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DOI: 10.5455/njppp.2012.2.113-122 Results: In forty seven (11.75%) patients, 57 events occurred
of which 75.43% occurred in indoor and 24.56% in outdoor
patients. Most patients (74.46%) were in the age range of 65
to 74 years. The male to female ratio was 1.47: 1. Majority of
ADEs involved gastrointestinal system (43.85%), followed by
cardiovascular system (14.03%), endocrine system (12.28%)
and skin and mucous membranes (12.28%). 142 drugs were
suspected to cause these ADEs. Chemotherapeutic agents
were the most commonly suspected drugs followed by
cardiovascular drugs, drugs acting on CNS and steroids. On
\ / assessing causality, majority of events were rated as ‘possible’
by both WHO-UMC (66.66%) and Naranjo’s criteria (68.42%).
Severity assessment (Hartwig scale) showed that 19.29%, 68.42% and 12.28% ADEs were severe,
moderately severe and mild respectively. Risk factors for ADR development found were socioeconomic
status (p=0.000), number of diseases suffered (p=0.002), number of medicines taken per day (p=0.000),
compliance (p=0.048) and inappropriate prescribing (p=0.004). 36.84% ADRs were definitely
preventable and 17.54% were probably preventable by modified Schumock and Thornton scale.

Conclusion: ADRs is a major problem prevalent in geriatric patients and is significantly associated with
socioeconomic status, number of diseases, number of medicines consumed per day, compliance to
therapy and inappropriate prescribing.
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INTRODUCTION

Geriatric population is defined as persons of
equal to or more than 65 years of age.lll
Geriatric population is on rise due to increased
longevity in India. Old persons are likely to suffer
from more diseases, especially of chronic nature,
requiring long term use of medication. Many
physiological changes occur in the body as the
age advances that influence pharmacokinetics
and pharmacodynamics of a drug in the body.[2:3]
Although medications used by older adults can
lead to improvement in health related quality of
life (HRQOL), negative outcomes due to drug-
related problems are considerable.[*61 Major
drug related problems include adverse drug
events, inappropriate use of medicines and
compliance Different have
reported rate of occurrence of ADRs in elderly as
high as around 20% of which almost 50% are
preventable.l’l A major threat to the health-
related quality of life of frail elderly persons is
adverse drug reactions (ADRs).I81 Specifically,
ADRs in older adults can decrease functional

issues. studies

status and increase in use of health services, and
costs as well as mortality.[8] The fact that the
consequences of ADRs are likely to be more
pronounced in frail elderly persons is of major
concern. Previously reported annual ADR rates
ranged from 5% to 35% in community dwelling
and outpatient older adults8. However, in India,
the data regarding the incidence of ADRs are
limited in elderly patients.
undertook this study to find out the baseline data
regarding the occurrence of ADRs and to further
assess the causative drugs, severity, various
causative factors responsible for development of
ADRs and preventability in elderly.

Therefore, we

AIMS OF THE STUDY

This study was carried out in geriatric patients
with the aims of (i) to identify rate of occurrence
of ADRs (ii) to generate a profile of ADRs with
body system affected, its causal group of drugs
(iii) causality analysis of reported ADRs with
both  WHO-UMC and Naranjo’s method and
comparison of both the methods in evaluating
the causality (iv) severity and preventability

assessment of reported ADRs and (v) to identify
the associated risk factors for development of
ADRs in geriatric patients.

MATERIALS AND METHODS

A prospective observational study spread over
two years and three months duration was
undertaken from August 2007 to October 2009,
in Shree Krishna Hospital and medical research
centre, a 550 bedded tertiary care rural, teaching
hospital attached to Pramukh Swami Medical
College, Karamsad, India. The study protocol was
approved by Human Research Ethics Committee
of the institute prior to commencement of study.

Sample Size: Four hundred patients of geriatric
age group (= 65 years), 200 each from various
inpatient and outpatient departments of Shree
Krishna Hospital (SKH) were recruited in the
study

Criteria for Inclusion of Participants: Patients
of either sex who had completed 65 years of age
on 31st July, 2007 or earlier and attended to
various outpatient or inpatient departments like
Medicine, Surgery, Obstetrics and Gynecology,
Orthopedics, Psychiatry, Skin, TB and Chest,
Ophthalmology, ENT, Oncology and Dentistry
were included in the study.

Criteria for Exclusion of Participants: Patients
unable to patients on
ventilators, seriously ill patients requiring ICU
admission or unwilling to participate were
excluded from the study.

communicate i.e.

The study was conducted in both indoor and
outdoor patients meeting inclusion criteria. A
time period of 2 months each in a sequential
manner was spent in departments of General
medicine, Surgery, Obstetrics and Gynecology
and Orthopedics and 15 days each in the
departments of Psychiatry, Skin, TB and chest,
Ophthalmology, ENT, Oncology and Dentistry.
Patients were recruited in the study on prorata
basis during the stipulated time period and all
the patients participating in the study were
explained clearly about the purpose and nature
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of the study in the language they understood.
Written informed consent was obtained before
including them in the study. All indoor patients
from respective departments were visited daily
during their hospital stay and interviewed. All
indoor patients were then followed up till they
were discharged and their case record sheets
were reviewed for gathering
information in a pre-structured case record form.
All outdoor patients, new as well as old, meeting
the inclusion criteria attending to various
departments were interviewed for the first time
on the day of enrollment and followed up after
two weeks and their case sheets were reviewed
to gather necessary information -as on that day-
to fill up case record forms.

necessary

All the adverse drug events reported
spontaneously as well as found out during
interview by investigator were recorded in the
case record form with all the necessary
information. The primary researcher was trained
in identification and reporting and analysis of the
adverse drug events. In case of conflict in analysis
of the reports, the opinion of the treating
physician was also obtained. The researchers
were not the part of a treating team of the patient
and were not involved in any therapeutic
decisions related to the patients involved in the
study.

Data were analyzed to find out (i) frequency of
patients developing ADE during therapy (ii) age
and Sex distribution of reported ADEs (iii)
system wise distribution of reported ADEs (iv)
causality assessment by both WHO-UMC scalel]
and Naranjo’s probability scorel10] (v) severity of
ADEs using scale of Hartwig and Sieglelll and
(vi) preventability of ADEs using criteria of
Schumock and Thornton modified by Lau et al,
20031121 (vii) different risk factors for ADEs in
elderly.

For identifying the risk factors for development
of ADESs in geriatric patients, association of ADEs
with age of the patients, gender, literacy status,
status, socioeconomic status,[13] co-
morbidities, number of medicines consumed by
the patient daily, compliance to therapy

living

(evaluated by patients’ recall of taking drugs as
prescribed), appropriateness of prescribing as
assessed by Beer’s criteriall4l and duration of
hospital stay was assessed using Chi square test.

Statistical Analysis: All data were analyzed with
the help of SPSS version 14 software. Chi square
test was used for analysis and p value less than
0.05 was considered as significant.

RESULTS

Out of total 400 patients, majority were in age
group of 65 to 74 years (288, 72%), followed by
age group of 75-84 years (85, 21.3%) and lowest
number of patients (27, 6.8%) were in age group
of more than 85 years. Of these, 241 (60.03%)
were male and 159 (39.8%) were females. 200
patients were collected from different indoor
departments and other 200 patients were
collected from different outdoor departments of
the hospital. Out of total 400 patients, 47 patients
(11.75%) developed ADRs. Out of these, 33
(70.21%) patients were indoor and 14 (29.79%)
patients were outdoor. Total number of events
reported were 57, of which 43 (75.43%) events
occurred in indoor patients and 14 (24.56%)
developed in outdoor patients. Most of the
patients fell within the age range of 65 to 74
years (35, 74.46%) followed by that of 75 to 84
years (11, 23.4%). Only one patient (2.12%)
above the age of 85 had developed ADR. Of 47
patients who developed ADRs, 28 (59.57%) were
men and 19 (40.42%) were women. On
calculating incidence out of total 400 patients
11.61% were men and 11.94% were women
yielding a ratio of 0.9 men to 1 woman patient.

Majority of reported adverse drug events had
affected gastrointestinal system (25, 43.85%)
followed by cardiovascular system (8, 14.03%),
endocrine system (7, 12.28%) and skin and
mucous membranes (7, 12.28%). The least
affected systems were ENT, musculoskeletal and
blood (1 each, 1.75%). Frequencies of individual
event in the respective systems are shown in
table 1. A total number of 142 drugs were
suspected to be the cause of the reported ADEs.
Suspected drugs are shown in a group wise

National Journal of Physiology, Pharmacy & Pharmacology | 2012 | Vol 2 | Issue 2 | 113 - 122



Rima Shah et al. A Profile of Adverse Drug Reactions among Geriatric Patients

manner in table 2. It is evident that
chemotherapeutic agents were the most
commonly suspected drugs followed by

cardiovascular drugs, drugs acting on CNS and
steroids.

Table-1: Affected Body System wise Distribution of
ADRs

) No. of
. Affected Systems and Events o0

Table-2: Causal Drug Groups
Causal Drug Groups

for ADEs Frequen | No. of
(no. of ADEs = 57) cy (%) | Events
1 | Antimicrobials 46 17
(32.39) | (29.82)
2 | Cardiovascular drugs 21 8
(14.79) | (14.03)
3 | Antipsychotics, 13 7
antidepressants and | (9.16) (12.28)
sedative- hypnotics
4 | Steroids 11 5
(7.76) (8.77)
5 | Vitamins and minerals 10 3(5.26)
(7.04)
6 | Aminophyllin 7 (4.93) 3
(5.26)
7 | Nonsteroidal anti- | 7 (4.93) | 3(5.26)
inflammatory drugs
(NSAIDs)
8 | Oral hypoglycemic | 7 (4.93) 2
agents (3.51)
9 | Anaesthetic agents 6(4.22) | 2(3.51)
10 | Antiarrhythmic drugs 5(3.52) | 2(3.51)
11 | Opioid analgesics 4(2.82) | 2(3.51)
12 | Anticancer drugs 3(2.11) | 1(1.75)
13 | Laxatives 1(0.70) | 1(1.75)
14 | Antiseptics 1(0.70) | 1(1.75)
Total 142 57
(100) (100)

Table-3: Causality assessments of ADRs

Causality
Category
Certain/
2 . 071
Definite 3 (5.26) 0 (0.00) 0.07
Probable 16 (28.07) 18(31.57) 0.531
Possible 38 (66.66) 39 (68.42) 0.841
Unlikely/
Doubtful 0 0 )
Conditional/
Unclassifiable 0 NA )
Total 57(100) 57(100) -

No. Events (%)
Gastrointestinal system 25 (43.86)
Gastritis 15

1 GI Bleed 4
Diarrheoa 3
Vomiting 2
Constipation 1
Cardiovascular System 8 (14.04)
VPCs (ventricular premature 3
contractions)

2 Atrial fibrillation 2
Hypotension 2
Myocardial Infraction 1
Endocrine System 7 (12.28)

3 Hypoglycemia 4
Glucose intolerance 3
Skin and mucous membranes 7 (12.28)
Oral candidiasis 3

4 S] syndrome 2
Maculopapular rash 1
Fixed drug reaction 1
Renal system 3 (5.27)

5 Facial puffiness 1
Hyperkalemia 1
Acute renal failure 1
Respiratory system 2 (3.51)

6 Interstitial lung disease 1
Pulmonary fibrosis

” Central nervous system 2 (3.51)
Drowsiness 2

g ENT 1(1.75)
Tinnitus 1

9 Hematology 1(1.75)
Thrombocytopenia 1

10 Musculoskeletal system 1(1.75)
Prolonged muscle paralysis 1

Total 57(100)

The causality assessment of the ADRs was

carried out using both the WHO - UMC criteria
and Naranjo’s scale. The analysis using WHO -
UMC scale showed that in majority of the cases, a
causality association was falling in the category

Chi square test, P value < 0.05 is considered significant

of ‘possible’ (38, 66.66%) and ‘probable’ (16,
28.07%) while in 3(5.26% ) cases it was found to
be ‘certain’. No case fell in the category of
unlikely/doubtful and conditional/unclassifiable
(Table 3). Causality was also assessed using
Naranjo’s algorithm. This is an objective
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questionnaire based method of evaluation. The

Table-5: Association of ADRs with Different

common association was of possible (39, Parameters ol
otal no.
0 0 i ADR Developed n(%)
68.42 /-0) and probable (18, _31_.57 %) c.eltefgf)rles Parameter | of Patients
by this method. No statistically significant (n=400)
difference was found in causality analyses by Age (years)
both the methods (p>0.05). 65-74 288 35 (12.15) |253(87.85)
75-84 75 11(14.67) | 74(98.67) | 0.397
On evaluating severity assessment by Hartwig 285 27 1(3.70) |26(96.30)
scale, out of 57 adverse drug reactions, 11 Sex
(19.29%) were severe, 39 (68.42%) were WMen i:; 123(11112? 125(8888?)?3) 0.920
moderately severe, while 7(12.28%) were mild omen Litera(cy. ) (88.05)
in nature. (Table 4) llliterate 140 12(8.57) |128(91.43)
10std 182 |20(10.99)|162(89.01)
Table-4: Severity of Adverse Drug Reactions 12thstd 30 6(20) 24(80) | 0.061
(Hartwig Scale) Graduate 36 5(13.89) | 31(86.11)
Severity Severity No. of Total Postgraduate 12 4(33.33) | 8(66.67)
Level events (%) (%) Family status
1 1(1.75
Mild (1.75) 7 (12.28) Alor'le 47 4(851) | 43(9149) | o
2 6 (10.53) Family 353 43(12.18) (310(87.82)
3 25 (43.86) 39 Socio-economic status #
Moderate 4a 5(8.77) 68.42 Lower 172 16(9.30) (156(90.70)
4b 9 (15.79) (6842) Middle 174 16(9.20) |158(90.80)| 0.000
5 6 (10.53) Higher 54 15(27.78) | 39(72.22)
Severe 6 4(7.02) 11(19.30) No. of Medicine currently taking
- 1(175) Upto 5 99 3(3.03) | 96(96.97)
Total 57(100) | 57 (100) 6-10 208 22(10.58) |186(89.42) 0.000
>11 93 22(23.66) | 71(76.34)

. . No. of concurrent co-morbid conditions
Different risk factors for ADR development were 1 g5 3(353) | 82(9647)
identified as socioeconomic status (p=0.000), 2 137 14(10.22) |123(89.78)
number of medicines taken by patient per day 3 92 10(10.87) | 82(89.13)
(p=0.000), number of diseases patients were 4 51 9(17.65) | 42(82.35) | 0.002
suffering from (p=0.002), compliance to the 5 24 7(29.17) | 17(70.83)
therapy by the patients (p=0.048) and 6 8 3(37.50) | 5(62.50)
inappropriate prescribing (p=0.004). (Table 5) 7 3 1(33.34) | 2(66.66)

Compliance (n=200 outdoor patients only)**
The preventability assessment of ADRs was Present 57 35(6140) | 22(38.60) 0.048
. . . Not present 143 12(8.39) [131(91.61)
carried out using modified Schumock and - —
Th le f 1 th includi h Appropriateness of prescribing##

ornton scale for all the reports including the Appropriate 291 26(8.93) [265(91.07)
serious cases. As shown in table 6, majority of | ansropriatel 109 21(19.27) | 88(80.73) 0.004
ADRs were not preventable (26, 45.61%) Duration of hospital stay in indoor patients
followed by definitely preventable 21(36.84%) 1-7 Days 125 15(12) 110(88)
and 10 (17.54%) probably preventable. 8- 14 Days 48 11(22.92) | 37(77.08) 0.063

15-21 Days 17 3(17.65) | 14(82.35) |
> 22 Days 10 4(40) 6(60)

DISCUSSION

ADRs were claimed to be the 4t leading cause of
death in USA.l?! In the recent past, observing,
documenting and reporting of ADRs have gained
a lot of importance all over the world.

*Chi Square test, p < 0.05 is considered as significant.

** Compliance to treatment was evaluated only in outdoor
patients, since indoor patients are administered medicines by
staff nurse ensuring full compliance to therapy.

# Socioeconomic status classification by Kulshreshtha SPI13]
## Appropriateness of prescribing as evaluated by Beer’s
criterial14]

National Journal of Physiology, Pharmacy & Pharmacology | 2012 | Vol 2 | Issue 2 | 113 - 122



Rima Shah et al. A Profile of Adverse Drug Reactions among Geriatric Patients

Table-6: Preventability of ADRs
Categories according

to modified Schumock Type of
ADRs
and Thornton scale
Definitel
1 A Iy 21(36.84)
preventable
Probabl
2 B robabY 10 (17.54)
preventable
Not
3 C 26 (45.62
preventable ( )
Total 57 (100)

National Pharmacovigilance Programme of India
has been in place since January 2005. Among
various people, Geriatric population is the most
vulnerable to development of ADRs for the
obvious reasons. In the present study we found
that 47 out of 400 geriatric patients (11.75%)
developed ADRs. On one hand, it is higher than
the reported incidence of ADRs of 3-6% in
general populationlll and on the other hand, it is
lesser than that found in geriatric patients from
UK (14.7)1151 and from USA and Europe (20%).[7]
Several genetic, ethnic, dietary,
environmental, or simply less reporting of ADRs
by patients may account for this relatively lower
rate of ADRs among Indian geriatric patients.

factors -

Our finding that three fourths of the total adverse
events occurred in indoor patients could be due
to seriousness of illness, co morbidities, higher
number of drugs prescribed and high percentage
of inappropriate prescribing. One important
reason could be that the indoor patients were
under continuous observation of physicians and
other paramedical staff resulting into more
identification and recognition of adverse drug
events as compared to that in outdoor patients,
in whom adverse drug events may go unnoticed
and therefore unreported.

As the age advances, the incidence of ADRs goes
on increasing.[151 Our findings are consistent with
this, as far as the age groups of 65-74 years
(12.35%) and 75-84 years (14.66%) are concern.
Paradoxically in the age group of 85 years and
above the incidence was lower (3.70%). However
in an Indian studyl!6] similar distribution pattern
was found. We found apparently more incidences
of ADRs in women (11.94%) than in men

(11.61%) giving ratio of 0.9 men to 1 woman
patient. This is apparently consistant with other
study wherein also more women had ADRs than
the men.[17]

The prevalence of gastrointestinal adverse effects
was highest followed by that of cardiovascular
events, endocrine system and skin & mucous
membrane. The prevalence of ADRs pertaining to
hematological, ENT and musculoskeletal system
was the lowest. These findings are similar to
those in another Indian study.[t6l The most

frequently implicated drug groups were
antimicrobials, cardiovascular drugs, drugs
acting on CNS (like antipsychotics,

antidepressants and sedative-hypnotics) and
steroids. Another study from Indiallél found that
cardiovascular drugs and antimicrobials were the
commonest drugs leading to ADR in elderly. A
study from UKI151 showed that most frequently
implicated drug groups causing ADRs in elderly
loop diuretics, opioids, steroids,
anticoagulants and  antimicrobials. = Thus
cardiovascular drugs and antimicrobials figured
as two of the commonest drug groups causing
ADRs in elderly.

were

Causality analysis of ADRs is done by using either
WHO-UMC criteria or Naranjo’s scale. However,
there are very few studies wherein causality
analysis of ADRs in geriatric patients has been
carried out by both methods used concurrently.
In our study, we carried out causality assessment
using both the methods with the view to find
whether there is any difference in assessment
outcome by both methods. We found that there
was no significant difference (p>0.05, table 3) in
the assessment outcome by both methods and
thus both methods measure the causality
assessment similarly. In an earlier study by
Sharma et all8l compared the causality
assessment using both methods in spontaneously
reported events showed that there was no
difference between the two methods in grading
ADRs but Naranjo'’s
consuming. Thus our study is in line with that of
Sharma et al. Further, like Sharma et al,['8] we
also experienced that with the inbuilt
stringencies in both the methods, it becomes very

scale is more time
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difficult to ascribe the category of ‘certain’ or
‘definite’ to an observed ADR. Lack of
information with regard to dechallenge or
rechallenge, polypharmacy, use of fixed dose
combinations and simultaneous stopping of more
than one culprit drug at a time makes it a nearly
impossible proposition to label the ADR as
‘certain’ or ‘definite’. Some minor differences
observed by us in the causality assessment using
both the methods, though not statistically
significant (P>0.05), could be because of peculiar
nature of conditions imposed by the two
methods. For example, in Naranjo’s scale
importance has also been given to the re-
appearance of the ADR subsequent to a placebo
that we could hardly test.

One of the outcomes of causality assessment is to
rate the severity of a given ADR. For this purpose
the most commonly and best used scale is
Hartwig’s scale. However the limitation of the
scale is that, in a given case of ADR the level of
severity can be assigned only at the final
outcome. This reduces the use of scale to an
academic exercise only. Still we used the scale to
study the pattern of severity level of ADRs in
elderly patients. We observed that nearly two
thirds of the patients (68.42%) who developed
ADR were at level 3 or 4 meaning that they
required hospital for
management of ADR, or prolongation of hospital
stay by at least one day in case of already
hospitalized patients and required either an
antidote or interventional treatment. Another
one fifth of the patients (19.29%) required direct
admission to ICU or suffered permanent damage
or death i.e level 5 or 6 or 7 of Hartwig’s scale. If
these findings are extrapolated, we can assume a
similar scenario in other elderly patients who are
on drug therapy. The carry home massage would
be that we need to exercise caution and restrain
in prescribing in elderly, identify occurrence of
ADRs at the earliest or at least be ready to gear
up for meeting the situation effectively.

admission to the

In the present study, factors like higher
socioeconomic status, number of medicines taken
by patients, number of concurrent diseases
patient suffered from, compliance to therapy by

patients and inappropriate prescribing were
to be significantly associated with
occurrence of ADRs (p<0.05 in each case).

found

Socioeconomic Status: Significantly more
number of ADRs occurred in patients of higher
socioeconomic class. To best of our knowledge,
no studies investigating relationship between
ADR and socioeconomic status have been
published from India. Very few studies, published
from foreign shown high
association between lower socioeconomic class
and occurrence of ADRs.[191 More such studies
are required to be conducted in an Indian setting
to find out the correlation between occurrence of

countries have

ADR and socioeconomic status and discern the
reason for discrepancy or inconsistency, if any.

Polypharmacy: We observed that as the number
of medicines taken by patients increased,
occurrence of ADRs also increased. This is
consistent with the previously reported
literature and studies. In a study done in UK,[15]
only significant predictor of ADRs
multivariate analysis was the
medicines taken by patients. Incidences of ADR
have been consistently shown to increase in an
exponential, rather than in a linear, manner with
the number of drugs taken.[20] Similar findings
were observed in an Indian study; where in 58%
of ADRs were reported in patients receiving 4 or
more medications concurrently.[tl As elderly
patients are suffering from multiple and chronic
diseases, clinicians are required to use more
number of drugs in them. Therefore, before
prescribing additional medication, it is important
to determine whether the patient had developed
ADR due to medication before the new addition.
It may happen that additional medications
prescribed to overcome the ADR caused by
previous medication themselves may lead to
problems of polypharmacy including direct ADR
of newly added drug or its interactions with
other drugs
published reports have clearly shown direct
relationship between number of ADR and cost of
management thereof20] In short,
efforts to avoid unnecessary polypharmacy will

from
number of

and additional costs. Several

conscious
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be beneficial to the patient in particular and
health care system in general.

Concurrent Co-morbid Conditions: We found a
direct relationship as
increased; there was increased occurrence of
ADRs. Multiple diseases in a patient, increases
need for use of more drugs and hence increases
risk of ADRs. In addition, age related decline in
physiological reserve, pathological
derangements, pharmacokinetic and
pharmacodynamic changes, functioning status of
vital organs like liver, kidney etc. determine
behavior of drugs in the body.ll1 A carefully
structured prescription by a physician,
considering the above factors, can help minimize
both the ADRs and drug interactions.

number of diseases

Patient Compliance to Therapy: It is a well
documented fact that as the patient compliance
to drug therapy increases, the number of ADRs
decreases. Paradoxically we found the reverse;
patients adhering well to the drug therapy
developed significantly more ADRs in our study.
We have no plausible explanation for this
phenomenon, except a logical derivation that due
to highly prevalent polypharmacy (75.25%), the
compliant patients were exposed to more, and at
times unnecessary, medicines leading to more
ADRs and drug interactions, as against
noncompliant patients, who inadvertently got
spared from receiving unnecessary medicines
and hence developing lesser number of ADR and
drug interactions.

Inappropriate Prescribing: There is a direct
relationship between inappropriate prescribing
and the rate of ADR. A positive association was
found between potentially inappropriate drug
prescribing, as defined by the Beers criteria, and
ADRs during first-visit of elderly outpatients in a
Taiwan study.[211Consistant to this, we also found
a significantly higher rate of ADRs, 19.27% in
case of inappropriate prescriptions versus 8.93%
in case of appropriate prescriptions (p=0.004).
This once again emphasizes on rational use of
medicines, especially in the elderly.

Other Factors: Age, sex, level of literacy, family
status and length of hospital stay had no impact
on occurrence of ADRs in elderly patients in this
study. (p>0.05 in each case)

“Prevention is better than cure” is the basic tenet
of medical practice. This also applies to ADRs. It
may be difficult to prevent all the ADRs. However
it is possible to forecast some ADRs, especially
the dose related augmented (type A) ones.
Establishing the preventability status of the ADRs
with regard to drugs can help partially to this
effect. Moreover, it may also help in adopting
appropriate preventive strategies. Preventability
analysis of ADRs in our study showed that just
over half of the ADRs (31, 54.38%) were
‘definitely’ or ‘probably’ preventable, which is
consistent with the broad range of figures (30-
70%) suggested in literature.l22231 Considering
the burden of ADRs and related morbidity or/and
mortality along with the cost burden involved in
the treatment of ADRs, it is desirable to put these
strategies in practice despite its complex nature.
These strategies include, computerized
prescribing and monitoring systems,[24-26]
presence of pharmacists on ward rounds,[27.28]
need for better monitoring,291 and enhanced
education of prescribing, leading to error
reduction.l301

CONCLUSION

At last, it will be prudent to say that timely
diagnosis of ADR in the elderly will remain a
challenge for the diagnostic skills of even the
most experienced clinician. The basic rule in the
process of identifying an ADR is simply to ask
oneself ‘Could this patient’s condition be due to
one or more of the drugs he/she is taking?
Additional monitoring and attention towards
patients who are at high risk could reduce the
impact of ADR both in terms of cost and quality of
care.
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