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INTRODUCTION 

Drug use to treat human illness dates back to prehistoric 

times when humans used plants and other national source 

to treat their illness.1 Even in those early days humans 

knew about the occurrence of undesired effects associated 

with use of drugs. Thus, monitoring of adverse drug effects 

during medication use is an important aspect in treatment 

of illness. Adverse drug reactions (ADRs) to drugs 

increase the morbidity and mortality, decrease the quality 

of life and increase the rate and duration of hospitalization 

as well as pose a tremendous economic burden on the 

society. 

 The monitoring of adverse effects of drugs comes under 

the ambit of pharmacovigilance. The term 

pharmacovigilance has two parts Pharmacon (Greek) 

meaning ‘drug’ and vigilare (Latin) meaning ‘to keep 

awake or alert. Pharmacovigilance (PvG) has been defined 

as the science and activities related to detection, 

assessment, understanding and prevention of adverse 

effects of drugs.2 World Health Organization (WHO) 

defines an adverse drug reaction (ADR) as ‘response to a 

drug which is noxious and unintended and which occurs in 

doses normally used in humans for prophylaxis, diagnosis, 

therapy of disease or modification of physiological 

function”.3-5 

ABSTRACT 

Background: Medication use has been there since time immemorial. Also, it was 

well known that all medications carry risk of adverse drug events. Hence regular 

and periodic monitoring of medications for adverse events has assumed 

importance. With this background pharmacovigilance has an important role to 

play in monitoring of adverse events to medications. Hence the present study was 

undertaken to analyze the pattern of adverse events reported to a tertiary care 

teaching hospital in Southern India (Shivamogga Institute of Medical Sciences 

(SIMS), Shimoga). 

Methods: This study is a retrospective observational study of 150 adverse drug 

events reported at McGann teaching hospital, SIMS, Shimoga. The adverse 

events reported were analyzed for their age and gender distribution, drugs causing 

ADRs, organ systems affected, causality, type, severity and preventability of 

ADRs. 
Results: Patients in age groups of 21-40 were most commonly affected by ADRs 

with a slight increase in male population affected. Cutaneous ADRs were most 

common and beta lactam antibiotics were most common drug group implicated 

in causing these ADRs. Probable/likely category most common WHO-UMC 

causality category, with type A ADRs being most common. Majority of ADRs 

were of moderate severity and nearly 86% of ADRs were of not preventable 

category. 

Conclusions: Antimicrobials were most commonly involved in causation of 

ADRs with cutaneous ADRs being most common. Most of ADR were not 

preventable category, majority of ADRs were of moderate severity and causality 

grading was probable/likely category. 
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The incidence of ADR varies widely among different 

studies with the incidence rates varying from 0.86% to 

37%.6,7 In one study it has been reported that ADRs due to 

prescription and over the counter drugs affected 6.7% of 

patients with nearly 3.2% of them resulting in death of 

patients in USA.8 In one study by Rao et al it has been 

estimated that atleast one ADR occurred in 10-20% of 

hospitalized patients.9 Dose related adverse events 

accounted for 83% of ADRs in males and 93% ADRs in 

females.10 It has been found that the incidence of ADRs is 

much more in geriatric, pediatric and female population, 

this is due to the various changes in pharmacokinetic and 

pharmacodynamics factors in these age groups. Also, 

some studies have found that females are more susceptible 

to gastrointestinal and cutaneous allergic adverse events.11-

13 

Recognizing the importance of monitoring the ADRs after 

the thalidomide tragedy in the 1960s the World Health 

Organization (WHO) set up the Uppsala Monitoring 

Centre in the year 1978 which is the internationally 

recognized Centre for monitoring adverse events 

throughout the world. As of January 2016, the WHO 

Programme for International Drug Monitoring has been 

joined by 123 countries around the world and an additional 

28 ‘associate members’ are awaiting full membership of 

the organization.14  

In India formal PvG activities were established in the year 

1986 with 12 regional centers located throughout the 

country. However, the program has undergone various 

revisions and in its present form it is functioning as the 

Pharmacovigilance Programme of India with the National 

Coordinating Centre (NCC) located at Ghaziabad (UP) 

from the year 2011.15 

Author’s institute has been recognized as an Adverse drug 

reaction Monitoring Centre (AMC) under the PvPI for 

monitoring of adverse events in Mcgann teaching hospital 

SIMS, Shimoga and is presently working to improve the 

safety and welfare of the patients in the hospital setup by 

working towards the early detection, monitoring and 

reporting of adverse events occurring in the patients 

visiting the tertiary care centre, SIMS Shimoga. 

METHODS 

The present study is a retrospective observational study of 

ADRs reported in our Institute. A total of 150 ADRs of 

patient’s upto January 2019 which were reported by 

doctors and nurses to the SIMS AMC were collected and 

analyzed according to various criteria. 

Inclusion criteria 

• ADR reports of all age groups and both the genders 

visiting or admitted to the hospital. 

• ADR reports of patients with history of consumption 

of drugs and presenting to the hospital with the 

adverse event report. 

Exclusion criteria 

ADR reports of patients with incomplete or inconsistent 

data. 

 Institutional ethical committee permission was obtained 

and the suspected adverse drug reaction reporting form 

version 1.3 (SADRRF) advocated by the PvPI was used to 

collect the information about the adverse event form the 

patient.16 The reported adverse events were thus subjected 

to further analysis under various criteria as follows: 

• Age and gender distribution.  

• Causality assessment method of WHO UMC 

(Uppsala Monitoring Committee) criteria.17,18 

• Pattern and type of ADRs.19 

• Severity of ADRs.20 

• Preventability of ADRs.21 

• Body systems involved. 

• Causative drug groups. 

Statistical analysis 

 Throughout the study strict confidentiality was 

maintained regarding the particulars of patients involved. 

Data analysis was done by using descriptive statistics.  

RESULTS 

A total of 150 ADR reports received so far at our AMC 

were analyzed. On analysis of the data it was found that age 

group of 21-30 years was most commonly affected (n=39, 

26%) followed by 31-40 years age group (n=30, 20%) 

pediatric age group(0-10years) was the next most 

commonly affected (n=20,13.34%) (Figure 1). Analysis of 

the gender distribution showed a slight male 

preponderance (n=78, 52%) as compared to females (n=72, 

48%) (Figure 2). 

 

Figure 1: Age distribution of patients. 

Most common causative drug groups were antibiotics 

(n=80, 53.33%) with beta lactams being the most 

commonly implicated antibiotics (n=34, 22.66%). Next in 
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nervous systems drugs (n=16, 10.66%) (Figure 3 and Table 

1).  

 

Figure 2: Gender distribution of patients. 

 

Figure 3: Drug group causing ADRs. 

Table 1: Drug groups causing ADRs. 

Drug group No. (n) 
Percentage 

(%) 

Antimicrobials {beta lactams (36), 

anti TB (13), ART (12), 

Quinolones (10), 

Aminoglycosides (2), 

Metronidazole (2), Antileprotic 

(2), sulfa drugs (1), tetracycline 

(1), antifungals (1)} 

80 53.33 

NSAIDs 28 18.66 

CNS {antiepileptic (11), 

antipsychotics (3), general 

anesthetic (1), tricyclic 

antidepressants (1)} 

16 10.66 

Other drugs{lignocaine (4), 

mannito l(1), allopurinol (1), iron 

sucrose (1),etc. 

9 6 

Antisnake venom 4 2.66 

Cardiovascular system 3 2 

GIT 3 2 

Cosmetics 2 1.34 

Endocrines 2 1.34 

Others 2 1.34 

Respiratory system 1 0.66 

Ayurveda drugs 1 0.66 

Analysis of the adverse event symptoms revealed 

cutaneous ADRs (n=61, 40.67%) were most common 

manifestation of adverse event followed by cutaneous 

ADR (n=56, 37.34%), gastrointestinal symptoms (n=10, 

6.67%) (Figure 4). 

 

Figure 4: Organ systems involved in ADRs. 

Causality assessment according to the WHO UMC 

causality assessment criteria revealed that none of the 

reported ADRs came under the definite category while 

57.34% (n=86) came under the probable/likely category 

and 25.34% (n=38) came under the possible category, 6% 

(n=9) unlikely category and 11.34% (n=17) under 

unassessable category (Figure 5). 

 

Figure 5: Causality assessment of ADRs under WHO-

UMC causality assessment system. 

Type A ADRs accounted for nearly 84% (n=126) and type 

B ADRs accounted for 16% (n=24) of the total ADR 

according to the Rawlins and Thompson Classification 

(Figure 6). 
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Figure 6: Type of ADRs. 

Severity assessment as per Hartwig and Siegel scale 

revealed majority (76%) of ADR were of moderate severity 

(n=114) and milder reactions constituted for 18% (n=27) 

and severe reactions accounted for 6% (n=9) of the total 

reported ADRs (Figure 7). 

 

Figure 7: Severity of ADRs. 

Following the Modified Schumock and Thornton criteria 

for preventability assessment it was found that none of the 

reported ADRs were definitely preventable while 86% 

(n=129) were not preventable and 14% (n=21) were 

probably preventable (Figure 8).  

 

Figure 8: Preventability of ADRs. 

DISCUSSION 

ADR reports received so far (upto January 2019) were 

collected from doctors were subjected to analysis 

according to various criteria like age and gender 

distribution of the reported ADRs, drug groups causing 

these ADRs, symptoms of these ADRs (systems affected), 

type of ADRs (type A and B), severity of ADRs (mild, 

moderate and severe), preventability assessment (definitely 

preventable, probably preventable and not preventable) 

and according to the WHO UMC causality assessment 

criteria (definite/certain, probable/likely, possible, 

unlikely, conditional, unassessable). 

Majority of the ADRs (46%) in present study were from 

age group of 21-40 years these findings do not correlate 

well with the knowledge that ADRs are more likely to 

occur in the pediatric, geriatric and pregnant population 

groups this may be due to the fact that more adult 

population were being admitted in our hospital.12 Also, in 

present study males were more affected by adverse events 

(52%) as compared to the female patients (48%) these 

findings correlate well with other similar studies by 

Rajeshreddy et al, and Subbanna et al.22,23 However, some 

other studies have refuted sex differences among ADRs.6,24 

Most common drug groups causing ADR were beta 

lactams (22.66%) followed by NSAIDs (18.66%), 

antiepileptic’s (7.33%) and quinolones (6.66%). Among 

the organ systems affected cutaneous ADRs were most 

common (40.67%) followed by generalized ADRs 

(37.34%) and gastrointestinal ADRs (6.67%). The findings 

from present study corroborate with other similar studies 

by Badyal et al, and Segal et al.25,26 

Preventability assessment was carried out by Schumock 

and Thornton criteria and it was found that none of the 

ADRs were definitely preventable while majority of ADRs 

(86%) were in the not preventable category and 14% of 

ADRs were in the probably preventable category.21 

Severity assessment by Hartwig and Seigel scale revealed 

majority of ADR were of moderate severity (76%) while 

18% of ADRs were of mild severity only 6% of the 

reported ADRs were of severe category.20 Severe ADRs 

resulted in further increase in duration of hospitalization 

with only one death occurring. These results correlate well 

with other similar studies done by Vijaykumar et al, and 

Shareef et al.27,28 

Rawlins and Thompson criteria were applied to classify the 

reported adverse events into type A and type B ADR and 

in present study results showed that majority of ADRs were 

type A (84%) while only a few were type B ADRs (14%) 

which correlated well with Rawlins classification.19 

Causality assessment according to the WHO UMC 

causality assessment criteria17,18 revealed that none of the 

ADRs were in the definite/certain category as rechallenge 

with the suspected drug is not possible without the 

84%

16%

type A

type B

17%

74%

9% mild

moderate

severe

0 50 100 150

definitely preventable

probably preventable

not preventable



Sai NP. Int J Basic Clin Pharmacol. 2019 May;8(5):934-939 

                                                          
                 

                               International Journal of Basic & Clinical Pharmacology | May 2019 | Vol 8 | Issue 5    Page 938 

attendant risk to the life of patient, hence rechallenge is not 

done nowadays except under exceptional circumstances 

and that too with full precautions to resuscitate the patient 

if necessary, while probable/likely category (57.34%) was 

the most common causality group followed by possible 

(25.34%) group. These results corroborate well with other 

similar results published in literature by Sen et al.29 

The present need of the hour is to ensure that regular 

sensitization of the healthcare personnel is done through 

conferences, seminars and CME and also by encouraging 

the healthcare professionals to report all the suspected 

ADRs in the hospital. Limitation of the present study was 

lack of adequate reporting by health care professionals 

which can be taken care of by following the above 

suggestions, also till now no technical associate has been 

provided by the PvPI to our AMC and that may be another 

reason for under reporting of adverse events from our 

AMC, inspite of these limitations all efforts are being put 

by the AMC personnel and concerned authorities at our 

AMC to ensure adequate reporting of adverse events from 

our Institute. 

CONCLUSION 

Present study revealed that age group of 21-40 years was 

most commonly involved (46%) in adverse events and 

ADR were slightly more common in males (52%) as 

compared to females. Also, majority of ADR were of 

moderate severity (76%) and many were type A ADRs 

(84%) and were of not preventable category (86%). 

Cutaneous ADRs were most common type of ADRs 

(40.67%) and antibiotics were most commonly implicated 

drug group causing ADRs (53.33%). 

In conclusion ADRs are an important cause of morbidity 

and mortality among patients taking medications for 

treatment of their diseases and they also contribute 

significantly to the economic burden on the society. Health 

care professionals have an important role to play in 

detecting and reporting of ADRS and their active 

contribution to pharmacovigilance is very much need of the 

hour without which the PvPI Programme cannot sustain 

and improve itself. The present study highlights the 

importance of reporting ADRs and aims to contribute to the 

improvement of pharmacovigilance activities at the 

regional level in Southern India under the PvPI from our 

Institute. 
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