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ABSTRACT:

The continual prescription of numerous medications to a patient is known as polypharmacy. Polypharmacy is
a big worry because of the hazards and even mortality that can result from it, especially in light of the changing
demographics and rising number of older patients. This geriatric condition has become more prevalent during
the past ten years due to a variety of factors. First of all, there are frequently no recommendations for the
management of comorbidities. Second, as the population ages, multi-morbidity is increasing. Third, there
aren't many describing techniques, and the outcomes are inconsistent. This concise overview includes the
causes, consequences, and practical step-by-step instructions for deprescribing polypharmacy, along with its
implications on mortality and morbidity. The study is based on a search of the literature for 2015 English- and
German-language randomized control trials and reviews as well as integration of pertinent citations as a result
of this search later on in the PubMed database. Better health care availability and treatments for diseases that
formerly had no cure have been linked to an increase in life expectancy. But taking numerous medications
increases the chance of getting the wrong prescription and having drug-related issues. This study looked into
inappropriate drug use and polypharmacy among elderly individuals in India.

Keywords: Deprescribing, frailty, various diseases, and wrong drug.

INTRODUCTION:

Based on an analysis of the patient's most recent data, polypharmacy is the concurrent use of five or more
drugs. Due to the physiological and pathological changes brought on by aging, people are more likely to
develop multi-morbidity (the presence of two or more chronic health disorders) and be given several
prescriptions for medications. In older persons, the cutoff threshold of five medicines is linked to the likelihood
of unfavourable outcomes such as falls, frailty, disability, and mortality. One of the crucial components of
comprehensive geriatric care is the drug regimen. The main components of polypharmacy therapy in the
clinical setting are reviewed in this activity. It covers how members of an interprofessional team can handle
the care of patients taking various drugs more successfully.[2]

While some define polypharmacy as the concurrent use of numerous medications by patients, others refer to
it as the optimization of pharmaceuticals such that a patient can utilize multiple suitable treatments. The actual
number of different medications used to describe "Polypharmacy" typically ranges from five or more
acceptable medications, therefore the concept is up for debate. The number of over-the-counter medications
and herbal supplements used was not taken into consideration in this study because it is crucial to concentrate
on the prescription, appropriate medications when defining polypharmacy.[3]
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FIGURE 1. The visual depiction captures the elaborate web of medication regimens, intricately intertwined,
reflecting the intricate nature of polypharmacy.[1]
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A person who is 65 years of age or older is considered to be a geriatric, according to WHO rules. Individuals
in the geriatric population require additional medication, since they are more likely than younger individuals
to have chronic conditions. Because of greater side effects, non-adherence, financial costs, drug-drug
interactions, and morbidity consequences, taking more prescriptions is seen as a risk factor [4]. The average
life expectancy in the world is expected to rise by 10 years compared to that in the 2000s as a result of the
aging global population, with the number of persons over 65 expected to reach 71 million by 2030, up from
35 million in 2000. This drug indicates that a person will need to take more medications [5]. Better access to
healthcare and more effective treatments for numerous diseases have been linked to an increase in life
expectancy. As a result, more older patients are receiving prescriptions for multiple regimens to treat various
illnesses. 'Polypharmacy’ refers to the use of numerous medications (at least five different types of drugs) in a
single patient. Although the term "polypharmacy” has several different definitions, the one that is most
frequently used is the one that was just [6] Despite mounting evidence that polypharmacy raises the risk of
drug-drug and drug-disease interactions and adverse drug responses, it is nonetheless common practice to treat
numerous chronic conditions simultaneously with a variety of medications [7]. It is undeniably true that older
populations are more susceptible to PIP and drug-drug interactions (DDIs) [8, 9]. When safer alternatives are
available, administering drugs that entail more risk than benefit is considered inappropriate [10,11]. It includes
prescribing medications with harmful drug-drug and drug-disease interactions as well as the inappropriate
usage of dosage, dosage form, or duration [12,13].

TYPES OF POLYPHARMACY:

Although there is no single, accepted definition of polypharmacy, there are three basic types:
1. Excessive polypharmacy (EPP): using ten or more medications concurrently.
2. Polypharmacy (PP): taking five to nine medications.

3. No polypharmacy: Not taking more than four medications, including those who don't take any.[1]

TABLE 1: Associated factors [14]
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Individual / factors Physician factors Systems- level factors

Increasing age Lack of education

e Different electronic
medical system

Female gender e High patient work load e Poor physician- physician
communication

e White ethnicity/ race e Improper medication e Lack of  continuity
reconciliation between multiple medical
providers
o Lower socioeconomic e Poor physician -patient
status communication e Ineffective transition of
care
e Multiple chronic conditions e Multiple prescribers
e Decreased cognitive e Prescribing habits
capacity
e Self-medication e Adherence to multiple
medical guidelines.
e Use of OTC medications o Use of potentially
e Borrowing from inappropriate medications
friends/family [14]

ISSUES OF CONCERN IN POLYPHARMACY:

For the reasons listed below, polypharmacy is a particular cause for worry among older adults.

1.

Adverse effects (ADE): A drug's harm at recommended dosages is referred to as an injury
occurring from usage of the drug. In 5% to 28% of acute geriatric medical admissions, ADEs are
the underlying cause. One of the significant effects of incorrect pharmaceutical use in older
individuals is preventable adverse drug events (ADEs). Cardiovascular medicines, anticoagulants,
hypoglycaemics, diuretics, and NSAIDs are the drug classes most frequently linked to avoidable
ADEs. Due to age-related metabolic changes and slower medication clearance, adverse drug
effects are more common in older persons. As more medications are used, the danger multiplies
[15].

Drug interactions: The potential for drug-drug interactions, or the pharmacologic or clinical
reaction to the administration of a drug combination that differs from the response expected from
the known effects of either of these two agents when given alone, is increased by the use of many
drugs. The majority of drug interactions involve cardiovascular medications. The cognitive
(delirium), acute renal failure, and hypotension adverse effects that are linked to drug-drug
interactions are the most frequent ones [15]. e.g., Anti-inflammatory drugs may worsen renal
function and raise blood pressure.[18]

[Prescribing Cascades]: When further medications are given to treat the side effects (ADE) of
additional medications because the ADE was mistakenly thought to be a brand-new medical
ailment

Improper therapy, or noncompliance [17]: especially if connected to a decline in cognitive or
visual abilities

The chance of developing a hip fracture: In some case-control studies, polypharmacy has been
identified as an independent risk factor for hip fractures in older adults, even though the quantity
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of medications may have been a sign of a higher risk of exposure to certain classes of medications,
such as central nervous system (CNS)-active medications linked to falls.[16]

Use of OTC and complementary medicines has grown over the past ten years as studies have revealed
a high prevalence of these drugs among the senior population. Less than half of people talk to their
doctors about using herbal supplements, other goods, or supplementary treatment. There are safety
concerns with their use, including about the potential for drug-herb interactions.

Care transitions include those between a hospital and a patient's home or a facility like a nursing home.
Patients who experience drug errors frequently run the risk of polypharmacy. This is due to the fact
that patients frequently start new prescriptions or cease old ones, which can lead to numerous
medication errors and unfavourable results.

Aging-related changes in drug absorption, distribution, metabolism, and elimination, or
pharmacokinetics. Aging-related physiologic changes lead to several modifications in the
pharmacokinetics and pharmacodynamics of medications, which raises the likelihood of negative drug
responses. The key to delivering the best pharmaceutical care for older patients is to take initial dose
adjustment into account, as well as frequent medication reconciliation and study of the prescription
list [19].

DRUG INTERACTIONS:

When a medicine is taken with certain other medications, meals, or supplements, or when it is taken while

you have certain medical conditions, it can alter how the drug behaves in the body.

Examples include:

» Combining two medications, like aspirin and blood thinner.

* Drugs and food interactions, like statins and grapefruit;

* Drugs and dietary supplements, such as gingko and blood thinner.

» Medicines and health issues, such as aspirin and medicine interactions could alter how effective a
medicine is, induce side effects, or alter how one or both drugs work [20].

FIGURE 2 Types of drug interaction [21]
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DRUG-DRUG INTERACTIONS: It occurs when one medicine interacts with, or interferes with, another.
This may change how one or both drugs interact with the body or result in unanticipated side effects.

1. Antibiotic+ Blood thinner - Antagonism (less effect)

2. Codeine+ Paracetamol - Addition (increased analgesic effect)
3. Decongestants + Antihypertensives - Potentiation (high blood pressure)
4. NSAIDS+ COX 2 inhibitors - Synergism (increased bleeding)

TABLE 2: Examples of drug-drug interactions

Major DDIs Haloperidol +tizanidine
Amiodarone +furosemide

Moderate DDIs Furosemide +lisinopril
Risperidone +atenolol

Minor DDIs Lansoprazole +aspirin
Omeprazole +glimepiride

DRUG -FOOD INTERACTIONS: A drug-food interaction occurs when the substances in the medication
you are taking are impacted by the food you are eating, preventing the medication from acting as it should.

1. Bisphosphonates + any drug - reduced effectiveness of the drug

2. Digoxin +oatmeal - decreased the absorption of the drugs
3. Aspirin + milk - upset stomach

4. Acetaminophen+ alcohol - liver damage

DRUG- DISEASE INTERACTION: When a medication aggravates or worsens a pre-existing medical
condition, there has been a drug-condition interaction.

1. Nasal decongestants+ hypertension - increased blood pressure
2. Minoxidil + heart failure - fluid retention

3. Nicotine +high blood pressure - increased heart rate

4. Beta blockers + heart failure - worsen asthma [22]

DRUG- HERB INTERACTION: Western medications and herbal products may interact in the body when
used combined, causing kinetic and dynamic changes. [23]

Due to the frequent use of herbal medications alongside medicinal treatments, the possibility of herb-drug
interactions is increased.

An estimated 5 to 20 percent of people generally use herbal remedies because
1. Naturally available.

2. Consideration of safe use
3. Readily available
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TABLE 3: Herbal and conventional drug interactions.[24]

Echinacea Anabolic steroids, Hepatoxicity
methotrexate
Ginkgo, Iron Decreased absorption.
Ginger,
Devils claw
Tamarind Acetylsalicylic acid | Increased bleeding
Liquorice Prednisolone Enhanced aldosterone
effects
St. John’s wort | Cyclosporine Reduced blood levels and
Midazolam decreased area under the
Tacrolimus curve (transplant rejection
with cyclosporine effects)

DRUG- ALLERGY INTERACTION: One unpredictably occurring ADR 1is drug allergy, which includes a
range of immunologically mediated hypersensitivity reactions with various causes and clinical manifestations
[25]. It accounts for between 5 and 10 percent of all ADRs [26]. Unpredictable ADRs include pseudo allergic
reactions, commonly referred to as pseudo-allergic or non-immune-mediated reactions.

FIGURE 3: Schematic representation of drug allergy interaction [27]
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These reactions lack immunological specificity but are frequently clinically indistinguishable from actual
immunologically mediated allergy reactions.

Symptoms:

e Skin rashes

e Itching

e Swelling

e Anaphylaxis

e Wheezing or other breathing problems [29]
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DRUG- GENE INTERACTION: Drug-gene interactions are the actual or implied interactions between drug
molecules (ligands) and gene products (targets) discovered by literature mining or database parsing. Numerous
of these interactions have details about the different sorts of interactions that describe how medicine interacts
with the genes.[28]

ADVERSE DRUG REACTIONS:

According to WHO, an adverse drug reaction (ADR) is ‘a response to a drug which is noxious and unintended,
and which occurs at doses normally used in man for prophylaxis, diagnosis, or therapy or for modification of
physiological function.’ It is crucial in this statement that the event is harmful (an unanticipated therapeutic
response, for instance, may be a side effect but not an unfavourable reaction) and that it relates to the patient's
response, in which individual circumstances may play a significant influence.

A serious adverse event is any event that:

« Is fatal

+¢ Is life-threatening

TABLE 4: Types of adverse drug reactions [31]

A Augmented Dose dependent predicted from | Hypoglycaemia-
the known pharmacology of the | insulin
drug
B Bizarre Unpredictable Anaphylaxis to
Dose independent penicillin
Rare, fatal.
C Chronic Prolong treatment Analgesic
neuropathy
D Delayed After years of treatment Antipsychoti-
turdive
dyskinesia
E End of use Withdrawal effect GC withdrawal-
adrenocortical

+« Is permanently/significantly disabling

+ Requires or prolongs hospitalization

+ Causes a congenital anomaly

+ Requires intervention to prevent permanent impairment or damage [30]

POTENTIAL ADRs DUE TO DRUG- DRUG INTERACTION:

One of the main reasons for mortality and health issues for many people is adverse drug reactions (ADRs).
The significance of ADR and the cost to the healthcare system are substantial [32]. According to the findings
of numerous research, 2.9% to 5.6% of hospital admissions are the result of ADRs, and up to 35% of patients
have an ADR while they are hospitalized.[32,33] Drug-drug interactions (DDI), one of the main causes of
ADR, should be noted.[34] According to a recent study, medication interactions were to blame for 25.9% of
ADRs.[32] Due to the many study types, populations, frequency measurements, and categorization systems,
estimating the incidence of ADR caused by DDI is highly challenging.[35] Patients who take multiple
medications are especially vulnerable to these incidents. One of the most frequent and difficult disorders is
kidney disease. As kidney function declines, numerous problems occur because of the need for multiple drugs.
The same problem also leads to alterations in medication kinetics brought on by renal failure, which opens the
door to ADRs and many interactions. Understanding ADR and DDI in this population can therefore enhance
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quality of life while lowering expenses, hospitalization, and mortality.[36] To determine the causal
relationships between drug administration and adverse effects, the Naranjo algorithm was used.[37]

TABLE 5: Examples of Characteristics of drug interactions leading to adverse drug reactions [38]

DRUG/PAIR | COMPLICATION | NARANJOSCALE | SEVERITY OF | PATIENT
DRUG OUTCOME
INTERACTION
Prednisone, Esophageal 5 Severe Partial
rituximab candiasis recovery
Cyclosporine, | Dyspepsia 7 severe Complete
prednisolone recovery
Amiodarone, | 1 ALT, AST 8 moderate Partial
atorvastatin recovery

PRESCRIBING PATTERN IN ELDERLY PATIENTS:

The quality of the prescriptions that are written is a crucial cognitive aspect in assessing the health of the aged
population, but the growing need for good prescriptions presents difficulties for primary care doctors.[39] The
clinical practice of polypharmacy in the elderly is common since they frequently have multiple concurrent
ailments. A higher risk of adverse drug events (ADE), such as myocardial infarction (Ml), ventricular re-entry
rhythms, etc., might result from inappropriate pharmaceutical prescribing [40,41]. CNS depressants,
antipsychotics, tricyclic antidepressants (TCA), and selective serotonin reuptake inhibitors (SSRIs) are a few
examples of medications [42]. NSAIDs and anticholinergic medications increase the chance of falling by 50%
and are linked to hip fractures, gastrointestinal bleeding, cognitive decline, and functional decline [43].
Therefore, Potentially Inappropriate Prescribing (PIP), which is especially common in the elderly, is a serious
problem for patient safety and sane medical care. [44]

The research of medication prescribing trends in healthcare institutions has been aided by a set of drug usage
indicators provided by the World Health Organization (WHO) (WHO, 1993). Numerous studies have
employed prescribing indicators to highlight issues with global patterns of drug prescriptions. These studies
offer information that can be included in future plans to encourage sensitive drug usage. Using WHO
prescribing indicators, several studies have evaluated drug usage patterns in the primary healthcare context
(Bhavesh KL et al 2012 [45]; Angamo TM [46] et al 2013; T.H. Fereja [47] et al 2013). Examining the drug
use situation at healthcare facilities that offer more complicated medical services is nevertheless crucial.
Nevertheless, particular signs of this improper use have detrimental effects on both the national health care
system's ability to succeed economically and health-wise. More of a global issue than a lack of medical
information is the irrational use of pharmaceuticals. In general, irrational drug use affects many people and is
complicated, involving the health system, the patient, the physician, the dispenser, and the community.

The average number of medications prescribed per encounter, the proportion of medications prescribed as
generics, the proportion of prescriptions containing antibiotics, the proportion of prescriptions containing
injections, and the proportion of medications prescribed from the Essential Drug List (EDL), are among the
prescribing indicators used, according to the WHO drug use evaluation guidelines.

e To gauge the level of polypharmacy, the average number of medications prescribed per contact was
computed. It was calculated by dividing the whole assortment of drugs prescribed by the quantity of
observable encounters. Combinations of medications prescribed for a single medical condition are
considered as one.

e To determine the prevalence of prescribing by generic name, the percentage of medications prescribed
as generics is calculated by multiplying the number of medications prescribed by 100 and dividing the
result by the total number of medications dispensed.
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e By dividing the number of patient contacts with an antibiotic prescribed by the total number of
encounters questioned, multiplied by 100, the percentage of prescriptions with antibiotics was
computed. It is estimated to assess the entire consumption of frequently overused and pricey
pharmacological therapies.

¢ By dividing the number of patient encounters involving an injection by the total number of
encounters analysed and multiplied by 100, the percentage of prescriptions involving injections was
derived. By prescribing from the national essential drug list, it is intended to assess how closely
practices adhere to a national drug policy. The study's independent factors included the patients' ages,
sexes, educational levels, and diagnoses. Manual data analysis was done on all the data before
utilizing Microsoft Excel 2007.The mean, standard deviation, and absolute frequency and percentage
were used to express the data.[48]

ROLE OF PHARMACIST:

e Medication reconciliation, a formal procedure for compiling the most thorough and accurate list of
a patient's current medications and comparing the list to those in the patient record or medication
orders, is the responsibility of pharmacists.[22]

e To prevent medication errors including omissions, duplications, dose mistakes, or drug interactions,
reconciliation is performed. Every time new prescriptions are prescribed or present orders are
changed, it ought to be done.

e Examining specific limitations (such as poor dexterity, a lack of hand strength, cognitive
impairment, or visual loss) to determine the patient's ability to follow a medication schedule.

e Educating patients on how to use certain medications (such as inhalers, transdermal patches,
injectable medications, eye or ear drops), as well as how to measure liquid medication dosages.
providing medication in patient-accessible forms (e.g., easy-open bottles, unwrapped pills)

e Ensuring that take-home printed materials and medicine labels are in large type and the patient's
native tongue.

e teaching patients how to utilize pill crushers, computerized medicine dispensers, commercially
available drug boxes, and drug calendar reminders.

e Simplifying and streamlining the entire treatment regimen to remove complexity and duplication.

e Establishing a rapport with a pharmacist and sticking with one pharmacy will help guarantee
consistency in care for elderly patients. A pharmacist can aid in avoiding drug-related issues, which
are particularly dangerous for elderly people.

e Pharmacists are occasionally the most accessible medical professionals for elderly folks. In addition
to administering medications, pharmacists also educate patients and healthcare professionals about
medications, keep track of medication use (including adherence), and communicate with patients and
doctors to guarantee the best possible pharmaceutical care. [22,49]

CONCLUSION:

In this investigation, polypharmacy in the older group was a problem. Management of ADR and other risk
factors will improve with increased knowledge of geriatric medicines and identified disorders. The primary
focus of this study was to investigate the relationship between polypharmacy and aging. This study
demonstrated a high frequency of polypharmacy, which in turn contributed to a high prevalence of drug-
related issues, including potentially inappropriate medications (PIMs), adverse drug reactions (ADR), and
prescribing patterns in older individuals. These major health issues need to be avoided or handled carefully.
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Patients who are elderly are weaker and more susceptible to drug-related issues. Therefore, a review of the
drugs is necessary with a view to description. In addition, there should be evidence-based guidelines for
prescribing in this age group. Clinicians should be made aware of patients who may experience drug-related
issues by using evidence-based techniques. The results of the current investigation show that comorbidities
put geriatric individuals at risk for prescription polypharmacy. The study also discovered a significantly
significant predictor for drug-related issues: polypharmacy. In high-risk populations like older patients,
rational prescribing and the use of information technology can help to improve pharmaceutical safety. The
role of a pharmacist is to enhance the quality of life of geriatric patients.

REFERENCES:

1. https://www.physio-pedia.com/

2. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A systematic review of
definitions. BMC Geriatr. 2017 Oct 10;17(1):230. [PMC free article] [PubMed]

3. Mortazavi S.S., Shati M., Keshtkar A., Malakouti S.K., Bazargan M., Assari S. Defining polypharmacy in
the elderly: A systematic review protocol. BMJ Open. 2016;6:¢010989. doi: 10.1136/bmjopen-2015-
010989. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

4. Rochon P.A. Drug Prescribing for Older Adults. UpToDate. (Updated November 2018) [(accessed on 29
March 2018)]; Available online: https://www.uptodate.com/contents/drug-prescribing-for-older-adults

5.Payne R.A. The epidemiology of polypharmacy. Clin. Med. (London).2016; 16:465-4609.
doi: 10.7861/clinmedicine.16-5-465. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

6. World Health Organization. Medication safety in polypharmacy: technical report (No. WHO/UHC/
SDS/2019.11). World Health Organization. 2019. 5) Monane M, Monane S, Semla T. Optimal medica

7. Juurlink DN, Mamdani MM, Kopp A, Rochon PA, Shulman KI, Redelmeier. Drug-induced lithium toxicity
in the elderly: a population-based study. J Am Geriatr Soc 2004; 52: 794-798.

8. Holbrook AM, Pareira JA, Labiris R, McDonald H, Douketis JD, Crowther M, Wells PS. Systematic
overview of warfarin and its drug and food interactions. Arch Intern Med 2005; 165: 1095-1106.

9. Battistella M, Mamdani MM, Juurlink DN, Rabeneck L, Laupacis A. Risk of upper gastrointestinal
haemorrhage in warfarin users treated with nonselective NSAIDs or COX-2 inhibitors. Arch Intern Med 2005;
165: 189-192.

10. Hines LE, Murphy JE. Potentially harmful drug interactions in the elderly: a review. Am J Geriatr
Pharmacother 2011; 9: 364-377.

11. American Geriatrics Society 2012 Beers Criteria Update Expert Pane. The American Geriatrics Society
updated Beers Criteria for potentially inappropriate medication use in older adults. J Am Geriatr Soc 2012;
60: 616-631.

12. Nigam Y, Knight J, Bhattacharya S, Bayer A. Physiological changes associated with aging and immobility.
J Aging Res 2012; 2012: 468469.

13. Hudhra K, Garcia-Caballos M, Casado-Fernandez E, Jucja B, Shabani D, Bueno-Cavanillas A.
Polypharmacy and potentially inappropriate prescriptions identified by Beers and Stopp criteria in co-morbid
older patients at hospital discharge. J Eval Clin Pract 2016;22: 189-193

14. O'Dwyer M, Peklar J, McCallion P, McCarron M, Henman MC. Factors associated with
polypharmacy and excessive polypharmacy in older people with intellectual disability differ from the
general population: a cross-sectional observational nationwide study. BMJ open. 2016 Apr 1;6(4).

TIJER2307119 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org | 109


https://www.physio-pedia.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5635569/
https://pubmed.ncbi.nlm.nih.gov/29017448
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4809106/
https://pubmed.ncbi.nlm.nih.gov/27013600
https://doi.org/10.1136%2Fbmjopen-2015-010989
https://scholar.google.com/scholar_lookup?journal=BMJ+Open&title=Defining+polypharmacy+in+the+elderly:+A+systematic+review+protocol&author=S.S.+Mortazavi&author=M.+Shati&author=A.+Keshtkar&author=S.K.+Malakouti&author=M.+Bazargan&volume=6&publication_year=2016&pages=e010989&doi=10.1136/bmjopen-2015-010989&
https://www.uptodate.com/contents/drug-prescribing-for-older-adults
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6297306/
https://pubmed.ncbi.nlm.nih.gov/27697812
https://doi.org/10.7861%2Fclinmedicine.16-5-465
https://scholar.google.com/scholar_lookup?journal=Clin.+Med.+(London).&title=The+epidemiology+of+polypharmacy&author=R.A.+Payne&volume=16&publication_year=2016&pages=465-469&pmid=27697812&doi=10.7861/clinmedicine.16-5-465&
https://bmjopen.bmj.com/content/6/4/e010505
https://bmjopen.bmj.com/content/6/4/e010505
https://bmjopen.bmj.com/content/6/4/e010505

TIJER || ISSN 2349-9249 || © July 2023 Volume 10, Issue 7 || www.tijer.org

15. Valenza PL, McGinley TC, Feldman J, Patel P, Cornejo K, Liang N, Anmolsingh R, McNaughton
N. Dangers of polypharmacy. InVignettes in Patient Safety-Volume 1 2017 Sep 13. IntechOpen

16. Varghese D, Koya HH. Polypharmacy. StatPearls [Internet]. 2020 Feb 18. Available
from:https://www.ncbi.nlm.nih.gov/books/NBK532953/ (last accessed 24.11.2020)

17. Nguyen T, Wong E, Ciummo F. Polypharmacy in Older Adults: Practical Applications Alongside a
Patient Case. The Journal for Nurse Practitioners. 2020 Mar 1;16(3):205-9.

18. Onder G, Marengoni A. Polypharmacy. Jama. 2017 Nov 7;318(17):1728-.

19. Sera LC, McPherson ML. Pharmacokinetics and pharmacodynamic changes associated with aging
and implications for drug therapy. Clinics in geriatric medicine. 2012 May 1;28(2):273-86. Available
from:https://pubmed.ncbi.nlm.nih.gov/22500543/ (accessed 24.11.2020)

20. https://medlineplus.gov/drugreactions.htm
21. https://content.altexsoft.com/media/2021/01/word-image-25.png

22. Pharmacology and toxicology by Mrs. S. R. Kale pg. 18(2008) British National Formulary, 46
edition, British medical association, London;(2003) and Remington, the science of the practice of
pharmacy by David. B (2006).

23. Baravkar A. A, Sawant S D- “Herbal- drug interaction”, Wheaton A G, Blanck H M- “medicinal herb
use in population-based survey”, Arthur M. Presser- “Herb — drug interaction”, Dorothea Dayley- “Drug-
herb- nutrient interaction.”

24. Welcome to Bentham Science Publisher (eurekaselect.com).

25. Khan DA, Solensky R. Drug allergy.J Allergy Clin Immunol. 2010;125:S126-S137.
doi: 10.1016/j.jac1.2009.10.028. [PubMed] [CrossRef] [Google Scholar]

26. Riedl MA, Castillas AM. Adverse drug reactions: types and treatment options. Am Fam
Physician. 2003;68(9):1781-1790. [PubMed] [Google Scholar]

27. Soler, Maria (2015). Nanoplasmonic Biosensors for Clinical Diagnosis at the Point of Care.

28.Alex H. Wagner and others, DGIdb 2.0: mining clinically relevant drug—gene interactions, Nucleic Acids
Research, Volume 44, Issue D1, 4 January 2016, Pages D1036-D1044, https://do1.org/10.1093/nar/gkv1165

29.https://www.mayoclinic.org/diseases-conditions/drug-allergy/symptoms-causes/syc-20371835
30. https://www.slideshare.net/JannatulFerdous2/adverse-drug-reactions-45407073

31. Farcas A, Sinpetrean A, Mogosan C, Palage M, Vostinaru O, Bojita M, et al. Adverse drug reactions are
detected by stimulated spontaneous reporting in an internal medicine department in Romania. Eur J Intern
Med 2010; 21:453-7. 2. Lazarou J, Pomeranz BH, Corey PN

32. Lazarou J, Pomeranz BH, Corey PN. Incidence of adverse drug reactions in hospitalized patients: A meta-
analysis of prospective studies. JAMA 1998; 279:1200-5.

33. Ayani I, Aguirre C, Gutierrez G, Madariaga A, Rodriguez-Sasiain JM, Martinez-Bengoechea MJ. A cost-
analysis of suspected adverse drug reactions in a hospital emergency ward. Pharmacoepidemiol Drug Saf
1999; 8:529-34.

34. Grizzle AJ, Mahmood MH, Ko Y, Murphy JE, Armstrong EP, Skrepnek GH, et al. Reasons provided by
prescribers when overriding drug-drug interaction alerts. Am J Manag Care 2007; 13:573-8.

TIJER2307119 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org

110


https://www.intechopen.com/books/vignettes-in-patient-safety-volume-1/dangers-of-polypharmacy
https://www.ncbi.nlm.nih.gov/books/NBK532953/
https://www.ncbi.nlm.nih.gov/books/NBK532953/
https://www.npjournal.org/article/S1555-4155(19)31051-7/fulltext
https://www.npjournal.org/article/S1555-4155(19)31051-7/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2661582
https://pubmed.ncbi.nlm.nih.gov/22500543/
https://pubmed.ncbi.nlm.nih.gov/22500543/
https://pubmed.ncbi.nlm.nih.gov/22500543/
https://medlineplus.gov/drugreactions.htm
https://content.altexsoft.com/media/2021/01/word-image-25.png
https://www.eurekaselect.com/
https://pubmed.ncbi.nlm.nih.gov/20176256
https://doi.org/10.1016%2Fj.jaci.2009.10.028
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol&title=Drug+allergy&author=DA+Khan&author=R+Solensky&volume=125&publication_year=2010&pages=S126-S137&pmid=20176256&doi=10.1016/j.jaci.2009.10.028&
https://pubmed.ncbi.nlm.nih.gov/14620598
https://scholar.google.com/scholar_lookup?journal=Am+Fam+Physician&title=Adverse+drug+reactions:+types+and+treatment+options&author=MA+Riedl&author=AM+Castillas&volume=68&issue=9&publication_year=2003&pages=1781-1790&pmid=14620598&
https://doi.org/10.1093/nar/gkv1165
https://www.mayoclinic.org/diseases-conditions/drug-allergy/symptoms-causes/syc-20371835
https://www.slideshare.net/JannatulFerdous2/adverse-drug-reactions-45407073

TIJER || ISSN 2349-9249 || © July 2023 Volume 10, Issue 7 || www.tijer.org

35. Krahenbuhl-Melcher A, Schlienger R, Lampert M, Haschke M, Drewe J, Krahenbuhl S. Drug-related
problems in hospitals: A review of the recent literature. Drug Saf 2007; 30:379-407.

36. Mason NA. Polypharmacy and medication-related complications in the chronic kidney disease patient.
Curr Opin Nephrol Hypertens 2011; 20:492-7.

37. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A method for estimating the
probability of adverse drug reactions. Clin Pharmacol Ther 1981; 30:239-45.

38.International Statistical Classification of Diseases and Related Health Problems 10th Revision. Available
from: https://icd.who. int/browse10/2016/en. [Last accessed on 2019 Dec 30].

39. Shah SM, Carey IM, Harris T, DeWilde S, Cook DG. Quality of prescribing in care homes and the
community in England and Wales. Br J Gen Pract. 2012;62(598):¢329—
€336. doi:10.3399/bjgp12x641447. [PMC free article] [PubMed] [Google Scholar]

40.Glass J, Lanctot KL, Herrmann N, Sproule BA, Busto UE. Sedative hypnotics in older people with
insomnia: meta-analysis of risks and benefits. BMJ. 2005;331(7526):1169. doi:10.1097/00006250-
200603000-00034. [PMC free article] [PubMed] [Google Scholar]

41. Goldstein JL, Cryer B. Gastrointestinal injury associated with NSAID use: a case study and review of risk
factors and preventative strategies. Drug Healthc Patient Saf. 2015; 7:31-41. doi:10.2147/dhps.
$71976. [PMC free article] [PubMed] [Google Scholar]

42. Hartikainen S, Lonnroos E, Louhivuori K. Medication as a risk factor for falls: critical systematic review. J
Gerontol A Biol Sci Med Sci. 2007;62(10):1172—-1181. doi:10.1093/gerona/62.10.1172. [PubMed] [Google
Scholar]

43. Gallagher P, O'Mahony D. STOPP (Screening Tool of Older Persons'potentially inappropriate
Prescriptions):application to acutely ill elderly patients and comparison with Beers ‘criteria. Age
Ageing. 2008;37(6):673—679. doi:10.1093/ageing/atn197. [PubMed] [Google Scholar]

44. Hill-Taylor B, Sketris I, Hayden J, Byrne S, O'sullivan D, Christie R. Application of the STOPP/START
criteria: a systematic review of the prevalence of potentially inappropriate prescribing in older adults, and
evidence of clinical, humanistic and economic impact.J Clin Pharm Ther. 2013;38(5):360—
372. doi:10.1111/jcpt.12059. [PubMed] [Google Scholar]

45. Bhavesh k. lalan, R. S. Hiray, B. B. Ghongane., Drug Prescription Pattern of Outpatients in a Tertiary Care
Teaching Hospital in Maharashtrian j pharm bio sci, 3(3): 225 — 229, (2012).

46. Mulugeta T Angamo, Nasir T Wabe and N. J. Raju., Assessment of Patterns of Drug use by using World
Health Organization’s Prescribing, Patient Care and Health facility indicators in Selected Health Facilities in
Southwest Ethiopia: Journal of Applied Pharmaceutical Science,01 (07): 62- 66, (2011).

47.J. lenjisa and T.H. Fereja, A Retrospective Analysis of Prescribing Practice Based on WHO Prescribing
Indicators at Four Selected Hospitals of West Ethiopia: Policy Implication: East and Central African Journal
of Pharmaceutical Sciences ,16: 69-74, (2013).

48.WHO/DAP/1993. How to investigate drug use in health facilities: Selected drug use indicators.1-92.

49 .https://www.msdmanuals.com/professional/geriatrics/providing-care-to-older-adults/pharmacists-and-
older-adults

TIJER2307119 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org

111


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3338054/
https://pubmed.ncbi.nlm.nih.gov/22546592
https://scholar.google.com/scholar_lookup?journal=Br+J+Gen+Pract&title=Quality+of+prescribing+in+care+homes+and+the+community+in+England+and+Wales&author=SM+Shah&author=IM+Carey&author=T+Harris&author=S+DeWilde&author=DG+Cook&volume=62&issue=598&publication_year=2012&pages=e329-e336&pmid=22546592&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1285093/
https://pubmed.ncbi.nlm.nih.gov/16284208
https://scholar.google.com/scholar_lookup?journal=BMJ&title=Sedative+hypnotics+in+older+people+with+insomnia:meta-analysis+of+risks+and+benefits&author=J+Glass&author=KL+Lanct%C3%B4t&author=N+Herrmann&author=BA+Sproule&author=UE+Busto&volume=331&issue=7526&publication_year=2005&pages=1169&pmid=16284208&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310346/
https://pubmed.ncbi.nlm.nih.gov/25653559
https://scholar.google.com/scholar_lookup?journal=Drug+Healthc+Patient+Saf&title=Gastrointestinal+injury+associated+with+NSAID+use:a+case+study+and+review+of+risk+factors+and+preventative+strategies&author=JL+Goldstein&author=B+Cryer&volume=7&publication_year=2015&pages=31-41&pmid=25653559&
https://pubmed.ncbi.nlm.nih.gov/17921433
https://scholar.google.com/scholar_lookup?journal=J+Gerontol+A+Biol+Sci+Med+Sci&title=Medication+as+a+risk+factor+for+falls:critical+systematic+review&author=S+Hartikainen&author=E+L%C3%B6nnroos&author=K+Louhivuori&volume=62&issue=10&publication_year=2007&pages=1172-1181&pmid=17921433&
https://scholar.google.com/scholar_lookup?journal=J+Gerontol+A+Biol+Sci+Med+Sci&title=Medication+as+a+risk+factor+for+falls:critical+systematic+review&author=S+Hartikainen&author=E+L%C3%B6nnroos&author=K+Louhivuori&volume=62&issue=10&publication_year=2007&pages=1172-1181&pmid=17921433&
https://pubmed.ncbi.nlm.nih.gov/18829684
https://scholar.google.com/scholar_lookup?journal=Age+Ageing&title=STOPP+(Screening+Tool+of+Older+Persons%27potentially+inappropriate+Prescriptions):application+to+acutely+ill+elderly+patients+and+comparison+with+Beers%27criteria&author=P+Gallagher&author=D+O%27Mahony&volume=37&issue=6&publication_year=2008&pages=673-679&pmid=18829684&
https://pubmed.ncbi.nlm.nih.gov/23550814
https://scholar.google.com/scholar_lookup?journal=J+Clin+Pharm+Ther&title=Application+of+the+STOPP/START+criteria:a+systematic+review+of+the+prevalence+of+potentially+inappropriate+prescribing+in+older+adults,+and+evidence+of+clinical,+humanistic+and+economic+impact&author=B+Hill-Taylor&author=I+Sketris&author=J+Hayden&author=S+Byrne&author=D+O%27sullivan&volume=38&issue=5&publication_year=2013&pages=360-372&pmid=23550814&
https://www.msdmanuals.com/professional/geriatrics/providing-care-to-older-adults/pharmacists-and-older-adults
https://www.msdmanuals.com/professional/geriatrics/providing-care-to-older-adults/pharmacists-and-older-adults

