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ABSTRACT A

Background: The elderly population is increasing rapidly worldwide. Physiological and pharmacological variations in the
elderly population make them prone to high drug-drug interactions and adverse drug reactions (ADRs). ADRs in geriatric
people are common cause for increased hospital admission as well as morbidity and mortality. Aim and Objective: The
aim of the study was to observe the type and pattern of ADRs among the geriatric population. Materials and Methods: A
cross-sectional study was conducted on the geriatric population of Anand district. A total of 500 patients were enrolled.
Participant of either gender who has completed 65 years of age and who were on medication was included in the study. The
participants were interviewed at their homes after taking informed consent. Information regarding demography, disease,
and drugs was taken and entered into the case record form. Reported ADRs experienced by patients were confirmed by
their treating physicians. Results: Of 500 participants, 55.2% were male and 44.8% were female. Among them, 9.4%
participants experienced 55 ADRs in the past 6 months. Insulin/Anti-diabetic agents and cardiovascular agents were leading
causative agents for ADRs in 32.72% cases each. The most frequently observed complaints were regarding hypoglycemia
and gastrointestinal upset in 12.72% cases each. According to the WHO-Uppsala Monitoring Centre causality assessment
scale, 69% reactions were classified as probable, 32.63% were classified as certain/definite, and 7.27% were classified
as possible. Conclusions: Geriatric patients require close monitoring for ADRs to avoid clinically significant harmful
consequences. Antidiabetic agents and cardiovascular agents caused the highest number of ADRs in our study which
indicates that adequate caution, proper care, and continuous monitoring and good communication among doctor and
patient must be implemented.
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INTRODUCTION diabetes mellitus, stroke, arthritis are more prevalent in elderly.
These patients are likely to be treated for some or all of their
As the growth of the elderly population continues, the burden  conditions with drug therapies. When used appropriately,
on the health-care system and society has also increased.  drugs may be the single most important intervention in the care
Chronic diseases such as hypertension, coronary artery disease,  of an older patient, but when used inappropriately, they may
even endanger the health of an older patient and make them

Access this article online vulnerable to develop adverse drug reactions (ADRs).[N ADRs
Website: www.njppp.com Quick Response code are one of the leading cause of repeated hospitalization and
E — E adversely affects the quality of life.?! The prevalence of ADRs
- is 5% higher among geriatric as compared to adults.’! The
DOI: 10.5455/njppp.2020.10.04083202001052020 possible reasons for the higher prevalence of ADRs in geriatric
E- patients are other comorbidities, polypharmacy, and age related
alteration in pharmacokinetics and pharmacodynamics.™
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The majority of ADRs (80%), occurring during the course
of treatment, are type A reactions. They are predictable and
potentially avoidable in nature, as they are related to the
accentuation of known pharmacological effects of the drug.
They are dose-related and usually mild, but few of them
may be serious or even fatal (such as intracranial bleeding
from warfarin). Type B (“bizarre” or idiosyncratic reactions)
ADRs are usually uncommon, but rarely may sometimes
cause serious toxicities (e.g., hepatotoxicity in association
with flucloxacillin or the antibiotic combination, amoxicillin
plus clavulanic acid). Such reactions are usually due to
inappropriate dosage, especially when drug elimination is
impaired.”!

In England, 0.9% of the total hospital admissions were due to
ADRs during the year 1999-2008. ADRs are common in the
Australian health-care system also and they contribute to 1%
of hospital admissions. In the United States of America, ADRs
contribute 3.4—7% of hospital admissions./®! The incidence of
ADR reported by various studies across the world is 6-20%,
whereas, in India, it is up to 3%.!"

This study was conducted to observe type and pattern of
ADRs among the geriatric population.

MATERIALS AND METHODS

A cross-sectional study was conducted on the geriatric
population of Anand district, Gujarat, after taking approval
from the institutional ethics committee; the data of
500 patients were collected between November 2017 and
August 2019. Participant of either gender who has completed
65 years of age and who were on medication was included in
the study.

The participants, who were willing to take part in the study,
were interviewed at their homes at their convenient time.
Before collecting data, eligible participants were explained
about the study in details and their informed consent was
taken. Information regarding demography (age, gender),
disease (disease from which participant was suffering/
investigations done in past 1 year), and drugs (number of
drugs, generic name, route of administration, frequency and
duration of medications, and ADRs experienced and reported
by patients) were taken and entered into the case record form.
Participants were asked to show treatment-related documents,
prescriptions, medications, and relevant questions were also
asked.

Reported ADRs experienced by patients within the past
6 months, was confirmed by their treating physicians (it was
also mentioned in treatment-related documents), by asking
detailed history about developed ADRs from participants and
by correlating with past laboratory investigations.

Suspected and reported ADRs were assessed for causality by
WHO-Uppsala Monitoring Centre (UMC) scale. Categories
for the WHO-UMC scale entails: (a) Certain, (b) probable/
likely, (c) possible, (d) unlikely (e) conditional/unclassified,
and (f) unassessable/unclassifiable.

RESULTS

Of 500 participants, 55.2% were males and 44.8% were
females. Of total 500 participants, the majority of participants
were in the age group of 65-74 years, 73.6% followed by
age group of 75-84 years 23.2% and the lowest number of
participants 3.20% was in the age group of more than 85 years.

Among 47 (9.4%) participants, 55 ADRs were observed.
These reported ADRs were experienced by the patients
within the last 6 months.

The details of medications responsible for causing ADRs
are showed in Table 1. The number of drugs causing ADRs
in this study were Insulin/antidiabetic drugs 18 (32.72%),
cardiovascular drugs 18 (32.72%), nonsteroidal anti-
inflammatory drugs (NSAIDs) 6 (10.90%), antidepressants,
anti-manic, and sedative-hypnotics 4 (7.27%), bronchodilator
agents 4 (7.27%), and vitamins and minerals 3 (5.45%). In
addition, the least number of ADRs were seen with steroids
and anticancer drugs 1 (1.81%) each.

Figure 1 shows the frequency distribution pattern for patients
experiencing ADRs versus their suspected precipitant

Table 1: Frequency of ADRs and causative drug groups

Causative drug groups Frequency (%)
Insulin/antidiabetic agents 18 (32.72)
Cardiovascular agents 18 (32.72)
NSAIDs 06 (10.90)
Antidepressants, anti-manic, and sedative-hypnotics 04 (7.27)
Bronchodilator agents 04 (7.27)
Vitamins and minerals 03 (5.45)

Steroid 01 (1.81)
Anticancer agents 01 (1.81)
Total 55 (100)

ADR: Adverse drug reaction, NSAIDs: Nonsteroidal anti-inflammatory drugs

Anticancer drug 1.81
steroid 1.81
Vitamins & Minerals 5.45
Bronchodilator agents _— 7.27
Antidepressants, Antimanic & sedative-hypnotics -— 727
NSAIDS _— 109

Cardiovascular agents 32.72

Insulin/Anti-diabetic agents 32.72

0 5 10 15 20 25 30 35

Figure 1: Frequency-wise distribution of adverse drug reactions
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drugs. Insulin/antidiabetic agents and cardiovascular agents
caused ADRs in the most number of patients, 18 (32.72%)
each. NSAIDs were next in the frequency of causation in
6 (10.90%).

The clinical manifestations observed as ADRs are shown
in Table 2. The most frequently observed complaints were
regarding hypoglycemia and gastrointestinal upset in
7 (12.72%) participants each. This was followed by tremors
and pedal edema in 6 (10.90%) participants each. Besides that,
acute kidney injury in 5 (9.09%) and gastritis in 4 (7.27%)
participants were observed. Furthermore, constipation, cough,
and postural hypotension were equally observed in 3 (5.45%)
patients each. The urticaria, photodermatitis, atrial fibrillation,
hyperkalemia, hypokalemia, insomnia, pleural effusion,
dryness of mouth, and encephalitis were equally identified in
1 (1.81%) patients each. In this study, it was observed that
ADRs often affected multiple body systems in a patient.

A list of observed ADRs with their causality assessment
are shown in Table 3. Overall, 23 drugs are responsible for
causing 55 ADRs. Suspected drugs and associated clinical
manifestations are mentioned in table. Among them, most
of ADRs which are classified as “certain” (metformin,
warfarin, digoxin, valproate, lithium, and spironolactone)
and few of “possible” (steroid, dasatinib) are responsible
for hospitalization or either prolongation of hospitalization.
Hence, it can be considered as a serious type of ADRs.

According to the WHO-UMC scale, 69% of the ADRs were
falling in the probable category while 23.63% were belonged
to certain/definite category. Others (7.27%) were classified
as possible type of ADR [Figure 2].

DISCUSSION

This study was designed to highlight and observe the pattern
of medications most frequently involved in ADRs among the
geriatric population of Anand district. A total of 55 ADR were
reported in 47 participants (9.4%). Out of 55 adverse drug
reactions, hypoglycemia due to Insulin/Anti-diabetic agents
and adverse drug reactions due to cardiovascular agents were
most frequently reported, followed by ADRs due to NSAIDS.
The common causality association with suspected drugs
was probable (69.09%) or certain/definite (23.63%), while
remaining (7.27%) were classified as possible. Frequently
causality assessment has been a challenge due to lack of
information on dechallenge and rechallenge, simultaneous
starting of multiple drugs, and existence of comorbidities with
similar symptoms. Thus, causality association comes down
to lower “possible” grade. However, this does not undermine
the importance of causal association with suspected drug and
causality assessment per se.

The observed incidence of ADRs in 9.4% is quite similar to
the study done in Nigeria® and Chandigarh,””’ in which 10%

of the geriatric population develop ADRs during the course of
their treatment. A recent study has reported the ADRs related
hospitalization rate as 6-12% among the elderly.'"” Insulin/
antidiabetic, cardiovascular agents, and NSAIDs were leading
causative groups for ADR in this study. The almost similar
pattern seen in the study done in Nigeria in which maximum
number drugs causing ADRs of frequency were insulin
(27.5%), NSAIDs (19.6%), and antihypertensives (15.7%).
The most commonly affected system by ADRs was the central
nervous system, probably because two of the first three topmost
implicated classes of medications causing ADRs manifest with
symptoms referable to the central nervous system. For example,

Table 2: Pattern of ADR observed

Clinical manifestations No. of events (%)

Hypoglycemia 7(12.72)
Gastrointestinal upset 7(12.72)
Tremor 6 (10.90)
Pedal edema 6 (10.90)
Acute kidney injury 5(9.09)
Gastritis 4(7.27)
Constipation 3(5.45)
Cough 3(5.45)
Postural hypotension/giddiness 3(5.45)
TPT/INR 2 (3.63)
Urticaria 1(1.81)
Photodermatitis 1(1.81)
Atrial fibrillation 1(1.81)
Hyperkalemia 1(1.81)
Hypokalemia 1(1.81)
Insomnia 1(1.81)
Pleural effusion 1(1.81)
Dryness of mouth 1(1.81)
Encephalitis 1(1.81)
Total 55 (100)

ADR: Adverse drug reaction

69%

B Certain/Definite OProbable OPossible

Figure 2: Causality assessment by to WHO-Uppsala Monitoring
Centre scale
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Table 3: Observed ADRs with their causality assessment

Total no. of Clinical manifestations

events observed

Name of drug

Causality assessment
WHO-UMC scale

Metformin 4 Acute kidney injury fse S.Crt Certain
Warfarin 2 tse PT/INR, petechial hemorrhage Certain
Digoxin 2 1se therapeutic concentration > 2.56 nmol/L Certain
Atrial fibrillation with fast ventricular rate
Valproate 1 1se concentration >350 umol/L, Tremor, involuntary micturition, defecation ~Certain
Lithium 1 Tremor, hyperreflexia, ataxia, vomiting raised concentration >1.5 mEq/L Certain
Prazosin 1 Postural hypotension, giddiness Certain
Spironolactone 1 Hyperkalemia Certain
Furosemide 1 Hypokalemia Certain
Amlodipine 6 Pedal edema Probable
Insulin 8 Hypoglycemia, giddiness, mental confusion, sweating Probable
Enalapril/Ramipril 3 Dry cough Probable
Beta-blocker 1 Bradycardia, giddiness Probable
Voglibose 6 G.I. upset Probable
NSAIDs 6 Gastritis, acute kidney injury, photodermatitis Probable
Salbutamol 3 Tremor, tachycardia Probable
Formoterol/Budesonide 1 Dryness of mouth Probable
Iron 2 Constipation Probable
Benzodiazepines 1 Insomnia Probable
Fluoxetine 1 Tremor Probable
Steroid 1 Encephalitis Possible
Dasatinib 1 Pleural effusion Possible
Tamsulosin 1 Giddiness Possible
B- complex 1 Urticaria Possible

ADR: Adverse drug reaction, UMC: Uppsala Monitoring Centre, NSAIDs: Nonsteroidal anti-inflammatory drugs

insulin leads to impair consciousness due to hypoglycemia, while
antihypertensives manifest mainly with postural dizziness and
headache due to postural hypotension. The next most common
system involved was the gastrointestinal system, and this may
be related to the fact that NSAIDs which constituted the third
most common class of medications involved in ADRs usually
manifest with problems referable to the gastrointestinal system.
According to Amin et al.'! and Pauldurai et al.,'” the most
common body system affected was gastrointestinal followed
by neurological and skin and appendageal disorders in geriatric
patients. This may be because most of the suspected drugs were
administered orally and most frequently in those studies.

The ADRs were reported spontaneously while doing data
collection from the community, so it can be assumed that
these ADRs were not reported by others. There was recall bias
pertaining to age-related amnesia and other psychological
problems. Despite this limitation, we believe that our study
has revealed various important aspects of ADRs in the
geriatric population.

CONCLUSIONS

The results of our study conclude that elderly patients should
be closely monitored for ADRs to avoid clinically significant

harmful consequences. ADRs further increase patients’
morbidity, mortality, and length (duration) of hospitalization.
Antidiabetic agents and cardiovascular agents caused the highest
number of ADRs which indicate that adequate caution, proper
care, and continuous monitoring must be implemented during
the course of treating patients with these drugs to optimize their
clinical efficacy and prevent the occurrence of ADRs in them.

Regular medication review, potentially aided by the use of
prescribing indicators or electronic prescription systems, can
help in the optimization of prescriptions to benefit patients
from their medicines. Good communication between health-
care providers, patients, and caretakers is key to managing
medicines well.
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