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ABSTRACT

Objective: The objective of this study was to determine the prevalence of adverse drug reactions (ADRs) in a tertiary care teaching hospital in South 
India and to analyze the causality according to the Naranjo scale.

Methods: This study was carried out at the SRM Medical College, Chennai, a tertiary care hospital, which is an ADR monitoring center under 
Pharmacovigilance Programme of India, over a period of 1 year, from September 2017 to August 2018, after approval by the Institutional Ethics 
Committee. These ADRs were reported by the clinical pharmacy team of our hospital to the department of pharmacology. The relevant data were 
collected from the patient case notes, treatment charts, laboratory data reports, ADR notification forms, patient interview and reporter interviews 
after written informed consent was obtained from each patient. Patients of either sex of all ages who developed ADR within the hospital were included 
in the study. Patients who developed ADR outside the hospital were excluded from the study. The collected ADRs were subjected to the Naranjo 
causality assessment scale. Hartwig’s scale was used to assess the severity of the reaction. The causalities and other aspects of the ADRs were analyzed 
in detail.

Results: A total of 80 ADRs were reported during this study period. The ADRs were most frequently reported in the adult age group (75%) with 
slight female preponderance (60%). Antibiotics contributed to the maximum number of ADRs which accounted for 52.5% of the total, of which beta-
lactams were the highest (37.5%) followed by analgesics. Causality assessment of ADRs by the Naranjo scale showed that the maximum reactions 
could be categorized as probable (85%) followed by the possible category (15%). The most common presentation of ADR was itching (45%) followed 
by rashes (30%). Three cases of severe adverse reactions were reported, one case each of anaphylaxis to pantoprazole and diclofenac and one case of 
Steven–Johnson syndrome to cotrimoxazole.

Conclusion: ADRs are a common occurrence but are often not recognized. Even if recognized, they are underreported as many physicians are unaware 
that all ADRs should be reported to ADR monitoring centers. ADRs are an important cause of morbidity and mortality all over the world and are an 
important public health concern. It inflicts a negative impact on the treatment and exerts a greater economic burden on the patient if it results in 
prolongation of the duration of hospitalization or other comorbidities. Therefore, the practicing physicians, as well as the nursing staff, should be 
sensitized of the importance of ADR reporting to their respective pharmacovigilance centers.
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INTRODUCTION

Adverse drug reactions (ADRs) are as old as medicines. The World 
Health Organization defines an ADR as “any response to a drug which 
is noxious and unintended, and which occurs at doses normally 
used in man for prophylaxis, diagnosis, or therapy of disease, or the 
modification of physiological function [1].” In other words, an ADR is 
harm directly caused by the medicine at normal doses, during normal 
use. The impact of morbidity and mortality associated with ADRs 
poses a greater economic burden on the health-care system, especially 
in a developing country like India [2]. However, the incidence of 
spontaneous reporting is on the lower side due to the lack of awareness 
of the need for reporting [3-5]. In this context, the importance of 
pharmacovigilance arises. Pharmacovigilance helps in the early 
detection of ADRs, identification of risk factors, and understanding the 
mechanisms underlying the ADR [6].

Pharmacovigilance is defined as “the science and activities relating to the 
detection, assessment, understanding, and prevention of adverse effects 
or any other possible drug-related problems [6].” The Central Drugs 
Standard Control Organization and the Directorate General of Health 
Services under the Ministry of Health and Family Welfare, Government 
of India, in collaboration with the Indian Pharmacopoeia Commission, 
Ghaziabad, conduct nation-wide Pharmacovigilance Program of India 

(PvPI) to protect the health of the patient by assuring drug safety. The 
PvPI aims to safeguard the health of the Indian population by ensuring 
that the benefits of the use of medicine outweigh the risks associated 
with its use [7]. The vision of PvPI is to improve patient safety and 
thereby reducing the risk associated with the use of medicines.

The SRM ADR monitoring center is designated under PvPI and is 
working for the safety and welfare of patients, in coordination with 
all the clinical and respective paramedical departments by prompt 
detection, reporting, and monitoring of the ADR and providing 
appropriate management. As ADRs are an inevitable part of treatment, 
it is essential to diagnose those and sensitizes physicians to report those 
as it will help the budding physicians in the right management of cases. 
Hence, this study aims to analyze the ADRs reported from our hospital 
so that physicians can anticipate the following ADRs while prescribing 
these classes of drugs and be cautious while prescribing them in future.

METHODS

The study was designed as a prospective spontaneous reporting study 
involving active methods (pharmacist actively seeking suspected 
ADRs) and passive methods (stimulating clinicians to report suspected 
ADRs) and was carried out in all departments of the hospital, for a 
period of 1 year. Eighty patients of all age groups who developed ADRs 
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were included for the study. Written informed consent was obtained 
from the patients. The data for the study were taken from case 
sheets, investigation reports, personal interviews with clinicians and 
personal interviews with the patient or patient’s attendant, history of 
medications, and reports of medical and surgical interventions.

The causality assessment of the reported ADRs was done using the 
Naranjo causality assessment scale into definite, probable, or possible 
or doubtful [8]. The modified Hartwig’s and Siegel scale defines the 
severity of ADR as mild, moderate, or severe.

RESULTS

A total number of 80 ADRs were reported during the 12  months of 
study duration from September 2017 to August 2018, of which 60% 
were female and 40% were male (Fig. 1). Pediatric patients experienced 
(<18 years) 2.5% ADR followed by the geriatric age group (>60 years) 
22.5% and those in the adult age group between 18 and 59 years are 
75% ADRs (Fig. 2).

The highest number of ADRs was reported from general medicine 
(25%) followed by the general surgery department (17.5%) (Fig. 3).

The majority of ADRs were due to antimicrobial agents (52.5%), of 
which beta-lactams were the highest (37.5%) followed by ciprofloxacin 
(15%) (Fig. 4).

The presentations of ADR were manifold, itching (36  cases) was the 
most common presentation reported followed by rashes (24) and 
shivering (10) (Table 1).

The most commonly affected organ system was found to be the 
skin (75%) followed by the central nervous system (12.5%) and 
gastrointestinal systems (7.5%) (Fig. 5).

Most of the reactions were mild (75%) as per modified Hartwig’s 
criteria (Fig. 6).

Causality assessment was done using the Naranjo scale which showed 
that 85% of the reactions were probable and 15% were possible (Fig. 7).

DISCUSSION

The majority of ADRs (75%) were seen in younger adults in the age 
group of 18–39 years. This was comparable with the previous study by 
Kumar et al. in Himachal Pradesh, India [9]. This could be due to a greater 
number of patients getting admitted for treatment in this age group. 
Furthermore, female preponderance was noted among the cases (60%). 
Peter et al., in his study conducted in Tamil Nadu, had also observed a 
greater incidence of ADR among females [10]. The most frequent ADRs 
were due to antibiotics which could be related to increased frequency of 
prescription of antibiotics. Similar results were obtained by Raut et al. in 
their study conducted in Maharashtra where the maximum number of 
ADRs was found to be associated with antibiotics [11]. Among the ADRs, 
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major proportions of adverse reactions were seen with beta-lactam 
antibiotics (37.5%) which were similar to the observations by Akalu 
and Belavadi as well as by Jung et al. [12,13]. Beta-lactam antibiotics are 
one of the widely used antibiotics for a wide variety of infections. The 
number of ADRs was highest in general medicine followed by general 
surgery departments. This is due to the wide use of antibiotics in these 
departments for the treatment and prophylaxis of various infections. 
Also, the patients admitted in these departments have comorbidities 
that require polypharmacy, which accounts for the high number of 
ADRs. Following the previous studies by Mahatme and Narasimharao, 
Gupta et al., and Jung et al., the present study showed the predominance 
of cutaneous manifestations on presentation of ADRs (75%) [13-15] 
followed by central nervous system manifestations such as dizziness. 
However, several other studies have observed gastrointestinal symptoms 
such as vomiting and diarrhea as the most common manifestation of 

ADR [16-18]. The drug dechallenge was done in most of the cases and 
in some, the dose was reduced while no changes were made in others 
considering the risk–benefit ratio in particular patients. The majority of 
the patients recovered completely from the effects of ADR within a day 
since most of the reactions were mild (60%) according to the modified 
Hartwig’s criteria. About 17% of the cases were moderate ADRs 
requiring interventions, while there were three cases that there was 
life-threatening requiring artificial ventilation and intensive care unit 
support. The causality assessment of the reported ADRs according to the 
Naranjo scale revealed that no reactions were certain and most of them 
were probably with a lesser number of possible ADRs. No reactions were 
unlikely. Hence, from the above discussion, we can conclude that there is 
a similar pattern in the occurrence of ADRs from the drugs implicated to 
the manifestations that occur.

CONCLUSION

There is an increasing need for interventions for the prevention 
of ADR-related health problems. Better knowledge of preventable 
ADRs could help to design strategies to protect patients from being 
affected by ADRs. The rational use of medicines by prescribing lower 
doses and prefer not to use multiple therapies in the very first stage 
of medication should be encouraged. Health professionals such as 
nurses or pharmacists play a major role in monitoring drug therapy 
prescribed by the medical practitioners as they provide information to 
patients about medications and their rational use and also monitor the 
health and progress of patients in response to medications to ensure 
its safety and efficacy. Hence, health professionals should periodically 
be educated about adverse reactions and should be encouraged for 
spontaneous reporting. Pharmaceutical industries have also started 
taking part in pharmacovigilance program and have taken initiative 
by setting up a separate cell and self-online reporting system to 
counteract any adverse effects of their products. Even the safety 
information of pharmaceutical products is communicated to doctors by 
pharmaceutical companies in the form of “dear doctor letters [19].” This 
study aims to emphasize the awareness of the health-care providers on 
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Table 1: List of presentations of ADRs

Reaction Drugs Number of ADRs

Itching Piperacillin with tazobactam, ciprofloxacin, penicillin, amoxicillin with clavulanate, NSAIDs, 
ceftriaxone with tazobactam cefuroxime, cefoperazone, and dopamine

36

Rashes Methotrexate, cefoperazone+sulbactam, cefixime, amoxicillin with clavulanate, tramadol, cefotaxime, 
and paclitaxel

24

Shivering Iron+folic acid, Iron 10
Vomiting Ceftriaxone, oxaliplatin 3
Mouth ulcers Sulfa drug, metronidazole 2
Facial puffiness Cefoperazone+sulbactam, pantoprazole 2
Breathing difficulty Pantoprazole, diclofenac 2
Diarrhea Terlipressin 1
Total number of cases – 80. ADR: Adverse drug reactions, NSAIDs: Nonsteroidal anti-inflammatory drugs
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vigilant monitoring of ADRs and to encourage prompt reporting of the 
same to prevent the occurrence of ADRs. The present study had some 
limitations as it is an observational study of short duration; still, this 
would give an insight into the current situation and of trends in ADRs 
in tertiary health-care centers and will help to increase awareness for 
further pharmacovigilance activities.
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