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Abstract

Background: Multimorbidity and polypharmacy are prevalent among elderly
cancer patients, predisposing them to potentially inappropriate medication
(PIM) and consequently exerting adverse effects on patient prognosis. Objec-
tive: To systematically evaluate the incidence rate of PIM in elderly cancer
patients. Methods: Computerized searches were conducted in CNKI, VIP,
CBM, Wanfang Data, PubMed, Embase, Web of Science, and Cochrane
Library databases for relevant studies on the current status of PIM incidence
in elderly cancer patients from inception to September 2024. Two investigators
independently screened the retrieved literature, extracted data, and assessed
the risk of bias, with meta-analysis performed using Stata 17.0 software.
Results: A total of 36 articles were ultimately included, encompassing 54
groups of PIM incidence rates and comprising 95,290 patients. Meta-analysis
results demonstrated that the incidence rate of PIM in elderly cancer patients
was 44.5% (95%CI1=39.2%~49.8%). Subgroup analyses revealed that the
incidence rates in elderly cancer patients aged 60-70 years and >70 years were
44.4% and 46.1%, respectively; the incidence rates in elderly male and female
cancer patients were 40.9% and 42.5%, respectively; the incidence rates in
patients with $ $5 and >5 comorbidities were 34.4% and 47.1%, respectively;
the incidence rates in patients taking $ $5 and <5 medications were 39.9%
and 30.4%, respectively; the incidence rates in patients with lung cancer,
gastrointestinal cancer, hematologic malignancies, breast cancer, and prostate
cancer were 45.6%, 39.4%, 42.0%, 39.4%, and 42.6%, respectively; the incidence
rates in elderly cancer patients in Asia, Europe, North America, and South
America were 50.2%, 45.8%, 35.7%, and 51.4%, respectively; the incidence rates
in samples from hospitals, databases, Dana-Farber Cancer Institute, and cancer
centers were 47.6%, 43.0%, 34.6%, and 34.5%, respectively; the incidence rates
screened by Beers criteria, DAE, STOPP/START criteria, EU(7)-PIM list,
and Chinese PIM criteria (2017 edition) were 46.6%, 16.5%, 44.6%, 60.0%, and
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39.3%, respectively; the incidence rates in studies published before and after
2020 were 36.1% and 52.5%, respectively. Conclusion: The incidence rate of
PIM is notably high in elderly cancer patients, at 44.5%. Emphasis should be
placed on the prevention, screening, and intervention of potential medication
inappropriateness in this population to establish a solid foundation for the
health of elderly individuals with cancer.
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Abstract

Background The increasing phenomena of multimorbidity and polypharmacy
in older adults with cancer predisposes them to potentially inappropriate medi-
cation (PIM), which adversely affects patient prognosis.

Objective To systematically evaluate the prevalence of PIM in older adults
with cancer.

Methods We searched the Cochrane Library, Web of Science, Embase, PubMed,
CNKI, VIP, Wanfang Data, and CBM databases to collect studies related to
the prevalence of PIM in older adults with cancer from inception to September
2024. Two researchers independently screened the literature, extracted data,
and assessed risk of bias. Stata 17.0 software was used to perform meta-analysis.

Results A total of 36 studies with 54 prevalence estimates were included, com-
prising 95,290 patients. Meta-analysis indicated that the prevalence of PIM in
older adults with cancer was 44.5% (95%C1=39.2%~49.8%). Subgroup analy-
sis showed that the prevalence of PIM in patients aged 60-70 and >70 years
was 44.4% and 46.1%, respectively; in elderly male and female patients was
40.9% and 42.5%, respectively; in patients with $ $5 and >5 diseases was 34.4%
and 47.1%, respectively; in patients with $ $5 and <5 medications was 39.9%
and 30.4%, respectively; in patients with lung cancer, gastrointestinal cancer,
hematologic malignancies, breast cancer, and prostate cancer was 45.6%, 39.4%,
42.0%, 39.4%, and 42.6%, respectively; in patients from Asia, Europe, North
America, and South America was 50.2%, 45.8%, 35.7%, and 51.4%, respectively;
in patients from hospitals, databases, Dana-Farber Cancer Institute, and can-
cer centers was 47.6%, 43.0%, 34.6%, and 34.5%, respectively; when screened by
the Beers criteria, DAE, STOPP/START criteria, EU(7)-PIM list, and the 2017
Chinese criteria was 46.6%, 16.5%, 44.6%, 60.0%, and 39.3%, respectively; and
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in studies published in 2020 and before and after 2020 was 36.1% and 52.5%,
respectively.

Conclusion The prevalence of PIM is relatively high in older adults with cancer,
at 44.5%. The prevention, screening, and intervention of potentially inappropri-
ate medication among relevant populations should be emphasized to lay a solid
foundation for the health of older adults with cancer.

Keywords Potentially inappropriate medication; Cancer; Aged; Prevalence;
Meta-analysis

Introduction

Global cancer statistics show that in 2020, there were 19.29 million new cancer
cases worldwide, and this number is projected to reach 28.4 million by 2040,
with 64% of patients aged 60 years and older, and elderly cancer deaths ac-
counting for 71% of all cancer-related deaths [1]. Older adults with cancer often
have critical conditions, multimorbidity, and polypharmacy. Due to changes in
pharmacokinetics and pharmacodynamics, their medication risks increase sig-
nificantly, making them more susceptible to drug-drug interactions and adverse
drug reactions, leading to poor health outcomes [2]. The aging body has poorer
drug tolerance, making older cancer patients more prone to drug-related prob-
lems such as adverse drug reactions [3]. Potentially inappropriate medication
(PIM) refers to medications whose effectiveness has not been established and/or
whose risk of adverse events exceeds the expected clinical benefit, and for which
safer alternatives are lacking [4]. Researchers worldwide have investigated PIM
in older cancer patients, but results vary significantly due to differences in as-
sessment tools and other factors. This study aims to systematically review the
prevalence of PIM in older cancer patients to provide scientific evidence for de-
veloping intervention strategies, with the goal of delaying or even preventing
PIM and ultimately improving patients’ quality of life.

Methods

1.1 Inclusion and Exclusion Criteria 1.1.1 Inclusion Criteria: (1)
Study design: cross-sectional studies, cohort studies, case-control studies, or
other studies providing relevant data; (2) Participants: cancer patients aged 60
years and older; (3) Outcome measure: PIM prevalence.

1.1.2 Exclusion Criteria: (1) Duplicate publications; (2) Reviews, case re-
ports, conference abstracts; (3) Studies with incomplete data; (4) Low-quality
studies.

1.2 Search Strategy We searched CNKI, VIP, Wanfang Data, CBM,
PubMed, Embase, Web of Science, and Cochrane Library for studies on PIM
prevalence in older cancer patients from inception to September 2024. This
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study used a combination of subject headings and free terms for comprehensive
searching, supplemented by manual searches. Chinese search terms included:
potentially inappropriate medication, inappropriate medication, elderly, older
adults, cancer, tumor, etc. English search terms included: Inappropriate
Prescribing, Potentially Inappropriate Medications, Aged, Elderly, Neoplasms,
Tumor, Cancer, etc. The PROSPERO registration number for this study is
CRD42024525587.

1.3 Data Extraction Two researchers independently screened literature, ex-
tracted data, and cross-checked results. Disagreements were resolved through
consultation with a third researcher. Literature screening began with reading ti-
tles, followed by abstracts and full texts if inclusion criteria were met. Extracted
data included: first author, publication year, country, study design, population,
region, sample size, PIM assessment tool, sample source, and PIM prevalence.

1.4 Quality Assessment We used the Agency for Healthcare Research and
Quality (AHRQ) recommended criteria for cross-sectional studies [5]. The
AHRQ scale includes 11 items, with 1 point for “yes” and 0 points for “no”
or “unclear.” Scores of 8-11 indicate high quality, 4-7 moderate quality, and
0-3 low quality. The Newcastle-Ottawa Scale (NOS) was used for case-control
and cohort studies [6], with scores of 7-9 indicating high quality, 5-6 moderate
quality, and 0-4 low quality.

1.5 Statistical Analysis We performed meta-analysis using Stata 17.0 soft-
ware, with PIM prevalence in older cancer patients as the effect measure and
95% confidence intervals (CI) calculated. Heterogeneity among studies was as-
sessed using Cochrane’ s Q test and I? statistic, where values of 25%, 50%, and
75% indicate low, moderate, and high heterogeneity, respectively. If 12 > 50%
and P < 0.10, indicating substantial heterogeneity, a random-effects model was
used; otherwise, a fixed-effects model was applied. For clinical heterogeneity,
subgroup analysis and sensitivity analysis were conducted to explore sources.
When $ $10 studies were included, Begg’ s and Egger’ s tests were used to assess
publication bias, with P > 0.05 indicating low publication bias.

Results

2.1 Literature Search Results A total of 4,814 relevant articles were iden-
tified (1,527 Chinese and 3,287 English). After screening, 36 studies [7-42] were
included. The literature screening process is shown in Figure 1 [Figure 1: see
original paper].

2.2 Basic Characteristics of Included Studies The included studies were
published between 2014-2024, covering 16 countries and 95,290 participants.
Basic characteristics and quality assessments are shown in Table 1 .
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2.3 Meta-Analysis Results 2.3.1 PIM Prevalence: Heterogeneity testing
showed high heterogeneity among the 36 studies (I?=99.7%, P<0.001), so a
random-effects model was used. Meta-analysis showed the prevalence of PIM in
older cancer patients was 44.5% (95%CI=39.2%~49.8%), as shown in Figure 2
[Figure 2: see original paper].

2.3.2 Subgroup Amnalysis: Subgroup analyses were conducted by age, sex,
number of diseases, number of medications, cancer type, continent, sample
source, assessment tool, and publication year. Results showed: (1) By age:
44.4% in patients aged 60-70 and 46.1% in those >70; (2) By sex: 40.9% in
males and 42.5% in females; (3) By disease count: 34.4% with $ $5 diseases and
47.1% with >5 diseases; (4) By medication count: 39.9% with $ $5 medications
and 30.4% with <5 medications; (5) By cancer type: highest in lung cancer
(45.6%), followed by gastrointestinal cancer (39.4%), hematologic malignancies
(42.0%), breast cancer (39.4%), and prostate cancer (42.6%); (6) By continent:
highest in South America (51.4%), followed by Asia (50.2%), Europe (45.8%),
North America (35.7%), and Oceania (26.5%); (7) By sample source: 47.6%
from hospitals, 43.0% from databases, 34.6% from Dana-Farber Cancer Insti-
tute, and 34.5% from cancer centers; (8) By assessment tool: 46.6% by Beers
criteria, 16.5% by DAE, 44.6% by STOPP/START criteria, 60.0% by EU(7)-
PIM list, and 39.3% by 2017 Chinese criteria; (9) By publication year: 36.1%
in studies published in 2020 and before, and 52.5% after 2020. See Table 2 for
details.

2.4 Sensitivity Analysis Sensitivity analysis was performed by sequentially
excluding each study. The pooled PIM prevalence ranged from 39.0% to 50.0%,
with no significant change, indicating stable results.

2.5 Publication Bias Funnel plot analysis showed relatively symmetric dis-
tribution of studies (Figure 3 [Figure 3: see original paper]). Egger’s test yielded
t=0.51, P=0.615, indicating no significant publication bias.

Discussion

Understanding PIM prevalence in older cancer patients is crucial for safe medica-
tion management. This study analyzed data from 36 studies across 16 countries,
including cohort and cross-sectional studies, with a total sample of 95,290 pa-
tients and moderate-to-high quality evidence. The PIM prevalence of 44.5% in
older cancer patients is higher than the 36.7% reported in a meta-analysis of 17
countries [43]. Lung cancer patients had the highest PIM prevalence (45.6%),
possibly due to poorer resistance to aggressive factors, increased disease bur-
den, and poorer physical condition [54]. When caring for older patients with
multimorbidity, greater attention should be paid to their health status. Mul-
tidisciplinary teamwork, enhanced medication review, and improved education
and training for healthcare providers and older cancer patients can promote safe
and rational medication use.
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Regarding sample sources, older cancer patients in hospitals had higher PIM
prevalence, likely due to more complex diseases, more complications, and greater
medication variety [55]. However, PIM prevalence remains high across different
settings. Healthcare providers need to improve appropriate medication mea-
sures and management based on specific PIM situations to reduce adverse drug
reactions. Clinical pharmacists should minimize unnecessary polypharmacy and
strictly evaluate combination therapy risks to prevent PIM.

Different assessment tools yielded varying PIM prevalence rates. The Beers
criteria, the earliest tool developed for PIM, is also the most widely used in
older cancer patients [44]. The 2019 version incorporates the latest evidence-
based medicine, deleting and updating items from previous versions, making it
the most sensitive [43]. The STOPP/START criteria focus on inappropriate
medication use in older cancer patients under disease conditions, where STOPP
assesses existing medications and START determines appropriateness of initial
prescriptions [45]. In addition to these tools, many countries have developed
their own criteria for assessing PIM in older adults. Different standards have dif-
ferent specificities, so combining multiple assessment tools can comprehensively
evaluate PIM in older cancer patients from various perspectives to improve med-
ication safety.

Subgroup analysis showed South America had the highest PIM prevalence,
higher than Asia, Oceania, Europe, and North America. South America has
the highest multimorbidity rate [46], and as multimorbidity increases in older
cancer patients, PIM risk also increases [47]. Future research should investigate
PIM with larger sample sizes and greater regional diversity to improve result
reliability.

By publication year, PIM prevalence reported after 2020 (52.5%) was higher
than that reported in 2020 and before (36.1%). The global proportion of older
adults is rising, and this population is susceptible to various diseases, especially
chronic conditions [48], leading to increased PIM during medical visits.

Subgroup analysis also revealed higher PIM prevalence in female patients >70
years. A US systematic review found higher PIM rates in older women than
men [49]. Studies show older women are more vulnerable to drug-related harm
due to pharmacodynamic and pharmacokinetic changes [50]. Advanced age is
an important independent risk factor for PIM [51]. As physiological functions
decline significantly in older patients, drug efficacy decreases and metabolism
slows, increasing medication risk and PIM occurrence [52]. Special attention
should be paid to medication assessment and intervention in older female cancer
patients.

PIM prevalence was higher in older cancer patients taking $ $5 medications
and with >5 diseases. With aging, the likelihood of multiple diseases increases
significantly, symptoms become more severe, and different medication types are
often needed to control conditions [53], thereby increasing PIM risk. Patients
with multiple diseases require more attention to their health status.
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This study has several limitations: (1) All included studies were cross-sectional
or cohort studies, making sample selection and measurement bias unavoidable;
(2) Assessment tools for PIM in older cancer patients are not standardized, and
differences between tools may affect prevalence accuracy; (3) Included studies
differed in basic characteristics, survey regions, and timing, which may affect
result stability.

In conclusion, PIM prevalence is high in older cancer patients, with variations
across regions and assessment tools. Higher rates were found in females, pa-
tients >70 years, those with >5 diseases, those taking $ $5 medications, lung
cancer patients, and those from hospitals. Future large-sample, high-quality
longitudinal studies are needed to verify these findings.
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