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Purpose: This study sought to characterize the prevalence, patterns, and associated risk factors for Potentially Inappropriate
Medication use among older patients living with HIV/AIDS. The ultimate goal of this study is to inform strategies to increase
medication safety in this vulnerable population.

Patients and Methods: Using the 2023 American Geriatrics Society Beers Criteria, we performed a comprehensive retrospective
analysis of medication use patterns among HIV/AIDS patients aged >65 years, drawing data from 21 hospitals across eight Chinese
cities between 2019 and 2023. The analytical framework incorporated descriptive statistics, negative binomial regression for trend
analysis, and multivariable logistic regression to evaluate PIM prevalence and identify associated risk factors.

Results: The analysis included 2,642 patients (80.28% male; median age 71 years, IQR: 67~75). The PIM prevalence was 23.20%
(613/2,642) in the cohort, with medications contraindicated in older adults constituting the largest category (51.87%), followed by
disease-related PIMs (19.88%) and medications requiring cautious use (27.80%). Type 3 PIMs demonstrated a consistent and
statistically significant downward trend throughout the study period (P<0.001). Conversely, using a single PIM exhibited
a statistically significant upward trajectory (P=0.020). In multivariate modeling, polypharmacy emerged as the strongest predictor
of PIM use (adjusted OR=9.05, 95% CI: 7.20~11.38), followed by hospitalization (adjusted OR=1.38, 95% CI: 1.05~1.80), with
consistent associations observed across the 65~84 year age range (all P<0.05).

Conclusion: The substantial and increasing burden of PIM use among elderly patients living with HIV/AIDS underscores the urgent
need for enhanced medication oversight. Targeted intervention strategies should prioritize patients with polypharmacy, those requiring
hospitalization, and those with specific age demographics.
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Introduction

China faces significant demographic challenges due to its rapidly aging population, characterized by a continuous
increase in the number of residents aged 65 years and older. Concurrently, the proportion of elderly individuals living
with human immunodeficiency virus (HIV) continues to rise.'* According to the Chinese Center for Disease Control and
Prevention, by the end of 2022, mainland China reported 1.223 million people living with HIV/AIDS (acquired
immunodeficiency syndrome), with a notable increase in elderly patients since 2008. The national prevalence among
the elderly population reached 1.68% (95% CI: 1.00%~2.79%).> The “graying” of the HIV epidemic presents unique
challenges globally and in China, as older PLWH experience a higher burden of age-related comorbidities, leading to
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complex polypharmacy and an elevated risk of drug—drug interactions (DDIs).* Particularly concerning are interactions
between antiretroviral medications and drugs commonly prescribed for chronic conditions, such as statins, antidepres-
sants, and proton pump inhibitors. Age-related physiological changes, such as altered renal and hepatic function, further
impact pharmacokinetics and pharmacodynamics, predisposing older PLWH to incorrect dosing and potentially inap-
propriate prescribing.’

Potentially inappropriate medication (PIM) refers to medications where the potential risks outweigh the expected
clinical benefits, particularly when safer, more effective therapeutic alternatives exist for the same condition.®” PIMs are
strongly associated with adverse health outcomes, potentially leading to clinical deterioration, increased risk of hospital
readmission, and elevated mortality rates among older adults.® Elderly individuals living with HIV often manage multiple
chronic conditions requiring complex medication regimens, significantly complicating the achievement of optimal
pharmacotherapy.’ Furthermore, PIMs contribute to increased healthcare system burden through adverse drug reactions
and elevated readmission rates.'® In China, PIM is a growing concern in the general elderly population, with studies
reporting prevalence rates of 10% to 30% in community-dwelling older adults.'''* However, data on PIM among older
patients living with HIV/AIDS in China are scarce, with no prior multicenter studies examining this issue.

Given these concerns, we conducted a multicenter cross-sectional study of HIV/AIDS patients aged 65 years and
older utilizing the 2023 American Geriatrics Society Beers Criteria to assess PIM prevalence and associated risk factors.
This study aims to provide evidence-based recommendations for improving medication safety and quality of care for
older patients living with HIV/AIDS.

Methods
Study Design and Data Source

Drawing from the Chinese Hospital Prescription Analysis Cooperative Project (CHPACP), we conducted a retrospective
analysis of prescription patterns among HIV/AIDS patients aged >65 years across 21 hospitals in eight Chinese cities
from 2019 to 2023.'"'* This project aims to analyze hospital prescription data in China and the database for this project
has been widely used.'” This well-established pharmacoepidemiological database employs systematic random sampling,
collecting prescription data from two nonconsecutive Monday-to-Friday periods per quarter, totaling 10 working days, to
ensure representative temporal coverage. Each prescription record contains comprehensive data, including prescription
identifiers, institutional codes, prescription dates, clinical department affiliations, patient demographics (age and sex),
diagnostic information, and detailed medication records (including generic names, formulations, dosages, frequencies
and routes of administration, and medication costs). Inclusion Criteria: (1) Diagnosis includes HIV/AIDS, regardless of
clinical disease stage; (2) Age >65 years, no gender restrictions. Exclusion Criteria: (1) Prescriptions missing patient age
or gender; (2) Prescriptions with unclear diagnostic information. The study protocol was approved by the Institutional
Review Board of the First Affiliated Hospital, Zhejiang University School of Medicine (Ethics approval: 2024—0807-
Fast) and registered with the Chinese Clinical Trial Registry (ChiCTR2400089432). Recognizing the sensitive nature and
vulnerability of the elderly HIV/AIDS population, we implemented comprehensive privacy protection protocols, ensur-
ing complete anonymization of all patient data throughout collection and analysis. This study adheres to the reporting
guidelines for observational studies (Table S1).

Definition of Potentially Inappropriate Medication and Polypharmacy

Assessment of PIM use was conducted according to the 2023 American Geriatrics Society Beers Criteria, which
categorizes PIMs into four distinct domains: medications explicitly contraindicated in older adults; medications that
may exacerbate existing conditions through drug—disease or drug—syndrome interactions; medications requiring cautious
use in the geriatric population; and clinically significant drug—drug interactions that warrant avoidance. In accordance
with the established literature, polypharmacy was operationally defined as the concurrent use of five or more medica-
tions. In our study, “1 PIM” means using a single PIM, “2 PIM” means using two distinct Potentially Inappropriate
Medications, “3—6 PIM” menas using multiple PIMs from three to six agents, and “Total PIM” means using at least
one PIM.
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Statistical Analysis

Statistical analyses were conducted via R software (version 4.3.2). Descriptive statistics are presented as medians
(interquartile ranges) for continuous variables and frequencies (percentages) for categorical variables. Temporal trends
in PIM incidence were evaluated via negative binomial regression models, which were selected after confirming
overdispersion (0 range: 3.42~28.76, all P < 0.001). Model fit was assessed via Pearson ¥?/df ratios (range:
0.82~1.31). Confidence intervals (95%) for temporal trends were derived from the asymptotic properties of regression
coefficients, with standard errors computed using the inverse of the Fisher information matrix. The overall trend
represents the relative percentage change from 2019 to 2023, computed by dividing the absolute change (2023 value
minus 2019 value) by the 2019 baseline value and multiplying by 100.'* To elucidate patterns potentially obscured in
aggregate analyses, we performed stratified analyses by PIM quantity (single, double, and >3 medications). Factors
associated with PIM use were identified through univariate and multivariate logistic regression modeling. All analyses

employed two-sided tests with significance established at P < 0.05.

Results

Overview of the Research Subjects

The study population comprised 2,642 elderly patients living with HIV/AIDS, of whom 2,121 (80.28%) were male and
521 (19.72%) were female. The median age was 71 years (interquartile range [IQR]: 67~75 years). Medication analysis
revealed a median of 2 medications per patient (IQR: 1~3), with 481 patients (18.21%) meeting the criteria for
polypharmacy. In terms of disease burden, 1,220 patients (46.18%) had <5 concurrent diagnoses, whereas 1422
(53.82%) had >5 diagnoses. The detailed baseline characteristics are presented in Table 1.

Table | Demographic and Clinical
Characteristics of the Study Population

(N=2,642)
Characteristics N (%)
Sex
Male 2121(80.28)
Female 521(19.72)
Age (years)
65~69 1088(41.18)
70~74 875(33.12)
75~79 389(14.72)
80~84 191(7.23)
285 99(3.75)
Number of medications
1~4 2161(81.79)
25(polypharmacy) 481(18.21)
Number of diagnoses
<5 1220(46.18)
>5 1422(53.82)
Year
2019 388(14.69)
2020 428(16.19)
2021 616(23.32)
2022 603(22.82)
2023 607(22.98)

(Continued)
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Table | (Continued).

Characteristics N (%)

Hospital Level

Secondary 306(11.58)

Tertiary 2336(88.42)
Patient Source

Outpatient 641(24.26)

Inpatient 2001(75.74)

Notes: Values are presented as n (%). Percentages
are calculated based on the total number of patients
(N=2,642). Age groups are categorized according to
standard geriatric classifications. Polypharmacy is
defined as the concurrent use of 5 or more medica-
tions. Hospital levels are classified according to the
national healthcare system standards, with tertiary
hospitals representing higher-level medical facilities.
Patient source indicates whether patients were trea-
ted in inpatient or outpatient settings during the
study period (2019-2023).

Overall Prevalence and Temporal Trends of Potentially Inappropriate Medication Use
The overall prevalence of PIM use was 23.20% (613/2,642; 95% CI: 21.62%~24.78%). Among the identified PIMs, the
most frequent category was medications contraindicated in older adults (51.87%, 95% CI: 48.52%~55.22%)), followed by
medications requiring cautious use (27.80%, 95% CI: 24.84%~30.76%) and drug—disease or drug—syndrome interactions
(19.88%, 95% CI: 17.26%~22.50%). Clinically significant drug—drug interactions were relatively rare (0.47%, 95% CI:
0.01%~0.93%). Detailed data are presented in Table 2.

Temporal trend analysis, conducted via negative binomial regression (validated by overdispersion testing), initially
showed significant increases in unadjusted PIM use across multiple categories. However, after adjusting for age, the
interpretation changed. Type 3 PIM (medications to be used with caution) showed a significant overall reduction of
33.3% from 2019 to 2023 (P=0.004), with age-adjusted significance maintained (P< 0.001). Year-over-year analysis
revealed variable patterns, including decreases of 14.0% in 2020 and 24.1% in 2022, alongside increases of 10.2% in
2021. In contrast, using a single PIM demonstrated an overall increasing trend of 11.6% (P = 0.005), but the difference
remained significant after age adjustment (P = 0.020), with notable year-over-year increases of 14.8% in 2021 and 10.8%
in 2022. The contrast between observed growth in raw frequencies and the impact of age adjustment is particularly
evident in total PIMs, where age adjustment changed the interpretation from a significant increasing trend (25.5%, P =
0.001) to a non-significant trend (P = 0.055). Detailed data are presented in Tables 2 and 3.

Table 2 Potentially Inappropriate Medications (PIMs) Occurrence and Trends from 2019-2023

Characteristic | 2019 | 2020 | 2021 2022 | 2023 | Total (%) | Overall Trend(%) P Adjusted P
Number of PIM*
I 86 8l 93 103 9 459(17.37) 1.6 0.005 0.020
2 I I 24 29 22 97(3.67) 100.0 < 0.001 0.085
3-6 9 12 12 9 15 57(2.16) 66.7 0.035 0.547
Total® 106 104 129 141 133 613(23.20) 255 0.001 0.055
Type of PIM'
I 70 63 83 107 123 446(51.86) 75.7 <0.001 0.445
2° 15 29 43 45 39 171(19.88) 160.0 <0.001 0.121
3¢ 57 49 54 4 38 239(27.79) -333 0.004 < 0.001
4° 0 I 2 I 0 4(0.47) - -

Notes: *Minimum Number of PIMs Used; "PIMs avoided in elderly individuals; “PIM-related diseases/syndromes in elderly individuals; 9Medications
used cautiously in elderly individuals;°Critical drug interaction risks in elderly individuals; fPIM category and medication type;®Using at least one
PIM; P values were obtained from negative binomial regression analysis for trend analysis across years; Adjusted P values come from age-adjusted
negative binomial regression models.
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Table 3 Comparative Temporal Trends of PIM | and Type 3 PIM from 2019 to 2023

Year | Type 3 PIM | Growth Rate (%)** P Adjusted P | IPIM | Growth Rate (%)** P Adjusted P
2019 57 - - - 86 - - -
2020 49 -14.0 0.108 0.095 8l -5.8 0.452 0.486
2021 54 +10.2 0.004 < 0.001 93 +14.8 0.005 0.020
2022 41 —24.1 0.002 < 0.001 103 +10.8 0.005 0.025
2023 38 -7.3 0.001 < 0.001 96 —6.8 0.004 0.018

Notes:|PIM refers to Using a single PIM; Type 3 PIM refers to medications that should be used with caution in elderly patients; **Growth Rate(%): Year-
over-year percentage change in absolute frequency;P values were obtained from negative binomial regression analysis for trend analysis across years;
Adjusted P values come from age-adjusted negative binomial regression models.

Patterns of Potentially Inappropriate Medication Use by Category

Detailed analysis of PIM categories (Table 4) revealed distinct patterns of inappropriate medication use. Among the PIMs
that should be avoided in older adults, gastrointestinal medications were most prevalent (27.91%), followed by
cardiovascular and antithrombotic agents (8.60%), central nervous system medications (4.88%), endocrine system
medications (4.19%), analgesics (3.37%), and antihistamines (1.74%). In the category of drug—disease or drug—syndrome
interactions, delirium-related medications constituted the largest proportion (12.56%), followed by medications asso-
ciated with heart failure (6.40%), medications linked to fall or fracture risk (0.58%), syncope-related medications
(0.23%), and medications affecting dementia or cognitive function (0.23%). Among the medications requiring cautious
use, trimethoprim-sulfamethoxazole combinations were the most common (15.35%), followed by diuretics (11.40%),
sodium—glucose cotransporter-2 inhibitors (1.86%), and antidepressants (0.23%). Potentially clinically significant drug—
drug interactions were observed in 0.47% of cases, primarily involving combinations of antiepileptics, antidepressants,

antipsychotics, benzodiazepines, benzodiazepine receptor agonist hypnotics, and opioids.

Table 4 Potentially Inappropriate Medications Among Older Patients with HIV/AIDS

PIM Category and Medication Types N(%)
PIMs to Avoid in Elderly

|. Gastrointestinal Medications: Proton pump inhibitors, metoclopramide, anticholinergic antispasmodics 240(27.91)
2. Cardiovascular and Antithrombotic Medications:Nifedipine, aspirin, digoxin, terazosin, doxazosin, amiodarone, dipyridamole 74(8.60)
3. Central Nervous System Medications:Benzodiazepines, antipsychotics, nonbenzodiazepine receptor agonists 42(4.88)
4. Endocrine System Medications: Insulin (dose adjustment), glimepiride, gliclazide, medroxyprogesterone 36(4.19)
5. Pain Medications: Flurbiprofen, ketoprofen, diclofenac sodium, ibuprofen, indomethacin, diclofenac potassium, pethidine 29(3.37)
6. Antihistamines: Chlorphenamine, isothipendyl 15(1.74)
PIMs Related to Specific Conditions

|. Delirium: Diuretics, opioid medications 108(12.56)
2. Heart Failure: Dexamethasone, celecoxib, cilostazol 55(6.40)
3. Fall or Fracture History: Solifenacin, escitalopram 5(0.58)

4. Syncope: Donepezil, chlorpromazine 2(0.23)

5. Dementia or Cognitive Impairment: Benzhexol 2(0.23)
PIMs to Use Cautiously in Elderly

|. Cotrimoxazole 132(15.35)
2. Diuretics 98(11.40)
3. Sodium-glucose cotransporter-2 (SGLT2) inhibitors 16(1.86)
4. Antidepressants 2(0.23)

PIMs with Drug Interactions to Avoid
I. Combinations of 23 medications: antiepileptics, antidepressants, antipsychotics, benzodiazepines, benzodiazepine receptor agonist | 4(0.47)

hypnotics, opioids

Notes: Values are presented as n (%). Percentages are calculated based on the total number of PIMs (N=860). Some patients may have multiple PIMs in different categories.
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Risk Factors for Potentially Inappropriate Medication Use

Analysis of risk factors for PIM use (Table 5) revealed several significant associations. Univariate logistic regression
revealed that age (P<0.001), sex (P=0.021), number of medications (P<0.001), and treatment setting (P<0.001) were
significant predictors. These variables were subsequently included in a multivariate logistic regression model, which
identified polypharmacy, age, and treatment setting as independent risk factors for PIM use. Polypharmacy emerged as
the strongest independent predictor, with patients taking >5 medications showing a substantially greater risk of PIM use
than those taking 1~4 medications (adjusted OR=9.05, 95% CI: 7.20~11.38; P<0.001). Age demonstrated a significant
but nonlinear association with PIM use. Compared with patients aged >85 years, all the other age groups presented
increased risk, with the highest risk observed in the 80~84 years age group (adjusted OR=3.68, 95% CI: 1.79~7.57,
P<0.001). Additionally, inpatients demonstrated a greater likelihood of PIM use than outpatients did (adjusted OR=1.38,
95% CI: 1.05~1.80, P=0.021).

Discussion

This multicenter cross-sectional study, encompassing 21 hospitals across eight Chinese cities, represents the first
systematic evaluation of PIM patterns and associated risk factors among older patients living with HIV/AIDS in
China. Our findings revealed an overall PIM prevalence of 23.20% among elderly HIV/AIDS patients. This prevalence

Table 5 Associated Factors of Potentially Inappropriate Medications Among Older Patients

with HIV/AIDS
Factor Total | Event, n (%)* | Univariate Analysis Multivariate Analysis
OR (95% CI) P OR (95% CI) P
Age Groups
285 99 13(13.13) Reference
65~69 1088 | 241(22.15) 1.89(1.02~3.49) | 0.043 2.21(1.15~4.27) | 0.018
70~74 875 194(22.17) 1.88(1.01~3.50) | 0.045 2.53(1.31~4.89) | 0.006
75~79 389 104(26.74) 2.42(1.23~4.58) | 0.007 2.93(1.48~5.80) | 0.002
80~84 191 61(31.94) 3.10(1.59~6.05) <0.001 | 3.68(1.79~7.57) | <0.001
Gender
Female 521 101(19.39) Reference
Male 2121 | 512(24.14) 1.32(1.04~1.68) | 0.021 1.29(0.98~1.69) | 0.018
Number of diagnoses
<5 1220 | 304(24.92) Reference
>5 1422 | 309(21.73) 0.84(0.70~1.01) | 0.058
Number of Medications
1~4 2161 316(14.62) Reference
25 481 184(38.25) 3.63(2.93~4.51) <0.001 | 9.05(7.20~11.38) | <0.001
Hospital Level
Secondary | 306 73(23.86) Reference
Tertiary 2336 | 540(23.12) 0.957(0.72~1.28) | 0.774
Patient Source
Outpatient | 641 85(13.26) Reference
Inpatient 2001 | 528(26.39) 2.34(1.82~3.01) <0.001 | 1.38(1.05-1.80) 0.021

Notes:* Event refers to the occurrence of potentially inappropriate medications (PIMs).Values are presented as n (%).
P values are from logistic regression analysis. Reference groups are indicated as “Reference”.
Abbreviations: OR, odds ratio; Cl, confidence interval.
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falls within the range of 10% to 30% reported in the general elderly population in China, but is lower than the hospital-
based studies of older PLWH in Spain (29.4%).'""'*'® However, this diverges significantly from a study of the American
general elderly population, which reported PIM rates as high as 34.4%.'° These comparisons suggest that while PIMs are
a pervasive issue across aging populations, the centralized HIV care model in China—characterized by standardized ART
regimens, stringent drug interaction monitoring, and integrated comorbidity management—may partially mitigate poly-
pharmacy risks compared to fragmented healthcare systems.'” Nevertheless, the unique challenges of HIV, including
chronic inflammation, immune dysregulation, and high rates of multimorbidity, amplify susceptibility to PIM-related
complications such as ART-associated hepatotoxicity and CYP3A4-mediated interactions.'® Negative binomial regres-
sion analysis, after age adjustment, demonstrated a significant 33.3% reduction in Type 3 PIMs (medications requiring
cautious use) from 2019 to 2023 (P < 0.001), despite notable annual fluctuations. Conversely, using a single PIM
exhibited an overall significant increase of 11.6% (P = 0.020), particularly in 2021 (14.8%) and 2022 (10.8%). The
observed increase in single PIM use might be partially related to healthcare disruptions during the COVID-19 pandemic.
Age adjustment altered the interpretation of total PIM trends, highlighting the influence of demographic shifts on PIM
utilization. These contrasting trends between PIM categories underscore the complex interplay of factors influencing
medication safety in this population and the need for ongoing monitoring and targeted interventions.

Understanding the patterns of PIM use among elderly patients living with HIV/AIDS has significant clinical and
public health implications.'® ' With advances in antiretroviral therapy, HIV/AIDS has evolved into a chronic condition
with substantially improved life expectancy. In China, the proportion of elderly HIV/AIDS patients continues to rise,
reaching a national prevalence of 1.68% (95% CI: 1.00%~2.79%) by the end of 2022.% This population faces not only
challenges related to HIV infection but also multiple age-related chronic conditions, significantly complicating medica-
tion management. PIMs are closely associated with adverse health outcomes. Studies have demonstrated that inappropri-
ate medication use can significantly increase the risk of adverse drug reactions, rehospitalization, and mortality among
older patients. These risks may increase further in elderly patients with compromised immune function, such as those
with HIV/AIDS. This is attributable to their distinctive clinical profile, encompassing chronic inflammation, immune
suppression, and complex antiretroviral therapy (ART) regimens, which collectively elevate their susceptibility to drug-
drug interactions and adverse drug reactions compared to the general elderly population. For instance, ART-associated
toxicities and polypharmacy exacerbate the risk of PIM-related complications, such as gastrointestinal and cardiovascular
events, which are less prevalent among HIV-negative elderly individuals.?' In cases of polypharmacy, drug interactions
can potentially lead to more severe health complications from a health economics perspective, PIMs may substantially
increase healthcare resource consumption.”>?*> A systematic assessment of PIMs not only aids in identifying high-risk
medication patterns but also provides evidence-based grounds for developing targeted intervention strategies, which
optimizes healthcare resource allocation and reduce unnecessary medical expenditures.>* Therefore, it is critically
important to conduct an in-depth investigation into the prevalence, influencing factors, and evolutionary trends of
PIMs among elderly HIV/AIDS patients. Such research is essential for improving medication safety, enhancing quality
of life, and reducing the healthcare burden in this vulnerable population. Moreover, this comprehensive understanding
provides the necessary foundation for developing targeted prevention and intervention strategies.?

In our analysis of PIM patterns, medications that should be avoided in older adults constituted the largest category
(51.87%), with gastrointestinal medications being the most prevalent (27.91%). Notably, the inappropriate use of proton
pump inhibitors (PPIs) is particularly prominent, likely reflecting the common gastrointestinal symptoms in HIV/AIDS
patients.”® Previous studies have demonstrated that HIV infection can directly damage the gastrointestinal mucosa, while
antiretroviral therapy may also induce gastrointestinal discomfort, potentially leading clinicians to favor the prescription
of PPIs.?” However, substantial evidence suggests that long-term PPI use carries significant health risks. Meta-analyses
have shown strong associations between prolonged PPI use and increased fracture risk (OR=1.26, 95% CI: 1.16~1.36),
vitamin B12 deficiency (OR=1.83, 95% CI: 1.36~2.46), and gut microbiota dysbiosis.”® These risks may be amplified in
elderly HIV/AIDS patients with compromised immune function and reduced physiological reserve. Our findings also
revealed high utilization rates of medications associated with delirium (12.56%) and heart failure (6.40%), highlighting
the complex challenges in medication management for this population. The high proportion of delirium-related medica-
tions suggests potential overprescription in clinical practice, particularly given that elderly HIV patients already face an
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elevated risk of delirium, and certain medications used to treat delirium may paradoxically exacerbate cognitive
dysfunction.”*>° Additionally, the frequent use of heart failure-related medications underscores the prevalence of
cardiovascular complications in this population, attributable to both the chronic inflammatory state associated with
HIV infection and the cardiac toxicity of antiviral medications.>'~*

Multivariate regression analysis revealed three key independent predictors of PIM use: polypharmacy was the
strongest risk factor (adjusted OR=9.05, 95% CI: 7.20~11.38), followed by inpatient status (adjusted OR=1.38, 95%
CI: 1.05~1.80) and age between 65~84 years. This finding align with Tian et al’s study on age-related PIM prevalence
among the general elderly population in China. For most older adults, prescription medications are generally well-
accepted and may improve medication adherence. However, in individuals aged 80 years and older, the benefits of
prescribing are limited, with no significant reduction in mortality, likely attributable to poorer baseline health.** This
observation may reflect enhanced prescribing caution among clinicians for the oldest-old population while also high-
lighting the need to further explore the nonlinear relationship between age and inappropriate medication use.

These findings have several important clinical implications. Priority should be given to patients with polypharmacy,
and systematic medication reviews should be implemented to assess therapeutic necessity and optimize prescription
regimens.***> Enhanced medication stewardship programs are needed for inpatient care, incorporating more stringent
prescription review protocols. Age-stratified monitoring and intervention strategies should be developed to address
heterogeneous medication risks across different age groups.®®’

This study has several notable limitations. The absence of an HIV-negative control cohort limits our ability to
compare PIM prevalence directly with the general elderly population. Future studies should incorporate such a cohort to
elucidate HIV-specific PIM risks. The CHPACP database does not systematically record several critical HIV clinical
parameters, including viral load measurements, CD4+ T-cell counts, or duration of HIV infection since diagnosis. This
limitation prevents us from conducting the comprehensive HIV disease characterization. The absence of key clinical
parameters, particularly renal function indices, may have resulted in the underestimation of PIM prevalence in specific
high-risk populations. The cross-sectional nature of our study limits causal inference. Our analysis did not include
traditional Chinese medicines, potentially affecting the comprehensiveness of medication safety assessment in this
population. Furthermore, while our age criterion of >65 years aligns with the Beers criteria, it may not capture
medication safety patterns in the emerging cohort of HIV/AIDS patients aged 50-64 years. To address this gap in future
research, we propose developing a customized screening tool specifically calibrated for HIV-positive patients in this
younger elderly cohort. The development of culturally appropriate assessment tools that integrate both western and
traditional Chinese medicines is also needed to increase the ecological validity of medication safety evaluations in this
population.

Conclusions

This study reveals a prevalence (23.20%) of PIM use among older Chinese patients living with HIV/AIDS, with several
substantial risk factors. Polypharmacy emerged as the most potent independent risk factor for PIM use, with additional
considerable associations observed for inpatient treatment setting and specific age groups within the elderly population.
These findings underscore the complexity of medication management in this vulnerable population and emphasize the
need for geriatric-focused medication practices to inform the development of targeted intervention strategies for
optimizing pharmacotherapy.
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