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Ab s t r ac t
Objectives: To analyze spontaneously reported adverse drug reactions (ADRs) during the first 
year after the adverse drug reaction monitoring center (AMC) recognition.
Materials and methods: A retrospective observational study was conducted from April 2023 to 
March 2024 at a tertiary care hospital in Pune, Maharashtra, India. All reported ADRs were included 
and analyzed by gender, age, department, drug class, and severity (modified Hartwig and Siegel 
scale). Causality was assessed using Naranjo’s algorithm and World Health Organization-Uppsala 
Monitoring Center (WHO-UMC) assessment criteria. Data were expressed as frequencies and 
percentages.
Results: A total of 255 ADRs were reported. Most ADRs occurred in elderly patients aged 61–80 
years (56%). Anticancer drugs were the most common culprits (45.67%), followed by antimicrobials 
(21.63%). Causality assessments of suspected ADRs were probable (47%), possible (51%), and 
certain (2%). Most ADRs were mild (78.43%) and nonserious, and patients recovered with drug 
withdrawal and supportive care (39%), while 47% were recovering when the ADR was reported.
Conclusion: Adverse drug reactions (ADRs) were mild and preventable, with anticancer drugs being 
the leading cause. Elderly patients were most affected. Underreporting remains a challenge despite 
AMC recognition, underscoring the need for continued sensitization and feedback mechanisms 
to promote a culture of ADR reporting.
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O u r  t e r t i a r y  c a r e  h o s p i t a l  w a s 
recognized by NCC-PvPI as an AMC in April 
2023. Following the acquisition of AMC 
status, our center’s pharmacovigilance 
e f for t s  have s igni f ic ant ly  advance d 
and improved for ef f icient operation 
and timely reporting. The team of the 
pharmacovigilance unit is supported by 
the pharmacovigilance committee, doctors, 
residents, clinical pharmacists, and nursing 
staff, who play a significant role in ADR 
reporting. Additionally, the establishment 
of the causality assessment committee 
(CAC) in May 2023, in accordance with NCC-
PVPI criteria, has improved the examination 
of ADRs. The purpose of this study is to 
analyze the ADRs that the institute had 
reported over the 12 months following its 
AMC status.

Mat e r i a l s a n d Me t h o d s

From April 2023 to March 2024, a retrospective 
observational study was conducted in a Pune 
tertiary care hospital. All the ADRs that were 
reported throughout this time period were 
analyzed in this study.

Statistical Analysis
Data were entered into Microsoft Excel; 
categorical data are presented as frequencies 
and percentages.

Re s u lts

A total of 255 ADRs were reported from April 
2023 to March 2024. The study population 
consisted of 54% females and 46% males 
patients. More ADRs were reported from 
elderly patients aged 61–80 years (56%).

In t r o d u c t i o n

The World Health Organization (WHO) 
defines an adverse drug reaction (ADR) 

as “a response to a drug, which is noxious, 
unintended and which occurs at doses 
normally used in man for the prophylaxis, 
diagnosis or therapy for a disease and for the 
modification of function excluding failure to 
accomplish the intended purpose”.1 ADRs 
are one of the leading causes of morbidity 
and mortality. ADRs are thought to be the 
cause of between 2.9 and 5.6% of all hospital 
admissions, and up to 35% of hospitalized 
patients report having an ADR.2 ADR-related 
hospitalizations contribute substantially to 
the economic burden in both developing 
countries and developed countries.3

In 2010, the Ministry of Health and 
Family Welfare, Government of India, 
launched the Pharmacovigilance Program 
of India (PvPI), with the Indian Pharmacopeia 
Commission functioning as the National 
Coordination Center (NCC) since April 
2011.4 Pharmacovigilance has perceived 
several advancements throughout the 
world, over the past few decades. The WHO 
defines “Pharmacovigilance as the science 
and activities relating to the detection, 
assessment, understanding, and prevention 

of adverse effects or any other possible 
drug-related problems, including herbal 
materials.5 Pharmacovigilance facilitates the 
early detection of ADRs, the identification 
of risk factors, and the comprehension of 
the underlying mechanisms of the ADR. 
Underreporting of adverse medication 
reactions is still a significant issue, despite 
the fact that pharmacovigilance initiatives 
are starting to improve drug usage habits.6 
ADR reporting is impacted by a number of 
factors, including ignorance, uncertainty 
about who should report, problems with 
reporting procedures, and a lack of feedback 
on submitted reports.7,8 There are about 
300 AMCs dispersed across the country.9,10 
These centers receive the adverse events, 
review them for completeness, make 
causality assessments, and submit to the 
National Coordination Center (NCC) using 
online software, VigiFlow, for quality and 
signal review. There is a need to increase 
healthcare professionals’ awareness of 
prevention, identification, and reporting 
of ADRs. The sensitization and awareness 
programs at various tertiary hospitals 
across India have shown appreciable 
impact on the pharmacovigilance and ADR 
reporting.11,12
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antimicrobials (21.63%). This differs from 
the study by Sen et al., where antimicrobials 
accounted for 33.66% and anticancer drugs 
for only 10% of ADRs.14 The predominance 
of anticancer drugs in our study may be 
attributed to the higher oncology patient 
load and the narrow therapeutic index 
associated with chemotherapy agents. Other 
drug classes commonly implicated included 
antidiabetic agents, corticosteroids, and 
antihypertensives, consistent with previous 
reports.14 The most frequently reported 
clinical manifestations were fever with chills, 
rashes, pruritus, diarrhea, and neuropathic 
symptoms such as tingling sensations. These 
findings correlate with earlier studies, which 
indicate that the skin and gastrointestinal 
tract are most commonly affected by ADRs.15

Causality assessment using Naranjo’s 
algorithm revealed that 47% of ADRs were 
probable, 51% possible, and only 2% certain. 
Similar trends have been observed by Mandavi 
et al.16 The low proportion of definite ADRs 
emphasizes the difficulty in establishing direct 
drug-event relationships in clinical settings. 
In our study, both Naranjo and WHO-UMC 
assessments produced similar distributions. 
While concordance is not always observed 
in other clinical settings, this consistency 
ref lects the relatively clear drug-event 
relationships in our dataset. It is also important 
to note that, as an AMC under PvPI, causality 
assessment in routine practice is carried out 
using the WHO-UMC scale while reporting in 
VigiFlow. The concordance between Naranjo’s 
algorithm and the WHO-UMC scale in our 
study, therefore, supports the validity of our 
findings and reflects consistency with national 
pharmacovigilance reporting standards.

Severity assessment showed that the 
majority of ADRs were mild (78.36%), with 
only 1.96% classified as severe. This suggests 
that most ADRs can be effectively managed by 
early detection, withdrawal of the suspected 
drug, and supportive care, reducing the 
likelihood of serious outcomes.17

Di s c u s s i o n

The present study analyzed 255 ADRs 
reported over a 1-year period following the 
recognition of our institute as an AMC under 
PvPI. Before our institute was recognized 
as an AMC under PvPI (till March 2023), all 
filled ADR forms were forwarded to a nearby 
recognized AMC for reporting. During that 
period, the overall number of ADR reports 
from our center remained relatively low. 
Following AMC recognition in April 2023, a 
structured pharmacovigilance system was 
established within the institute, supported 
by the causality assessment committee and 
regular sensitization activities. This transition 
led to a significant increase in the number 
of ADRs reported (255 in the f irst year 
alone), demonstrating the positive impact of 
institutional recognition on strengthening 
pharmacovigilance culture and improving 
patient safety. This reflects an important 
advancement in the pharmacovigilance 
system at our center and aligns with the 
objectives of the PvPI, which aims to enhance 
ADR reporting and patient safety nationwide.9

In our study, the majority of ADRs were 
reported in elderly patients aged 61–80 
years, accounting for 56% of the total. Similar 
findings have been reported in previous 
studies, indicating that age is a major risk 
factor for ADRs due to polypharmacy, altered 
pharmacokinetics, and comorbid conditions.13 
These results support observations by 
Sen et  al., who also reported higher ADR 
prevalence in elderly patients.14

Gender distribution was nearly equal, 
with a slight female preponderance (54%). 
This observation aligns with other reports 
suggesting higher susceptibility among 
females, possibly due to physiological 
differences and patterns of drug utilization.13

Anticancer drugs were the leading class 
associated with ADRs (45.67%), followed by 

Month-wise and Clinical 
Department-wise Frequency of ADRs 
Reported
Adverse drug reactions were reported at a 
maximum (~20%) in the month of October 
2023 (Fig. 1), and the majority of the reports 
were from the department of Oncology (51%), 
followed by general medicine (29%) (Fig. 2).

Drugs Involved in Suspected ADRs 
during the Study Period
The most common causative drugs of ADRs 
were anticancer drugs (45.67%), followed by 
antimicrobial agents (21.63%) (Fig. 3).

Causality Assessment of Reported 
ADRs during the Study Period
Causality assessment was performed using 
both Naranjo’s algorithm and the World 
Health Organization-Uppsala Monitoring 
Center (WHO-UMC) scale. The outcomes were 
comparable across both methods, with most 
ADRs classified as probable (47%), followed by 
possible (51%) and certain (2%).

Severity Assessment of ADRs 
Reported during the Study Period
Severity of ADRs was assessed using the 
modified Hartwig and Siegel scale. The 
majority of ADRs were mild (78.43%), with a 
smaller proportion moderate (19.60%) and 
only a very small fraction severe (1.96%). This 
indicates that most ADRs were manageable 
when identified promptly and appropriately 
addressed.

Patient Outcome after Management 
of ADRs during the Study Period
Of the 255 ADRs, 39% of patients had a full 
recovery, 47% were still recovering at the time 
of discharge, and 14% had unknown patient 
care outcomes.

Fig. 1:  Month-wise  ADRs reported  during the study period
Fig. 2:  ADRs  reported from different clinical  
wards during the  study period
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reporting rates,21 and similar initiatives should 
be strengthened in our setting.

Co n c lu s i o n

Most ADRs reported were nonserious and 
effectively managed with drug withdrawal 
and supportive care. Elderly patients were 
most affected, and anticancer drugs were the 
leading cause of ADRs in the current study. 
Underreporting persists despite institutional 
measures, while regular training, sensitization, 
and feedback systems are essential to foster 
a culture of spontaneous ADR reporting and 
ensure patient safety.

Li m i tat i o n s

This is a single-center study of short duration, 
and it relied on spontaneous ADR reports. 
Clinical outcomes beyond discharge could 
not be assessed.
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Despite the establishment of an AMC 
and a causality assessment committee, 
underreporting continues to be a major 
challenge. Factors contributing to this include 
lack of awareness, uncertainty about reporting 
responsibility, and inadequate feedback, as 
highlighted in previous studies.18,19 Stressing 
the importance of positive attitudes in 
enhancing ADR reporting is important, but 
it is also critical to note that the existence of 
some negative attitudes, such as the need for 
motivation and a reluctance to report ADRs 
for fear of being held accountable, can be a 
major obstacle to improving ADR reporting.20

P u b l i c  h e a l t h  i m p l i c a t i o n s  o f 
underreporting: Underreporting of ADRs poses 
a significant barrier to ensuring drug safety at 
the population level. Inadequate reporting 
delays the detection of rare or serious drug-
related problems, allowing harmful effects 
to persist unnoticed in the community. This 
can result in preventable morbidity, mortality, 
and healthcare costs, particularly in vulnerable 
groups such as the elderly and patients 
with chronic illnesses. From a regulatory 
perspective, incomplete ADR data hampers the 
ability of national pharmacovigilance programs 
to generate safety signals, update prescribing 
guidelines, or issue timely alerts. In India, where 
diverse prescribing practices and widespread 
use of generics, fixed-dose combinations, and 
over-the-counter medications are common, 
robust ADR reporting is crucial to maintain the 
safety profile of drugs in real-world settings. 
Strengthening reporting practices through 
continuous education, user-friendly reporting 
systems, and regular feedback can therefore 
have a direct and measurable impact on public 
health. Continuous education and sensitization 
programs for healthcare professionals have 
been shown to significantly improve ADR 

Fig. 3:  Pharmacological  class of drugs involved in suspected ADRs during the study period
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