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ABSTRACT

Background: Most patients with cancer have comorbid conditions that
necessitate advanced medical treatment. Polypharmacy (PP) and potentially
inappropriate medicine (PIM) use is common among older adult patients with
cancer. Not much research has been conducted on PP and PIM use
among older adult patients with cancer in Ethiopian oncology centers.
Therefore, this study aimed to evaluate the prevalence and determinants of PP
and PIM use among older adults with cancer in Northwest Ethiopia oncology
centers using the American Geriatrics Society (AGS) 2019 updated Beers criteria.
Methods: This multicenter cross-sectional study was conducted among older
adult patients with cancer from July 15-December 30, 2023 in Northwest
Ethiopian oncology centers. The use of at least one drug included in the 2019
Beers criteria revisions was classified as potentially inappropriate medication
use. To identify the factors influencing PP and PIM use, logistic regression
analysis was performed.

Results: Of the 310 samples aproched, 305(98.4% response rate) participated in
the study. The prevalence of PP and PIM use were 70.2% (95% Cl 64.9-75.1) and
63.0% (95% Cl 57.4-68.8) respectively. Being female AOR:3.6; 95% Cl:1.7-7.8; p=
0. 001, advanced age [(70-74 years) AOR:3.9; 95% Cl:1.2-6.7; p = 0.046 and >75
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years AOR:3.8; 95% Cl:1.7-8.4; p = 0.0028], abnormal body weight (underweight
AOR:5.5; 95% Cl:1.5-9.6; p = 0.019, overweight AOR:5.1; 95% Cl:1.5-7.3; p =0.01
and obese AOR:5.6; 95% Cl:1.5-9.3; p=0.021) and comorbidities AOR:3.5; 95%
Cl:1.7-8.3; p= 0.0032 were statistically significant factors for PP. Advanced age
[(70-74 years) AOR:5.5; 95% Cl:1.4-9.8; p= 0.015 and >75 years AOR:3.3; 95%
Cl:1.5-7.1; p=0.002)] and polypharmacy; AOR:7; 95% Cl:3.4-9.4; p=0.001 were
statistically significant factors for PIM use.

Conclusion: Polypharmacy and potentially inappropriate medicine use were
prevalent among older adult patients with cancer. Ensuring safe medicines
prescription practices for older patients with cancer requires understanding the
issue, stopping unwarranted treatment, and replacing it with less toxic, age-
appropriate medicines.
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Background

The American Geriatrics Society (AGS) provides a list of medicines that are
harmful or inappropriate for older patients (Fick et al., 2019). The 2019 Beers
criteria provide five categories: medicines considered potentially inappropri-
ate, potentially inappropriate in patients with certain diseases or syndromes,
medicines used in caution, potentially inappropriate drug—drug interactions,
and medicines that require dose adjustment based on kidney functions. Poly-
pharmacy, the simultaneous use of several medicines, is prevalent among
older persons with cancer (Sharma et al., 2016). Prescription of inappropriate
medicines is associated with polypharmacy (Maddison et al., 2011; Vyas
et al., 2020). Older patients with cancer frequently experience polypharmacy
(Sharma et al., 2016), which is associated with several unfavourable outcomes.
Due to age-associated multimorbidity (Nightingale et al., 2015), frailty, and
other geriatric syndromes (Maggiore et al, 2010), older adults are more
likely to be prescribed multiple medicines. PP and PIM use are associated
with functional decline (Davies et al., 2020), falls (Dhalwani et al., 2017), hospi-
talisation (Jensen et al,, 2001), and mortality (Davies et al., 2020) in older adults.
PP and PIM use may put older persons with cancer at a heightened risk of
adverse outcomes because they are more likely to experience frailty, disability,
and geriatric syndromes than older patients without cancer (Mohile et al.,
2009). The use of potentially inappropriate medicines affects outcomes, includ-
ing physical function (Mohamed et al., 2021), and reduces tolerance to cancer
therapy (Jergensen & Herrstedt, 2020). The probability of clinically significant
drug-drug interactions (DDIs) and drug-cancer treatment interactions (DCls)
is elevated in cancer patients undergoing therapy because ofPP and PIM use
(Ramsdale et al, 2022). The incidence of polypharmacy among older
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persons can reach up to 37% in outpatient context (Buck et al., 2009; Steinman
et al,, 2006) and up to 92% in hospitalised older patients (Hajjar et al., 2005;
Rothberg et al., 2008). A previous study reported that 11% — 96% of older
patients with cancer had polypharmacy (Sharma et al., 2016).

The American Geriatrics Society (AGS) Beer’s criteria, the Screening Tool of
Older People’s Potentially Inappropriate Prescriptions criteria, and the Screening
Tool to Alert Doctors to Right Treatment criteria (STOPP/START) (Abegaz et al.,
2018; Getachew et al., 2016) are the two widely used tools to assess PIM use in
older adult patients. The AGS Beers criteria are the most frequently used and
validated explicit process measure for PIM use (Fick et al., 2019). Moreover,
the AGS Beers criteria have been the most commonly used tool in geriatric
oncology (Al-Azayzih et al.,, 2024; Bandidwattanawong et al.,, 2023; Buck et al.,
2009; Noronha et al,, 2021; Ramsdale et al., 2022; Reis et al., 2017; Steinman
et al,, 2006). Furthermore, they are suitable for Ethiopian formulary (Food, 2013).

Prior research has examined the degree of PIM use in older patients with
cardiovascular disease using the old version of the Beers criteria and the
START/STOPP criteria (Abegaz et al., 2018; Geresu et al., 2017; Getachew
et al.,, 2016; Mekonnen & Bhagavathula, 2023; Tefera et al., 2020; Teka et al.,
2016). Furthermore, a recent systematic review and meta-analysis in Ethiopia
revealed that 37% of older patients use PIM (Bhagavathula et al., 2022).
However, no prior assessments have been conducted in Ethiopia on the
prevalence and determinants of PP and PIM use in older adult patients
with cancer. This study aimed to assess the prevalence and determinants
of polypharmacy and potentially inappropriate medicine use using the
revised AGS Beers criteria 2019 among older adult patients with cancer
visiting Northwest Ethiopian oncology centers.

Methods
Study design, periods, and setting

Institutional-based cross-sectional research was conducted from July 15,
2023, to December 30, 2023, at the University of Gondar Comprehensive
and Specialized Hospital (UOGCSH), Felegehiwot Comprehensive and
Specialized Hospital (FHCSH), and Tibebe-Ghion Comprehensive and Special-
ized Hospital (TGCSH). The University of Gondar Comprehensive and Special-
ized Hospital is a teaching hospital in Gondar, Northwest Ethiopia. Gondar is
748 km from Addis Ababa, the capital city of Ethiopia. The oncologic centr
was established in January 2015. Felegehiwot Comprehensive and Special-
ized Hospital and Tibebe-Ghion Comprehensive and Specialized Hospital
are located in Bahir Dar city, which is approximately 578 km from Addis
Ababa. The oncology treatment centers for FHCSH and TGCSH were estab-
lished in 2017 and 2021, respectively.
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Study population, inclusion, and exclusion criteria

The study population consisted of all older adult patients who were admitted
to the oncology ward or on follow-up in Northwest Ethiopian
oncology centers during the data collection period, whereas the source
population consisted of all older adult patients (>65) with a histologically
confirmed cancer diagnosis who were on follow-up or admission to the
oncology ward at those centers. The study included patients who provided
informed consent and received at least one medicine. The exclusion criteria
were patients who were incapable of providing informed consent, had
inadequate laboratory values pertinent to judging the presence of PIM use,
incomplete medical records, or were seriously unwell.

Sample size calculation and sampling technique

The sample size (n) was calculated using a single population proportion
formula by considering the 50% prevalence rate(p) of PP and PIM
use among older adult patients with cancer. We also assumed that
5% margin of error(d) for the two-tailed type-l error (Za=1.96); two-sided
(Za/2? x p(1=p)
o2
0.5)/0.05%°=384. We used the correction formula because the research
source population was fewer than 10,000. Thus, the final sample size(nf) =
n/1 + n/N=384/1+ 384/1050 = 282, where N is the source population. The
10% contingency was considered for potential non-response and missing
medical records. Finally, 310 research participants were recruited. The total
number of older patients with cancer in the UOGCSH, FHCSH, and TGCSH
was 400, 350, and 300, respectively, based on the previous 4-month hospital
statistics. The final sample size was proportionally allocated to the hospitals.
Consequently,118, 103, and 89 eligible participants were selected for
UOGCSH, FHCSH, and TGCSH, respectively. A systematic random sampling
technique for every 3 intervals was employed to select participants until
the desired sample size was maintained.

95% confidence interval. Thus, n = . n =1.96%*0.5(1-

Data collection instruments

The content of the structured questionnaire reviewed by senior experts who
have published research on PP and PIM use . The tool was adopted from vali-
dated standard criteria, which were last updated by the 2019 team of experts.
The 2019 updated AGS Beers criteria have been approved for international
use for the assessment of PIM use in all ambulatory, acute, and institutiona-
lised settings of care, except hospice and end-of-life care settings (Fick et al.,
2019). A comprehensive medicines evaluation involved documenting all
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prescribed and over-the-counter medicines and complementary and alterna-
tive medicine (CAM). Each participant’s comorbidity count and the Charleson
comorbidity index were determined using comorbidities from medical
records and self-reported data collected at the time of study entrance. A
quantitative assessment of each patient’'s comorbidity severity was per-
formed using the Charlson Comorbidity Index (CCl) score (Charlson et al.,
1987). Three categories of patients were created: mild, denoted by a CCl
score of 1-2; moderate, denoted by a CCl score of 3-4; and severe,
denoted by a CCl score of > 5 (Bhagavathula et al,, 2021). An electronic
scale was used to measure the body weight (kg), and a stadiometer was
used to measure the standing height. Body body mass index (BMI) was
measured in kilograms per square meter(kg/m?) and participants were
classified into BMI categories underweight (<18.5), normal weight (18.5-
24.9), overweight (25-29.9), and obese (>30) according to the World Health
Organization definition (Organisation, 2010). The Cockroft-Gault equation
was used to estimate the glomerular filtration rate (Cockcroft & Gault, 1976).

Functional health status was assessed using the Katz index of indepen-
dence in Activity of Daily Living (ADL) (Shelkey & Wallace, 2012). This vali-
dated tool has been used to assess the functional health status of
indivisuals, ranking adequacy of performance in six functions (eating, dres-
sing, bathing, transferring, continence and toileting). Each rank is assigned
a score of 0 or 1, and the overall patient ranking is as follows: Katz score of
6 =independent (full function), 3-5= partially dependent (moderate
impairment) and <2 = dependent (sever functional impairment) (Data-
base, 2024; Shelkey & Wallace, 2012). The Geriatric Depression Scale-15
(GDS-15) is validated tool to assess geriatric psychological and emotional
status (Yesavage & Sheikh, 2008). Scores>5 were cut-off points for the
potential existence of depression (Anbesaw & Fekadu, 2022). Using a
numerical scale provided by the patients, the degree of pain was
evaluated. A rating of 1-4 corresponds to mild pain, a rating of 5-6 to
moderate pain, and a rating of 7-10 to severe pain, depending on the
degree of interference with the cancer patient’s function (Serlin et al,
1995). Supportive care medicines are administered before, after, or
during the occurrence of adverse drug reactions due to cancer
chemotherapy. PP was defined as taking five or more medicines at the
same time for at least one day (Organization, 2019), excluding chemother-
apy. PP status was dichotomised as yes or no category. The English version
of the questionnaire is uploaded (Supplemental Material).

Potentially inappropriate assessment of medicines

The 2019 AGS Beers criteria were used to classify PIM use (yes/no) (Fick et al.,
2019). From all eligible patients, data collectors established a list of medicines
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taken by the patients during follow-up and hospital admission. Two data col-
lectors, clinical pharamcist from each hospital, were selected. One clinical
pharmacist reviewed the patient’s medical records, and the other, who had
better experience, cross-verified the data filled by the first data collector.
Finally, all data collected by the data collectors were cross-verified by
authors who are clinical pharmacists and lecturers. Any medicines found to
have moderate to strong recommendations to be avoided in older patients
were considered PIM. The prevalence of PIM use was calculated as the
number of patients who used at least one PIM divided by the total number
of participants.

Study variables

Dependent variables: PIM use and PP were outcome variables that needed
to be examined.

Independent variables: The patients’ sociodemographic, clinical, and medi-
cation-related characteristics were the independent variables of the study.

Data quality assurance

To ensure the data quality, brief training was provided to data collectors regard-
ing the objective of the study, data collection tools, data collection procedure,
and ethical considerations. Before beginning the data gathering process, the
data collection instrument was tested on 15 subjects at UOGCSH to check the
reliability of the checklist for most items. The questionnaire were modified for
Ambharic translation and then back-translated into English to ensure that the
original intent was maintained. The principal investigator reviewed the com-
pleted questionnaire daily to ensure its accuracy.

Data processing and analysis

The completed questionnaire was manually checked for completeness. The
data were coded and entered into Epi Data version 4.6.2 and exported to
STATA version 17 for further analysis. Frequencies and percentages were
used to characterize clinical, medicine-related, and sociodemographic data.
The chi-square test was used to evaluate the statistical significance of
group associations for outcome varaibles.

The model of fitness was checked by Hosmer and Lemeshow good-
ness and a p-value less than 0.05 was considered statistically significant.
Multicollinearity was checked, and the maximum variance inflation factor
was less than 5.Logistic regression model was used to identify the pre-
dictors of PP and PIM use. Variables with a P-value less than 0.25 in
the bivariable regression analysis were included in the multivariable
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regression analysis. In the multivariable logistic regression analysis,
adjusted odds ratio with a 95% confidence interval was computed
along with the corresponding P-value (P<0.05) as the cutoff point for
determining statistical significance.

Results
Sociodemographic characteristics of the participants

A total of 305 older patients with cancer were included in the final analysis,
with a response rate of 98.4% (305/310). Nearly two-thirds of the patients
184 (60.3%) were female. More than half of the patients161(52.8%) were
>75 years old. More than two-thirds of the patients 214 (70.2%) received
insurance payments. Nearly two-thirds of the patients 183(60%) had a
normal body mass index (Table 1).

Clinical characteristics of older patients with cancer

The study included patients with solid and hematologic cancers. The most
common solid cancers were breast cancer 94 (30.8%), colorectal cancer 57
(18.7%), and cervical cancer 44 (14.4%). The most common hematologic
cancers were non-Hodgkin lymphoma18 (5.9%) and Hodgkin lymphoma
10 (3.3%), followed by acute lymphoblastic leukemia 9 (3%). More than
one-third of patients 104 (34.1%) had comorbidities. The most
common comorbidities were psychiatric disorders 54 (17.7%), hyper-
cholesterolemia 34 (11.1%), and osteoporosis 28 (9.2%). More than half
of the patients 157 (51.5%) had a mild CCl. More than one-third
of patients 113 (37%) received palliative treatment. Less than half of
patients 138 (45.3%) had a partially dependent functional health status.
More than half of the patients 179 (58.7%) were hospitalized. More
than two-thirds of patients 214 (70.2%) had polypharmacy. Nearly half
of the patients 149 (48.9%) used over-the-counter (OTC) medicines.
Less than half of the patients 141 (46.2%) got >5 supportive care medi-
cines (Table 2).

Potentially inappropriate use of medicines

The most commonly prescribed PIM in older patients with cancer were antie-
metics 72 (24.1%), nonsteroidal anti-inflammatory drugs (NSAIDs) 53 (17.7%),
proton pump inhibitors (PPIs) 35 (11.7%), benzodiazepines 28 (9.4%), and tri-
cyclic antidepressants (TCAs) 23 (7.7%). Drug—drug interactions were found in
33 (11 %) participants (Table 3).



Table 1. Sociodemographic characteristics of older patients with cancer in Northwest Ethiopian oncologic centers (n = 305).

Variable Category Total (%) PP (n=214) No PP (n=91) P-Value PIM Use (n=192) No PIM use (n=113) P-value

Gender Male 121 (39.7) 59(27.6) 62 (68.1) 0.0001* 51(26.6) 70 (62) 0.0001*
Female 184 (60.3) 155(72.4) 29(31.9) 141(73.4) 43(38)

Age 65-69 120 (39.3) 58 (27.1) 62(68.1) 0.002* 40 (20.8) 80(70.8) 0.011*
70-74 4 (7.9) 20(9.35) 4(4.4) 20(10.4) 4(3.5)
>75 161 (52.8) 136(63.55) 25(27.5) 132(68.8) 29(25.7)

Residence Rural 189(62) 141(65.9) 48 (52.7) 0.031* 141(65.9) 48 (52.8) 0.003*
Urban 116 (38) 73(34.11) 43 (47.3) 73 (34.1) 43(47.2)

Marital status Single 15(4.9) 10 (4.7) 5(5.5) 0.76 8 (4.2) 7(6.2) 0.73
Married 240(78 7) 171(79.9) 69 (75.8) 151(78.6) 89 (78.8)
Divorced 23(7.5) 14(6.5) 9(9.9) 14(7.3) 9(8)
Widowed 7 (8.9) 19(8.9) 8(8.8) 19 (9.9) 8(7)

Educational status Unable to read and write 197(64 6) 150(70.1) 47(51.7) 0.004* 129 (67.2) 68 (60.1) 0.086
Can read and write 61(20) 36(16.8) 25 (27.5) 39 (20.3) 22(19.5)
Primary 4 (11.1) 23 (10.8) 11(12) 20(10.4) 14 (12.4)
Secondary and above 3 (4.3) 5(2.3) 8 (8.8) 4(2.1) 9(8)

Religion Orthodox 236 (77.4) 165 (77.1) 71(78) 0.26 140(72.9) 96(85) 0.46
Muslim 49 (16) 42(19.6) 7(7.7) 36(18.8) 13 (11.5)
Protestant 0 (6.6) 7(3.3) 13(14.3) 16 (8.3) 4 (3.5)

Source of payment Insurance 214 (70.2) 151(70.6) 63(69.2) 0.82 140(72.92) 74 (65.49) 0.17
Self 1(29.8) 63(29.4) 28 (30.8) 52(27.08) 39 (34.51)

BMI(kg/mZ) Underweight 8 (12.5) 34 (15.89) 4(4.4) 0.0021* 26(13.6) 12 (10.6) 0.01*
Normal 183( 0) 106 (49.53) 77(84.6) 98 (51) 85(75.2)
Overweight 45 (14.8) 41 (19.16) 4 (4.4) 39 (20.3) 6(5.3)
Obesity 9(12.8) 33 (15.42) 6(6.6) 29(15.1) 10 (8.9)

CAM use Yes 48 (15.7) 39 (18.2) 9 (9.9) 0.067 36 (18.8) 12 (10.6) 0.06
No 257 (84.3) 175 (81.8) 82(90.1) 156 (81.2) 101(89.4)

Substance use Yes 46 (15.1) 35(16.4) 11(12.1) 0.34 28(14.6) 18 (15.9) 0.75
No 259 (84.9) 179 (83.6) 80 (87.9) 164 (85.4) 95 (84.1)

*Chi square test P-value<0.05
Abbreviations: BMI: Body Mass Index, CAM: Complementary and alternative medicine, PP: polypharmacy, PIM: potentially inappropriate medicine

IV IIWANOM V'S (%) 8



Table 2. Clinical characteristics of older adult patients with cancer in Northwest Ethiopia oncologic centers (n = 305).

Variable Category Total (%) PP No PP P-Value  PIMuse (n=192) NoPIMuse (n=113)  P-value
Solid cancer(n = 259) Breast cancer 94(30.8) 63 (34.81) 31 (39.74) 0.26 62(37.6) 32 (34) 0.56
Cervical cancer 44(14.4) 37(20.44) 7(8.97) 34(20.6) 10(10.6)
ovarian cancer 24(7.9) 15(8.29) 9 (11.54) 14(8.5) 10(10.6)
colorectal cancer 57(18.7) 44 (24.31) 13(16.67) 35(21.2) 22(23.4)
lung cancer 18(5.9) 9(4.97) 9(11.54) 10(6.1) 8(8.6)
GTN 19(6.2) 10 (5.52) 9 (11.54) 7(4.2) 12 (12.8)
Others* 3(1) 3(1.66) 0(0) 3(1.8) 0(0)
Hematologic cancer(n =46)  Acute lymphoblastic leukemia 903) 6(18.18) 3(23.08) 0.86 5(18.52) 4(21) 0.52
Non-Hodgkin’s lymphoma 18(5.9) 14 (42.42) 4 (30.77) 12(44.44) 6(31.6)
Acute myelogenous leukemia 4(1.3) 2 (6.06) 2 (15.38) 1 (3.70) 3(15.8)
Chronic lymphocytic leukemia 3(1) 1(6.06) 2 (7.69) 2(7.41) 1(5.3)
Hodgkin lymphoma 10(3.3) 7(21.21) 3(23.08) 5(18.52) 5(26.3)
Chronic myelogenous leukemia 2(0.6) 2(6.06) 0(0) 2 (7.47) 0(0)
Cancer stage | 46 (15.1) 27 (12.6) 19(20.9) 0.001* 20(10.4) 26(23) 0.01*
Il 147 (48.2) 92(43) 55(60.4) 82(42.7) 65(57.5)
1] 46(15.1) 38(17.8) 8(8.8) 37(19.3) 9(8)
[\ 23 (7.5) 18(8.4) 5(5.5) 16(8.3) 7(6.2)
Other stage 43 (14.1) 39 (18.2) 4(4.4) 37(19.3) 6(5.3)
ECOGPS 0 87 (28.5) 51(23.8) 36(39.5) 0.024* 49(25.5) 38(33.6) 0.012*
| 66 (21.6) 48(22.5) 18(19.8) 42(21.9) 24(21.2)
Il 63 (20.7) 45(21) 18 (19.8) 37(19.3) 26(23)
1} 72 (23.6) 54(25.2) 18 (19.8) 49(25.5) 23 (20.4)
\% 17 (5.6) 16 (7.5) 1(1.1) 15(7.8) 2(1.8)
Comorbidity Yes 104(34.1) 87(40.7) 17(18.7) 0.0001* 70(36.5) 34(30.1) 0.26
No 201(65.9) 127(59.3) 74(81.3) 122(63.5) 79 (69.9)
Types of comorbidities Psychiatric disorder 54(17.7) 33(25) 21(30.4) 0.92 31(24.8) 23(30.26) 0.92
Hypercholesterolemia 34(11.1) 24(18.2) 10(14.5) 23(18.4) 11(14.47)
Osteoporosis 28(9.2) 21(15.9) 7(10.1) 19(15.2) 9(11.84)
Anemia 23(7.5) 15(11.4) 8(11.6) 14(11.2) 9(11.84)
Arthritis 18(5.9) 11(8.3) 7(10.1) 13(10.4) 5(6.58)

(Continued)
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Table 2. Continued.

Variable Category Total (%) PP No PP P-Value  PIMuse (n=192) NoPIMuse (n=113)  P-value
Hypertension 15(4.9) 11(8.3) 4(5.8) 9(7.2) 6(7.89)
DM 12(3.9) 6(4.6) 6(8.7) 7 (5.6) 5(6.58)
Airway disease 8(2.6) 5(3.8) 4(4.4) 4 (3.2) 4(5.26)
Acute infection 6(2) 4 (3) 2(2.9) 4 (3.2) 2(2.63)
Others? 3(1.3) 2(1.5) 1(1.5) 1(0.8) 2(2.63)

Distress score <5 182 (60) 123(57.5) 59(64.8) 0.23 107(55.7) 75(66.4) 0.067
>5 123(40) 91(42.5) 32(35.2) 85(44.3) 38(33.6)

History of falls 0 249(81.6) 176 (82.2) 73(80.2) 0.67 158(82.3) 91(80.5) 0.7
>1 56 (18.4) 38(17.8) 18 (19.8) 34(17.7) 22(19.5)

Pain score Mild 141(46.2) 89 (41.6) 52(57.1) 0.26 79(41.1) 62(54.9) 0.002*
Moderate 128 (42) 95 (44.4) 33(36.3) 95(49.5) 33(29.2)
Severe 36 (11.8) 30(14) 6(6.6) 18(9.4) 18(15.9)

Family history of cancer Yes 44 (14.4) 29(13.5) 15(16.5) 0.5 26 (13.5) 18(15.9) 0.57
No 261(85.6) 185(86.5) 76(83.5) 166(86.5 95(84.1)

ca Mild 157(51.5) 103(48.1) 54 (59.3) 0.018* 90(46.9) 67(59.3) 0.1
Moderate 123(40.3) 93 (43.5) 30(33) 84(43.7) 39(34.5)
Severe 25(8.2) 18 (8.4) 7(7.7) 18(9.4) 7(6.2)

Treatment goals for cancer Palliative 113 (37) 80(37.4) 33(36.2) 0.98 79(41.2) 39(30.1) 0.27
Curative 82 (26.9) 57(26.6) 25(27.5) 47(24.5) 35(31)
Adjuvant 63 (20.7) 45 (21) 18 (19.8) 37(19.3) 26(23)
Neoadjuvant 47 (15.4) 32 (15) 15(16.5) 29(15) 18 (15.9)

Functional health status Dependent 137(44.9) 87(40.7) 50 (55) 0.009* 84(43.8) 53(46.9) 0.033*
Partially dependent 138(45.3) 138(50.9) 29(31.8) 92(47.9) 46(40.7)
Independent 30 (9.8) 18(8.4) 12(13.2) 30(8.3) 14(12.4)

Hospitalisation status Ambulatory 126(41.3) 77(36) 49(53.9) 0.04* 75(39.1) 51(45.1) 0.29
Hospitalized 179(58.7) 137(64) 42(46.1) 117(60.9) 62(54.9)

Supportive care medicines 1-4 164 (53.8) 113(52.8) 51(56) 0.6 105(54.7) 59 (52.2) 0.68
>5 141 (46.2) 101(47.2) 40 (44) 87(45.3) 54(47.8)

OTC medicines Yes 149(48.9) 105(49.1) 44 (48.4) 0.91 99(51.6) 50(44.2) 0.21
No 156 (51.1) 109(50.9) 47(51.6) 93(48.4) 63(55.8)

Patient-level polypharamcy  Yes 214 (70.2) 214(100) 0(0) 0.0001* 171(89.1) 43(38) 0.0001*
No 91(29.8) 0(0) 91(100) 21(10.9) 70(62)

2thyroid disorder, renal disorder ¥ is pancreatic cancer, soft tissue sarcoma, and esophageal carcinoma, *Chi-square test P-value<0.05
Abbreviations: CAM, complementary alternative medicine: Charlson Comorbidity Index, DM: diabetes mellitus, ECOGPS: Eastern Cooperative Oncology Group Performance Status,
OTC: Over-the-Counter, PP: Polypharmacy, PIM: potentially inappropriate medicine
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Table 3. PIM use among older adult cancer patients who recieved scheduled treatment according to the 2019 AGS Beers criteria (tolal number of PIM

use = 299).
Category n (%) Medicines n (%) Recommendation QOE SOR
TCAs 23(7.7) Amitriptyline 13(4.4) Avoid High Strong
Clomipramine 10(3.3) Avoid High Strong
PPIs 35(11.7) Omeprazole 23(7.7) avoid scheduled use for >8 weeks High strong
Pantoprazolet 12(4) Avoid if CrCl less than 15 mL/min High Strong
NSAIDs 53(17.7) Indomethacin 14(4.7) Avoid Moderate Strong
Ibuprofen 21(7) Avoid Moderate Strong
Diclofenac 12(4) Avoid Moderate Strong
Meloxicam 6(2) Avoid Moderate Strong
First-generation antihistamines 12(4) Diphenhydramine 8(2.7) Avoid Moderate Strong
Promethazine 4(1.3) Avoid Moderate Strong
Sulfonyl urea 8(2.7) Glibenclamide 8(2.7) Avoid High strong
Anti-infective drugs 18(6 ) Cotrimoxazole 18(6) Reduce dose if CrCl is less than 15-29 mL/min Moderate Strong
Benzodiazepine 28(9.4) Diazepam 28(9.4) Avoid Moderate Strong
Drug-drug interactions 33(11) Diazepam + Morphine 14(4.7) Avoid Moderate Strong
Warfarin + Cotrimoxazole 4(1.3) Avoid Moderate Strong
Hydrocortisone + Diclofenac 15(5) Avoid Moderate Strong
Antiemetics 72(24.1) Metoclopramide 72(24.1) Avoid Moderate Strong
H2 receptor antagonist 17(5.7) Cimetidine 17(5.7) Avoid Low Strong

Abbreviations: NSAIDS: Non-Steroidal Anti-Inflammatory Drugs, PPls, Proton pump inhibitors, QOE: quality of evidence, TCAs: tricyclic antidepressants, SOR: strength of

recommendation
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Prevalence of PIM use and polypharmacy

The overall prevalence of polypharmacy was 70.2% (95% Cl 64.9-75.1). The
overall prevalence of potentially inappropriate medicine use was 63.0%
(95% Cl 57.4-68.8). The prevalence of polypharmacy (44.6%) and PIM use
(43.3%) was highest among patients with age >75 years (Figure 1).

Distribution of PIM use

In total, 299 PIM use were identified among 192 older patients with cancer
according to the AGS Beers criteria of 2019. Among the identified PIM use
55.8%, 36.4%, 5.2% and 2.6% of patients were exposed to one, two, three,
and four PIM use, respectively (Figure 2).

Predictors of the use of polypharmacy and PIM

Bivariable and multivariable logistic regression analysis were employed to
explore the determinants of polypharmacy and PIM use. Being female
AOR:3.6; 95% (Cl:1.7-7.8); p= 0.001, advanced age [(70-74 years) AOR:3.9;
95%(Cl:1.2-6.7); p= 0.046 and >75years AOR:3.8; 95% (Cl:1.7-84); p=
0.0028], abnormal body weight (underweight AOR:5.5; 95% (Cl:1.5-9.6); p =
0.019, overweight AOR:5.1; 95% (Cl:1.5-7.3); p=0.01 and obese AOR:5.6;
95% (Cl:1.5-9.3); p=0.021), and comorbidities AOR:3.5; 95% (Cl:1.7-8.3); p
= 0.0032 were determinants of polypharmacy (Table 4). Advanced age
[(70-74 years) AOR:5.5; 95% (Cl:1.4-9.8); p=0.015 and >75 years AOR:3.3;
95% (Cl:1.5-7.1); p=0.002] and polypharmacy AOR:7; 95% (Cl:3.4-9.4); p=
0.001 were determinants of PIM use (Table 5).

Discussion

To the best of our knowledge, this is the first study to employ the revised
2019 AGS Beers criteria as a screening approach to assess the prevalence
of PIM use among older adult patients with cancer in Northwest Ethiopian
oncology Centers. The prevalence of PP and PIM use were 63.0% (95% Cl
57.4-68.8) and 70.2% (95% Cl 64.9-75.1), respectively.

The prevalence of polypharmacy was 70.2%, which was comparable to
previous research among older patients with cancer in France (75.4%)
(Leger et al.,, 2018), India (68%) (Noronha et al., 2021), the USA (75.8%) (Rams-
dale et al., 2022), Thailand (67.8%) (Bandidwattanawong et al., 2023), and the
Netherlands (65%) (Hamaker et al., 2014). However, the polypharmacy preva-
lence was higher than that of studies conducted on older patients with
cancer in the USA (38%) (Elliot et al., 2014), Norway (7.03%) (Nieder et al.,
2017), Italy (36%) (lurlo et al., 2016), and Canada (47%) (Caparrotti et al,,
2017). The increased prevalence of PP observed in our study might be the
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Figure 1. Distribution of PIM use and polypharmacy among older cancer patients (n = 305).
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Figure 2. Number of potentially inappropriate medicines by age category (n =192).

result of earlier studies that used outdated screening methods and/or criteria
to define PP in older adults. The higher prevalence of PP in our study com-
pared with previous publications may be also explained by the fact that
the majority of these investigations evaluated medicines use based on
usual care standards, which were defined by physician- or prescriber-directed
medication assessments recorded in medical records and/or medicines data-
bases, whereas our study was conducted by pharmacist-directed comprehen-
sive medicines assessment. Our results showed a lower rate of polypharmacy
than research conducted on older patients with cancer in Turkey (94.7%)
(Paksoy et al, 2019), Jordan (83%) (Al-Azayzih et al, 2024), and Saudi
Arabia (79%) (Alwhaibi et al., 2020). The variation in the prevalence of



Table 4. Bivariable and multivariable logistic regression analysis of determinants for polypharmacy among older patients with cancer in Northwest
Ethiopia oncologic centers (n =305).

Polypharmacy

Variables Category Yes(n =214) No(n=91) COR (95% Cl) P-value AOR (95% Cl) P-value
Gender Female 155 29 5.6(3.3-9.6) 0.0001 3.6(1.7-7.8) 0.001*

Male 59 62 1 Ref 1 Ref
Age >75 136 25 5.8(3.3-10.1) 0.004 3.8(1.7-8.4) 0.0028*

70-74 20 4 5.3(1.7-16.6) 0.0001 3.9(1.2-6.7) 0.046*

65-69 58 62 1 Ref 1 Ref
Residence Rural 141 48 1.73(1.1-2.9) 0.031 1.1(0.6-2.2) 0.754

Urban 73 43 1 Ref 1 Ref
Education llliterate 150 47 5.1(1.6-16.3) 0.006 3.4(0.7-16.2) 0.12

Literate with no formal education 36 25 2.3(0.7-7.8) 0.18 1.4(0.3-6.9) 0.7

Primary 23 1 3.3(0.9-12.6) 0.075 2.3(0.4-13.3) 0.36

Secondary and above 5 8 1 Ref 1 Ref
ECOGPS v 16 1 11.3(1.5-16.9) 0.021 3.6(0.3-10.6) 0.28

1] 54 18 2.1(1.1-4.2) 0.031 1.4(0.5-3.7) 0.48

Il 45 18 1.8(0.9-4) 0.11 0.9(0.33-2.4) 0.82

| 48 18 1.9(0.9-3.8) 0.072 1.7(0.6-4.4) 0.28

0 51 36 1 Ref 1 Ref
BMI(kg/mZ) Underweight 34 4 6.2(2.1-18.1) 0.001 5.5(1.5-9.6) 0.019*

Overweight 41 4 7.4(2.6-21.7) 0.0001 5.1(1.5-7.3) 0.01*

Obese 33 6 4(1.6-10) 0.003 5.6(1.5-9.3) 0.021*

Normal 106 77 1 Ref 1 Ref
cal Severe 18 7 1.34(0.53-3.4) 0.53 0.84(0.22-3.14) 0.8

Moderate 93 30 1.6(0.9-2.8) 0.071 0.97(0.44-2.1) 0.9

Mild 103 54 1 Ref 1 Ref
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Comorbidities Yes 87 17 3(1.6-5.4) 0.0001 3.5(1.7-8.3) 0.0032*
No 127 74 1 Ref 1 Ref
Cancer stage \% 18 55 2.5(0.8-8) 0.11 0.99(0.22-4.5) 0.074
n 38 8 3.3(1.3-8.7) 0.014 1.4 (0.4-4.8) 0.6
Il 92 55 1.2(0.6-2.3) 0.64 0.6(0.23-1.5) 0.26
Other stage 39 4 6.9(2.1-22.4) 0.001 1.6(0.3-7.5) 0.54
| 27 19 1 Ref 1 Ref
Functional Health status Dependent 87 50 1.2(—0.5-2.6) 0.72 1.5(0.43-5.2) 0.53
Partially dependent 109 29 2.5(1.1-5.8) 0.032 3.7(0.95-11.4) 0.058
Independent 18 12 1 Ref 1 Ref
CAM use Yes 39 9 2(0.94-4.4) 0.072 0.87(0.31-2.4) 0.81
No 175 82 1 Ref 1 Ref
Hospitalisation status Hospitalized 137 42 2.1(1.3-3.4) 0.004 1.3(0.64-2.63) 0.47
Ambulatory 77 49 1 Ref 1 Ref

1 = Reference group, Ref: reference *Significance P value <0.05
Abbreviations: AOR: adjusted odds ratio, BMI: body mass index, CAM: complementary and alternative medicine, CCI: Charlson comorbidity index, Cl: Confidence Interval, COR:
crude odds ratio, ECOGPS, eastern cooperative oncology group performance status
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Table 5. Bivariable and multivariable logistic regression analysis of determinants for PIM use among older cancer patients in Northwest Ethiopia
oncologic centers.

"IV 13 WANOM 'V °S G 9l

PIM use

Variables Category Yes(n=192) No(n=113) COR (95% Cl) P-value AOR (95% Cl) P-value
Gender Female 141 43 4.5(2.7-7.4) 0.002 1.6(0.8-3.1) 0.11

Male 51 70 1 Ref 1 Ref
Age >75 132 29 9.1(5.2-15.8) 0.004 3.3(1.5-7.1) 0.002*

70-74 20 4 10(3.2-31.2) 0.006 5.5(1.4-9.8) 0.015*

65-69 40 80 1 Ref 1 Ref
Polypharmacy Yes 171 43 13.2(7-16.9) 0.0001 7(3.4-9.4) 0.001*

No 21 70 1 Ref 1 Ref
Residence Rural 131 58 2(1.3-3.3) 0.004 1.4(0.75-2.7) 0.27

Urban 61 55 1 Ref 1 Ref
ECOGPS v 15 2 5.8(1.3-27) 0.025 5.7(0.9-6.3) 0.067

1] 49 23 1.7(0.9-3.2) 0.13 1.2(0.5-2.9) 0.76

Il 37 26 1.1(0.6-2.1) 0.77 1.1(0.5-2.8) 0.82

| 42 24 1.4(0.7-2.6) 0.36 0.98(0.4-2.4) 0.97

0 49 38 1 Ref 1 Ref
BMI(kg/mz) Underweight 261 2 1.9(0.9-3.9) 0.096 1.1(0.4-2.7) 0.84

overweight 39 6 5.6(2.3-14) 0.001 4.3(0.92-13.3) 0.072

Obese 29 10 2.5(1.2-5.5) 0.02 3.1(0.72-9.4) 0.063

Normal 98 85 1 Ref 1 Ref
cal Severe 18 2 1.9(0.76-4.8) 0.17 1.3(0.3-4.8) 0.72

Moderate 84 39 1.6(0.98-2.6) 0.061 1.2(0.6-2.5) 0.61

Mild 90 67 1 Ref 1 Ref
Stage of cancer [\ 16 7 2.97(1.1-8.6) 0.045 2.4(0.7-8.9) 0.19

1] 37 9 5.3(2.1-13.6) 0.0001 4.2(0.96-14.4) 0.2

Il 82 65 1.6(0.84-3.2) 0.15 1.1(0.5-2.7) 0.77

| 20 26 1 Ref 1 Ref



Other stage 37 6

Pain score Severe 18 18
Moderate 95 33
Mild 79 62
CAM use Yes 36 12
No 156 101
Functional Health status Dependent 84 53
Partially dependent 92 46
independent 16 14

8.1(2.8-22.7)
0.78(0.4-1.6)
2.26(1.3-3.8)
1
1.94(0.96-3.9)
1

1.4(0.6-3.1)
1.75(0.8-3.9)
1

0.0009
0.52
0.002
Ref
0.063
Ref
0.42
0.17
Ref

2.5(0.7-9.3)
0.5(0.2-1.5)
0.8(0.4-1.2)
1

1.4(0.6-3.7)
1
1.7(0.55-5.6)
1.8(0.6-5.8)
1

0.16
0.23
0.069
Ref
0.46
Ref
0.34
0.28
Ref

Ref: Reference, *Significance p value <0.05

Abbreviations: AOR: adjusted odds ratio, CAM: complementary and alternative medicine, CCl: charlson comorbidity index, Cl: Confidence Interval, COR: crude odds ratio, ECOGPS:

eastern cooperative oncology group Performance status, PIM: potentially inappropriate medicine
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polypharmacy among different studies on older patients with cancer may be
due to variations in the study design, study populations, age groups, study
settings, and definition of polypharmacy.

The prevalence of PIM use in our study was comparable to earlier studies
among older patients with cancer in Taiwan (62.5%) (Lai et al., 2009) and
the USA (67.1%) (Ramsdale et al., 2022). However, compared with other
studies on older patients with cancer in Jordan (71.6%) (Al-Azayzih et al,,
2024), the Netherlands (78%) (van Loveren et al, 2021) and Thailand
(69.4%) (Bandidwattanawong et al., 2023), the prevalence of PIM use was
lower in our study. This may be due to variations in patient illness features,
physician prescription practices, geographic location, and hospital medi-
cation lists.

Compared with other studies among older cancer patients in France
(34.4%) (Leger et al., 2018), in the USA (51%) (Nightingale et al., 2015), and
in Australia (26.5%) (Saarelainen et al., 2014), the prevalence of PIM use in
our research was greater. Prescribers must remember that many drugs are
situation-specific and not always appropriate for a patients (Steinman et al,,
2015). Prescribers need to know the medicines included in the updated
AGS 2019 Beers criteria to prevent PIM use (Fick et al., 2019). Moreover, the
use of various drugs, which has increased in geriatric oncology in recent
years, can be attributed to the increase in PIM use among geriatric patients
(Noronha et al., 2021; Prithviraj et al., 2012; Sharma et al., 2016). In our analy-
sis, non-prescription medicines accounted for nearly half of the medicines.
Most previous research only included prescription medications, which is
possible explanation for the underestimation of PIM use in comparison
with our study.

The prevalence of PIM use in our study was higher than earlier Ethiopian
studies which have been conducted among older adult patients without
cancer (28.6%-47.2%) (Bhagavathula et al., 2021; Getachew et al., 2016;
Teka et al., 2016). The reason for the high prevalence of PIM use in our
study might be that older patients with cancer are often in extremely
poor physical and mental health, and they have a strong inclination to
take medicines, including analgesics, sedative-hypnotics, and antitumour
agents. Another reason might be that PIM use is strongly associated with
unfavourable outcomes in older patients with cancer, and poor clinical out-
comes in such patients will intensify the incidence of PIM use (Mohamed
et al., 2020).

Our results showed that scheduled use of metoclopramide was the most
frequently administered PIM at a rate of 24.1%. One possible reason for
this finding is that our participants were receiving cancer chemotherapy,
and metoclopramide was commonly prescribed to prevent chemotherapy-
induced nausea and vomiting. This finding was in line with the findings
of a Jordanian retrospective cross-sectional study, which revealed that
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metoclopramide was the most common PIM (Al-Azayzih et al., 2024). In an
Indian study, metoclopramide ranked first among PIM with an exceptionally
high incidence of prevalence of 54.3% (Jhaveri et al., 2014). Because it may
cause extrapyramidal adverse events, metoclopramide is associated with
poor health. Furthermore, chronic tardive dyskinesia is a negative side
effect of long-term metoclopramide therapy (Marengoni et al., 2011).

NSAIDs were the second most frequently used PIM in this study, with a
prevalence rate of 17.7%. When treating moderate-to-severe cancer pain
(Mercadante, 2001) arising from surgery, tumour infiltration, metastasis, or
chemotherapy-related neuropathy (Looi & Audisio, 2007), NSAIDs can be
administered alone or in conjunction with opioids. At diagnosis, >50% of
patients with cancer experience moderate to severe pain (Looi & Audisio,
2007). Due to the widespread use of NSAIDs, side effects, such as increased
risks of stroke, cardiovascular death, gastrointestinal bleeding, and peptic
ulcer disease, must be addressed. These effects are particularly severe in
high-risk groups, such as patients > 75 years who are on oral or parenteral
corticosteroids, anticoagulants, or antiplatelet agents (Pastor Cano et al.,
2020). Guidelines from National Comprehensive Cancer Network and AGS
recommend the use of the World Health Organization sequential three -
step analgesic ladder from non-opioids to weak opioids to strong opioids
(Organization, 1996). In addition, psychological support has been demon-
strated to modify the subjective perception of pain experiences in older
adults (Hachem et al., 2019).

PPIs were the third most implicated PIM in our study with a prevalence rate
of 11.7%. PPls were the most popular medicine class on the PIM list, with a
prevalence rate of 33%, according to prospective research conducted in
India (Noronha et al.,, 2021). PPIs were the most common pharmacological
class among PIM, with a prevalence rate of 33.3%, according to a cross-sec-
tional study conducted in Brazil (Reis et al., 2017). In older adults, proton
pump inhibitors increase the risk of bone loss, fracture, and Clostridium
difficile infection (Fick et al., 2019). Although extended therapy for gastroeso-
phageal reflux illnesses is successful, the long-term use of prophylactic
proton pump inhibitors may increase the risk of infections, fractures, osteo-
porosis, hypokalemia, and hypomagnesemia in patients with cancer (Abra-
mowitz et al., 2016). Omeprazole use is associated with hypomagnesemia,
bone fractures, and inadequate calcium, iron, and vitamin B12 absorption
in studies conducted in Japan (Abramowitz et al., 2016). As a safe substitute
for PPIs, histamine-2 receptor antagonists are not recommended for use in
patients with delirium according to the Beers criteria because of the risk of
worsening their illnesses (Fick et al., 2019).

The fourth most frequently prescribed PIM identified in this study
was benzodiazepine (diazepam) (9.4%). This agreed with prior Brazilian
research that found benzodiazepines to be among the PIM with a 10.5%
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prevalence rate (Reis et al.,, 2017). International recommendations for anxiety
and sleeplessness therapy include the use of benzodiazepines; however, the
treatment course should be brief and do not exceed 3 months. A case—control
study showing a high risk of Alzheimer's disease among chronic benzo-
diazepine users (Vaillant-Roussel et al., 2014) highlighted the significant
public health concerns associated with the high prevalence and chronic
use of benzodiazepines by older adults and the rising incidence of dementia
in developing countries. Benzodiazepines increase the risk of fractures, delir-
ium, and cognitive impairment, according to the AGS 2019 Beers criteria.
Long-acting drugs are metabolised at a slower rate in older individuals and
increase the risk of adverse effects (Marengoni et al., 2011). People who
experience anxiety may benefit from buspirone as an alternative (Fick et al.,
2019). Nonpharmacological treatments for insomnia include behavioural
therapy combined with good sleep hygiene (Hanlon et al., 2015).

The fifth most frequently prescribed PIM in this study were TCAs (7.7%)
including amitriptyline (4.4%) and clomipramine (3.3%). Treatment for neuro-
pathic pain, nocturnal sedation, and decreased urination frequency are just a
few of the many off-label applications of TCAs. Sometimes, especially when
nonsteroidal anti-inflammatory drugs or opioids do not have the desired
effect, tricyclic antidepressants are used for cancer pain (Verdu et al., 2008).
Anti-convulsant such as pregabalin and gabapentin have better safety
profiles than TCA when used as adjuvant treatment for persistent neuro-
pathic pain in older adults (Hachem et al., 2019).

In the multivariable logistic regression analysis, the prevalence of poly-
pharmacy increased by more than three-fold in female patients. This
finding is consistent with other studies showing that women are highly sus-
ceptible to polypharmacy (Assari & Bazargan, 2019; Johnell et al., 2009). Com-
pared with men, women report more chronic illnesses (Regitz-Zagrosek,
2012). Women are also more likely to seek medical assistance for their
disease (Redondo-Sendino et al, 2006). Women generally have higher
symptom awareness (Vlahiotis et al., 2010) and better doctor-patient com-
munication (Braybrook et al., 2011).

Advanced age increases the likelihood of polypharmacy by nearly four-fold
among older adults with cancer. A nationwide study in Italy found that PP
increased with age (Onder et al., 2016). This is because older patients are
more likely to have chronic illnesses that require several prescription thera-
pies. These disorders can result in ADEs, poor treatment adherence, and
food-drug interactions, among other medicines - related issues (Viktil et al.,
2007). Furthermore, elderly patients frequently see several doctors to
address complex medical conditions, which increases the possibility of
writing several prescriptions for medicines (Gibson et al., 2005). This implies
that patients at an advanced age should be closely monitored to prevent
polypharmacy, which possibly prevents PIM.
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Abnormal body mass index namely underweight, overweight, and obese,
increase the likelihood of polypharmacy by more than fivefold among older
adult patients with cancer. Research conducted among older patients with
cancer in the United States revealed that overweight was a statistically sig-
nificant predictor of polypharmacy (Assari et al, 2019). The association
between polypharmacy and abnormal BMI might be due to undernutrition
and overnutrition. Patients with higher BMI have poorer outcomes from
cancer treatment than those with normal body weight. Higher BMI affects
both the efficacy and toxicity of systemic cancer therapy including che-
motherapy (Petrelli et al., 2021). In addition, overweight and obesity are
associated with increased cancer mortality (Petrelli et al., 2021; Spei et al.,
2019). Patients with higher BMI are at increased risk of reduced physical
activity. Physical inactivity is associated with mortality in patients with
cancer (Spei et al,, 2019). Therefore, physical activity should be the major
target of obesity prevention and treatment, particularly for patients with
cancer. In addition, physiological and drug-induced factors are associated
with undernutrition, which is correlated with polypharmacy in older
cancer patients (Kose et al., 2021). Malnutrition may affect pharmacokinetics
and pharmacodynamics, potentiate adverse effects of chemotherapy, and
induce or worsen side effects (Kose et al., 2021). Therefore, it is necessary
to simultaneously evaluate the development of malnutrition during cancer
chemotherapy. Multidisciplinary teams should put forth an effort to recog-
nise and mitigate the potential impact of patients’ nutritional status on
polypharmacy.

Comorbidities increase the likelihood of polypharmacy by more than
three-fold among older adults with cancer. This result was consistent with
that of previous studies, which found a substantial correlation between poly-
pharmacy and several number of comorbidities (Morio et al., 2019; Nightin-
gale et al, 2015; Prithviraj et al, 2012). Patients with geriatric oncology
experience significant challenges related to comorbidities, impairments,
and diseases. Patients also have a higher likelihood of using several drugs
and experiencing the adverse effects of medicines (Korc-Grodzicki et al.,
2014). Therefore, physicians and other healthcare professionals should pay
close attention when prescribing medicines to older patients with cancer
and comorbidities.

Advanced age increases the likelihood of PIM by three- to five-fold among
older adults with cancer. This finding agrees with prior Chinese retrospective
research (Tao et al., 2021), which focused on patients without cancer. One
plausible explanation for this finding might be that as an individual's age
and iliness management progresses, the incidence of comorbidities increases,
requiring intense and concurrent medicines use. According to a Spanish
study, the use of PIM increased by 14% or 15% for every extra prescription
medication (Hudhra et al., 2016).
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Polypharmacy increases the likelihood of PIM by seven-fold among older
adults with cancer. Our results agreed with those of other studies
among older patients with cancer (Nightingale et al, 2015; Prithviraj et al,
2012). Depending on the population analyzed and the definition of polyphar-
macy, another study on older patients with cancer reported that the prevalence
of polypharmacy ranged from 2%-80% (Karuturi et al,, 2018). This is expected as
patients with cancer are administered several medicines in addition to che-
motherapy, such as analgesics, antiemetics, and vitamins. Our findings are con-
sistent with those of other studies showing a strong association between
polypharmacy and PIM (Mohamed et al., 2021; Prithviraj et al., 2012; Tao et al,
2021). This implies close monitoring of patients with cancer who are receiving
polypharmacy to prevent PIM.

Deprescribing has been successful in reducing PIM use and polypharmacy
among elderly individuals (Ammerman et al, 2019; Hansen et al.,, 2018).
Therefore, systematic approaches that reduce improper prescription of
unnecessary medicines should be used to limit polypharmacy. Encouraging
physicians to weigh the risks and benefits when recommending
medicines to older patients, particularly those with polypharmacy, is
crucial. To reduce the use of PIM, patient-centered educational programmes
for the older adult patients with cancer that focus on medicines use should be
established, as well as joint prescriber-pharmacist assessments of medi-
cations. It has been reported that clinical pharmacists assist in the care of
older adults with cancer undergoing PIM treatment and that this is crucial
for conducting a thorough assessment of pharmacotherapy (Nightingale
et al,, 2015). The aspects of prescription and over-the-counter medicines, ger-
iatric and oncologic pharmacotherapy, and medicine assessments should
consider aging-related pharmacokinetic and pharmacodynamic changes.
This approach is critical for assessing the care of older cancer patients,
improving the efficacy and safety of pharmacotherapy, and lessening the
negative effects of PIM on a patient’s functioning, autonomy, and quality
of life.

Strengths and limitations of this study

It is important to consider the following limitations when interpreting the
findings of our study. Our study did not assess the use of PIM from the
perspective of the prescriber. Older individuals may not remember all
their prescriptions; thus, recall bias may occur. We were unable to pin-
point the exact causal relationship between the predictor variables and
PIM use and PP. Therefore, further longitudinal studies are required.
Despite these limitations, this is the first study to evaluate the prevalence
of PIM and PP in older adults diagnosed with cancer. In addition, this is
the first multicenter cross-sectional study to evaluate the association
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between PP and PIM use in Northwest Ethiopia oncology centers among
older adults with cancer.

Conclusions

Polypharmacy and PIM use are prevalent among older patients with cancer.
Female gender, advanced age, abnormal body mass index, and comorbidities
were statistically significant determinants of polypharmacy. Polypharmacy
and advanced age were significant determinants of PIM use. Ensuring safe
medicine prescription practices for older patients with cancer requires under-
standing the issue, stopping unwarranted treatment, replacing it with a less
toxic drug, and administering age-appropriate medicines. Pharmaceutical
care that prevents PIM use and PP is crucial for reducing associated
burdens. Further research into possible causes and the creation of action
plans can enhance healthcare practitioners’ compliance with the AGS Beers
criteria.

Abbreviations

ADEs: adverse drug events, AGS: American Geriatric Society, AOR: adjusted odds ratio,
BMI: body mass index, BSA: body surface area, CCl: charlson comorbidity index, Cl: confi-
dence interval, COR: crude odds ratio, DCls:drug-cancer treatment interactions, DDlIs:
drug-drug interactions, DM: diabetes mellitus, ECOGPS: eastern cooperative oncology
group performance status, FHCSH: Felegehiwot Comprehensive and Specialized Hospi-
tal, NSAIDs: nonsteroidal anti-inflammatory drugs, PP: polypharmacy, PIM: potentially
inappropriate medicine, OTC: over-the-counter, PPIs: proton pump inhibitors, QOE:
quality of evidence, SOR: strength of recommendation, TCAs: tricyclic antidepressants,
TGCSH: Tibebe-Ghion Comprehensive and Specialized Hospital, UoGCSH: University of
Gondar Comprehensive and Specialized Hospital.

Acknowledgments

The authors would like to express their gratitude to the study participants and data
collectors as well as Bahir Dar University for providing ethical approval to conduct
this study.

Author contributions

S.A.W., F.B.T. responsible for writing an original draft, validation, supervision,
resources, project administration, methodology, investigation, formal analysis, visu-
alisation, software, data curation, and conceptualisation. T.A.M., S.B.D. responsible
for writing an original draft, visualisation, supervision, software, resources, method-
ology, investigation, formal analysis, data curation, and conceptualisation. F.N.D,
T.K.Z., R.B.A. responsible for writing an original draft, validation, software,
project administration, investigation, and formal analysis. E.AM. responsible for
writing an original draft, software, project administration, investigation, funding



24 S. A, WONDM ET AL.

acquisition, and data curation. All authors have read and approved the final
version of the manuscript.

Consent to publish the study

All authors provided informed consent for publication.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Ethics approval and consent to participate

Ethical approval was obtained from the Institutional Review Board of Bahir Dar Univer-
sity (Ref No: 796/2023). Written informed consent was obtained from the participants
after explaining the study objective. The confidentiality of patients maintained by
omitting patient identifiers and code numbers. All rules and regulations were followed
according to the Helsinki Declaration.

Data availability

The datasets used and/or analyzed during the current study are available from the cor-
responding author upon reasonable request.

ORCID

Samuel Agegnew Wondm (= http://orcid.org/0000-0002-0723-6804
Tilaye Arega Moges (© http://orcid.org/0000-0001-6813-8792

Tirsit Ketsela Zeleke (2 http://orcid.org/0000-0003-3528-0703

Rahel Belete Abebe () http://orcid.org/0000-0002-2560-2951

Fasil Bayafers Tamene (12 http://orcid.org/0009-0005-3026-6584
Samuel Berihun Dagnew = http://orcid.org/0000-0002-8938-4551

References

Abegaz, T. M., Birru, E. M., & Mekonnen, G. B. (2018). Potentially inappropriate prescrib-
ing in Ethiopian geriatric patients hospitalized with cardiovascular disorders using
START/STOPP criteria. PLoS One, 13(5), e0195949. https://doi.org/10.1371/journal.
pone.0195949

Abramowitz, J., Thakkar, P., Isa, A, Truong, A, Park, C., & Rosenfeld, R. M. (2016).
Adverse event reporting for proton pump inhibitor therapy: An overview of sys-
tematic reviews. Otolaryngology-Head and Neck Surgery, 155(4), 547-554. https://
doi.org/10.1177/0194599816648298

Al-Azayzih, A., Ahmad, E. B., Jarab, A. Kharaba, Z., & Al-Kubaisi, K. A. (2024).
Inappropriate medications Use among elderly cancer patients according to Beer’s
criteria. Pharmacy Practice, 22(1), 1-6.


http://orcid.org/0000-0002-0723-6804
http://orcid.org/0000-0001-6813-8792
http://orcid.org/0000-0003-3528-0703
http://orcid.org/0000-0002-2560-2951
http://orcid.org/0009-0005-3026-6584
http://orcid.org/0000-0002-8938-4551
https://doi.org/10.1371/journal.pone.0195949
https://doi.org/10.1371/journal.pone.0195949
https://doi.org/10.1177/0194599816648298
https://doi.org/10.1177/0194599816648298

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE . 25

Alwhaibi, M., AlRuthia, Y., Alhawassi, T. M., Almalag, H., Alsalloum, H., & Balkhi, B.
(2020). Polypharmacy and comorbidities among ambulatory cancer patients: A
cross-sectional retrospective study. Journal of Oncology Pharmacy Practice, 26(5),
1052-1059. https://doi.org/10.1177/1078155219880255

Ammerman, C. A, Simpkins, B. A, Warman, N., & Downs, T. N. (2019). Potentially inap-
propriate medications in older adults: Deprescribing with a clinical pharmacist.
Journal of the American Geriatrics Society, 67(1), 115-118. https://doi.org/10.1111/
jgs.15623

Anbesaw, T., Fekadu, B., & Wasti, S. P. (2022). Depression and associated factors among
older adults in Bahir Dar city administration, Northwest Ethiopia, 2020: Cross-sec-
tional study. PLOS ONE, 17(8), e0273345. http://doi.org/10.1371/journal.pone.
0273345

Assari, S., & Bazargan, M. (2019). Race/ethnicity, socioeconomic status, and polypharmacy
among older Americans. Pharmacy, 7(2), 41. https://doi.org/10.3390/pharmacy7020041

Assari, S., Wisseh, C, & Bazargan, M. (2019). Obesity and polypharmacy among
African American older adults: Gender as the moderator and multimorbidity as
the mediator. International Journal of Environmental Research and Public Health,
16(12), https://doi.org/10.3390/ijerph16122181

Bandidwattanawong, C., Rattanaserikulchai, P., & Jetsadavanit, N. (2023).
Polypharmacy and potentially-inappropriate medications are prevalent in the
elderly cancer patients receiving systemic cancer therapy and they co-relate with
adverse outcomes. BMC Geriatrics, 23(1), 775. https://doi.org/10.1186/s12877-023-
04471-3

Bhagavathula, A. S, Gebreyohannes, E. A, & Fialova, D. (2022). Prevalence of polyphar-
macy and risks of potentially inappropriate medication use in the older population
in a developing country: A systematic review and meta-analysis. Gerontology, 68(2),
136-145. https://doi.org/10.1159/000516075

Bhagavathula, A. S., Seid, M. A., Adane, A., Gebreyohannes, E. A., Brkic, J., & Fialov4, D.
(2021). Prevalence and determinants of multimorbidity, polypharmacy, and poten-
tially inappropriate medication use in the older outpatients: Findings from
EuroAgeism H2020 ESR7 project in Ethiopia. Pharmaceuticals, 14(9), 844. https://
doi.org/10.3390/ph 14090844

Braybrook, D. E., Witty, K. R., & Robertson, S. (2011). Men and lung cancer: A review of
the barriers and facilitators to male engagement in symptom reporting and screen-
ing. Journal of Men’s Health, 8(2), 93-99.

Buck, M. D., Atreja, A., Brunker, C. P., Jain, A, Suh, T. T., Palmer, R. M., Dorr, D. A., Harris,
C. M., & Wilcox, A. B. (2009). Potentially inappropriate medication prescribing in out-
patient practices: Prevalence and patient characteristics based on electronic health
records. The American Journal of Geriatric Pharmacotherapy, 7(2), 84-92. https://doi.
org/10.1016/j.amjopharm.2009.03.001

Caparrotti, F., O’Sullivan, B, Bratman, S. V., Ringash, J., Lu, L., Bayley, A., Cho, J., Giuliani,
M., Hope, A., Kim, J.,, Waldron, J., Hansen, A., Goldstein, D., Perez-Ordonez, B.,
Weinreb, 1., Tong, L., Song, Y., Xu, W., & Huang, S. H. (2017). Exploring the impact
of human papillomavirus status, comorbidity, polypharmacy, and treatment inten-
sity on outcome of elderly oropharyngeal cancer patients treated With radiation
therapy With or without chemotherapy. International Journal of Radiation
Oncology Biology Physics, 98(4), 858-867. https://doi.org/10.1016/j.ijrobp.2016.11.
044

Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R. (1987). A new method of clas-
sifying prognostic comorbidity in longitudinal studies: Development and


https://doi.org/10.1177/1078155219880255
https://doi.org/10.1111/jgs.15623
https://doi.org/10.1111/jgs.15623
http://doi.org/10.1371/journal.pone.0273345
http://doi.org/10.1371/journal.pone.0273345
https://doi.org/10.3390/pharmacy7020041
https://doi.org/10.3390/ijerph16122181
https://doi.org/10.1186/s12877-023-04471-3
https://doi.org/10.1186/s12877-023-04471-3
https://doi.org/10.1159/000516075
https://doi.org/10.3390/ph14090844
https://doi.org/10.3390/ph14090844
https://doi.org/10.1016/j.amjopharm.2009.03.001
https://doi.org/10.1016/j.amjopharm.2009.03.001
https://doi.org/10.1016/j.ijrobp.2016.11.044
https://doi.org/10.1016/j.ijrobp.2016.11.044

26 S. A, WONDM ET AL.

validation. Journal of Chronic Diseases, 40(5), 373-383. https://doi.org/10.1016/
0021-9681(87)90171-8

Cockcroft, D. W., & Gault, H. (1976). Prediction of creatinine clearance from serum crea-
tinine. Nephron, 16(1), 31-41. https://doi.org/10.1159/000180580

Database, R. M. (2024). Katz index of independence in activities of daily living. Shirley
Ryan AbilityLab Retrieved June 20, 2024, from https://www.sralab.org/
rehabilitation-measures

Davies, L. E., Spiers, G., Kingston, A., Todd, A., Adamson, J., & Hanratty, B. (2020).
Adverse outcomes of polypharmacy in older people: Systematic review of
reviews. Journal of the American Medical Directors Association, 21(2), 181-187.
https://doi.org/10.1016/j.jamda.2019.10.022

Dhalwani, N. N., Fahami, R., Sathanapally, H., Seidu, S., Davies, M. J., & Khunti, K. (2017).
Association between polypharmacy and falls in older adults: A longitudinal study
from England. BMJ Open, 7(10), e016358. https://doi.org/10.1136/bmjopen-2017-
016358

Elliot, K., Tooze, J. A., Geller, R., Powell, B. L., Pardee, T. S., Ritchie, E., Kennedy, L.,
Callahan, K. E., & Klepin, H. D. (2014). The prognostic importance of polypharmacy
in older adults treated for acute myelogenous leukemia (AML). Leukemia Research,
38(10), 1184-1190. https://doi.org/10.1016/j.leukres.2014.06.018

American Geriatrics Society Beers Criteria® Update Expert Panel, Fick, D. M., Semla,
T. P., Steinman, M., Beizer, J., Brandt, N., Dombrowski, R., DuBeau, C. E., Pezzullo,
L., & Epplin, J. J. (2019). American geriatrics society 2019 updated AGS Beers
criteria® for potentially inappropriate medication use in older adults. Journal
of the American Geriatrics Society, 67(4), 674-694. https://doi.org/10.1111/jgs.
15767

Food, m. a. H. c. A. a. c. A. o. E. (2013). ethiopian-medicines-formulary-2013.

Geresu, G. D., Yadesa, T. M., & Abebe, B. A. (2017). Polypharmacy and the contributing
factors among elderly patients in shashemene referral hospital, West Arsi, Oromia
Region, Ethiopia. Journal of Bioanalysis & Biomedicine, 9(6). https://doi.org/10.
4172/1948-593X.1000193

Getachew, H., Bhagavathula, A. S., Abebe, T. B., & Belachew, S. A. (2016). Inappropriate
prescribing of antithrombotic therapy in Ethiopian elderly population using
updated 2015 STOPP/START criteria: A cross-sectional study. Clinical Interventions
in Aging, 11, 819-827. https://doi.org/10.2147/CIA.S107394

Gibson, T. B., Ozminkowski, R. J., & Goetzel, R. Z. (2005). The effects of prescription
drug cost sharing: A review of the evidence. The American Journal of Managed
Care, 11(11), 730-740.

Hachem, G. E., Rocha, F. O., Pepersack, T., Jounblat, Y., Drowart, A., & Lago, L. D. (2019).
Advances in pain management for older patients with cancer.
Ecancermedicalscience, 13, 980. https://doi.org/10.3332/ecancer.2019.980

Hajjar, E. R., Hanlon, J. T., Sloane, R. J,, Lindblad, C. I, Pieper, C. F., Ruby, C. M., Branch, L.
C., & Schmader, K. E. (2005). Unnecessary drug use in frail older people at hospital
discharge. Journal of the American Geriatrics Society, 53(9), 1518-1523. https://doi.
0rg/10.1111/j.1532-5415.2005.53523.x

Hamaker, M. E., Mitrovic, M., & Stauder, R. (2014). The G8 screening tool detects rel-
evant geriatric impairments and predicts survival in elderly patients with a haema-
tological malignancy. Annals of Hematology, 93(6), 1031-1040. https://doi.org/10.
1007/500277-013-2001-0

Hanlon, J. T., Semla, T. P., & Schmader, K. E. (2015). Alternative medications for medi-
cations in the use of high-risk medications in the elderly and potentially harmful


https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1159/000180580
https://www.sralab.org/rehabilitation-measures
https://www.sralab.org/rehabilitation-measures
https://doi.org/10.1016/j.jamda.2019.10.022
https://doi.org/10.1136/bmjopen-2017-016358
https://doi.org/10.1136/bmjopen-2017-016358
https://doi.org/10.1016/j.leukres.2014.06.018
https://doi.org/10.1111/jgs.15767
https://doi.org/10.1111/jgs.15767
https://doi.org/10.4172/1948-593X.1000193
https://doi.org/10.4172/1948-593X.1000193
https://doi.org/10.2147/CIA.S107394
https://doi.org/10.3332/ecancer.2019.980
https://doi.org/10.1111/j.1532-5415.2005.53523.x
https://doi.org/10.1111/j.1532-5415.2005.53523.x
https://doi.org/10.1007/s00277-013-2001-0
https://doi.org/10.1007/s00277-013-2001-0

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE . 27

drug-disease interactions in the elderly quality measures. Journal of the American
Geriatrics Society, 63(12), e8—e18. https://doi.org/10.1111/jgs.13807

Hansen, C. R, O'Mahony, D., Kearney, P. M., Sahm, L. J,, Cullinan, S., Huibers, C,
Thevelin, S., Rutjes, A. W., Knol, W., & Streit, S. (2018). Identification of behaviour
change techniques in deprescribing interventions: A systematic review and meta-
analysis. British Journal of Clinical Pharmacology, 84(12), 2716-2728. https://doi.
org/10.1111/bcp.13742

Hudhra, K., Garcia-Caballos, M., Casado-Fernandez, E., Jucja, B., Shabani, D., & Bueno-
Cavanillas, A. (2016). Polypharmacy and potentially inappropriate prescriptions
identified by Beers and STOPP criteria in co-morbid older patients at hospital dis-
charge. Journal of Evaluation in Clinical Practice, 22(2), 189-193. https://doi.org/
10.1111/jep.12452

lurlo, A., Nobili, A., Latagliata, R., Bucelli, C., Castagnetti, F., Breccia, M., Abruzzese, E.,
Cattaneo, D., Fava, C, Ferrero, D., Gozzini, A., Bonifacio, M., Tiribelli, M., Pregno,
P., Stagno, F., Vigneri, P., Annunziata, M., Cavazzini, F., Binotto, G., ... Cortelezzi, A.
(2016). Imatinib and polypharmacy in very old patients with chronic myeloid leuke-
mia: Effects on response rate, toxicity and outcome. Oncotarget, 7(48), 80083—
80090. https://doi.org/10.18632/oncotarget.11657

Jensen, G. L, Friedmann, J. M., Coleman, C. D., & Smiciklas-Wright, H. (2001). Screening
for hospitalization and nutritional risks among community-dwelling older persons.
The American Journal of Clinical Nutrition, 74(2), 201-205. https://doi.org/10.1093/
ajcn/74.2.201

Jhaveri, B. N,, Patel, T. K., Barvaliya, M. J., & Tripathi, C. (2014). Utilization of potentially
inappropriate medications in elderly patients in a tertiary care teaching hospital in
India. Perspectives in Clinical Research, 5(4), 184-189. https://doi.org/10.4103/2229-
3485.140562

Johnell, K., Weitoft, G. R,, & Fastbom, J. (2009). Sex differences in inappropriate drug
use: A register-based study of over 600,000 older people. Annals of
Pharmacotherapy, 43(7-8), 1233-1238. https://doi.org/10.1345/aph.1M147

Jorgensen, T. L., & Herrstedst, J. (2020). The influence of polypharmacy, potentially inap-
propriate medications, and drug interactions on treatment completion and prog-
nosis in older patients with ovarian cancer. Journal of Geriatric Oncology, 11(4),
593-602. https://doi.org/10.1016/j.jg0.2019.12.005

Karuturi, M. S., Holmes, H. M., Lei, X, Johnson, M., Barcenas, C. H., Cantor, S. B., Gallick,
G. E, Bast, R. C, Jr,, & Giordano, S. H. (2018). Potentially inappropriate medication
use in older patients with breast and colorectal cancer. Cancer, 124(14), 3000-
3007. https://doi.org/10.1002/cncr.31403

Korc-Grodzicki, B., Boparai, M. K, & Lichtman, S. M. (2014). Prescribing for older
patients with cancer. Clinical Advances in Hematology & Oncology, 12(5), 309-318.

Kose, E., Wakabayashi, H., & Yasuno, N. (2021). Polypharmacy and malnutrition man-
agement of elderly perioperative patients with cancer: A systematic review.
Nutrients, 13(6), https://doi.org/10.3390/nu13061961

Lai, H.-Y., Hwang, S.-J., Chen, Y.-C, Chen, T.-J, Lin, M-H., & Chen, L-K. (2009).
Prevalence of the prescribing of potentially inappropriate medications at ambulat-
ory care visits by elderly patients covered by the Taiwanese National Health
Insurance program. Clinical Therapeutics, 31(8), 1859-1870. https://doi.org/10.
1016/j.clinthera.2009.08.023

Leger, D. Y., Moreau, S., Signol, N., Fargeas, J.-B., Picat, M.-A., Penot, A., Abraham, J.,
Laroche, M.-L., & Bordessoule, D. (2018). Polypharmacy, potentially inappropriate
medications and drug-drug interactions in geriatric patients with hematologic


https://doi.org/10.1111/jgs.13807
https://doi.org/10.1111/bcp.13742
https://doi.org/10.1111/bcp.13742
https://doi.org/10.1111/jep.12452
https://doi.org/10.1111/jep.12452
https://doi.org/10.18632/oncotarget.11657
https://doi.org/10.1093/ajcn/74.2.201
https://doi.org/10.1093/ajcn/74.2.201
https://doi.org/10.4103/2229-3485.140562
https://doi.org/10.4103/2229-3485.140562
https://doi.org/10.1345/aph.1M147
https://doi.org/10.1016/j.jgo.2019.12.005
https://doi.org/10.1002/cncr.31403
https://doi.org/10.3390/nu13061961
https://doi.org/10.1016/j.clinthera.2009.08.023
https://doi.org/10.1016/j.clinthera.2009.08.023

28 S. A, WONDM ET AL.

malignancy: Observational single-center study of 122 patients. Journal of Geriatric
Oncology, 9(1), 60-67. https://doi.org/https://doi.org/10.1016j.jgo.2017.07.015

Looi, Y., & Audisio, R. (2007). A review of the literature on post-operative pain in older
cancer patients. European Journal of Cancer, 43(15), 2222-2230. https://doi.org/10.
1016/j.ejca.2007.08.003

Maddison, A. R, Fisher, J., & Johnston, G. (2011). Preventive medication use among
persons with limited life expectancy. Progress in Palliative Care, 19(1), 15-21.
https://doi.org/10.1179/174329111X576698

Maggiore, R. J., Gross, C. P., & Hurria, A. (2010). Polypharmacy in older adults with
cancer. The Oncologist, 15(5), 507-522. https://doi.org/10.1634/theoncologist.
2009-0290

Marengoni, A, Angleman, S., Melis, R,, Mangialasche, F., Karp, A, Garmen, A., Meinow, B., &
Fratiglioni, L. (2011). Aging with multimorbidity: A systematic review of the literature.
Ageing Research Reviews, 10(4), 430-439. https://doi.org/10.1016/j.arr.2011.03.003

Mekonnen, A., & Bhagavathula, A. S. (2023). Inappropriate medication use in the
elderly population attending Gondar University hospital: A preliminary assessment.
Age (Years), 65(74), 910.

Mercadante, S. (2001). The use of anti-inflammatory drugs in cancer pain. Cancer
Treatment Reviews, 27(1), 51-61. https://doi.org/10.1053/ctrv.2000.0192

Mohamed, M. R, Ramsdale, E., Loh, K. P., Arastu, A., Xu, H., Obrecht, S., Castillo, D.,
Sharma, M., Holmes, H. M., & Nightingale, G. (2020). Associations of polypharmacy
and inappropriate medications with adverse outcomes in older adults with cancer:
A systematic review and meta-analysis. The Oncologist, 25(1), €94-e108. https://doi.
org/10.1634/theoncologist.2019-0406

Mohamed, M. R., Ramsdale, E., Loh, K. P., Xu, H., Patil, A., Gilmore, N., Obrecht, S., Wells,
M., Nightingale, G., & Juba, K. M. (2021). Association of polypharmacy and poten-
tially inappropriate medications with physical functional impairments in older
adults with cancer. Journal of the National Comprehensive Cancer Network, 19(3),
267-274. https://doi.org/10.6004/jnccn.2020.7628

Mohile, S. G,, Xian, Y., Dale, W, Fisher, S. G., Rodin, M., Morrow, G. R., Neugut, A., & Hall,
W. (2009). Association of a cancer diagnosis with vulnerability and frailty in older
medicare beneficiaries. Journal of the National Cancer Institute, 101(17), 1206-
1215. https://doi.org/10.1093/jnci/djp239

Morio, K., Maeda, I., Yokota, ., Niki, K., Murata, T., Matsumura, Y., & Uejima, E. (2019).
Risk factors for polypharmacy in elderly patients with cancer pain. American
Journal of Hospice and Palliative Medicine®, 36(7), 598-602. https://doi.org/10.
1177/1049909118824031

Nieder, C., Mannsaker, B., Pawinski, A., & Haukland, E. (2017). Polypharmacy in older
patients >70 years receiving palliative radiotherapy. Anticancer Research, 37(2),
795-799. https://doi.org/10.21873/anticanres.11379

Nightingale, G., Hajjar, E., Swartz, K., Andrel-Sendecki, J., & Chapman, A. (2015).
Evaluation of a pharmacist-led medication assessment used to identify prevalence
of and associations with polypharmacy and potentially inappropriate medication
use among ambulatory senior adults with cancer. Journal of Clinical Oncology,
33(13), 1453-1459. https://doi.org/10.1200/JC0O.2014.58.7550

Noronha, V., Ramaswamy, A., Gattani, S. C,, Castelino, R., Krishnamurthy, M. N., Menon,
N., Patil, V. M., Gota, V. S., Banavali, S., & Prabhash, K. (2021). Polypharmacy and
potentially inappropriate medication use in older Indian patients with cancer: A
prospective observational study. Cancer Research, Statistics, and Treatment, 4(1),
67-73. https://doi.org/10.4103/crst.crst_54_21


https://doi.org/https://doi.org/10.1016/j.jgo.2017.07.015
https://doi.org/10.1016/j.ejca.2007.08.003
https://doi.org/10.1016/j.ejca.2007.08.003
https://doi.org/10.1179/174329111X576698
https://doi.org/10.1634/theoncologist.2009-0290
https://doi.org/10.1634/theoncologist.2009-0290
https://doi.org/10.1016/j.arr.2011.03.003
https://doi.org/10.1053/ctrv.2000.0192
https://doi.org/10.1634/theoncologist.2019-0406
https://doi.org/10.1634/theoncologist.2019-0406
https://doi.org/10.6004/jnccn.2020.7628
https://doi.org/10.1093/jnci/djp239
https://doi.org/10.1177/1049909118824031
https://doi.org/10.1177/1049909118824031
https://doi.org/10.21873/anticanres.11379
https://doi.org/10.1200/JCO.2014.58.7550
https://doi.org/10.4103/crst.crst_54_21

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE . 29

Onder, G., Marengoni, A., Russo, P., Degli Esposti, L., Fini, M., Monaco, A., Bonassi, S.,
Palmer, K., Marrocco, W., & Pozzi, G. (2016). Advanced age and medication prescrip-
tion: More years, less medications? A nationwide report from the Italian medicines
agency. Journal of the American Medical Directors Association, 17(2), 168-172.
https://doi.org/10.1016/j.jamda.2015.08.009

Paksoy, C.,, Ozkan, O, Ustaalioglu, B. B., Sancar, M., Demirtung, R, Izzettin, F. V., & Okuyan,
B. (2019). Evaluation of potentially inappropriate medication utilization in elderly
patients with cancer at outpatient oncology unit. Journal of Oncology Pharmacy
Practice, 25(6), 1321-1327. https://doi.org/10.1177/1078155218788698

Pastor Cano, J., Aranda Garcia, A., Sdnchez Ruiz, J. F., Rausell Rausell, V. J., Tobaruela
Soto, M., & Gascén Cénovas, J. J. (2020). Hemorragia digestiva y prescripcién poten-
cialmente inadecuada de aines en mayores de 65 anos. Revista Espanola de Salud
Pablica, 92, €201805020.

Petrelli, F., Cortellini, A., Indini, A., Tomasello, G., Ghidini, M., Nigro, O., Salati, M.,
Dottorini, L., laculli, A., Varricchio, A., Rampulla, V., Barni, S., Cabiddu, M., Bossi, A.,
Ghidini, A., & Zaniboni, A. (2021). Association of obesity with survival outcomes
in patients with cancer: A systematic review and meta-analysis. JAMA Network
Open, 4(3), e213520. https://doi.org/10.1001/jamanetworkopen.2021.3520

Prithviraj, G. K., Koroukian, S., Margevicius, S., Berger, N. A., Bagai, R, & Owusu, C.
(2012). Patient characteristics associated with polypharmacy and inappropriate pre-
scribing of medications among older adults with cancer. Journal of Geriatric
Oncology, 3(3), 228-237. https://doi.org/10.1016/j.jgo.2012.02.005

Ramsdale, E.,, Mohamed, M,, Yu, V., Otto, E., Juba, K., Awad, H., Moorthi, K., Plumb, S.,
Patil, A., Vogelzang, N., Dib, E., & Mohile, S. (2022). Polypharmacy, potentially inap-
propriate medications, and drug-drug interactions in vulnerable older adults with
advanced cancer initiating cancer treatment. The Oncologist, 27(7), €580-e588.
https://doi.org/10.1093/oncolo/oyac053

Redondo-Sendino, A, Guallar-Castillén, P., Banegas, J. R, & Rodriguez-Artalejo, F.
(2006). Gender differences in the utilization of health-care services among the
older adult population of Spain. BMC Public Health, 6(1), 57. http://doi.org/10.
1186/1471-2458-6-155

Regitz-Zagrosek, V. (2012). Sex and gender differences in health: Science & society
series on sex and science. EMBO Reports, 13(7), 596-603. https://doi.org/10.1038/
embor.2012.87

Reis, C. M., Dos Santos, A. G., de Jesus Souza, P., & Reis, A. M. M. (2017). Factors associ-
ated with the use of potentially inappropriate medications by older adults with
cancer. Journal of Geriatric Oncology, 8(4), 303-307. https://doi.org/10.1016/j.jgo.
2017.05.003

Rothberg, M. B., Pekow, P. S,, Liu, F., Korc-Grodzicki, B., Brennan, M. J,, Bellantonio, S.,
Heelon, M., & Lindenauer, P. K. (2008). Potentially inappropriate medication use in
hospitalized elders. Journal of Hospital Medicine, 3(2), 91-102. https://doi.org/10.
1002/jhm.290

Saarelainen, L. K., Turner, J. P., Shakib, S., Singhal, N., Hogan-Doran, J., Prowse, R., Johns,
S., Lees, J., & Bell, J. S. (2014). Potentially inappropriate medication use in older
people with cancer: Prevalence and correlates. Journal of Geriatric Oncology, 5(4),
439-446. https://doi.org/https://doi.org/10.1016j.jgo.2014.07.001

Serlin, R. C,, Mendoza, T. R., Nakamura, Y., Edwards, K. R., & Cleeland, C. S. (1995). When
is cancer pain mild, moderate or severe? Grading pain severity by its interference
with function. Pain, 61(2), 277-284. https://doi.org/https://doi.org/10.10160304-
3959(94)00178-H


https://doi.org/10.1016/j.jamda.2015.08.009
https://doi.org/10.1177/1078155218788698
https://doi.org/10.1001/jamanetworkopen.2021.3520
https://doi.org/10.1016/j.jgo.2012.02.005
https://doi.org/10.1093/oncolo/oyac053
http://doi.org/10.1186/1471-2458-6-155
http://doi.org/10.1186/1471-2458-6-155
https://doi.org/10.1038/embor.2012.87
https://doi.org/10.1038/embor.2012.87
https://doi.org/10.1016/j.jgo.2017.05.003
https://doi.org/10.1016/j.jgo.2017.05.003
https://doi.org/10.1002/jhm.290
https://doi.org/10.1002/jhm.290
https://doi.org/https://doi.org/10.1016/j.jgo.2014.07.001
https://doi.org/https://doi.org/10.1016/0304-3959(94)00178-H
https://doi.org/https://doi.org/10.1016/0304-3959(94)00178-H

30 S. A, WONDM ET AL.

Sharma, M., Loh, K. P., Nightingale, G., Mohile, S. G., & Holmes, H. M. (2016).
Polypharmacy and potentially inappropriate medication use in geriatric oncol-
ogy. Journal of Geriatric Oncology, 7(5), 346-353. https://doi.org/10.1016/j.jgo.
2016.07.010

Shelkey, M., & Wallace, M. (2012). Katz index of independence in activities of daily
living (ADL). International Journal of Older People Nursing, 2(3), 204-212.

Spei, M. E., Samoli, E., Bravi, F., La Vecchia, C., Bamia, C., & Benetou, V. (2019). Physical
activity in breast cancer survivors: A systematic review and meta-analysis on overall
and breast cancer survival. The Breast, 44, 144-152. https://doi.org/10.1016/j.breast.
2019.02.001

Steinman, M. A,, Beizer, J. L., DuBeau, C. E,, Laird, R. D., Lundebjerg, N. E., & Mulhausen,
P. (2015). How to use the American geriatrics society 2015 Beers criteria — A guide
for patients, clinicians, health systems, and payors. Journal of the American Geriatrics
Society, 63(12), e1-e7. https://doi.org/10.1111/jgs.13701

Steinman, M. A,, Seth Landefeld, C., Rosenthal, G. E., Berthenthal, D., Sen, S., & Kaboli, P.
J. (2006). Polypharmacy and prescribing quality in older people. Journal of the
American Geriatrics Society, 54(10), 1516-1523. https://doi.org/10.1111/j.1532-
5415.2006.00889.x

Tao, L., Qu, X, Gao, H., Zhai, J., Zhang, Y., & Song, Y. (2021). Polypharmacy and poten-
tially inappropriate medications among elderly patients in the geriatric department
at a single-center in China: A retrospective cross-sectional study. Medicine, 100(42),
€27494. https://doi.org/10.1097/MD.0000000000027494

Tefera, Y. G., Alemayehu, M., & Mekonnen, G. B. (2020). Prevalence and determinants of
polypharmacy in cardiovascular patients attending outpatient clinic in Ethiopia univer-
sity hospital. PLoS One, 15(6), €0234000. https://doi.org/10.1371/journal.pone.0234000

Teka, F., Teklay, G., Ayalew, E., & Kassa, T. T. (2016). Prevalence of potentially inap-
propriate medications in Ayder referral hospital, Tigray region, Northern Ethiopia:
Prospective study. Journal of Drug Delivery and Therapeutics, 6(6), 16-21. https://
doi.org/10.22270/jddt.v6i6.1238

Vaillant-Roussel, H., Cadwallader, J.-S., & Gelly, J. (2014). Benzodiazepines and alzhei-
mer: Still some proof. In (Vol. 25, pp. 303-303): COLL NATL GENERALISTES
ENSEIGNANTS 3, RUE PARMENTIER, MONTREUIL SOUS BOIS ....

van Loveren, F., van Berlo-van de Laar, I. R. F., Imholz, A. L. T., van ‘t Riet, E., Taxis, K, &
Jansman, F. G. A. (2021). Prevalence and follow-up of potentially inappropriate
medication and potentially omitted medication in older patients with cancer —
The PIM POM study. Journal of Geriatric Oncology, 12(1), 80-84. https://doi.org/10.
1016/j.,jgo.2020.06.014

Verdu, B., Decosterd, I., Buclin, T., Stiefel, F., & Berney, A. (2008). Antidepressants for the
treatment of chronic pain. Drugs, 68(18), 2611-2632. https://doi.org/10.2165/
0003495-200868180-00007

Viktil, K. K., Blix, H. S., Moger, T. A, & Reikvam, A. (2007). Polypharmacy as commonly
defined is an indicator of limited value in the assessment of drug-related problems.
British Journal of Clinical Pharmacology, 63(2), 187-195. https://doi.org/10.1111/j.
1365-2125.2006.02744.x

Vlahiotis, A., Sedjo, R, Cox, E. R, Burroughs, T. E., Rauchway, A., & Lich, R. (2010).
Gender differences in self-reported symptom awareness and perceived ability to
manage therapy with disease-modifying medication among commercially
insured multiple sclerosis patients. Journal of Managed Care Pharmacy, 16(3),
206-216. https://doi.org/10.18553/jmcp.2010.16.3.206


https://doi.org/10.1016/j.jgo.2016.07.010
https://doi.org/10.1016/j.jgo.2016.07.010
https://doi.org/10.1016/j.breast.2019.02.001
https://doi.org/10.1016/j.breast.2019.02.001
https://doi.org/10.1111/jgs.13701
https://doi.org/10.1111/j.1532-5415.2006.00889.x
https://doi.org/10.1111/j.1532-5415.2006.00889.x
https://doi.org/10.1097/MD.0000000000027494
https://doi.org/10.1371/journal.pone.0234000
https://doi.org/10.22270/jddt.v6i6.1238
https://doi.org/10.22270/jddt.v6i6.1238
https://doi.org/10.1016/j.jgo.2020.06.014
https://doi.org/10.1016/j.jgo.2020.06.014
https://doi.org/10.2165/0003495-200868180-00007
https://doi.org/10.2165/0003495-200868180-00007
https://doi.org/10.1111/j.1365-2125.2006.02744.x
https://doi.org/10.1111/j.1365-2125.2006.02744.x
https://doi.org/10.18553/jmcp.2010.16.3.206

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE . 31

Vyas, A., Alghaith, G., & Hufstader-Gabriel, M. (2020). Psychotropic polypharmacy and
its association with health-related quality of life among cancer survivors in the USA:
A population-level analysis. Quality of Life Research, 29(8), 2029-2037. https://doi.
org/10.1007/s11136-020-02478-6

World Health Organization. (1996). Cancer pain relief: With a guide to opioid availability.
World Health Organization.

World Health Organization. (2010). A healthy lifestyle - WHO recommendations. WHO.

World Health Organization. (2019). Medication safety in polypharmacy: Technical
report. WHO.

Yesavage, J. A, & Sheikh, J. I. (2008). 9/Geriatric Depression Scale (GDS). Clinical
Gerontologist, 5(1-2), 165-173. http://doi.org/10.1300/J018v05n01_09


https://doi.org/10.1007/s11136-020-02478-6
https://doi.org/10.1007/s11136-020-02478-6
http://doi.org/10.1300/J018v05n01_09

	Abstract
	Background
	Methods
	Study design, periods, and setting
	Study population, inclusion, and exclusion criteria
	Sample size calculation and sampling technique
	Data collection instruments
	Potentially inappropriate assessment of medicines
	Study variables
	Data quality assurance
	Data processing and analysis

	Results
	Sociodemographic characteristics of the participants
	Clinical characteristics of older patients with cancer
	Potentially inappropriate use of medicines
	Prevalence of PIM use and polypharmacy
	Distribution of PIM use
	Predictors of the use of polypharmacy and PIM

	Discussion
	Strengths and limitations of this study

	Conclusions
	Abbreviations
	Acknowledgments
	Author contributions
	Consent to publish the study
	Disclosure statement
	Ethics approval and consent to participate
	Data availability
	ORCID
	References

