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Abstract

This study is a systematic literature review of the association between lists
of potentially inappropriate medications (PIM) in clinical practice and health
outcomes of older adults followed up in primary health care. For this purpose,
the PRISMA protocol was used to systematize the search for articles in the
PubMed, Web of Science, Scopus, Cochrane Central, LIVIVO and LILACS
databases, in addition to the gray literature. Studies with randomized clini-
cal trials were selected, using explicit criteria (lists) for the identification and
management of PIM in prescriptions of older patients in primary care. Of
the 2,400 articles found, six were used for data extraction. The interventions
resulted in significant reductions in the number of PIM and adverse drug
events and, consequently, in potentially inappropriate prescriptions (PIP) in
polymedicated older adults. However, there were no significant effects of the
interventions on negative clinical outcomes, such as emergency room visits,
hospitalizations and death, or on improving the health status of the older
adults. The use of PIM lists promotes adequate medication prescriptions for
older adults in primary health care, but further studies are needed to deter-
mine the impact of reducing PIM on primary clinical outcomes.
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Introduction

Medicines, which contribute decisively to the prevention and control of diseases and, consequently,
to the improvement of the expectation and quality of life of the population, have become fundamental
health technologies in the care process in contemporary times 1. In Brazil, 93% of older adults con-
tinuously use at least one medication for the treatment of chronic diseases, and 18% of this population
use five or more medications, which is referred to in the literature as polypharmacy 2.

The global prevalence of polypharmacy is significantly higher in older adults aged 70 to 79 years
(22%) and in those with four or more chronic diseases (60%) 2. In developed countries, the prevalence
of polypharmacy varies from 39% to 45% in older adults 3. However, greater availability and access to
medicines does not ensure safe and rational use of these technologies by older adults 2.

As described in the scientific literature, polypharmacy increases the likelihood of adverse drugs
events (ADE), with a negative impact on health outcomes and investments in health interventions 4.
In a 12-month study, Avery et al. 5 observed a medication error rate of 30.1% in patients taking five
or more medications and of 47% in those taking ten or more medications. Although the prescription
and use of multiple medications increases the risk of ADE, it is important to emphasize that assigning
a numerical threshold is not sufficient to define the adequacy of drug treatments to the clinical condi-
tions of users. Polypharmacy is often necessary and can be performed with quality, efficacy, and safety 6.

It is therefore essential that health professionals prioritize the quality of prescriptions in the care
of the older adults, avoiding/correcting situations that contribute to the use of potentially inappropri-
ate prescriptions (PIP) 7. To define PIP, explicit tools such as the Beers Criteria and the Screening Tool
to Alert Doctors to the Right Treatment/Screening Tool of Older Persons (START/STOPP) can be
used, as well as implicit tools based on judgments, such as the Medication Adequacy Index 8.

Considering that several studies have shown the association between PIP and ADE, lower rates of
quality of life, increased hospital admissions and higher health care costs 10,1112, this study aimed to
carry out a systematic review of the literature to assess the following question: does the use of lists of
potentially inappropriate medications (PIM) have an impact on the health outcomes of older adults
monitored in primary health care (PHC)?

Methodology

A systematic review was conducted by searching for studies in the following databases: PubMed,
Embase (excluding MEDLINE), Cochrane Central (Trials), LIVIVO (excluding MEDLINE), Web of
Science, Scopus, LILACS, ProQuest, OpenGrey, and Google Scholar (the first 100 results) in Sep-
tember 2020. The PRISMA Protocol guidelines were followed and this review was registered on the
PROSPERO platform (n. CRD42020140090) and can be accessed at https://www.crd.york.ac.uk/
prospero/#searchadvanced.

The terms used in the search are present in the Medical Subject Headings (MeSH), and their cor-
responding synonyms can be found in the Health Sciences Descriptors (DeCS, acronym in Portuguese).
The full description of the terms used can be found in the Supplementary Material (Box S1; https://
cadernos.ensp.fiocruz.br/static//arquivo/suppl-e00016423_9069.pdf). The search was not restricted
by date of publication or by the language of the articles.

The PICOS strategy was used to structure the methodological process of this research. PICOS is
an acronym for Population/Patients, Intervention, Comparison/Control, Outcome, and Study design. “P” cor-
responded to older patients: studies of people aged 65 years or over were included. “I” referred to the
use of PIM lists. “C” referred to not using PIM lists. “O” included the health outcomes that were com-
monly found in this category: falls, hospitalization, visits to urgent/emergency services, and impact
on quality of life. Lastly, “S” referred to clinical trials.

Titles and abstracts were analyzed by two independent and blinded evaluators. The search for
articles was guided by the inclusion criteria: studies on older adults, adoption of the PIM list, research
scenario in the PHC or in older adults receiving care in the community, longitudinal studies, and
inclusion of health outcomes in the evaluation. Articles that used data from population surveys,
private health insurance databases and private pharmacy databases were excluded. The agreement
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between them was analyzed using the kappa coefficient. Conflicts between the opinions of the two
evaluators were adjudicated by a third evaluator, who also analyzed the cases blindly.

The data were extracted by four researchers considering the following variables: (i) author and
year of publication; (ii) country in which the study was carried out; (iii) participants’ age; (iv) PIM lists
used; (v) interventions performed in the intervention and control groups; (vi) main outcomes found;
and (vii) main conclusion of the authors. The results were tabulated in an Excel spreadsheet (https://
products.office.com/).

The included studies were organized in a Mendeley database (https://data.mendeley.com/) and on
the Rayyan platform (https://rayyan.qcri.org). Bias analysis of the articles was performed using the
Critical Appraisal Tool, from Joanna Briggs Institute (https://jbi.global/).

The GRADE system was used to classify the quality of evidence as very low (1 point), low
(2 points), moderate (3 points) or high (> 4 points) according to the following criteria: risk of bias,
inconsistency, indirect evidence, imprecision, publication bias, effect magnitude, dose-response gra-
dient, and adjustment for confounders.

A random-effects meta-analysis was conducted using the DerSimonian and Laird method to esti-
mate the summary odds ratio (OR) and respective 95% confidence intervals (95%CI) for interventions,
protocol use and improvement of problems related to medications and inappropriate prescriptions. A
statistical weight was assigned to each study according to the precision of confidence intervals. Statis-
tical heterogeneity was estimated using 12, with values greater than 60% representing high statistical
heterogeneity. Additional sensitivity, subgroup, and publication bias analyses were not conducted due
to the small number of studies. Data analysis was conducted using Stata version 17 (https://www.
stata.com).

Results

In total, 2,400 studies were found. Of these 1,681 were excluded as they were duplicates, leaving 719
for the initial the analysis of titles and abstracts. As shown in Figure 1, 702 studies were not included
for the following reasons: not including an older population (n = 107); being cross-sectional (n = 347),
review (n = 58), qualitative (n = 19) or protocol (n = 36) studies; not using the MPI list (n = 73); or being
conducted outside PHC (n = 79). At the end of this step, 17 studies were selected for full reading. The
Kappa coefficient found was 0.993, indicating an almost perfect strength of agreement (according to
the index by Landis & Koch 13).

In the eligibility phase, another 11 articles were excluded for the following reasons: not using
the PIM list (n = 4); being published in conferences (n = 4); not available in full version (n = 1);
and not assessing health outcomes (n = 2) (Supplementary Material, Box S2; https://cadernos.ensp.
fiocruz.br/static//arquivo/suppl-e00016423_9069.pdf). In the end, six articles were eligible for
discussion (Figure 1).

Studies characteristics

The six selected articles, published in English, were obtained from four randomized clinical trials
carried out in Europe, specifically in Spain, the Netherlands, Ireland, and Sweden. These studies used
the START-STOPP list, the Beers Criteria and a specific list as explicit PIM criteria (OPTI-SCRIPT
study) (Box 1) 14,15,16,17,18,19,

In all studies, the intervention involved a pharmacotherapy review by a clinical pharmacist to
adjust drug prescriptions, followed by the development of a care plan with recommendations for
pharmacotherapeutic optimization. The pharmacotherapy reviews differed regarding methods and
instruments used, but all employed explicit criteria for identifying PIM in older adults. Two clinical
trials included other professionals — physicians and nurses — in the pharmacotherapy review 16,18,
The OPTI-SCRIPT Study involved training PHC physicians in the identification and management
of PIP 18. This study used a web-based database with treatment algorithms and alternatives for PIM
and PIP to support the pharmacotherapy review 18. The follow-up period of the studies ranged from
6 to 12 months (Box 1).

Cad. Saude Publica 2024; 40(5):e00016423

PIM LIST IN ELDERLY

3



4

Rodrigues RC et al.

Figure 1

Flow diagram showing the selection process of articles for the systematic review.

Identification

Screening

Eligibility

Inclusion

Papers found in the databases

(n=2,283)

Additional papers identified in

other searches
(n=117)

Duplicate articles
(n=1,681)

Articles screened after removal of
duplicates (n=719)

Articles excluded after reading the
titles and abstracts (n = 702)

Articles eligible for full-text
evaluation (n=17)

v

Articles selected for data
extraction (n = 6)

Articles excluded (n=11)

- Did not assess health outcomes
-n=2

- Did not use explicit criteria (PIM
lists)-n=4

- Was not a randomized clinical
trial-n=1

- Not found in full version -n =1
- Published in conference
proceedings-n=3

PIM: potentially inappropriate medications.

In total, the selected studies included 733 participants (99 to 275 patients per study) in the inter-
vention group and 693 participants (97 to 251 patients per study) in the control group. The older
adults, who had a mean age (standard deviation — SD) of 77.1 (4.9) to 79.2 (5.5) years in the interven-
tion group and 76.4 (4.8) to 79.8 (5.5) years in the control group, were mostly female and treated with

polypharmacy (Box 1).
Based on the Critical Appraisal Tool, all data were classified as having a low risk of bias (Box 2).

Pharmacotherapy review and PIP

In the four randomized controlled trials, significant reductions in the mean number of medications
and ADE per patient were observed, leading to the nonprescription of medications for the patients in

the intervention groups and to the correction of PIP, as detailed as follows.
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Box 1

Summary of the descriptive characteristics of the articles included (n = 6).

STUDY COUNTRY | MEAN AGEIN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN
(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS
Campins et Spain Control: 78.78 START-STOPP, Intervention (n = 252) After 12 months, it was The
al. 14 (2017) (SD: 5.46), 57.4% | version 2,2015 | Review of each participant’s found that: pharmacotherapy
women pharmacotherapy by a (1) In the intervention review using the
Intervention: clinical pharmacist, using the group, 26.5% of GP-GP algorithm
79.16 (SD: 5.50), algorithm for GP-GP and the prescriptions were and the START/
60.3% women START-STOPP list to assess classified as potentially STOPP list reduced
potentially inappropriate inappropriate and 21.5% the number of
prescriptions. were optimized according | prescribed drugs
Presentation of to pharmaceutical and improved
pharmaceutical recommendations the prescription
recommendations (9.1% suspensions, 6.9% appropriateness
(discontinuing, including, adjusted doses, 3.2% profile, but did not
replacing or changing the substitutions and 2.2% reduce emergency
dose of the medication) and medication inclusions); room visits,
definition, together with each (2) There were no hospitalizations,
patient’s doctor, of the final significant differences and death in
recommendations. between the intervention polymedicated
Agreement and and control groups (= 8 medications)
implementation of regarding the number of: older adults
recommendations after emergency department (= 70 years old)
discussion between doctor | visits (mean, SD): 0.9 (1.5)
and patient. vs. 1.1 (1.5), p = 0.061;
Control (n =251) hospitalizations (n, %):
Usual PHC 57 (23.3) vs. 63 (25.2), p =
0.616; deaths (n, %): 7 (2.8)
vs. 6 (2.4), p = 0.784

(continues)

According to Campins et al. 1415, the pharmacotherapy review carried out by a pharmacist based
on the GP-GP (good palliative practice in geriatrics) algorithm and START-STOPP criteria (2015)
significantly reduced the number of medications prescribed per patient after six months of follow-up
(mean: 10.03 in the intervention group vs. 10.91 in the control group; p = 0.001) and the number of
prescriptions per patient (mean [SD]: 109.1 [40.6], 95%CI: 104,0; 114,2 in the intervention group vs.
118.5 [43.1], 95%CI: 113.1; 123.9 in the control group; p = 0.013). In the intervention group, of the
initial (baseline) medications, 9.1% were discontinued, 3.2% were substituted, and 6.9% were dose-
adjusted. Of the final medications, 2.2% had been added after the intervention. After six months, the
discontinuation and inclusion of new medications resulted in a 5% reduction in medications in the
control group. The intervention also contributed to an increase in the adherence rate, which at base-
line was 61.8% in the intervention group and 60.2% in the control group (p = 0.001). After six months,
this rate increased to 76.4% in the intervention group and 64.1% in the control group (p = 0.005).

In the study by Lenander et al. 17, there was a significant reduction in the number of ADE per
patient in the intervention group, from 1.73 (95%CI: 1.42; 2.05) at baseline to 1.31 (95%CI: 1.02; 1.59)
after 12 months of follow-up (p = 0.02). This reduction was mainly due to the improvement in medi-
cation adherence in the intervention group (p = 0.048).
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Box 1 (continued)

STUDY COUNTRY | MEAN AGEIN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN
(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS
Campins Spain Intervention: 79.1 | START-STOPP, Intervention (n = 245) After 12 months, the The study
etal. 15 (SD:5.4),61.6% | version 2,2015 | Review of each participant's following was found: showed that
(2019) women pharmacotherapy by a (1) A significantly greater the intervention
Control: 78.7 clinical pharmacist, using the reduction in annual (prescription
(SD: 5.5), 57.9% algorithm for GP-GP and the | medication expenditure | review by a clinical
women START-STOPP list to assess in the intervention group pharmacist) for
potential inappropriate than in the control group polymedicated
prescriptions. (-14.3% vs. -7.7%, (= 8 medications)
Presentation of p =0.041); older patients
pharmaceutical (2) A reduction in annual (= 70 years)
recommendations medication expenditure followed-up in
(discontinuing, including, of EUR 233.75/patient PHC resulted in an

replacing or changing the (95%Cl: 169.83; 297.67) in | annual reduction
dose of the medication) and | the intervention group and | of approximately
definition, together with each | EUR 169.40/patient (95%Cl: | 7% in medication

patient’s doctor, of the final 103.37; 235.43) in the expenditures,
recommendations. control group, indicating suggesting a
Agreement and an annual saving of EUR possible return on
implementation of 64.30/patient attributable | investment for the
recommendations after to the intervention; intervention
discussion between doctor (3) An estimated return
and patient. of EUR 2.38 per
Control (n = 245) Euro invested in the
Usual PHC intervention program

(continues)

Willeboordse et al. 16 showed that, after six months, the pharmacotherapy review, carried out by a
clinical pharmacist together with a physician or geriatric nurse, significantly reduced the percentage
of ADEs in the intervention group (regression coefficient B: 22.6, 95%CI: 14.1; 31.1, p < 0.001).

According to Clyne et al. 18, after an intervention that included a pharmacotherapy review, car-
ried out using a web database and patient information leaflets, participants in the intervention group
had a lower number of PIP than patients in the control group (adjusted OR = 0.32, 95%CI: 0.15; 0.70,
p = 0.02). The mean number of PIP (SD) in the intervention group was 0.70 (0.1), compared to 1.18
(0.1) in the control group (p = 0.02). However, when Poisson regression analysis was applied, the
estimated number of PIP was 29% lower in the intervention group than in the control group, but this
difference was not statistically significant (incidence rate = 0.71, 95%CI: 0.50; 1.02, p = 0.49).

Clinical outcomes

Regarding health outcomes, three studies assessed the impact of interventions on hospitalizations and
the use of emergency services. Campins et al. 14, after six months of follow-up, found no significant
difference between the intervention and control groups regarding the mean number of admissions
to the emergency room (mean [SD]: 0.9 [1.5] vs. 1.1 [1.5], p = 0.061) and the percentage of hospital-
izations (number [%]: 57 [23.3] vs. 63 [25.2], p = 0.616). Similarly, after 12 months, Lenander et al. 17
found no significant difference between the intervention and control groups in terms of the number
of hospitalizations.
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Box 1 (continued)

PIM LIST IN ELDERLY

participants.

Review of pharmacotherapy

by a group of experts,
consisting of a physician
or nurse and a clinical
pharmacist, using an
adapted and electronic
version of the STRIP, which
includes the START-STOPP
criteria.

Sending the
pharmacotherapeutic care
plan, defined by the group

of specialists, to the PHC
physician.
Agreement and
implementation of the
care plan after discussion
between doctor and patient.
Implemented
recommendations were

reported electronically to the

pharmacy.
Control (n = 243)
Usual PHC.

Data collection from
the electronic medical
record in PHC, from the
pharmacy and from the
screening questionnaire
sent to the participants, and
pharmacotherapy review by
the group of specialists, but
the doctor and patient did
not receive the results
of the analysis

STUDY COUNTRY | MEAN AGEIN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN

(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS

Willebo- Nether- Intervention: 77.8 | START-STOPP, Intervention (n = 275) After 6 months: The

ordse et al. lands (SD: 7.7), 64.4% | version 1, 2008 Data collection from (1) There was a higher pharmacotherapy

16 (2017) women electronic medical records number (%) of resolved review based on

Control: 77.8 in PHC, from the pharmacy ADE in the intervention the STRIP method
(SD: 8.0), 65.4% and from the screening group than in the control |and carried out by a
women questionnaire sent to the

group (regression

coefficient B: 22.6, 95%Cl:

14.1;31.1, p <0.001).
(2) There was no
significant difference
between the control and
intervention groups in
terms of self-reported
quality of life based on
the SF-12 and EQ5D-3L
questionnaires (p > 0.05).
(3) There were no
significant differences
between the intervention
and control groups in
terms of resolution (OR =
0.99, 95%Cl: 0.62; 1.57, p
=0.96) and perception of

severity (OR = 1.09, 95%Cl:

0.73; 1.63, p = 0.67) of the
main geriatric syndromes

group of specialists,
including a clinical
pharmacist,
increased the
resolution of DRP
in the intervention
group, but did
not influence the
course of the main
geriatric syndromes
or the perception
of quality of life
in polymedicated
older patients
in PHC

(continues)
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Box 1 (continued)

65.4% women
Control: 79.7 (SD:
78.4;81.1), 68.6%

women

medication use and DRP
sent to participants.
Analysis of responses and
pharmacotherapy review
by a certified clinical
pharmacist, using the Beers
Criteria (1997) and the model
of pharmaceutical care by
Strand et al. 43 to identify and
classify DRP.

Blind data analysis by
another independent clinical
pharmacist. Presentation
of pharmaceutical
recommendations to
patients prior to physician
consultation. After 12
months, the questionnaire
was sent back to the
participants for comparison
with the pre-intervention
period.

Control (n =102)
Submission of the
questionnaire on medication
use at baseline and after 12
months. Usual in PHC

(1) A significant reduction
in the number of DRP per
patient in the intervention
group, from 1.73 (95%Cl:

1.42; 2.05) at baseline

to 1.31 (95%Cl: 1.02;
1.59) 6 months after the

intervention, p = 0.02.
(2) A significant reduction

in the number of

medications in the
intervention group (from
8.6t0 7.9, p <0.05), but
not in the control group

(from 7.4 to 7.5).

(3) The mean number of
hospital admissions was
higher in the control group
than in the intervention
group (mean: 2.7 vs. 1.7;
median: 2 vs. 1), as was
the length of stay (mean:
18 vs. 12 days; median:
1.25 vs. 6 days); however,
no significant differences
were observed between
the intervention and
control groups.

(4) Self-rated general
health (scale from 1 to 5)
remained unchanged in
the intervention group,
while in the control group
there was a decrease
in the score (p <0.02),
resulting in a significant
difference between the
groups, p = 0.047

STUDY COUNTRY | MEAN AGE IN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN
(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS
Lenander et Sweden Intervention: 79.0 | Beers (1997) Intervention (n = 107) After 12 months, the The structured
al. 17 (2014) (SD: 77.8; 80.2), Questionnaire on following was found: pharmacotherapy

review performed
by a qualified
pharmacist helps to
reduce the number
of medications and
prevent the decline
in self-rated health
in polymedicated
(> 5 medications)
older adults (>
65 years old)
monitored in PHC

(continues)
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Box 1 (continued)

PIM LIST IN ELDERLY

men
Control: 76.4 (SD:
4.8), 51.5% men

of potentially

inappropriate
drugs based on
STOPP criteria

30-minute sessions between
a clinical pharmacist and a
general practitioner to review
the pharmacotherapy of
the patients included in the
study. Prescription analyses
were performed using a
database with treatment
algorithms containing
evidence-based alternatives
to PIM and PIP.
Preparation of specific
pamphlets (tailor-made) for
patients with information
on the PIM identified in the
prescriptions.
Control (n =97)
Usual PHC

(1) A lower number (%) of
patients with PIP in the
intervention group than

in the control group (52%
vs. 77%), confirmed by
relative risk (OR = 0.32,

95%Cl: 0.15; 0.70, p =
0.02).

(2) A lower number (mean)
of PIP per patient in the
intervention group than

in the control group (0.70

vs. 1.18), with an incidence

rate = 0.71 (95%Cl: 0.50;

1.02), p = 0.49.

(3) No significant
difference in the WBQ-
12 results between the

intervention and control

groups (23.6 vs. 24.0,
mean: 0.41, 95%Cl: -0.80;
1.07, p=0.99)

STUDY COUNTRY MEAN AGE IN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN
(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS
Clyne et al. Ireland Intervention: 77.1 OPTI-SCRIPT Intervention (n = 99) After 12 months, the The intervention
18 (2015) (SD: 4.9), 55.6% | study with a list Academic detailing in following was found: of the OPTI-SCRIPT

study reduced
the number of
PIP, mainly with
proton pump
inhibitors, but did
not influence the
beliefs about the
medications or the
perception of
well-being of
the older adults
followed in PHC

(continues)

Similarly, there was no difference in mortality between the control and intervention groups (n [%]:
6[2.4] vs. 7 [2.8], p = 0.784) 14. The deaths that occurred in the intervention group were not related to
changes in the patients’ pharmacotherapy 14.

As shown by Willeboordse et al. 16, no differences resulting from the pharmacotherapy review

were found in the resolution or improvement of the main geriatric syndromes. In the intervention
group, geriatric problems were resolved in 24.8% of cases, according to the self-perception of 44.7%
of the patients. In the control group, there was an improvement in geriatric problems in 23% of cases,
according to 41.5% of the older adults interviewed.

None of the studies found a significant increase in the quality of life reported by participants in
the intervention groups. In the study by Campins et al. 14, the intervention made no difference in self-
reported quality of life according to the EQL5D, which remained mostly stable in both groups at six
months, with a change in baseline score (scale from 0 to 100) of -2.09 points in the intervention group
and 0.67 points in the control group (p = 0.324). Willeboordse et al. 16, using different questionnaires,
found no improvement in participants’ quality of life six months after the intervention (instrument:
regression coefficient B [95%CI], p-value): EQ5D-3L: 0.01 [-0.02; 0.04], p = 0.53; EQ5D-3L VAS
(0-100): 1.82, [-0.55; 4.18], p = 0.13; SF-12 MCS (0-100): -0.39 [-3.43; 2.65], p = 0.81; SF-12 PCS
(0-100): -0.58 [-3.6; 2.53], p = 072.

Cad. Saude Publica 2024; 40(5):e00016423
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Box 1 (continued)

men
Control: 76.4 (SD:
4.8), 51.5% men

of potentially

inappropriate
drugs based on
STOPP criteria

30-minute sessions, between
a clinical pharmacist and a
general practitioner to review
the pharmacotherapy of
the patients included in the
study. Prescription analyses
were carried out using a
database with treatment
algorithms containing
evidence-based alternatives
to PIM and PIP.
Preparation of specific
pamphlets (tailor-made) for
patients with information
on the PIM identified in the
prescriptions.
Control (n =97)
Usual care

(1) A non-significant
increase in mean
health care costs in
the intervention group
compared to the control
group: EUR 3,075 (95%Cl:
2,704; 3,446) vs. EUR 2,668
(95%Cl: 2,297; 3,040).
(2) A significant reduction
in mean PIP in the
intervention group
compared to the control
group: EUR 0.627 (95%Cl:
0.588; 0.666) vs. EUR 1.006
(95%Cl: 0.967; 1.045).
(3) A nonsignificant
increase in mean QALYs
in the intervention group
compared to the control
group: EUR 0.671 (95%Cl:
0.625; 0.716) vs. EUR 0.657
(95%Cl: 0.612; 0.703).

(4) An ICER per PIP averted
of EUR 1,269 (95%Cl:
-1,400; 6,302) and an ICER
per QALY gained of EUR
30,535 (95%Cl: -334,846;
289,498)

STUDY COUNTRY | MEAN AGEIN | PIM LIST USED GROUPS AND MAIN RESULTS AND MAIN
(YEAR) YEARS INTERVENTIONS OUTCOMES CONCLUSIONS
Gillespie et Ireland Intervention: 77.1 OPTI-SCRIPT Intervention (n = 99) After 12 months, the Although the
al. 19 (2017) (SD: 4.9), 55.6% | study with a list Academic detailing, in following was found: OPTI-SCRIPT

study intervention
was effective in
reducing PIP in
PHC in Ireland,
the results of this
study highlight
the uncertainty
regarding the cost-
effectiveness of
implementing the
intervention
in the service

95%Cl: 95% confidence interval; ADE: adverse drugs events; DRP: drug-related problems; GP-GP: good palliative practice in geriatrics; ICER: incremental

cost-effectiveness ratio; OR: odds ratio; PHC: primary health care; PIM: potentially inappropriate medications; PIP: potentially inappropriate

prescriptions; QALY: quality-adjusted life year; SD: standard deviation; SF-12: 12-Item Short-Form Health Survey; START-STOPP: Screening Tool to Alert
Doctors to the Right Treatment/Screening Tool of Older Persons; STRIP: Systematic Tool for Reducing Inappropriate Prescribing;
WBQ-12: Well-Being Questionnaire.

Using the WBQ-12 well-being questionnaire (scale from O to 36), Clyne et al. 17 found no signifi-
cant difference between the intervention and control groups at baseline (24.3 and 24.4, respectively)
and at the end of the study (23.6 and 24.0, respectively) (adjusted OR = 0.41, 95%CI: -0.80; 1.07,
p = 0.99).

On the other hand, Lenander et al. 17, when adapting a Likert scale (0 to 5 points) for the self-
assessment of general health, found that self-reported health status remained unchanged in the inter-
vention group one year after the start of the study (mean difference of 0.02, 95%CI: -0.15; 0.19). In
the control group, however, there was a decrease in the overall score (mean difference of 0.27, 95%CI:
0.06; 0.48, p < 0.02), resulting in a significant difference in the perception of general health between
the groups (p = 0.047).
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Box 2

Risk of bias of the articles included in the systematic review.

1. Was there randomization to allocate participants
to the control and intervention groups?

2. Was the allocation of participants to
groups concealed?

3. Were the groups similar at baseline?

4. Were the participants unaware of the groups to
which they were allocated (participant blinding)?

5. Were the researchers responsible for the
interventions unaware of the allocation of
participants to the monitored groups
(researcher blinding)?

6. Were the evaluators of the results unaware of the
allocation of participants to the monitored groups
(evaluator blinding)?

7. Was the control group treated identically to the
intervention group?

8. Was follow-up completed and, if not, were
differences between groups in terms of follow-up
adequately described and analyzed?

9. Were the participants analyzed in the groups to
which they were randomized?

10. Were the outcomes measured in the same way
for the intervention and control groups?

11. Were the results measured reliably?

12. Was the statistical analysis used appropriate?

13. Was the study design appropriate and were
any deviations from the standard RCT design
considered in the conduct and analysis

of the study?

General evaluation

RCT: randomized clinical trial.
Note: red - high risk of bias, yellow - unknown risk of bias, and green - low risk of bias.

Economic evaluation

In an economic evaluation of a review of pharmacotherapy in older adults for the adequacy of PIP,
Campins et al. 15 found that the reduction in annual expenditure with medication was EUR 233.75
per patient in the intervention group (95%CI: 169.83; 297.67) and EUR 169.40 per patient in the
control group (95%CI: 103.37; 235.43). After 12 months of follow-up, the reduction in the individual
percentage of expenditure was greater in the intervention group than in the control group (-14.3%,
95%CI: 19.4; 9.2 vs. -7.7%, 95%CI: 13.0; 2.35; p = 0.041). Considering the costs with human resources
(pharmacist and physician fees) of implementing the interventions, an annual return of EUR 2.38
per patient (ranging from EUR 1.70 to EUR 3.40) was estimated for every EUR 1.00 invested in the
pharmacotherapy review program.

Cad. Saude Publica 2024; 40(5):e00016423
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Gillespie et al. 19 analyzed the cost-effectiveness of the OPTI-SCRIPT intervention for the ade-
quacy of PIP in PHC. After 12 months of follow-up, the intervention was associated with a non-
significant mean cost increase of EUR 407 (95%CI: -357; 1,170), a significant mean reduction of 0.379
in PIP (95%CI: 0.092; 0.666) and a non-significant mean increase of 0.013 in quality-adjusted life year
(QALY) (95%CI: -0.016; 0.042). The incremental cost per PIP averted was EUR 1,269 (95%CI: -1,400;
6,302) and the incremental cost per QALY gained was EUR 30,535 (95%CI: -334,846; 289,498). The
probability that the intervention was cost-effective was 0.602 at a threshold value of EUR 45,000 per
QALY gained and at least 0.845 at a threshold value of EUR 2,500 or more per PIP averted.

Data meta-analysis

Only three studies had sufficient data to conduct a meta-analysis: Campins et al. 14; Willeboordse
et al. 16 and Clyne et al. 18, Statistical heterogeneity was estimated to be 70.11% using 12 (Figure 2),
with values above 60% representing high statistical heterogeneity. This fact was due to the studies
presenting different statistical characteristics. The quality of evidence was rated as low according to
the GRADE system (Box 3).

Although the direction of the association measure indicated a trend toward benefit of the inter-
vention (OR = 0.71), the results of the meta-analysis indicated that the intervention (use of protocols)
did not cause a statistically significant difference (95%CI: 0.35; 1.45) between the intervention and
control groups in relation to the outcome investigated (improvement in problems related to medica-
tions and inappropriate prescriptions). The results of the meta-analysis may have been influenced by
the lack of studies on the subject.

Discussion

Several studies have reported the association of polypharmacy with a greater likelihood of inappro-
priate drug use, adverse drug reactions, hospitalizations, admissions to emergency services, mortal-
ity, and other negative health outcomes 20:21,22,2324. However, in this study, the use of the PIM list to
review the pharmacotherapy of polymedicated older adults, followed by general practitioners in PHC,
was not associated with improvement in clinical outcomes such as hospitalizations, major geriatric
syndromes, death, and quality of life. The interventions also did not affect secondary outcomes such
as user satisfaction with pharmacotherapy. Similarly, a Cochrane review failed to clarify whether the
qualification of prescriptions was associated with positive health outcomes or improved quality of
life 25. However, another study showed that pharmacotherapy reviews benefited health outcomes in a
more complex group of patients, with more than five comorbidities per older person 26.

Figure 2

Data meta-analysis.

Study OR (95%Cl) Weight (%)
Campins et al. 2 B 0.87(0.58; 1.31) 41.49
Willeboordse et al. 5 —#—— 1.29(0.54;3.08) 27.88
Clyne etal. 7 —a— 0.32(0.15;0.69) 30.64
Overall ‘ 0.17 (0.35; 1.45)

Heterogeneity: t2=0.27, 12 = 70.11%, H2=3.35
Teste of 6i = 6: Q(2) = 6.69, p = 0.04

Teste of 6=0:z=0.93, p=0.35 . . . .

1/4 1/2 1 2

Random-effects: DerSimonian and Laird method

95%Cl: 95% confidence interval; OR: odds ratio.
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Box 3

Evaluation of the evidence.

PARTICIPANTS RISK OF BIAS INCONSISTENCY INDIRECT IMPRECISION PUBLICATION OVERALL
FOLLOWED-UP EVIDENCE BIAS CERTAINTY OF
(STUDIES) EVIDENCE
1,311 High High Low Low Highly suspected @@OO
(3 randomized publication bias. Low
controlled trials) All potential

confounders

would reduce the
demonstrated
effect

The level of acceptance of the interventions proposed by pharmacists directly reflects the ability
to achieve positive outcomes; however, there is still a lot of resistance to the proposals. Willeboordse
et al. 16 reported a rate of implementation of proposed interventions of only 47.8%. In a study carried
out in Sdo Paulo (Brazil) to evaluate clinical pharmacy services, the mean acceptance rate of inter-
ventions was 67.8% 27. Ignorance of the benefits of pharmaceutical interventions may be one of the
reasons for the low acceptance rate.

In a systematic review, Thompson et al. 28 analyzed deprescribing tools and noted the complexity
of this act. Scott et al. 29 confirmed this information, adding the possibility that this type of interven-
tion takes a long time to implement. In this way, as the studies did not make it clear whether the pre-
scribers had mastered the intervention tools, we cannot say that the lists were well applied.

Although OPT-SCRIPT has been shown to be significant in reducing PIPs, especially in relation
to the use of proton pump inhibitors, the most recent studies that corroborate this information were
carried out with institutionalized or hospitalized older adults and therefore cannot be compared with
data from the older adults assisted in PHC 30,31,32,

The interventions used in the studies were not standardized. While some used pharmaco-
therapy reviews by pharmacists, others used electronic devices or broader health care teams in a
shared care context. The tools used to measure quality of life also differed. A Cochrane systematic
review states that when these variations occur, the impacts of pharmaceutical interventions may not
be clearly defined 25.

There was also heterogeneity in the choice of PIM lists, which may have been reflected in the
health outcomes. Although pharmacists performed the pharmacotherapy reviews in the studies inves-
tigated, different PIM lists were used. A systematic review cited 907 different drugs in the PIM lists
analyzed 33. A study carried out in Ireland found PIM in 18.3% of patients using the Beers list, while
this figure was 21.4% when the STOPP list was used 34. Another recent survey, conducted in Thailand,
found even greater differences using the Winit-Watjana, Beers, and STOPP lists, with PIMs detected
in 66.8%, 59% and 40.3%, respectively 35. Cooper et al. 25 suggested the development of a new tool with
universal measures, easy to apply, and whose validity and reliability allow for the evaluation of the
effectiveness of pharmaceutical interventions. It must be highlighted that this is a priority for future
research, as the heterogeneity of medication lists can lead to different outcomes, making it difficult
to compare results. Furthermore, medication management in older adults is extremely complex and
evidence is still limited given the cultural and health care differences between countries 25.

Most studies indicated that significantly more pharmacotherapeutic problems were resolved in
the intervention groups than in the control groups 36. And although the reduction in PIMs was not
significant for improving health outcomes, given the mean analysis time, this information needs to be
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better investigated, considering that other studies show that inadequate prescriptions are associated
with worse ADE rates, quality of life and visits to emergency services 11,37. Aguiar et al. 38 state that it
is crucial to identify PIMs at risk of adverse cardiovascular events in the available lists, as this would
allow for optimization of the prescribing process, with implications for clinical quality and treatment
safety. In this sense, some lists already refer to cardiovascular ADEs such as myocardial infarction,
attributing this outcome to the use of drugs such as cyclooxygenase-2 (COX-2) inhibitors 9,39,40,41,

Regarding costs with PIM, Gillespie et al. 19 found data on reduced expenses in the intervention
group. There are a number of points to consider when addressing this issue. Although the costs of
the professionals’ hourly work were estimated, work infrastructure costs, which could increase the
indirect cost of the intervention, were not included. Furthermore, this study mentions a decrease in
the prescription of new drugs, without strong therapeutic evidence, and an increase in the prescrip-
tion of generic drugs, which would have a positive impact on the cost reduction outcome. It is also
important to note that these expenses are only related to the purchase of unnecessary medications and
do not include the costs of negative outcomes such as hospital expenses. These data are in line with a
population-based study in Canada, which identified PIP expenditures of USD 419 million outside the
hospital environment in 2013 42.

A limitation of this study is that the search for articles was limited to the published scientific
literature, that is, data from ongoing investigations were not included. On the other hand, this study
used a comprehensive search process and a rigorous research strategy for the recruitment of scientific
publications, enabling the selection of data that reflected the object under investigation.

Conclusion

The pharmacotherapy reviews based on PIM lists led to a reduction in the number of PIM and ADE,
and consequently in PIP among the older adults monitored in PHC. However, the qualification of
prescriptions, observed in the intervention groups, did not affect negative clinical outcomes such
as emergency room visits, hospitalizations and death, nor did it improve the health status of the
older adults.

The aforementioned data indicate that the quality of the evidence is low, which means that caution
must be exercised when interpreting it and using it in decision making. Therefore, there is a need for
more robust clinical trials, including studies with larger sample sizes and longer follow-up, to provide
solid evidence supporting a recommendation that is so widespread among specialists in the field of
geriatrics and gerontology.
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Resumo

Este estudo revisou sistematicamente a literatu-
ra sobre a associacao de listas de medicamentos
potencialmente inapropriados (MPI) na prdtica
clinica e desfechos de sanide na populacao idosa
acompanhada na atencdo primdria a saude. Pa-
ra tanto, o protocolo PRISMA foi usado para sis-
tematizar a busca de artigos nas bases de dados
PubMed, Web of Science, Scopus, Cochrane Cen-
tral, LIVIVO e LILACS, além da literatura cin-
zenta. Foram selecionados estudos com ensaios
clinicos randomizados, incluindo a utilizacdo de
critérios explicitos (listas) para identificar e mane-
jar MPI em prescri¢des para idosos atendidos na
atenc¢do primdria. Dos 2.400 artigos encontrados,
seis foram utilizados para extracao de dados. As
intervencoes reduziram significativamente o nii-
mero de MPI e eventos adversos a medicamentos e,
consequentemente, nas prescricoes potencialmente
inadequadas em idosos polimedicados. No entanto,
ndo houve efeitos significativos das intervencoes
sobre desfechos clinicos negativos (como visitas a
servicos de emergéncia, hospitalizacoes e 6bito) ou
melhora das condicoes de satide dos idosos. O uso
de listas de MPI pode promover a adequacdo da
prescri¢do de medicamentos para idosos na aten-
¢do primdria a saiide, mas mais estudos sao neces-
sdrios para determinar os impactos da reducao de
MPI em desfechos clinicos primdrios.

Idoso; Lista de Medicamentos Potencialmente
Inapropriados; Atencdo Primdria a Satide
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Resumen

Este estudio realizé una revision sistemdtica en
la literatura sobre la asociacion de listas de me-
dicamentos potencialmente inapropiados (MPI)
en la prdctica clinica y los resultados de salud en
la poblacion de edad avanzada monitoreada en
atencion primaria de salud. Para ello, se utilizo el
protocolo PRISMA para sistematizar la biisqueda
de articulos en las bases de datos PubMed, Web
of Science, Scopus, Cochrane Central, LIVIVO y
LILACS, ademds de la literatura gris. Se seleccio-
naron estudios con ensayos clinicos aleatorizados,
incluyendo el uso de criterios explicitos (listas)
para identificar y manejar MPI en prescripciones
para adultos mayores atendidos en atencion pri-
maria. De los 2.400 articulos encontrados, seis se
utilizaron para la recoleccion de datos. Las inter-
venciones tuvieron una significativa disminucion
en la cantidad de MPI y eventos adversos de me-
dicamentos y, en consecuencia, en prescripciones
potencialmente inapropiadas en adultos mayores
polimedicados. Sin embargo, no hubo efectos sig-
nificativos de las intervenciones en los resultados
clinicos negativos (como consultas a servicios de
urgencias, hospitalizaciones o muerte) o mejora
en las condiciones de salud de los adultos mayores.
El uso de listas de MPI puede promover una ade-
cuada prescripcion de medicamentos a los adultos
mayores en la atencion primaria de salud, si bien
se necesitan mds estudios para determinar los im-
pactos de la reduccion de MPI en los resultados cli-
nicos primarios.

Anciano; Lista de Medicamentos Potencialmente
Inapropiados; Atencion Primaria de Salud
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