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Background

Studies have consistently identified older age as a predictor of adverse
drug reaction (ADR) and the related adverse outcomes [1, 2]. The
safety data collected during the premarketing phase is lacking due to
the omission of distinctive groups of patients including the elderly [3].
In the US, approximately 100,000 emergency hospital admissions of
older adults, 65 years of age or older, was attributed to ADRs every
year. Among the hospitalized older patients, significant proportion
(15% to 35%) incurs an ADR during their hospital stay [4-6]. The
culprit medications, however, were largely among the commonly used
ones rather than medications typically identified as high-risk or
inappropriate [7]. A significant increase in elderly population was
apparent over the past decades [8].

Moreover, multiple diseases in elderly account for polypharmacy
which increases the risk of ADRs by mounting the probability of drug
interactions [6, 9]. Incidence of ADRs in elderly (11%-32%) is much
higher as compared to general population [10, 11].

ADRs are difficult to detect in older populations and are more often
presented acutely with symptoms that are highly prevalent in people
with multiple comorbidities, for example, dizziness, delirium or falls
[12]. Timing, the pattern of illness, the results of investigations, and
re-challenge can help attribute causality to a suspected ADR [13].

This review aimed at identifying and summarizing the findings of
the relevant studies thereby enabling the health facilities and the
respective health professionals to implement the recommendations
and thus, to effect mitigation in the incidence of ADRs among
hospitalized older patients.

This review was performed according to Preferred Reporting Items
for Systematic Reviews and Meta Analyses guidelines [14]. A
comprehensive systematic literature search focusing on the incidence
and predictors of ADRs in hospitalized elderly patients was conducted
using PubMed, Scopus and Google Scholar to recover articles
published in English from 2000 to 2020. A combination of the
following keywords were used: “risk factors”, “determinants”,

» o« » o« » o«

“predictors”, “associated factors”, “contributing factors”, “incidence”,

» o« » o«

“prevalence”, “occurrence”, “burden”, “adverse drug reactions”, “drug
related side effects”, “adverse drug events”, “adverse drug effects”,
“drug toxicity”, “adult patients”, “elderly patients”, “older adults”,
“older patients”, “geriatric patients” combined with “hospitalized”,
“admitted”, “inpatients”, “hospital admission”, “acute care admission”
and “hospitalization”. The search was conducted latest of 25"

February, 2020 and limited to English language.
Reducing the occurrence of ADRs in hospitalized elderly patients
General measures to detect and prevent ADRs among elderly

inpatients
Currently, there is scarce standardized method for ADR prediction,
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detection, causality assessment and avoidance in older people.
Without such tools, a reliable and dependable prediction of ADRs is
difficult to achieve. The emphasis on the most frequently involved
culprit drugs in ADRs among older hospitalized patients may possibly
help in predicting the ADR occurrence better than patient
characteristics alone [13].

The proportion of preventable ADRs ranged from 18.7% to 92.1%
[15, 16]. Given that ADRs represent an enormous burden for older
populations, any attempt should be made to prevent them.
Fortunately, more serious ADRs are more likely to be preventable [15].
However, this objective can be pursued not only by limiting the
number of prescribed drugs but also by using the minimal effective
doses. Moreover, recognizing patients with impaired renal function is
an obvious condition for optimal dosing. Thus, glomerular filtration
rate should be obtained in older people before prescribing or
reevaluating drug therapy [17].

Good clinical practice for detecting and predicting ADRs in
susceptible patients, including the elderly, comprises of thorough
documentation and consistent evaluation of prescribed and
over-the-counter medications as well as herbal remedies through
standardized medication reconciliation [18]. Strategies that precisely
address the management of complex drug regimens are required
[18-21].

Specific interventions to mitigate the incidence of ADRs among
elderly inpatients

There are several strategies with promising outcomes in preventing
ADRs. Most of the elderly patients used at least one potentially
inappropriate medication (PIM) as categorized by Beers criteria; and
up to 40% of them experienced ADRs [22]. Accordingly, a routine use
of Beers criteria to identify and avoid PIMs can significantly reduce
the incidence of ADRs in these patients. Focusing on high-risk
medications and patients with multi-morbidity may advance
prediction of ADR [13].

The prevalence of polypharmacy and drug-drug interactions is
much higher among the elderly patients as compared to the general
population and up to 97.75% of the prescriptions for older patients
were identified with drug-drug interactions using Lexi-Comp version
2.4.1 database tool [9]. Given the strong association established
between polypharmacy, drug-drug interactions and ADR, a consistent
check for drug-drug interactions and adherence to the Preventable by
Adherence to Screening Tool of Older Persons’ Prescriptions (STOPP)
criteria to avoid the use of PIMs using standard tools like Lexi-Comp
and STOPP criteria might significantly mitigate the high burden of
ADRs in this group of patients [6, 10, 11, 23, 24].

Most of the ADRs in the elderly are caused by commonly prescribed
drugs like antibacterial and analgesics. Nearly one fourth of the ADRs
are due to PIM which can be avoided by careful application of Beer’s
criteria [16]. Two randomized controlled trials on application of
STOPP/START criteria to hospitalized older patients indicated a
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significant decrease in the risk of ADRs [25]. To ensure the
cost-effectiveness of such strategies, it would be necessary to target
them to those older individuals who are at highest risk of experiencing
ADRs [26]. Thus, application of validated ADR prediction tools may
significantly reduce the incidence of ADRs among older patients
admitted to health care facilities.

Increased comorbid complexity was another consistent determinant
of increased risk of ADR [27-29]. Comorbidity from chronic
conditions and severity of the disease and comorbid conditions
including congestive heart failure, liver disease, and renal failure
[30-32]. Isolating these patients and offering unusual screening and
monitoring may potentially reduce the incidence and complications of
ADRs in elderly inpatients.

Multiple studies identified cardiovascular agents, analgesic
medications, anti-diabetic drugs, antibacterials, central nervous
system  agents, anticoagulants, cytotoxics, anti-rheumatics,

hypoglycemic medications, insulin, non- steroidal anti-inflammatory
drugs and antimalarials as the drug classes most frequently implicated
in ADRs among older patients [5, 19, 23, 33-38]. Whenever possible,
older patients should be treated with other alternative drugs. Doctors
and pharmacists should closely monitor for the likely ADRs in patients
receiving any of these high risk medications.

Studies have shown an increase in the risk of ADR among
hospitalized patients who used a herbal medicine preadmission [39].
Comprehensive medication history which includes previous use of
herbal medicine enables clinicians to timely identify and manage
ADRs in hospitalized patients.

To prevent ADRs associated with misunderstanding and
inappropriate use by patients, the universal medication schedule and
other individualized strategies should be put in place [40]. This
requires special commitment in educating and counseling patients on
their health conditions and medications.

Active clinical pharmacist engagement in wards resulted in a
significant reduction in ADRs by 35% to 78% among older patients
[41, 42]. In wards, pharmacists should give the best priority to older
patients, especially those with multiple comorbidities, and closely
monitor them for ADRs and proactively intervene when modifiable
risks are identified.

Conclusion

Incidence of ADRs in elderly is much higher as compared to the
general population. ADRs are difficult to detect in older populations
and are more often presented acutely with symptoms that are highly
prevalent in this group of population. Most of ADRs in older inpatients
are preventable. There are several strategies with promising outcomes
in preventing ADRs in hospitalized older patients. Most of them use at
least one PIM and thus, a routine use of Beers criteria to identify and
avoid PIMs can significantly reduce the incidence of ADRs in these
patients. Similarly, given the strong association established between
polypharmacy, drug-drug interactions and ADR, a consistent check for
drug-drug interactions and adherence to the STOPP criteria to avoid
the use of PIMs might significantly mitigate the high burden of ADRs
in this group of patients. Moreover, identifying patients with high risk
comorbid conditions and on PIMs and offering unusual screening and
monitoring may potentially reduce the incidence and complications of
ADRs in elderly inpatients. Comprehensive medication history which
includes previous use of herbal medicine enables clinicians to timely
identify and manage ADRs in hospitalized patients. To prevent ADRs
associated with misunderstanding and inappropriate use by patients,
the universal medication schedule and other individualized strategies
should be put in place. Active clinical pharmacist engagement in
wards resulted in a significant reduction in ADRs among older
patients.

References
1. van der Hooft CS, Dieleman JP, Siemes C, et al. Adverse drug

reaction-related hospitalisations: a population-based cohort

Submit a manuscript: https://www.tmrjournals.com/aging

10.

11.

12.

13.

14.

15.

16.

17.

study. Pharmacoepidem Dr S. 2008;17(4):365-371.
https://doi.org/10.1002/pds.1565

Ruiter R, Visser LE, Rodenburg EM, Trifir6 G, Ziere G, Stricker
BH. Adverse drug reaction-related hospitalizations in persons
aged 55 years and over. Drugs Aging. 2012;29(3):225-232.
https://doi.org/10.2165/11599430-000000000-00000
UMC-WHO. Safety monitoring of medicinal products: guidelines
for setting up and running a pharmacovigilance centre. WHO
Collaborating Centre for International Drug Monitoring.
2000:28.

https://who-umc.org/media/1703/24747.pdf

Patidar D, Rajput MS, Nirmal NP, Savitri W. Implementation
and evaluation of adverse drug reaction monitoring system in a
tertiary care teaching hospital in Mumbai, India. Interdiscipl
Toxicol. 2013;6(1):41-46.
https://doi.org/10.2478/intox-2013-0008

Jennings E, Murphy K, Gallagher P, O’'Mahony D. Adverse drug
reactions in hospitalised older adults - a systematic review. Age
Ageing. 2018;47(suppl_5):v13-v60.
https://doi.org/10.1093/ageing/afy140.14

Kojima T, Matsui T, Suzuki Y, et al. Risk factors for adverse drug
reactions in older inpatients of geriatric wards at admission:
multicenter study. Geriatr Gerontol Int. 2020;20(2):144-149.
https://doi.org/10.1111/ggi.13844

Budnitz DS, Lovegrove MC, Shehab N, Richards CL. Emergency
hospitalizations for adverse drug events in older Americans. New
Engl J Med. 2011;365(21):2002-2012.
https://doi.org/10.1056/NEJMsal103053

Brahma DK, Wahlang JB, Marak MD, Ch Sangma M. Adverse
drug reactions in the elderly. J Pharmacol Pharmaco.
2013;4(2):91-94.

https://doi.org/10.4103/0976-500X.110872

Khandeparkar A, Rataboli P. A study of harmful drug-drug
interactions due to polypharmacy in hospitalized patients in Goa
Medical College. Perspect Clin Res. 2017;8:180.
https://doi.org/10.4103/picr.PICR_132_16

Gray SL, Sager M, Lestico MR, Jalaluddin M. Adverse drug
events in hospitalized elderly. J Gerontol. 1998;53A(1):
M59-M64.

https://doi.org/10.1093/gerona/53A.1.M59

O'Mahony D, Gallagher P, O'Connor MN, Byrne S. Adverse drug
reactions in older patients during hospitalisation: are they
predictable? Age Ageing. 2012;41(6):771-776.
https://doi.org/10.1093/ageing/afs046

Davies EA, O'Mahony MS. Adverse drug reactions in special
populations - the elderly. Brit J Clin Pharmaco. 2015;80(4):
796-807.

https://doi.org/10.1111/bcp.12596

Jennings E, Gallagher P, O’Mahony D. Detection and prevention
of adverse drug reactions in multi-morbid older patients. Age
Ageing. 2019;48(1):10-13.
https://doi.org/10.1093/ageing/afy157

Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement
for reporting systematic reviews and meta-analyses of studies
that evaluate healthcare interventions: explanation and
elaboration. BMJ. 2009;339:b2700.
https://www.bmj.com/content/339/bmj.b2700

Gurwitz JH, Field TS, Harrold LR, et al. Incidence and
preventability of adverse drug events among older persons in
the ambulatory setting. JAMA. 2003;289:1107-1116.
https://doi.org/10.1001/jama.289.9.1107

Jayanthi C, Renuka M, Panchaksharimath P. An observational
study to analyze the adverse drug reactions among the elderly at
a tertiary care hospital. Biomed Pharmacol J. 2017;10:345-352.
https://doi.org/10.13005/bpj/1115

Corsonello A, Pedone C, Corica F, et al. Concealed renal
insufficiency and adverse drug reactions in elderly hospitalized
patients. JAMA Intern Med. 2005;165(7):790-795.
https://doi.org/10.1001/archinte.165.7.790


https://doi.org/10.1002/pds.1565
https://doi.org/10.2165/11599430-000000000-00000
https://doi.org/10.2478/intox-2013-0008
https://doi.org/10.1056/NEJMsa1103053
https://doi.org/10.4103/0976-500X.110872
https://doi.org/10.4103/picr.PICR_132_16
https://doi.org/10.1093/ageing/afs046
https://doi.org/10.1111/bcp.12596
https://doi.org/10.1093/ageing/afy157
https://doi.org/10.1001/jama.289.9.1107
https://doi.org/10.13005/bpj/1115
https://doi.org/10.53388/AGING202204016

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

COMMENT

Aging Communications 2022;4(3):16. https://doi.org/10.53388/AGING202204016

Lavan AH, Gallagher P. Predicting risk of adverse drug reactions
in older adults. Ther Adv Drug Saf. 2016;7(1):11-22.
https://doi.org/10.1177/2042098615615472

Field TS, Mazor KM, Briesacher B, et al. Adverse drug events
resulting from patient errors in older adults. J Am Geriatr Soc.
2007;55:271-276.
https://doi.org/10.1111/j.1532-5415.2007.01047.x

Ogoina D, Obiako RO, Muktar HM, et al. Morbidity and
mortality patterns of hospitalised adult HIV/AIDS patients in the
era of highly active antiretroviral therapy: a 4-year retrospective
review from Zaria, Northern Nigeria. AIDS Res Treat.
2012;2012:940580.

https://doi.org/10.1155/2012/940580

Namme Luma H, Doualla MS, Choukem SP, et al. Adverse drug
reactions of highly active antiretroviral therapy (HAART) in HIV
infected patients at the general hospital, Douala, Cameroon: a
cross sectional study. Pan Afr Med J. 2012;12:87.
https://www.panafrican-med-journal.com/content/article/12/
87/full/

Galli T, Reis W, Andrzejevski V. Potentially inappropriate
prescribing and the risk of adverse drug reactions in critically ill
older adults. Pharm Pract. 2016;14:818.
https://doi.org/10.18549/PharmPract.2016.04.818

Giardina C, Cutroneo PM, Mocciaro E, et al. Adverse drug
reactions in hospitalized patients: results of the FORWARD
(facilitation of reporting in hospital ward) study. Fronti
Pharmacol. 2018;11(9):350.
https://doi.org/10.3389/fphar.2018.00350

Mudigubba M, Krishna Murthy M, Swaroop A, MN, Dahiya S. A
systematic review of risk factors of adverse drug reactions in
hospitalized patients. Asian J Pharm Clin Res. 2018;11:25.
https://doi.org/10.22159/ajpcr.2018.v11i10.27759

Dalton K, O’Sullivan D, O’Connor MN, Byrne S, O’Mahony D.
Prevention of adverse drug reactions in hospitalized older
patients:  physician versus pharmacist. Innov  Aging.
2017;1(suppl_1):433-434.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6244903/pdf
/igx004.1555.pdf

Parameswaran Nair N, Chalmers L, Peterson G, Bereznicki B,
Castelino R, Bereznicki L. Hospitalization in older patients due
to adverse drug reactions — The need for a prediction tool. Clin
Intervent Aging. 2016;11:497.
https://doi.org/10.2147,/CIA.S99097

Alhawassi TM, Krass I, Bajorek BV, Pont LG. A systematic review
of the prevalence and risk factors for adverse drug reactions in
the elderly in the acute care setting. Clin Interv Aging.
2014;9:2079-2086.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6244903/
Liao PJ, Mao CT, Chen TL, Deng ST, Hsu KH. Factors associated
with adverse drug reaction occurrence and prognosis, and their
economic impacts in older inpatients in Taiwan: a nested
case—control study. BMJ Open. 2019;9(5):e026771.
https://doi.org/10.1136/bmjopen-2018-026771

Green JL, Hawley JN, Rask KJ. Is the number of prescribing
physicians an independent risk factor for adverse drug events in
an elderly outpatient population? Am J Geriatr Pharmac.
2007;5(1):31-39.
https://doi.org/10.1016/j.amjopharm.2007.03.004

Sikdar K, Dowden J, Alaghehbandan R, Macdonald D, Wang P,
Gadag V. Adverse drug reactions in elderly hospitalized patients:
a 12-year population-based retrospective cohort study. Ann
Pharmacother. 2012;46:960-971.
https://doi.org/10.1345/aph.1Q529

Onder G, Petrovic M, Tangiisuran B, et al. Development and
validation of a score to assess risk of adverse drug reactions
among in-hospital patients 65 years or older: the GerontoNet
ADR risk score. JAMA Int Med. 2010;170(13):1142-1148.
https://jamanetwork.com/journals/jamainternalmedicine/fulla

Submit a manuscript: https://www.tmrjournals.com/aging

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

rticle/225749

Catananti C, Liperoti R, Settanni S, et al. Heart failure and
adverse drug reactions among hospitalized older adults. Clin
Pharmacol Ther. 2009;86:307-310.
https://doi.org/10.1038/clpt.2009.89

Tangiisuran B, Davies J, Wright J, Rajkumar C. Adverse drug
reactions in a population of hospitalized very elderly patients.
Drugs Aging. 2012;29:669-679.
https://doi.org/10.1007/BF03262282

Lépez LC, Botero M, Pino J, Ramirez JH, Palacios M. Adverse
drug reactions in internal medicine units at a university hospital:
a descriptive pilot study. Colombia Médica. 2010;41:45-51.
https://doi.org/10.25100/cm.v41i1.684

Burgess C, Holman C, Satti A. Adverse drug reactions in older
Australians, 1981-2002. Med J Australia. 2005;182:267-270.
https://doi.org/10.5694/j.1326-5377.2005.tb06698.x

Akhideno P, Fasipe O, Isah A, Owhin O, Adejumo O. Pattern of
medications causing adverse drug reactions and the
predisposing risk factors among medical in-patients in clinical
practice: a prospective study. J Med Sci. 2019;39(1):18-27.
https://doi.org/10.4103/jmedsci.jmedsci_32_18

Amin S, Shah S, Desai M, Shah A, Maheriya KM. An analysis of
adverse drug reactions in extremes of age group at tertiary care
teaching hospital. Perspect Clin Res. 2018;9(2):70-75.
https://doi.org/10.4103/picr.PICR_64_17

Ognibene S, Vazzana N, Giumelli C, Savoldi L, Braglia L, Chesi G.
Hospitalisation and morbidity due to adverse drug reactions in
elderly patients: a single-centre study. Intern Med J.
2018;48(10):1192-1197.

https://doi.org/10.1111/imj.13961

Kiguba R, Karamagi C, Bird SM. Incidence, risk factors and risk
prediction of hospital-acquired suspected adverse drug reactions:
a prospective cohort of Ugandan inpatients. BMJ open.
2017;7(1):e010568.
https://bmjopen.bmj.com/content/7/1/e010568

Wolf MS, Curtis LM, Waite K, et al. Helping patients simplify
and safely use complex prescription regimens. Arch Intern Med.
2011;171:300-305.
https://doi.org/10.1001/archinternmed.2011.39

Gray SL, Hart LA, Perera S, Semla TP, Schmader KE, Hanlon JT.
Meta-analysis of interventions to reduce adverse drug reactions
in older adults. J Am Geriatr Soc. 2018;66(2):282-288.
https://doi.org/10.1111/jgs.15195

Kucukarslan SN, Peters M, Mlynarek M, Nafziger DA.
Pharmacists on rounding teams reduce preventable adverse
drug events in hospital general medicine units. JAMA Int Med.
2003;163(17):2014-2018.
https://jamanetwork.com/journals/jamainternalmedicine/fulla
rticle/216032

Competing interests

The authors declare no conflicts of interest.

Abbreviations

ADR, adverse drug reaction; PIM, potentially inappropriate medication;
STOPP, Preventable by Adherence to Screening Tool of Older Persons’
Prescriptions.

Citation

Yadesa TM, Kushemererwa O, Kiptoo J, et al. Mitigating the burden of
adverse drug reactions in older inpatients: short commentary. Aging
Commun. 2022;4(3):16. doi: 10.53388/AGING202204016.

Executive editor: Shan-Shan Lin.

Received: 02 July 2022; Accepted: 04 August 2022; Available online: 17
August 2022.

© 2022 By Author(s). Published by TMR Publishing Group Limited. This is an
open access article under the CC-BY license.
(https://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1177/2042098615615472
https://doi.org/10.1111/j.1532-5415.2007.01047.x
https://doi.org/10.1155/2012/940580
https://www.panafrican-med-journal.com/content/article/12/87/full/
https://www.panafrican-med-journal.com/content/article/12/87/full/
https://doi.org/10.18549/PharmPract.2016.04.818
https://doi.org/10.22159/ajpcr.2018.v11i10.27759
https://doi.org/10.2147/CIA.S99097
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6244903/
https://doi.org/10.1016/j.amjopharm.2007.03.004
https://doi.org/10.1345/aph.1Q529
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/225749
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/225749
https://doi.org/10.1038/clpt.2009.89
https://doi.org/10.25100/cm.v41i1.684
https://doi.org/10.5694/j.1326-5377.2005.tb06698.x
https://doi.org/10.4103/jmedsci.jmedsci_32_18
https://doi.org/10.4103/picr.PICR_64_17
https://doi.org/10.1111/imj.13961
https://doi.org/10.1001/archinternmed.2011.39
https://doi.org/10.1111/jgs.15195
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/216032
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/216032
https://doi.org/10.53388/AGING202204016
https://www.researchgate.net/publication/362739145

	Reducing the occurrence of ADRs in hospitalized el
	General measures to detect and prevent ADRs among 
	Specific interventions to mitigate the incidence o

	Conclusion
	References

