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Abstract

Background: Adverse drug reactions are an important cause of mor-bidity,
prolonged hospital stay, increased healthcare expenditure, and treatment non-
compliance. Pharmacovigilance plays a vital role in identifying, assessing,
monitoring, and preventing adverse drug reac-tions. Systematic reporting and
evaluation of adverse drug reactions are essential for improving medication safety in
clinical practice. Materials and Methods: A prospective observational study was
con-ducted in the Department of Pharmacology. A total of 180 adverse drug reaction
reports received from various clinical departments were ana-lyzed. Patient
demographic details, suspected drug, clinical manifesta-tion, route of
administration, seriousness, outcome, and management were recorded. Causality
assessment was performed using the WHO-UMC causality assessment scale and
Naranjo algorithm. Severity was assessed using the modified Hartwig and Siegel
severity assessment scale. Preventability was evaluated using modified
Schumock and Thornton criteria. Data were analyzed using descriptive statistics.
Aim: To evaluate the pattern, causality, severity, preventability, and commonly
implicated drug groups among adverse drug reactions re-ported in a tertiary care
teaching hospital. Results: Among 180 adverse drug reaction reports, females
constituted 98 (54.4%) cases and males constituted 82 (45.6%) cases. The most
commonly affected age group was 31-60 years. Antimicrobials were the most
commonly implicated drug group, followed by non-steroidal anti-inflammatory
drugs, antiepileptics, antihypertensives,and antidiabetic drugs. Cutaneous reactions
were the most common clinical presentation, followed by gastrointestinal and central
nervous system reactions. Most reactions were categorized as probable or possible
by causality assessment. The majority were mild to moderate in severity. Most
reactions were not preventable, while a small proportion was probably preventable.
Conclusion: Adverse drug reactions are commonly encountered in hospital practice,
with antimicrobials and non-steroidal anti-inflammatory drugs being frequently
implicated. Cutaneous and gastrointestinal reactions were the commonest
presentations. Regular adverse drug reaction monitoring, active pharmacovigilance,
rational prescribing, and sensitization of healthcare workers are essential for
improving patient safety.
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1 | INTRODUCTION

dverse drug reactions are undesirable and

unintended responses to medicines occur-

ring at doses normally used for prophylaxis,
diagnosis, or treatment of disease. They are an im-
portant cause of patient morbidity and are increas-
ingly recognized as a major public health concern.
Adverse drug reactions may lead to treatment inter-
ruption, additional medication use, hospital admis-
sion, prolonged hospitalization, disability, and rarely
death. (1)

The safety of medicines cannot be completely es-
tablished before marketing because pre-marketing
clinical trials are conducted in relatively small, se-
lected populations under controlled conditions. Rare,
delayed, chronic, or population-specific adverse ef-
fects may become evident only after a drug is used
widely in routine clinical practice. Therefore, post-
marketing surveillance and pharmacovigilance are
essential components of drug safety monitoring. (2)

Pharmacovigilance refers to the science and activi-
ties related to detection, assessment, understanding,
and prevention of adverse effects or any other drug-
related problems. It aims to improve patient safety,
promote rational use of medicines, identify signals,
and provide evidence for regulatory action where
necessary. Spontaneous reporting of adverse drug
reactions by healthcare professionals remains an im-
portant method of pharmacovigilance. (3)

Adverse drug reactions may affect any organ sys-
tem. Cutaneous manifestations such as rash, ur-
ticaria, pruritus, fixed drug eruption, angioedema,
and Stevens-Johnson syndrome are commonly re-
ported. Gastrointestinal symptoms such as nausea,
vomiting, abdominal pain, diarrhea, and gastritis are
also frequent. Other reactions may involve the cen-
tral nervous system, cardiovascular system, respira-
tory system, liver, kidneys, and hematologicalsys-
tem. (4)

Several factors influence the occurrence of adverse
drug reactions. These include age, gender, genetic
factors, polypharmacy, comorbidities, renal or hep-
atic impairment, drug interactions, self-medication,
inappropriate prescribing, dose errors, previous al-
lergy, and prolonged treatment. Elderly patients and

hospitalized patients are particularly vulnerable be-
cause they often receive multiple drugs and have
altered pharmacokinetics. (5)

Assessment of adverse drug reactions requires struc-
tured evaluation. Causality assessment helps deter-
mine the likelihood that a suspected drug caused the
reaction. Commonly used methods include WHO-
UMC causality categories and the Naranjo algo-
rithm. Severity assessment helps classify reactions
as mild, moderate, or severe, while preventability as-
sessment identifies whether the reaction could have
been avoided by appropriate measures. (6)

In India, pharmacovigilance has gained importance
through structured adverse drug reaction monitoring
centers and national reporting programs. However,
underreporting remains a major limitation. Many
healthcare professionals may fail to report adverse
drug reactions due to lack of awareness, uncertainty
regarding causality, lack of time, fear of blame, or
assumption that only serious reactions need report-
ing.

Hospital-based adverse drug reaction monitoring
provides useful information on local drug safety
patterns. It helps identify commonly implicated
drug groups, clinical presentations, seriousness, pre-
ventability, and outcomes. The present study was
conducted to evaluate the pattern, causality, severity,
preventability, and implicated drug groups among
adverse drug reactions reported in a tertiary care
teaching hospital.

2 | MATERIALS AND METHODS

This prospective observational study was conducted
in the Department of Pharmacology. A total of 180
adverse drug reaction reports received from various
clinical departments were analyzed.

All suspected adverse drug reactions reported from
outpatient and inpatient departments during the
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study period were included. Reports with incom-
plete essential information, medication errors with-
out clinical reaction, accidental poisoning, drug
abuse cases, and reactions due to alternative or un-
known medicines without adequate details were ex-
cluded.

Adverse drug reaction reports were collected using
a structured reporting format. Information recorded
included patient age, gender, clinical department,
suspected drug, dose, route of administration, indi-
cation, duration of therapy, description of reaction,
time relationship between drug intake and reaction
onset, dechallenge, rechallenge where applicable,
concomitant medications, treatment given, serious-
ness, and final outcome.

The suspected drugs were categorized into drug
groups such as antimicrobials, non-steroidal anti-
inflammatory drugs, antiepileptics, antihyperten-
sives, antidiabetic drugs, gastrointestinal drugs, and
others. Clinical manifestations were categorized ac-
cording to the organ system involved.

Causality assessment was performed using the
WHO-UMC causality assessment scale and Naranjo
adverse drug reaction probability scale. Reactions
were classified as certain, probable, possible, un-
likely, conditional, or unassessable according to
WHO-UMC criteria. Naranjo assessment catego-
rized reactions as definite, probable, possible, or
doubtful.

Severity assessment was performed using the mod-
ified Hartwig and Siegel severity assessment scale.
Adverse drug reactions were classified as mild, mod-
erate, or severe depending on the clinical impact,
need for treatment, prolongation of hospital stay,
and presence of permanent harm or life-threatening
features.

Preventability assessment was done using modified
Schumock and Thornton criteria. Reactions were
categorized as definitely preventable, probably pre-
ventable, or not preventable based on factors such
as inappropriate drug use, known allergy, dose error,
drug interaction, monitoring failure, and availability
of safer alternatives.

Outcome was recorded as recovered, recovering,
continuing, unknown, or fatal. Seriousness was as-

sessed based on whether the adverse drug reac-
tion resulted in hospitalization, prolonged hospi-
tal stay, disability, life-threatening event, congenital
anomaly, or death.

Data were analyzed using descriptive statistics. Cat-
egorical variables were expressed as frequencies and
percentages. Results were presented in tabular form.

Institutional ethical committee approval was ob-
tained before commencement of the study. Patient
confidentiality was maintained throughout the study.

3 | RESULTS

3.1 | Total of 180 adverse drug reaction reports
were analyzed during the study period

Female patients constituted 98 (54.4%) cases, while
males constituted 82 (45.6%) cases. The most com-
monly affected age group was 31-60 years, account-
ing for 88 (48.9%) reports. Elderly patients above
60 years constituted 32 (17.8%) cases. This indicates
that adverse drug reactions were observed across all
age groups but were more frequently reported among
adults.

Antimicrobials were the most commonly implicated
drug group, involved in 62 (34.4%) reactions, fol-
lowed by non-steroidal anti-inflammatory drugs in
34 (18.9%) cases. Antiepileptics, antihypertensives,
and antidiabetic drugs were also important contribu-
tors. This pattern reflects high use of antimicrobials
and analgesics in hospital practice.

Cutaneous reactions were the most common clinical
presentation, observed in 74 (41.1%) cases. Gas-
trointestinal reactions were reported in 42 (23.3%)
cases, followed by central nervous system reac-
tions in 24 (13.3%) cases. Cutaneous manifesta-
tions included rash, itching, urticaria, and fixed drug
eruption. Gastrointestinal reactions included nausea,
vomiting, diarrhea, and gastritis.

Most reactions were categorized as possible or prob-
able. Possible reactions accounted for 86 (47.8%)
cases, while probable reactions accounted for 82
(45.6%) cases. Certain causality was assigned in
only 4 (2.2%) cases, mainly because rechallenge was
rarely performed due to ethical and safety concerns.
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TABLE 1: Demographic Characteristics of Patients with ADRs

Variable

Male

Female

Age <18 years
Age 19-30 years
Age 31-60 years
Age >60 years

Frequency (%)
82 (45.6)
98 (54.4)
18 (10.0)
42 (23.3)
88 (48.9)
32(17.8)

TABLE 2: Commonly Implicated Drug Groups

Drug Group
Antimicrobials
NSAIDs
Antiepileptics
Antihypertensives
Antidiabetic drugs

Frequency (%)
62 (34.4)

34 (18.9)

22 (12.2)

18 (10.0)

16 (8.9)

Gastrointestinal drugs 10 (5.6)
Others 18 (10.0)
TABLE 3: Clinical Pattern of ADRs
System Involved Frequency (%)
Cutaneous reactions 74 (41.1)
Gastrointestinal reactions 42 (23.3)
Central nervous system reactions 24 (13.3)
Cardiovascular reactions 14 (7.8)
Metabolic/endocrine reactions 12 (6.7)
Respiratory reactions 6 (3.3)
Others 8(4.4)
TABLE 4: Causality Assessment Using WHO-UMC Scale
Causality Category Frequency (%)
Certain 4(2.2)
Probable/Likely 82 (45.6)
Possible 86 (47.8)
Unlikely 6 (3.3)

Conditional/Unclassified 2 (1.1)

TABLE 5: Severity Assessment Using Modified Hartwig and Siegel Scale

Severity Frequency (%)
Mild 96 (53.3)
Moderate 72 (40.0)
Severe 12 (6.7)
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Most adverse drug reactions were mild, accounting
for 96 (53.3%) cases. Moderate reactions were ob-
served in 72 (40.0%) cases, while severe reactions
were reported in 12 (6.7%) cases. Severe reactions
required urgent intervention, hospitalization, or in-
tensive monitoring.

Most adverse drug reactions were not preventable,
accounting for 136 (75.6%) cases. Probably pre-
ventable reactions were observed in 36 (20.0%)
cases. Definitely preventable reactions were rel-
atively uncommon and included cases related to
known allergy, inappropriate dose, or avoidable drug
interaction.

Most patients recovered completely after withdrawal
of suspected drug, dose adjustment, or symptomatic
treatment. Recovery was documented in 118 (65.6%)
cases, while 42 (23.3%) patients were recovering at
the time of reporting. No fatal reaction was reported
during the study period.

4 | DISCUSSION

The present prospective observational study evalu-
ated the pattern, causality, severity, preventability,
and outcome of adverse drug reactions reported in a
tertiary care teaching hospital. A total of 180 adverse
drug reaction reports were analyzed. Female pre-
dominance was observed, and the most commonly
affected age group was 31-60 years. Antimicro-
bials were the most frequently implicated drugs,
followed by non-steroidal anti-inflammatory drugs.
Cutaneous reactions were the most common presen-
tation.

Lazarou et al. reported that adverse drug reactions
are an important cause of morbidity and mortality
among hospitalized patients. (7) The present study
also supports the clinical significance of adverse
drug reaction monitoring, as many reported reac-
tions required drug withdrawal, symptomatic man-
agement, or treatment modification.

Pirmohamed et al. showed that adverse drug reac-
tions are an important cause of hospital admission
and healthcare burden. (8) In the present study, al-
though fatal reactions were not observed, moderate
and severe reactions together accounted for 46.7%

of cases, indicating that adverse drug reactions can
significantly affect clinical care.

Edwards and Aronson emphasized that adverse drug
reactions should be clearly identified and classified
to improve drug safety. (9) In the present study,
structured documentation helped categorize reac-
tions according to suspected drug, clinical pattern,
causality, severity, preventability, and outcome.

Olivier et al. reported that spontaneous reporting
systems are useful for pharmacovigilance but are af-
fected by underreporting and variable reporting qual-
ity. (10) In the present study, spontaneous and stimu-
lated reporting from clinical departments formed the
basis of data collection, emphasizing the need for
sensitization of healthcare workers.

Gurwitz et al. reported that preventable adverse drug
events are common among older adults, especially
due to polypharmacy and comorbidities. (11) In the
present study, 17.8% of reactions occurred in pa-
tients above 60 years. Elderly patients require careful
prescribing, dose adjustment, and monitoring.

Sriram et al. reported that antimicrobials and non-
steroidal anti-inflammatory drugs are frequently im-
plicated in adverse drug reactions in hospital set-
tings. (12) The present study showed a similar pat-
tern, with antimicrobials causing 34.4% and NSAIDs
causing 18.9% of adverse drug reactions.

Arulmani et al. observed that cutaneous manifesta-
tions are among the commonest adverse drug re-
actions reported in hospital-based studies. (13) In
the present study, cutaneous reactions accounted for
41.1% of cases and included rash, itching, urticaria,
and fixed drug eruption.

Ramesh et al. reported that dermatological and gas-
trointestinal reactions are commonly reported ad-
verse drug reactions in hospital practice. (14) In
the present study, gastrointestinal reactions were the
second most common group, accounting for 23.3%
cases. These included nausea, vomiting, diarrhea,
and gastritis.

Shamna et al. emphasized that causality and sever-
ity assessment are important components of ad-
verse drug reaction monitoring. (15) In the present
study, WHO-UMC and Naranjo scales were used for
causality assessment, while modified Hartwig and
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TABLE 6: Preventability Assessment

Preventability Category Frequency (%)
Definitely preventable 8(4.4)
Probably preventable 36 (20.0)

Not preventable 136 (75.6)

TABLE 7: Outcome of ADRs

Outcome  Frequency (%)

Recovered 118 (65.6)

Recovering 42 (23.3)

Continuing 12 (6.7)

Unknown 8 (4.4)

Fatal 0(0.0)

Siegel scale was used for severity assessment. Most
reactions were possible or probable.

Most reactions in the present study were mild or
moderate. Mild reactions usually required symp-
tomatic treatment or observation, while moderate
reactions required drug withdrawal, dose adjustment,
or additional therapy. Severe reactions were less
common but clinically important.

Certain causality was assigned in only 2.2% cases.
This is expected because rechallenge is rarely per-
formed in routine practice due to ethical concerns
and risk to the patient. Most hospital-based adverse
drug reactions are therefore categorized as probable
or possible.

Preventability assessment showed that 24.4% re-
actions were definitely or probably preventable.
Preventable reactions may be reduced by avoid-
ing known allergens, checking previous drug his-
tory, adjusting doses in renal or hepatic impairment,
monitoring high-risk drugs, and avoiding irrational
polypharmacy.

Antimicrobials were the most frequently implicated
drug group. This may be due to their widespread
use in outpatient and inpatient departments. Rational
antibiotic use, culture-guided therapy where appro-
priate, and avoidance of unnecessary antimicrobial
prescribing can reduce adverse reactions and antimi-
crobial resistance.

NSAIDs were the second most commonly impli-
cated group. These drugs are frequently used for
pain and fever, sometimes without prescription. Gas-

tritis, rash, urticaria, and hypersensitivity reactions
were common. Proper counseling regarding dose,
duration, contraindications, and avoidance of self-
medication is important.

Antiepileptics contributed to 12.2% reactions. These
drugs are known to cause cutaneous reactions, se-
dation, dizziness, and rarely severe hypersensitivity
reactions. Patients receiving antiepileptics should be
counseled regarding early reporting of rash or sys-
temic symptoms.

The absence of fatal reactions in the present study is
reassuring. However, it should not reduce the impor-
tance of active pharmacovigilance because serious
reactions may be rare but preventable with timely
recognition and intervention.

The present study has certain limitations. It was
conducted at a single tertiary care hospital. Underre-
porting cannot be completely excluded. Laboratory
confirmation of all reactions was not possible. Long-
term follow-up was limited. Future studies with ac-
tive surveillance and electronic reporting may pro-
vide stronger data.

5 | CONCLUSION

Adverse drug reactions are commonly encountered
in hospital practice and require systematic monitor-
ing. In the present study, antimicrobials and non-
steroidal anti-inflammatory drugs were the most fre-
quently implicated drug groups. Cutaneous reactions

Inno J of Med Health Sci 10 (11), 1988—1993 (2020)

INNOVATIVE JOURNALS 1992



PASERKAR

INNOVATIVE JOURNALS

were the commonest clinical presentation, followed
by gastrointestinal and central nervous system reac-
tions. Most reactions were classified as possible or
probable, and the majority were mild to moderate in
severity. A proportion of reactions was preventable,
highlighting the importance of rational prescribing,
medication history review, patient counseling, and
pharmacovigilance training. Active adverse drug re-
action monitoring and reporting should be encour-
aged among healthcare professionals to improve pa-
tient safety and promote rational use of medicines.
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