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Introduction

11 drugs inherently carry the risk of adverse

reactions, and the safety concerns of drug

use are highly relevant now. Adverse drug

reactions (ADRs) play a significant role

in the selection of drugs for the treatment

of various diseases, with drugs having
a better safety profile being preferred. Both healthcare
professionals and the public are concerned about ADR-
associated morbidity and mortality. Globally, ADRs are
responsible for 0.2%-41.3% of emergency admissions,
of which 28.9% are preventable [1]. The overall inci-
dence of ADRs in India is 9.8%, while 3.4% of hospital
admissions are due to ADRs and 3.7% ADRs are report-
ed in hospitalized patients [2]. ADRs are responsible for
more deaths than conditions, such as AIDS, pulmonary
disease, diabetes, automobile accidents, etc [3]. Several
factors related to patients, drugs, and diseases can influ-
ence the occurrence of ADRs. Age, sex, race, ethnicity,
and pregnancy are examples of patient-related factors.
Drug-related factors include dose, frequency, polyphar-
macy, while concomitant diseases are critical disease-
related factors [4]. Multiple drug therapy is commonly
associated with ADRs, the risk being multiplied by 1.14
with the addition of each drug [5].

ADRs can negatively impact the healthcare resources
and cause economic burden to patients. ADR-associated
expenses, such as hospitalization, surgery, and lost pro-
ductivity, can exceed the medication expenses [6]. Thus,
ADRs can impact the quality of life (QoL), result in
increased physician consultations, hospitalization, and
rarely death [7]. Hence, early recognition of the relation-
ship between an ADR and a suspected drug is essential
to minimize ADR-associated morbidity and mortal-
ity [8]. Good pharmacovigilance practice can minimize
ADRs by early detection and effective communication,
optimizing patient therapy. Evidence generated by phar-
macovigilance can help regain the public trust in drugs
[9]. Analysis of reported ADRs can help gather infor-
mation about the ADR and patient profile, factors as-
sociated with the occurrence of ADRs, and strategies to
prevent or minimize them, thus ensuring patient safety.
This study aimed to assess the causality, severity, pre-
dictability, and preventability of reported ADRs using
standard scales.

Materials and Methods

A retrospective observational study was conducted in
Karwar Institute of Medical Sciences (KRIMS), Karwar,
from April 2018 to August 2019 after obtaining Institu-
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tional ethical committee approval. All suspected ADRs
reported by outpatients and inpatients of various clini-
cal departments of KRIMS, Karwar, were collected and
analyzed.

Inclusion criteria

All ADRs that were reported in out-patients and in-
patients from various clinical departments of KRIMS
Hospital, Karwar.

Exclusion criteria

Patients who were admitted for accidental or intention-
al poisoning due to drugs.

Demographic details of patients, such as age and sex,
details of ADRs and the drugs/drug groups causing
them, and the outcome of the ADRs were collected from
suspected ADR reporting forms issued by the Indian
Pharmacopoeia Commission version 1.2.

The causality of ADRs was analyzed by the World
Health Organization - Uppsala monitoring Centre
(WHO-UMC) scale, and ADRs were classified as certain,
probable, possible, unlikely, unclassified, and unclassifi-
able [10]. The severity of the ADRs was assessed by the
modified Hartwig and Siegel scale, which categorizes
ADRs into mild, moderate, and severe [11]. The pre-
dictability of the ADRs was assessed as per Rawlins and
Thompson’s classification, and ADRs were classified as
type A and type B. Type A ADRs were dose dependent
and predictable, whereas type B ADRs were idiosyncratic
with no clear dose response relationship and hence not
predictable [12]. The modified Schumock and Thornton
scale was used to assess the preventability of ADRs, and
the ADRs were classified as definitely preventable, prob-
ably preventable, and not preventable [13].

Statistical analysis:

Descriptive statistics were used to summarize and ana-
lyze the data, which were expressed as frequencies and
percentages.

Results

Atotal of 159 ADRs were reported from 136 patients from
various clinical departments of KRIMS, Karwar. Most pa-
tients were adults aged between 18-65 years (88.2%). A
total of 60.3% of patients were female (Table 1).
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Table 1. Demographic characteristics of patients with ADRs (n=136)

Demographic Factor No. (%)
Paediatrics (0-12) 9(6.6)
Adolescents (13-17) 3(2.2)
Age (y)
Adults (18-65) 120(88.2)
Geriatrics (>65) 4(2.9)
Male 54(39.7)
Gender
Female 82(60.3)

Among 159 ADRs, the skin and the central nervous
system (CNS) were the predominant organ systems af-
fected, accounting for 29.6% of ADRs each. The most
common ADRSs reported were rashes (14.5%) followed
by sedation (8.2%), nausea, vomiting (7.5%) and hepati-
tis (6.3%) (Table 2).

Among the 200 drugs implicated in causing the ADRs,
antibiotics were most commonly involved, accounting
for 38.5% of the drugs. Non-opioid analgesics were the
next common class of drugs implicated (14%). Among
the individual drugs, the most commonly implicated
drugs were beta-lactam antibiotics (16%), followed by
iron sucrose (9%) (Table 3). Most of the drugs causing
ADRs were administered orally (67.5%), followed by
parenterally (29.5%) and topically (3%) (Table 4). Gen-
eral medicine, obstetrics, and gynaecology departments
reported 18.9% of ADRs (Table 5).

As per the WHO-UMC scale, the causality of the re-
ported ADRs was certain at 0.6%, probably at 64.2%
and possibly at 35.2% of the ADRs. Most reported
ADRs were non-serious (91.2%). Among the serious
ADRs, 6.3% required hospitalization, 1.9% were life-
threatening, and 0.6% caused disability. A total of 61%
of patients experiencing ADRs recovered, while 38.4%
were recovering at the time of reporting ADRs. The
outcome was unknown in 0.6% patients. According to
the modified Hartwig and Siegel scale, 83.6% of ADRs
were mild, 14.5% were moderate, and 1.9% were severe.
As per Rawlins and Thompson’s classification, 51.6%
of ADRs were predictable, and remaining (48.4%) were
not predictable. According to the modified Schumock
and Thornton scale, only 5% ADRs were definitely pre-
ventable, 9.4% were probably preventable, and 85.5%
were not preventable (Figure 1). The majority of ADRs
subsided after withdrawing the offending drug (66.7%).

PBR

Treatment was required for only 4.4% of the ADRs.
Treatment was not changed in 20.8% (Table 6).

Discussion

ADRs are associated with significant morbidity and
mortality. Early recognition of ADRs plays a key role in
their effective management. Analysis of reported ADRs
helps identify various drug, disease, and patient-related
risk factors, thereby helping in the prevention of future
ADRs. Hence, we conducted this retrospective observa-
tional study to analyze the causality, severity, serious-
ness, predictability and preventability of reported ADRs.

In our study, 159 ADRs were reported from 136 pa-
tients. Our study showed a female preponderance. This
is consistent with the findings of Prajapati et al [14], but
contrasting findings were reported by Gupta et al [15]
and Bhattacharjee et al. [16]. However, Singh et al. re-
ported equal occurrence of ADRs in males and females
[17]. Thus, it can be concluded that gender does not play
arole in the occurrence of ADRs. Most of our study pop-
ulation were adults aged 18-65 (88.2%). Similar obser-
vations were reported by Behera et al. [ 18] and Bhandare
etal. [19].

In our study, the skin and the central nervous system
(CNS) were the predominant organ systems affected, ac-
counting for 29.6% of ADRs each. Patidar et al. [20] and
Agrawal et al. [21] also reported that skin was the most
commonly affected by ADRs. The most common ADRs
reported in our study were rashes (14.5%), followed by
sedation (8.2%), nausea, vomiting (7.5%), and hepati-
tis (6.3%). Many studies have reported that rash was the
commonest ADR manifestation [22, 23]. This could be
because skin is the largest organ system, and skin lesions
can be easily identified.
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Table 2. Organ systems affected by ADRs (n=159)

Organ Systems No. (%)
Sedation 13(8.2)
Extrapyramidal symptoms 9(5.7)
Giddiness 7(4.4)
Headache 6(3.8)
Yawning 2(1.3)
Vaccine associated encephalopathy 2(1.3)
CNS (n=47 [29.6%]) Psychosis 2(1.3)
Anxiety 1(0.6)
Decreased sleep 1(0.6)
Disorientation 1(0.6)
Facial tics 1(0.6)
Loss of muscle tone 1(0.6)
Slurring of speech 1(0.6)
Rashes 23(14.5)
Fixed drug eruption 7(4.40
Itching 7(4.4)
Erythema 3(1.9)
Skin (n=47 [29.6%)]) Urticaria 2(1.3)
Excoriation 2(1.3)
Steven Johnson syndrome 1(0.6)
Acneiform eruptions 1(0.6)
Ecchymosis 1(0.6)
Nausea, vomiting 12(7.5)
Gastritis 5(3.1)
Diarrhea 5(3.1)
Gastrointestinal tract (GIT) (n=31 [19.5%)]) Abdominal discomfort 4(2.5)
Loss of taste sensation 2(1.3)
Metallic taste 2(1.3)
Constipation 1(0.6)
Angioedema 7(4.4)
Anaphylaxis 2(1.3)
Immunological (n=13 [8.2%])
Chills 2(1.3)
Swelling of lips 2(1.3)
Hepato-biliary (n= 10 [6.3%]) Hepatitis 10(6.3)
Metabolic (n=3 [1.9%]) Weight gain 3(1.9)
Hypotension 1(0.6)
Cardiovascular system (CVS) (n=2 [1.3%)])
QT prolongation 1(0.6)
Musculoskeletal (n=2 [1.3%]) Inability to walk 2(1.3)
Respiratory (n=2 [1.3%]) Breathlessness 2(1.3)
Ear (n=1[0.6%)]) Deafness 1(0.6)
Endocrine (n=1[0.6%)]) Delayed menstruation 1(0.6)
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Table 3. Drugs implicated in causing ADRs (n=200)
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Drug Class Drugs No. (%)
Beta lactams 32(16)
Antitubercular drugs 16(8)
Fluoroquinolones 8(4)
Aminoglycosides 7(3.5)
Antibiotics (77 [38.5%]) Nitroimidazoles 5(2.5)
Antifungals 4(2)
Antiretroviral drugs 2(1)
Antivirals 2(1)
Tetracyclines 1(0.5)
Diclofenac 15(7.5)
Paracetamol 7(3.5)
Aceclofenac 2(1)
Analgesics (28 [14%])
Mefenamic acid 2(1)
Ibuprofen 1(0.5)
Nimesulide 1(0.5)
Iron sucrose 18(9)
Haematinics (20 [10%)])
Carbonyl iron 2(1)
Risperidone 8(4)
Olanzapine 3(1.5)
Antipsychotics (15 [7.5%])
Chlorpromazine 3(1.5)
Aripiprazole 1(0.5)
Levocetirizine 5(2.5)
Antihistaminics (14 [7%]) Chlorpheniramine 5(2.5)
Cetirizine 4(2)
Escitalopram 2(1)
Antidepressants (5 [2.5%)]) Mirtazapine 2(1)
Fluoxetine 1(0.5)
Nasal decongestants (5 [2.5%)]) Phenylephrine 5(2.5)
Opioids (5 [2.5%]) Tramadol 5(2.5)
Cough suppressants (4 [2%]) Dextromethorphan 4(2)
Diphtheria pertussis tetanus (DPT) vaccine 2(1)
Vaccines (4 [2%)])
Pentavac vaccine 2(1)

Manasa MR, et al. Retrospective Analysis of ADRs. PBR. 2025; 11(3):261-270.
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Drug Class Drugs No. (%)
Amlodipine 2(1)
Antihypertensives (3 [1.5%])
Enalapril 1(0.5)
Antiulcer drugs (3 [1.5%]) Ranitidine 3(1.5)
Anticholinergics (3 [1.5%]) Dicyclomine 3(1.5)
Betadine 1(0.5)
Antiseptics (2 [1%])
Savlon 1(0.5)
Sodium valproate 1(0.5)
Antiepileptics (2 [1%])
Phenobarbitone 1(0.5)
Muscle relaxants (2 [1%]) Tizanidine 2(1)
Local anaesthetics (1 [0.5%)]) Lignocaine 1(0.5)
Bronchodilators (1 [0.5%]) Terbutaline 1(0.5)
Antiemetics (1 [0.5%]) Metoclopramide 1(0.5)
Leukotriene inhibitor (1 [0.5%)]) Monteleukast 1(0.5)
Antiparkinsonian drugs (1 [0.5%]) Levodopa + Carbidopa 1(0.5)
Benzodiazepines (1 [0.5%)]) Diazepam 1(0.5)
Ear drops (1 [0.5%]) Dewax ear drops (paradlchloro.benzgne + chlorbutol + turpentine oil + 1(0.5)
lidocaine)
Miscellaneous drugs (1 [0.5%]) Multivitamins 1(0.5)

In the current study, antibiotics were the most com-
monly involved drug class (38.5%), followed by non-
opioid analgesics (14%). Among the individual drugs,
beta-lactam antibiotics were most commonly implicated
(16%). Kaur et al. [24] and Keche et al. [25] also re-
ported similar findings.

In our study, most of the drugs causing ADRs were
administered orally (67.5%). This is consistent with the
study by Shamna et al. [26]. However, Pathak et al. re-
ported that the majority of drugs causing ADRs were ad-
ministered by the intravenous route [27] and Lihite et al.

PBR

reported that drugs applied topically were commonly re-
sponsible [28]. The departments that reported the major-
ity of ADRs were General Medicine and Obstetrics and
Gynaecology (18.9% each). Venkatasubbaiah et al. also
reported that the General Medicine Department con-
tributed the majority of the ADRs [29] However, many
studies have reported that the dermatology department
reported most of the ADRs [24, 28]. All the ADRs in our
study were reported by doctors. Badyal et al. also report-
ed similar findings [30]. However, Singh et al. reported
that doctors contributed most of the ADRs, followed by
nursing staff and patients [31]. It is the professional ob-

Table 4. Route of administration of drugs causing ADRs (n=200)

Route of Administration No. (%)
Oral 135(67.5)
Parenteral 59(29.5)
Topical 6(3)
PBR
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Table 5. Department-wise distribution of ADRs (n=159)

September 2025. Volume 11. Number 3

Department No. (%)
Medicine 30(18.9)
Obstetrics and gynaecology 30(18.9)
Psychiatry 22(13.8)
Respiratory medicine 22(13.8)
Surgery 21(13.2)
Dermatology 14(8.8)
Paediatrics 7(4.4)
Orthopaedics 6(3.8)
Dentistry 5(3.1)
Otolaryngology 2(1.3)

ligation of all healthcare professionals — doctors, nurses,
dentists, and pharmacists- to report ADRs. However, un-
derreporting is common.

As per the WHO-UMC scale, the causality of the ma-
jority of reported ADRs was probable. This is consistent
with Ramnath et al [32] The reason for this trend may
be polypharmacy. Most of the reported ADRs were non-
serious (91.2%), which is consistent with a study by Sen
etal. [33]. According to the modified Hartwig and Siegel
scale, severity of majority of ADRs was mild (83.6%).
Similar findings were reported by James et al. [34] But
Sudha et al. reported moderate severity of majority of
ADRs [35].

Table 6. Management of ADRs (n=159)

PBR

As per the Rawlins and Thompson’s classification,
most ADRs were predictable (51.6%). Singh et al. also
reported similar findings [17]. According to the modified
Schumock and Thornton scale, 85.5% of reported ADRs
were not preventable. This is consistent with the study
by Vemuri et al. [36] This may be because majority of
the patients did not have a history of allergy and most
of the drugs causing ADRs did not require monitoring.

At the time of reporting of ADRs, most patients experi-
encing ADRs had recovered. Most ADRs subsided after
withdrawing the offending drug (66.7%). Treatment was
required for only 4.4% of the ADRs. This is consistent
with the study by Tongaonkar et al. [37].

Action Taken No. (%)
Drug withdrawn only 106(66.7)
Addition of another drug 4(2.5)
Substituted with another drug 5(3.1)
Dose of concomitant drug (Trihexyphenidyl) increased 2(1.3)
Dose reduced 2(1.3)
Treatment given 7(4.4)
No change in treatment 33(20.8)

Manasa MR, et al. Retrospective Analysis of ADRs. PBR. 2025; 11(3):261-270. 267
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Figure 1. Characteristics of ADRs (n=159) PBR

Conclusion

ADRs are a common cause of morbidity and mortality.
However, underreporting is rampant. Early detection of
the causal relationship between drugs and adverse reac-
tions is crucial for effective management, as most ADRs
subside after withdrawal of the offending drug. Prompt
detection of ADRs can decrease the patient morbidity.
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