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Abstract

Abstract

Background: The elderly population is increasing in India. Polypharmacy and inappropriate prescriptions are the major concerns while prescribing to the elderly patients. The Beers criteria is a tool to identify inappropriate prescription in the elderly. The objective of this study was to describe the prescribing pattern in elderly patients and to estimate the proportion of inappropriate prescribing through Beers criteria.

Materials and Methods: This cross-sectional study was conducted in the Department of Medicine and Pharmacology at a tertiary care center in Central Kerala after obtaining Institutional Ethics Committee Clearance.  Case records of inpatients aged ≥ 65years for a period of 6 months  (March to August 2020) were screened and the data were collected in a structured proforma which was analyzed using SPSS 16 for windows.

Results: Amongst the 124 case records reviewed, diseases related to cardiovascular system 33 (27%) were the main cause of admission. The major categories of drugs prescribed were from gastrointestinal (GI) system 96 (77.4%) followed by the those acting on blood and cardiovascular system. According to Beers criteria, 43 (53.32%) prescriptions had potentially inappropriate medications in elderly.

Conclusion: The most widely prescribed groups of drugs were related to the gastrointestinal system and the cardiovascular system. Potentially inappropriate medications identified in the elderly warrants extra caution while prescribing to the elderly.
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1. Introduction

The demographic transition in India driven by improvement in healthcare and living conditions have seen an increase in the ageing population.[1] The definitions of elderly are variable, an accepted standard being 60 as defined by the United Nations and in India; while most research defines it at 65 years and further the multidimensional old age threshold in India has been estimated at 67 years.[1–4] As per the statistics in 2024, the elderly comprise a little over 10% of the population in India and is projected to reach 19.5% by 2050.[2]

Age-related changes which comprise anatomical, physiological, pharmacokinetic, pharmacodynamic, functional as well as cognitive parameters and higher incidence of chronic diseases have been directly linked with polypharmacy, drug interactions and adverse effects in the elderly.[3] Inappropriate prescribing in the elderly runs in parallel with the over and under prescription particularly when potential age bias influence decision making.[5] Inappropriate prescribing can also be due to the use of uninformd and unsafe self-medication which increases the likelihood of harm unless properly monitored.[6] The American Geriatrics Society’s Beers criteria, and Screening Tool of Older Persons’ Prescriptions and Screening Tool to Alert to Right Treatment (STOPP-START) criteria are tools used for identifying the potentially inappropriate medication (PIM) use.[7,8]

While treating a geriatric patient, our goal is provision of optimal medication that maximises benefit while minimising the healthcare burden and adverse reactions. Co-morbidities and polypharmacy are important considerations while trying to achieve this balance. Careful and meaningful scrutiny of prescription pattern helps to get insights into the prescribing practises. Identification of modifiable errors can improve the patient care. Early identification of medication errors in the elderly will help in taking adequate precautions and preventive actions. There is a need to sensitize the medical fraternity about the chances of polypharmacy and disease morbidity due to drug interactions. This study would add in strengthening the literature on potentially inappropriate medications in the elderly. It describes the prescribing pattern and proportion of inappropriate prescribing amongst the elderly.

2. Materials and Methods

This was a cross-sectional study conducted in the Department of Medicine and Pharmacology at a tertiary care center in Central Kerala after obtaining Institutional Ethics Committee Clearance [IEC155/2019/MCTCR(8)/dated 29.11.2019]. The sample size was calculated based on the formula 4 pq/d2 with p = 44.82 (proportion of potentially inappropriate medications in medical wards), q = 100 – p, d = 20% of p which was 124.[9] The data from 124 case records of inpatients ≥ 65 years of any gender admitted in the medicine ward from March to August 2020 were collected in the structured proforma, entered in excel and analyzed using SPSS 16 for windows.

3. Results

Among the one hundred and twenty-four medical case sheets of patients above the age of 65 years 50(40%) belonged to the age category 65–70 years, 41 (33%) belonged to 71–75 years and 33 (27%) belonged to > 75 years. Sixty-three (50.8%) were females and 61 (49.2%) were males. Thirty patients were suffering from more than one clinical illness at the time of admission. Most common cause for admission was cardiovascular diseases accounting for 33 (27%) . Cardiovascular diseases like ischemic heart disease, acute coronary syndromes, heart failure and complications due to hypertension were found to be the most common reasons of admission. Other common causes included pulmonary diseases like Chronic Obstructive Pulmonary Disease and asthma 27 (22%), neurological diseases 27 (22%) and metabolic diseases 24 (19%). Gastrointestinal disorders and infectious causes accounted for about 12 (10%) and 15 (12%) of the admission respectively. The rare causes included cancer 4 (3%), renal diseases 7 (6%), and poisoning 6 (5%) followed by pulmonary conditions.

One hundred twenty-three (99%) patients had associated comorbid conditions like hypertension, diabetes mellitus and coronary artery disease and 72 (58%) had more than one associated co morbid illness. Four patients (3.2%) had up-to five comorbidities. Hypertension 64 (51.6%) was found to be the most associated comorbidity. One hundred and four (83.9%) of patients were admitted for a period of 1–5 days, 11 (8.9%) for 5–10 days, 4 (3.2%) for 10–15 days and 5 (4%) for more than 15 days.

A total of 995 drugs were prescribed for 124 patients. The average drugs prescribed per patient was 8.02 ± 3.01. The number of drugs prescribed in each prescription ranged from 2–16. Fourteen (11.29%) of the prescriptions had 1–4 drugs, 68 (55%) had 5–9 drugs, 40 (32.2%) had 10–14 drugs and 2 (1.61%) had 15–19 drugs. The major categories of drugs in the prescriptions were drugs acting on gastrointestinal (GI) system 96 (77.4%) followed by the those acting on blood and cardiovascular system as shown in Figure 1. The proton pump inhibitors were the most common group 56 (45.2%) prescribed amongst the GI drugs. Amongst the 47 antihypertensives prescribed, 34 were Angiotensin Converting Enzyme inhibitors followed by 10 calcium channel blockers and 3 beta blockers. The most preferred group of antimicrobial agents were the beta lactam antibiotics 29 (23.4%). Vitamins were prescribed in 52 (41.9%), 11 (8.9%) were supplemented with electrolytes, 37 (29.8%) were on intravenous fluids and 5 (4%) required blood transfusions.

One hundred and nineteen (96%) patients were prescribed parenteral drugs, 117 (94.4%) oral, 44 (35.5%) inhalational drugs and 2 (1.6%) topical. Out of the 124 prescriptions, 43 (53.32%) prescriptions with potentially inappropriate medications (PIM) were detected using the Beers criteria as summarized in Table 1.

[image: Figure 1]Figure 1: System wise categorization of drugs .


Table 1: Potentially inappropriate medications identified using Beers criteria.


	S. No	Name of the drug	Frequency	Recommendations

	1
2
3	Lorazepam Clonazepam Alprazolam	6
2
1	Avoid Benzodiazepines (BZD), because it increases risk of cognitive impairment, delirium, falls, fractures, and motor vehicle accidents in elderly.

	4	Spironolactone	5	It causes hyperkalaemia in heart patients if taken greater than 25mg/day.

	5	Aspirin	1	Use with caution in adults > 80 years old. Lack of evidence of benefit versus risk in such individuals.

	6	Digoxin	2	Avoid as first-line therapy for heart failure.

	7	Nitrofurantoin	2	Avoid in individuals with Creatinine Clearance < 30mL/min or long-term suppression: Potential for pulmonary toxicity, hepatotoxicity, and peripheral neuropathy, especially with long-term use.

	8	Insulin	19	Avoid; higher risk of hypoglycaemia without improvement in hyperglycaemia management regardless of care setting.

	9	Sulfonylureas	3	Avoid; chlorpropamide: Long half-life and can cause prolonged hypoglycaemia and SIADH; glimepiride and glyburide: higher risk of severe prolonged hypoglycaemia

	10	Trihexyphenidyl	1	Avoid as more effective anti-Parkinson's agents available.

	11	Prazosin	1	Avoid prazosin as it increases risk of orthostatic hypotension or bradycardia.



4. Discussion

This study comprehensively evaluated the prescription pattern in the elderly and estimated the proportion of PIM along with its description using the Beers criteria. Consistent with the findings of Bhaveshaikh et al., as well as Goudanavar P et al., the majority of the participants were in the 65–70 years age group.[9,10] Veena et al., observed that cardiovascular diseases and respiratory diseases were the most common reasons for hospital admission among elderly which is in concurrence with this study.[11] GI protective agents were the most commonly prescribed medications in our study. It was prescribed along with majority of the cardiovascular and antimicrobial drugs to prevent GI adverse effects.

The incidence of comorbidities is higher in the elderly. Among those 65 years and older in the United States, approximately 60% have at least two chronic conditions and 25% have at least four.[12] It was observed that about 37% patients had multiple diagnosis at admission. This shows that multiple systems are being targeted while prescribing to the elderly which could lead to polypharmacy and drug interactions. Elderly has been considered as a surrogate of comorbidity and expected end of life in evidence-based literature as the risk or prevalence of certain disease escalates with increasing age.[3]

The World Health Organization (WHO) says that polypharmacy is the concurrent use of multiple medications usually five which includes prescription, over the counter drugs, traditional as well as complementary medicines.[6,13] While it is advisable to keep the number of drugs per prescription as low as possible, the goal is to curb inappropriate polypharmacy which is irrational and to ensure appropriate polypharmacy based on evidence and patient characteristics.[13] By ensuring appropriate polypharmacy at the initiation of new treatment and transition across different health care setting, unwarranted drug interactions and adverse effects can be prevented. In a study conducted by Joshi et al, in a hospital in Nepal the incidence of polypharmacy in geriatric population was found to be 73%.[14] In this study, the average drugs prescribed per patient was 8.02 ± 3.01. Indian studies elsewhere have found an average drugs per encounter of 4.79, 5.51, 7.37, however Brazilian and Nigerian studies showed 3.8 and 3.9 drugs respectively.[9,15–18]

Potentially inappropriate medication (PIM) is defined as "a drug in which the risk of an adverse event outweighs its clinical benefit, particularly when there is a safer or more effective alternate therapy for the same condition".[19] Prescription of potentially inappropriate medications, polypharmacy and drug interactions are major therapeutic issues identified in the study. Prescribing patterns of drugs reflects the clinical judgement of the clinicians. The medications in Beers criteria are divided into three categories: Potentially inappropriate medications or classes to avoid in older adults, potentially inappropriate medications or classes to avoid in older adults with certain diseases, and syndromes that the drugs listed can exacerbate, and medications to be used with caution in older adults.[20] In this study, 43 cases of potentially inappropriate prescriptions were found. These drugs did not cause any adverse reactions in the patients, but it as per the Beers criteria it is safer to avoid usage of such high-risk drugs in the elderly. Studies done in India have estimated PIM as 32.19% and 35.5% as per Beers criteria for PIMs.[19,21] Prospective observational studies done outside India, have estimated PIMS as 34.5% in Brazil, atleast one PIM in 25.5% in Nigeria, while a Chilean study identified 32% one PIM, 20% two PIMs and 48% more than two PIMs.[22–24] Das et al., found that the most commonly identified PIMs included long-term use of benzodiazepines (69.4%) followed by prolonged use of proton pump inhibitors without appropriate indications (56.6%).[6] In this study 8 out of 43(18.6%) PIMs identified were of benzodiazepines. Clinico pharmacological reconciliation, patient centered deprescribing and medication reviews in collaboration with caregivers can help in curbing potentially in appropriate medications, thus decreasing the morbidity associated with it.

The limitations of this study include retrospective review of case sheets which adds to the literature but lacks immediate benefit to the patients. Prospective multicentric studies with larger sample size along with prescription audits and medication reconciliation would further provide better insights in this area. Only Beer’s criteria were used, inclusion of additional tools like STOPP/START criteria could have strengthened the findings. The clinical outcomes related to PIMs were not assessed.

5. Conclusion

Cardiovascular diseases were the most common reason for admission. The most widely prescribed groups of drugs were related to the gastrointestinal and cardiovascular system. Potentially inappropriate prescriptions identified using the Beer’s criteria in the elderly warrants extra caution while prescribing in geriatric patients. Proper deprescription habits with rational drug use and regular medication review can ensure better safety among the geriatric population.
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