medications).
More detailed results are as follows :

1. Discontinuations due to symptom relief included

(4)

mostly gastrointestinal drugs, including gastropro-
kinetic agents in 7 medications, intestinal agents
in 5 medications, and laxatives in 4 medications.
Antihypertensive and analgesic drugs that were
discontinued were 4 and 3 medications, respec-
tively.

Nine medications were discontinued because the
patients’ use did not correspond to the dosage and
administration instructions on the package
insert ; of these, 3 were antiplatelet agents and 3
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Table 3 Number of drugs discontinued after hospitalization and reasons for dis-

continuation

Reason for discontinuation

Number of drugs discontinued

Improvement of disease symptoms 59
Consideration of disadvantages 39
Suspected adverse drug event 33
Low medication adherence 17
Decline in cognitive function 12
No need for long-term administration 10
Nonadherence to the dosage given in the instructions 9
Changed to other effective drugs 6
Change or discontinuation due to hospitalization 4
Renal and hepatic dysfunction 4
Changed to nonpharmacological interventions 2
Overlapping drug efficacy 2
No medicinal effects 2
Dysphagia due to disease and aging 127
Total 326

were PPIs.

3. Considering the issue of long-term administration,
the main medications that were discontinued were
3 PPIs.

4. The drugs that were discontinued due to their dis-
advantageous properties were anticoagulants in 8
cases, antiplatelet agents in 4 cases, and anti-Par-
kinson’s agents in 5 cases.

5. Regarding drugs discontinued due to adverse drug
events, ARBs were discontinued in 10 cases,
CCBs in 5 cases, and antiplatelet agents in 5 cases.

6. Lastly, there were 127 medications that were not
directly related to adverse drug events, but were
discontinued due to the risk of acute medical con-
ditions or age-related dysphagia. Of these, 56
medications were discontinued in 20 patients
because they were difficult to take, due to issues
such as aspiration pneumonia.

4. Discussion

This study suggests that physicians and pharmacists
should be involved in measures to improve polyphar-
macy among older adults by collecting older adult
patients’ medication status upon admission to hospital
wards in acute care hospitals, and offering prescription
suggestions, based on pharmacological judgment of
appropriate use. Furthermore, the implications of the
PIMs prescribing ratio and intervention status were
examined in detail, and the results were utilized to raise
awareness of the issue.

The results of the patients’ background analyses
showed that many patients were admitted to the hospital
for detailed examination for suspected dementia, gastro-
intestinal bleeding and anemia, and treatment of malig-

nant lymphoma. This indicates the unique characteris-
tics of our hospital’s geriatric department. In Japanese
general hospitals, each department has its own specialty
area where they mainly treat different diseases related to
their specialty. The purpose of a patient’s hospitaliza-
tion would, of course, affect the duration of observation,
which would also affect the course of the patient’s quality
of life after appropriate treatment. Considering the two
participant groups, eGFR values from the univariate
analysis were lower in the PG than in the nPG group.
This is consistent with previous reports'®. Naturally,
these results suggest that it is necessary to consider
reducing or discontinuing the dose of some medications,
depending on renal function.

Compared with the nPG group, the PG group took a
higher percentage of antihypertensive drugs, gastrointes-
tinal drugs (PPIs, gastrointestinal drugs, or laxatives),
magnesium oxide, and antiplatelet drugs. These are
commonly reported factors of polypharmacy'”. This
result has been reported in existing literature as a factor
in polypharmacy, as well as in drugs causing geriatric
syndromes'?.  Antihypertensive medications were dis-
continued in a significant number of cases, after blood
pressure was measured as needed, and the need for con-
tinuation was confirmed with the physician or nurse. It
is thought that the above measures were taken because of
improved blood pressure control during hospitalization
and the progress of the patient’s falling and unsteady
movements. With regard to laxatives and other gastro-
intestinal medications, it is believed that determining the
patient’s symptoms and the observation of their progress
during hospitalization led to the appropriate use of these
medications.

Healthcare professionals may need to confirm the

(5)



appropriate use of PPIs. In this study, the long-term
administration of PPIs in a number of patients was deter-
mined to be unnecessary and was discontinued. PPIs
are effective and safe for older patients ; however, it has
recently been reported that long-term administration
increases the risk of bone fractures and Clostridioides
difficile infections'¥. One study reported that doctors
tend to prescribe PPIs for a longer period of time than
necessary for reflux esophagitis ; hence, doctors and
pharmacists should pay attention to the duration of use'”.
In addition, an increased risk of kidney damage has been
reported with PPIs'®. We have not been able to deter-
mine this in the current study, but we intend to discuss it
in the future.

Interventions regarding antiplatelet and coagulant
medications were made in all cases. This is sometimes
discussed by the physician at the time of admission, and
sometimes by other hospital personnel. It is crucial for
hospital personnel to continue their work without having
to investigate a suspected gastrointestinal bleed and ane-
mia, considering that there were many cases of anemia in
the hospital. Antiplatelet agents for secondary prophy-
laxis are not prescribed to many patients who need
them'”'™®. In this study, the comorbidities related to
antiplatelet agents as well as dosages were also con-
firmed, leading to their appropriate use.

As dysphagia was the most common factor leading to
geriatric interventions, the swallowing function should
be closely monitored. Medication management and
changing medicines to other dosage forms, such as
patches, should be considered accordingly. Doctors,
pharmacists, nurses, and other healthcare professionals
should assess patients’ general conditions and living con-
ditions, including the degree of progression of the geriat-
ric syndrome dysphagia, and consider sustainable treat-
ments.

Despite its clear contributions, there are four limita-
tions to this study : (1) The definition of polypharmacy
is challenging. This study, and the Japanese medical
insurance system, define polypharmacy as taking 6 or
more oral medications simultaneously. Some reports
from other countries define it as 5 drugs, whereas others
describe it as multiple prescriptions with inappropriate
use, regardless of the number of drugs'”. It is therefore
difficult to clearly define polypharmacy. (2) This was a
cross-sectional retrospective study of patients during
their hospitalization period. We did not conduct subse-
quent studies on patients’ conditions and discontinued
medications after patients were discharged. This is par-
tially due to Japan’s medical system, by which patients
can visit any of the local medical institutions after being
discharged from acute care hospitals, which hinders the
acquisition of medical information and medication
history. (3) Lastly, patients’ medication adherence was
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only verbally confirmed by physicians and pharmacists.
The pill counting method and the drug blood level assay
have been reported as methods to check adherence®.
As hospital pharmacists in Japan mainly focus on activi-
ties within the hospital, it is necessary to acquire a
detailed medication history, check patients’ medication
adherence, and adjust their remaining medications in
cooperation with local pharmacies. Residual medica-
tion due to unused prescription medications is a chal-
lenge, and further investigation and interventions must be
proposed. (4) In this study, we focused solely on the
reason for hospitalization and did not investigate other
medical conditions or the presence of multimorbidity.
This decision was made as a result of the substantial
complexity that would arise from analyzing multiple
comorbidities for each individual.

Implementing initiatives based on interventions such
as this study in each medical facility has significant
implications. It is crucial to raise awareness regarding
appropriate medication including PIMs use among older
adult patients, healthcare professionals including nursing
staff, caregivers or family members caring for older
adults and other relevant actors. Explanations provided
by healthcare professionals can help patients and caregiv-
ers understand and use medicines appropriately, leading
to improved adherence. Our study may contribute to
shedding light on some of these aspects.

5. Conclusion

This study reported on drugs that caused problems
with polypharmacy. This demonstrated that counter-
measures should be developed to address polypharmacy,
particularly among older adults. We believe that our
results will contribute to the solving of polypharmacy
challenges in the future.

Author contributions

All authors contributed to the study conception and
design. Material preparation, data collection, and anal-
ysis were performed by Yoshiyuki Furumi, Yusuke
Sekine, Yusuke Takata, Tomohiko Sato, and Kentaro
Hirao. The first draft was written by Yoshiyuki Furumi
and all authors commented on previous versions of the
manuscript. All authors read and approved the final

manuscript.

Competing interests : The authors declare no conflict
of interest.

Acknowledgments : None.

Funding : None.

References

1) Rankin A, Cadogan CA, Patterson SM, Kerse N,

(6)



January, 2024

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

Y. FURUMI, et al : Polypharmacy and changes in prescribing medication in elderly

Cardwell CR, Bradley MC, Ryan C, Hughes
C : Interventions to improve the appropriate use of
polypharmacy for older people.
Syst Rev 9, 2018, CD008165.
Stewart D, Mair A, Wilson M, Kardas P, Lewek P,
Alonso A, Jennifer Mclntosh, Katie MacLure & SIM-
PATHY consortium : Guidance to manage inappro-
priate polypharmacy in older people : systematic
review and future developments. Expert Opin Drug
Saf 16 : 203-213,2017

Barnett K, Mercer SW, Norbury M, Watt G, Wyke S,
Guthrie B : Epidemiology of multimorbidity and
implications for health care, research, and medical
education : A cross-sectional study. Lancet 380 :
37-43,2012

Cathal AC, Ryan C, Francis JJ, Gormley Gerard J,
Passmore P, Kerse N, Carmel MH : Development of
an intervention to improve appropriate polypharmacy
in older people in primary care using a theory-based
method. BMC Health Serv Res 16 : 661, 2016
Kojima T, Akishita M, Kameyama Y, Yamaguchi K,
Yamamoto H, Eto M, Ouchi Y : High risk of adverse
drug reactions in elderly patients taking six or more
drugs : analysis of inpatient database. Geriatr
Gerontol Int 12 : 761-762, 2012

2019 American Geriatrics Society Beers Criteria®
Update Expert Panel : American Geriatrics Society
2019 Updated AGS Beers Criteria® for potentially
inappropriate medication use in older adults. J Am
Geriatr Soc 67(4) : 674-694, 2019

O’Mahony D : STOPP/START criteria for potentially
inappropriate medications/potential prescribing omis-
Expert

Cochrane Database

sions in older people : origin and progress.
Rev Clin Pharmacol 13(1) : 15-22, 2020
Japan Geriatric Society : Guidelines for Medical
Treatment and its Safety in the elderly 2015 (In
Japanese). Tokyo : Medical View Co., Ltd, 2015
Tasaka Y, Tanaka A, Yasunaga D, Asakawa T, Araki H,
Tanaka M : Potential drug-related problems detected
by routine pharmaceutical interventions : safety and
economic contributions made by hospital pharmacists
in Japan. J Pharm Health Care Sci 4: 33, 2018.
doi: 10.1186/s40780-018-0125-z

Oki T, Ishii S, Furukawa K, Shono A, Akazawa
M : Assessment of the potential impact of resolving
drug-related problems by clinical pharmacists in
Japan : a retrospective observational study. J Pharm
Health Care Sci 7: 47, 2021. doi: 10.1186/
s40780-021-00232-9

Boghossian TA, Rashid FJ, Thompson W, Welch V,

(7))

inpatients due to pharmacological intervention in an acute care hospital : a single center study

12)

13)

14)

15)

16)

17)

18)

19)

20)

Moayyedi P, Rojas-Fernandez C, Pottie K, Farrell
B : Deprescribing versus continuation of chronic pro-
ton pump inhibitor use in adults.
base Syst Rev 3, CD011969, 2017
Sugimoto Y, Ono A : Medical fee score chart, Ist ed.
Igakutuusinnsya, Tokyo, 2020

Parker K, Wong J : Is polypharmacy an increasing
burden in chronic kidney disease? The German
experience. Clin Kidney J 12(5) : 659-662, 2019
Reeve E, Andrews JM, Wiese MD, Hendrix I, Rob-
erts MS, Shakib S : Feasibility of a patient-centered
deprescribing process to reduce inappropriate use of
proton pump inhibitors. Ann Pharmacother 49(1) :
29-38, 2015

Mafi JN, May F, Kahn KL, Chong M, Corona E, Yang
L, Mongare MM, Nair V, Reynolds C, Gupta R, Dam-
berg CL, Esrailian E, Catherine Sarkisian: Low-
value proton pump inhibitor prescriptions among
older adults at a large academic health system. JAm
Geriatr Soc 67 : 2600-2604, 2019

Lazarus B, Chen Y, Wilson FP, Sang Y, Chang AR,
Coresh J, Morgan E : Proton Pump Inhibitor Use and
the Risk of Chronic Kidney Disease. JAMA Intern
Med 176(2) : 238-246, 2016

Maggioni AP, Rossi E, Cinconze E, Roggeri DP, Rog-
geri A, Fabbri G, Fabbri G, Rosa MD, on the behalf
of the ARNO Cardiovascular Observatory:
Outcomes, health costs and use of antiplatelet agents
in 7,082 patients admitted for an acute coronary syn-
drome occurring in a large community setting. Car-
diovasc Drugs Ther 27(4) : 333-340, 2013
Uchiyama S, Ishizuka N, Shimada K, Teramoto T,
Yamazaki T, Oikawa S, Sugawara M, Ando K, Murata
M, Yokoyama K, Minematsu K, Matsumoto M, Ikeda
Y : Aspirin for stroke prevention in elderly patients
with vascular risk factors : Japanese Primary Preven-
tion Project. Stroke 47 : 1605-1611, 2016

Gnjidic D, Hilmer SN, Blyth FM, Naganathan V,
Waite L, Seibel MJ, McLachlan AJ, Cumming RG,
Handelsman DJ, Couteur DG : Polypharmacy cutoff
and outcomes : five or more medicines were used to
identify community-dwelling older men at risk of dif-
J Clin Epidemiol 65 :

Cochrane Data-

ferent adverse outcomes.
989-995, 2012

Sutherland JJ, Morrison RD, McNaughton CD, Daly
TM, Milne SB, Daniels JS, Ryan TP : Assessment of
Patient Medication Adherence, Medical Record Accu-
racy, and Medication Blood Concentrations for Pre-
scription and Over-the-Counter Medications.
JAMA Netw Open 1(7) : 184196, 2018



— 84 — THE JOURNAL OF TOKYO MEDICAL UNIVERSITY Vol. 82 No. 1

2RO B APEREIZB T AR 77 —w Y — LIBZBHTAIZL S
WS DZEACIZEE$ B W% « B— i TOMET

R 2 R A A oA
e Kk ZY TR R & om B AP

(O N WOk MR

VBRI BEEA
2 RO R RS £ PR320 B

[ZR] Az, HAROSMWIRROD 2ZHEFICBITAR) 77 =< —ORAB L OZOREEIEEL, Kk
MRBENOBEEB L OFERLHEHRRMEEZIT) L2 HWET 5,

2017 4F 4 A 725 2018 4F 3 A F TICH R R KRARIE S fa 2B ABE Ly 1 FEE DL L oFEF 2R L T/ 75
MU EDORA34s oG L, BEER) 77—~ —8 (PG; 6 U EOHH]) LIERY 77 —< v —H
(nPG ; S HHFHDLT OFH)) (238 L 7o Fln. B, BHERE. F 252 LB LT 2EH % EORT % %A
IR L. ABEHICERAG, SEFIRGILE CERANIAA LB E 2 oNEEREL 72,

FER AR TIE, PGIZBWTT ¥ U F 7 v ¥ U FREREE. 7V o A5EHEE, Su/ VG, Bk~ 7 4
UL, VRTFINRTFF—X 4 HESRE, V- TRIRIE, €77 F A FIUEFE TR, R 7oy H—,
VIXT UROOMEHEISIE PG L) Eh 572 (p<0.01)o ABED 5HiBBEE TORMTUG OZEHFEMIL, = - ik
(71 3£5#)) . HEHRE QoA 7 FeT7 I v AMEMA (—afbz L), HHEHFHE (128F) Tho7,

INOHORENS, FEETREER, FANMANEDICIBTE -2 LT, ERi. EFIRASRY 77—~ —xil
T H7ODELNNADTREIC R LT L, F5HBOBEICOVWTORT I ENTE,

(F=T—=F) BRESE EREE SR R) 77—~ —, BEEY

(8)



