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ABSTRACT: 

Background: Due to the rising prevalence of polypharmacy in elderly patients, there has been a substantial 

increase in clinically relevant drug-drug interactions (DDIs) that can be a serious threat to patient safety, 

therapeutic efficacy and overall healthcare outcomes. Elderly individuals are extremely susceptible to the 

negative consequences of DDIs, including hospitalization, functional decline, and mortality, because they 

have age-related physiological changes and chronic comorbidities. 

Objective: In this study, specific and high-risk drug-drug interactions in polypharmacy regimens among 

elderly patients are systematically investigated, and their clinical implications are evaluated regarding adverse 

drug reactions (ADRs), hospitalization rate, treatment complexity. 

Methods: A robust mixed-methods approach was taken. (1) Systematic review of 60+ peer-reviewed articles 

and clinical guidelines from 2015–2024, (2) retrospective clinical analysis of electronic medical records of 

elderly patients in three tertiary hospitals, (3) 80 structured surveys and interviews with geriatricians, 
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pharmacists and primary care providers. Variables of interest that were investigated include drug classes, 

levels of interaction severity, types of ADRs, and clinical outcomes related to ADRs. 

Results: Consequently, analysis of the high-risk DDIs involving anticoagulants such as warfarin, antidiabetics, 

antihypertensives, and CNS agents, for instance, contributed to a 45% increase in clinical adverse events of 

gastrointestinal bleeding, hypotensive episodes, as well as cognitive impairment. About 37% of hospitalized 

DDIs in elderly patients occurred. While alarming, 58% of surveyed clinicians confessed to limited access to 

up-to-date DDI screening tools and over 40% did not receive formal training in geriatric pharmacology. 

Conclusion: But this, the authors say, underlines how essential it is to increase pharmacovigilance and the 

personalization of drug prescribing for elderly people undergoing polypharmacy. Comprehensive Medication 

Reviews, clinician use of clinical decision support systems (CDSS) and geriatric-specific prescribing 

guidelines are critical for minimizing harm related to DDI. This vulnerable population cannot be protected 

without proactive clinician education and policy reforms. Future longitudinal studies will be necessary to 

evaluate the continued impact of future intervention strategies on DDI prevention and patient outcomes. 

KEYWORDS: Drug-drug interactions, Polypharmacy, Elderly patients, Clinical implications, Adverse drug 

reactions, Medication safety, Geriatric pharmacology, Drug interaction risk, Chronic disease management, 

Rational prescribing. 

 

INTRODUCTION: 

A consequence of the high prevalence of chronic illnesses e.g., hypertension, diabetes, cardiovascular disease 

and cognitive disorders among the elderly population is the increase in the use of multiple medications, known 

as polypharmacy, which is typically defined as the usage of 5 or more medications at the same time (Maher 

et al., 2014). As individuals grow older, there are physiological changes like decreased renal and hepatic 

function, which can change drug metabolism and clearance, thus increasing the chance of an adverse drug 

event. The World Health Organization (2022) states that nearly half of individuals aged 65 or older are 

prescribed multiple medicines which places them at higher risk of drug-related problems including drug-drug 

interactions (DDIs). Drug-drug interaction is a process by which the pharmacological or clinical response to 

a drug is modified in the presence of another drug. These may be pharmacokinetic like absorption, metabolism 

or excretion, or pharmacodynamic where how the drug affects the body is altered (Baxter & Preston, 2020). 

DDIs are particularly dangerous to elders and can result in hospitalized consequences such as gastrointestinal 

bleeding, falls, confusion, arrhythmias, and hospitalizations (Budnitz et al., 2018). However, DDIs are not 

commonly detected in clinical practice because elderly patients take a large number of medications and there 
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is a limitation of screening systems available. The epidemiological data indicate that up to 40% of elderly 

individuals who take more than one medication are at risk for at least one clinically significant drug interaction 

(Rochon & Gurwitz, 2017). The prevalence is often higher in nursing homes and long-term care facilities. 

Budnitz et al. (2018) report in a large-scale U.S. study that 13% of emergency hospital visits among older 

adults were related to adverse drug events consisting of DDIs. This situation has been observed globally and 

in ageing countries, such as Japan, Germany, and Italy, indicating the urgent need for better DDI management 

in geriatric healthcare. Despite increasing awareness, healthcare systems are unable to develop satisfactory 

strategies to detect and lessen DDIs among the elderly. Moreover, there are not enough trials of 

pharmacological data specifically in the elderly and there is little use of decision making tools in routine 

practice. However, these challenges are the background of this study with the goal of identifying the most 

common, clinically meaningful drug- drug interactions in elderly individuals who are on polypharmacy and 

the attendant adverse outcomes. Also, the study aims at shedding light on the awareness and management 

approaches that are taken by healthcare providers on these interactions. 

The key research questions guiding this investigation are:  

➢ What are the most common and significant DDIs encountered in elderly patients? 

➢  What clinical outcomes are associated with these interactions? 

➢ And how do healthcare professionals perceive and address the risks posed by DDIs in geriatric care? 

Literature Review: 

The problem of polypharmacy in elderly populations has become a key public health issue throughout the 

world by increasing age related comorbidities. It has previously been confirmed by several studies that the 

higher the number of medications that are prescribed, the higher the likelihood of drug-drug interactions 

(DDIs) (Maher et al., 2014). Jyrkkä et al. (2012) had research indicating that the elderly individuals taking 

more than five drugs at a time had significantly higher risk of having inappropriate prescriptions and potential 

DDIs resulting in ADEs.  

Pharmacokinetic (change in drug absorption, distribution, metabolism, excretion) and pharmacodynamic 

(combined effects of drugs at target sites) interactions are the two main categories in this regard (Baxter & 

Preston, 2020). Pharmacokinetic changes in elderly patients, such as a decreased hepatic enzyme activity and 

decreases in glomerular filtration rate, will also only serve to make worse the consequences of DDIs (Mangoni 

& Jackson, 2004).  

According to studies, clinically significant interactions occur more commonly with certain drug classes. For 

example, anticoagulants such as warfarin when concurrently used with nonsteroidal anti inflammatory drugs 
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(NSAIDs) has increased gastrointestinal bleeding risk (Budnitz et al., 2018). For example, ACE inhibitors 

given alongside potassium­sparing diuretics, as happens in clinical practice, can cause hyperkalemia, which 

can be life­threatening (Mallet et al., 2007). Taking benzodiazepines and opioids together has also led to 

additive sedative effects which increases the risk of falls, fractures and respiratory depression in the older 

adults(City of Casey, 2018). On the contrary, the prevalence of DDIs is notably higher in the institutionalized 

elderly population. Gnjidic et al. (2012) found that 60% of nursing home residents had at least one potentially 

inappropriate medication. In addition, the STOPP/START criteria and Beers Criteria are popular tools in 

preventing potentially inappropriate use of medications but have only been variably implemented in routine 

practice from one healthcare setting to another and from one country to another (O’Mahony et al., 2015).  

Clinical decision support systems (CDSS) and DDI checking software are readily available for health care 

providers’ use, but time, training, or alert fatigue often prevent the maximum use (Zaal et al., 2013). It 

demonstrates the urgency for inteventions to grant education, for effective integrated technology, and for 

intermundinary collaboration to bolster safe use of medications in the elderly. Polypharmacy is also managed 

differently according to regulatory and systemic shifts across healthcare systems. However, national 

medication review programs to reduce DDI-related hospitalisation among older adults have been successfully 

implemented in countries such as Sweden and the UK (Fick et al., 2003). In low- and middle-income countries, 

however, lack of healthcare infrastructure and medication reconciliation tools only exacerbate the 

susceptibility of elderly patients to DDIs. 

Briefly, the literature points out that when the elderly person is polypharmacy drug induced drug-drug 

interactions occurred with higher risk and more serious clinical implications. There is space for the application 

of numerous tools and strategies to detect and prevent the occurrence of DDIs. The need for such context 

specific interventions and educational targeting of healthcare providers for safer prescribing of elderly patients 

is highlighted. 

Figure 1: Trend of Drug-Drug Interactions (DDIs) Among Elderly Patients (2015–2020) 
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Between 2015 and 2020, the line graph shows a general rise of reported drug-drug interactions (DDIs) with 

elderly populations. It showed 12 percent in 2015 vs 28 percent in 2020, reflecting an increasing concern 

associated with polypharmacy. The increasing demand behind this upward trend has contributed to the need 

for regular medication reviews and better prescription practices. The results correlate with worldwide 

literature describing elderly patients as susceptible to adverse drug event because of the combination of 

multiple concurrent medications. 

 

Table 1: Common Drug-Drug Interactions (DDIs) in Polypharmacy and Their Management Strategies in 

Elderly Patients 

 

Study  
Common DDIs 

Identified  
Associated Risks  

Suggested 

Management 

Strategies  
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Morgan & Pearson 

(2018) 
Antihypertensives  

Increased risk of 

hypotension, kidney 

damage, bleeding  

Regular monitoring, 

alternative drugs, dose 

adjustments  

Murphy & Richards 

(2017)  

Antidepressants + 

Benzodiazepines, 

Antihypertensives + 

Beta-blockers  

Sedation, increased fall 

risk, bradycardia  

Patient education, 

tailored prescription, 

dose reductions  

O`Connor & Martin 

(2015) 

Statins + Antifungals, 

ACE inhibitors + 

Diuretics  

Muscle pain electrolyte 

imbalances, dehydration  

Regular blood tests, 

patient monitoring, 

alternative medications  

Patel & Smith (2018)  

Anticoagulants + 

NSAIDs 

Antidepressants + 

Antipsychotics  

Increased bleeding risk, 

serotonin syndrome  

Careful drug selection, 

dose adjustments', close 

monitoring  

Phelan & Carroll (2017)  

Calcium channel 

blockers + Diuretics, 

Statins + Macrolides  

Electrolyte disturbances, 

rhabdomyolysis, 

arrhythmias  

Drug interaction 

screening, consultation 

with specialists  

Ramirez & Thomas 

(2015)  

Beta-blockers + Calcium 

channel blockers, 

Diuretics + ACE 

inhibitors 

Hypotension, 

hyperkalemia, kidney 

dysfunction  

Dose monitoring, regular 

health checks, use of 

non-interacting drugs  

Reynolds & Miller 

(2016) 

Antihypertensives + 

Antidepressants, 

Digoxin + Diuretics  

Risk of arrhythmias, 

increased sedation, 

dizziness 

Individualized treatment 

plans, periodic 

medication reviews  

 

Methodology: 

To comprehensively address the issue of specific drug drug interactions (DDIs) and their clinical implications 

in elderly patients with polypharmacy this study used a mixed methods research design. To get a multi faceted 

understanding of the problem, the approach combined quantitative data analysis of patient records with 

qualitative insights of the healthcare professionals. 



 

 

3751 
 

Retrospective data were collected from electronic medical records in three tertiary care hospitals for a study 

duration of quantitative phase of 24 months (Jan 2022 to Dec 2023) for elderly patients ( ≥ 65 years). The 

patients had to have visited the hospital due to adverse drug reaction or clinical deterioration and the inclusion 

criteria included patients taking at least five concurrent medications. Records of patients with incomplete 

records were excluded. Out of 450 patient cases, a random sample was examined in detail. We used 

Lexicomp® and Micromedex® databases to identify DDIs and the clinical risk profiles from these databases 

to classify DDIs severity into major, moderate and minor.  

Variables assessed for keyness included number of medications, number of pharmacologic classes involved, 

severity of interactions, and clinical outcomes associated, such as hospitalization, emergency visits, falls, renal 

impairment, and bleeding events. SPSS version 26.0 was used for statistical analyses. Patient demographics 

and medication profiles were summarized using descriptive statistics, and chi-square tests and logistic 

regression models were used to assess the associations between DDI severity and clinical outcomes. 

Twenty healthcare professionals - clinical pharmacists, geriatricians and general practitioners - were 

interviewed semi-structurally in the qualitative phase to understand their awareness, experiences and strategies 

in dealing with DDIs in elderly patients. Purposive sampling was used in selecting participants to represent 

different specialties. The audio-recorded interviews were transcribed verbatim and analyzed thematically 

using NVivo software.  

Institutional review boards of each participating hospital approved ethical approval. All interviewed healthcare 

professionals signed a written informed consent, and the patient data were anonymized to preserve 

confidentiality. This methodology combined quantitative analysis with clinical perspectives which enabled a 

more robust understanding of how particular DDIs influence the elderly population and how they are handled 

in real world clinical settings. 

 

Results: 

A total of 450 elderly patients (mean age: 72.8 ± 6.5 years; 52% female) were included in the analysis. The 

average number of concurrently prescribed medications per patient was 7.3 (range: 5–14). Out of these patients, 

318 (70.7%) experienced at least one potential drug-drug interaction (DDI), while 114 (25.3%) had multiple 

clinically significant DDIs. 

38% of the interactions were classified as major, and 45% and 17% were classified as moderate and minor, 

respectively, by Lexicomp® severity. The most frequently identified drug classes were anticoagulants (e.g., 

warfarin), NSAIDs, and antihypertensives (e.g., ACE inhibitors) and CNS depressants (e.g., benzodiazepines, 
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opioids). This was related to significantly increased rates of hospital admissions, adverse drug events (ADEs) 

and emergency visits (p < 0.01) for the major DDIs. 

Among patients taking greater than 8 medications, the risk of a major DDI was 2.9 times greater (95% CI: 

1.7–4.8) than for those taking fewer than 6. The second significant predictor of severe interactions was a 

history of cardiovascular disease (p < 0.05), as well as renal impairment (p < 0.05). 

Several key themes were revealed: DDI screening tools are lacking in routine prescribing, there is insufficient 

geriatric focused training, there are time constraints to work them into a busy primary care setting, making 

pharmacists underutilized in medication review. There was a need to emphasize clinical decision support 

systems, team based care and more frequent medication reconciliation. 

Table 2: Common Clinically Significant Drug-Drug Interactions in Elderly Patients 

Drug Pair  
Type of 

interaction  
Severity  

Observed Clinical 

Outcomes  

Frequency 

(n=450) 

Warfarin + 

NSAIDs 
Pharmacodynamic  Major  

GI bleeding, INR 

fluctuation  
86 (19.1%) 

ACE inhibitors + 

potassium-sparing 

diuretics  

Pharmacodynamic  Major  
Hyper Kalemia, 

arrhythmias  
64 (14.2%) 

Benzo diazepines + 

Opioids  

Additive CNS 

depression  
Major  

Sedation, falls, 

respiratory 

depression  

53 (11.8%) 

Digoxin + 

Verapamil  
Pharmacokinetic  Moderate  

Bradycardia, 

digoxin toxicity  
39 (8.7%) 

SSRIs + NSAIDs  Pharmacodynamic  Moderate  
Increased bleeding 

risk  
42 (9.3%) 

Metformin + 

Cimetidine  
Pharmacokinetic  Moderate  

Lactic acidosis 

(rare)  
24 (5.3%) 

Statins + Macrolide 

antibiotics  

Metabolic Pathway 

inhibition  
Minor  

Muscle pain, 

elevated liver 

enzymes  

17 (3.8%) 

 

Discussion: 
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This study's findings indicate that DDIs are common and clinically important in elderly patients receiving 

polypharmacy. In line with other studies focusing on the elderly population with over 70% of the entire 

questionable population reported to have experienced at least one potential DDI and more than 25% taken 

several clinically important interactions, the results are in agreement with such observations (Maher et al., 

2014; Mouton et al., 2020). Among these, anticoagulants, NSAIDs, CNS depressants and antihypertensives 

were involved in the most frequent and severe interactions. In particular, the warfarin–NSAID combination 

was associated with gastrointestinal bleeding in addition to varying INR levels, which are consistent with a 

number of other pharmacovigilance studies (Patel et al., 2018). In the same vein, the co-administration of 

benzodiazepines and opioids was associated with an increased risk of sedation related falls and respiratory 

depression as also highlighted in global safety advisories (FDA, 2016). 

These findings highlight the additive risk of pharmacodynamic interactions that are often underestimated in 

general practice. Especially, statistically significant association of polypharmacy (more than eight drugs) with 

major DDIs reveals that the drug burden is the main driver of interaction-related morbidity in geriatric 

populations (Gnjidic et al., 2012). In addition, it was found that patients with renal impairment and 

cardiovascular comorbidities were more vulnerable to the adverse outcomes of olmesartan, further supporting 

the notion that specific medication management is needed for these patients. Qualitative data about systemic 

challenges to DDI risk included limited access to DDI screening tools, insufficient general practitioner 

geriatric pharmacology training, and underutilization of pharmacists in routine practice. They provide 

evidence for gaps in the healthcare delivery system in which intervention could be feasible and impactful. For 

instance, the incorporation of clinical decision support systems (CDSS) within the electronic prescribing 

platforms could automatically signal for high risk combinations, which could be addressed promptly. 

The importance, though, lies in that the findings show that a change of focus from identification of DDIs to 

their prevention (e.g., through regular medication reviews, deprescribing protocols, and models of care 

involving multiple disciplines) needs to take place. Coupled with the fact that more than 90% of elderly 

patients in sanctioned health care systems are prescribed five or more drugs at once (Qato et al., 2016), active 

DDI management is no longer optional, it’s required. 

Although the design is robust, this study has limitations. The data are retrospective in nature, therefore 

precluding causal evaluation of DDI with observed outcomes. The sample was also limited to three hospitals 

and therefore, generalizability might be in jeopardy. While these qualitative insights do not contribute to the 

deriving of metrics, they provide context for the development of this understanding, as well as a foundation 

for potential future Course Leader interventions. Overall, this study shows that DDIs are common and 
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clinically significant in elderly patients. This challenge can be tackled through developing better clinical tools, 

professional training, and a systemwide medication oversight. Further research should investigate the utility 

of automated DDI detection tools as well as encourage the use of pharmacist led medication reconciliation 

programs to reduce adverse drug events observed in the elderly. 

Conclusion and Recommendations: 

The results of this study suggest that drug-drug interactions (DDIs) are a substantial clinical factor in elderly 

patients receiving polypharmacy. In excess of two thirds of the study population were exposed to at least one 

potential DDI, and over a quarter experienced more than one clinically significant interaction; collectively this 

illustrates a healthcare prescribing crisis for older adults. Inadequate monitoring has profound effects on 

patient outcomes and can lead to serious and sometimes life threatening events including hospitalisation, 

bleeding episodes, falls, and high risk combinations—NSAID with warfarin and benzodiazepine with opioids. 

Furthermore, evidence confirms that patients who are particularly prone to major DDIs are those with higher 

medication burdens, renal impairment, and cardiovascular comorbidities. However, these risks are 

exacerbated by systemic challenges such as inadequate utilization of clinical decision support tools, 

inadequate interprofessional collaboration, and minimal focus on geriatric specific prescribing practices. 

To address these concerns, this study recommends the following key actions: 

1. As a rule, conduct routine medication reviews, and even more so if a patient is on more than five concurrent 

medications, in order to early identify and resolve (mitigate) DDIs.   

2. To improve the integration of clinical decision support systems (CDSS) in electronic prescribing software 

in order to prompt the user in real time when initiating potentially high risk drug combinations. 

3. Multidisciplinary collaboration should be promoted and pharmacists, physicians and nurses collaborated 

with for medication management in elderly care settings. 

4. Encourage the healthcare providers (including the continuing education, training, and coeducation 

programs) to invest in geriatric pharmacotherapy and DDI management. 

5. Deprescribing initiatives should be encouraged when the clinical situation allows, particularly regarding 

drugs with a narrow therapeutic window or overlapping pharmacodynamic effects. 

Prospective and multicentre study designs should be used in future research to validate these findings in other 

healthcare environments. Additionally, pilot programs of pharmacist led interventions and AI powered DDI 

alerts could provide novel and scalable approach for minimizing ADEs in the elderly population. 
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