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INTRODUCTION 

Adverse Drug Reactions (ADRs) are fourth to sixth 

leading cause of death among hospitalized patients and it 

occurs in 0.3 percent to 7 percent of all hospital 

admissions. The incidence of serious ADRs is 6.7 

percent.1 ADRs cause not only death and injury, but they 

also prolong the length of stay in hospitals which in turn 

leads to increased healthcare costs and decreased patient 

productivity. Alomar MJ et al, reported that there was 

2.38% increase in the length of stay due to ADRs in 

intensive care units.2 As drug-related adverse events are 

estimated to cost USD 422-7062 per drug related 

admissions and USD 2284-5640 per inpatient with drug-

related adverse events, significant costs may be saved if 

drug-related adverse events, including ADRs, were 

prevented.3 

ADRs monitoring and evaluating is a key component of 

effective drug regulation systems, clinical practice and 

public health programmes.4 The reporting of ADRs in 

hospitals is very important because innovative new drugs 

are usually used and severe ADRs are most likely to be 
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seen in hospitals.5 Spontaneous reporting of ADRs, 

reported by healthcare workers is one of the most 

important methods of ADR detection. Under-reporting 

remains a major drawback of spontaneous reporting. It is 

estimated that only 6-10% of all ADRs are reported, this 

extremely low rate of reporting can delay signal detection 

and consequently impact negatively on the public health.6 

Hence, this study was planned to evaluate pattern of 

suspected ADRs along with its causality, severity and 

preventability in a tertiary care teaching hospital. 

METHODS 

After obtaining approval and clearance from institutional 

ethics committee, total 130 ADR reporting forms of 

patients submitted to ADR monitoring centre of the 

institute were evaluated during the period October 2014-

September 2015.  

These ADR forms were of the patients admitted in the 

various departments of Sanjay Gandhi Memorial 

Hospital, Rewa and Madhya Pradesh (M.P.). Following 

inclusion and exclusion criteria were applied for the 

recruitment of the participants. 

Inclusion criteria 

• Patients of all age groups and both genders with 

suspected ADRs, 

• All suspected ADRs that confirms to WHO’s 

definition and 

• All patients with suspected ADRs admitted in ICU or 

ward. 

Exclusion criteria 

• Patients with reactions who have unclear drug 

history, 

• Patients with drug reaction due to deliberate or 

unintentional over dosage or drug toxicity, 

• Patients with associated ADR due to medicines of 

alternate systems like Ayurveda, Homeopathy, 

Siddha and Unani and  

• Reactions occur due to blood and blood products. 

The ADR reporting form of Central Drugs Standard 

Control Organization (CDSCO), New Delhi, India was 

used to collect information on ADRs.7 The form was 

distributed to all the departments. The health care 

providers were briefed about how to collect and record 

information on the ADR form. Health care providers 

reported ADRs to ADR monitoring centre of the 

Pharmacovigilance unit in the institute. The ADR 

monitoring centre personnel also visited all departments 

regularly to observe the ADRs and collect data. 

Information of the patients including relevant history, 

examination details, investigations and drug therapy was 

collected and recorded in the CDSCO ADR form by 

visiting the patients daily till they were discharged from 

the hospital. When any other relevant information about 

ADR was required, the treating physicians were also 

contacted. Any untoward event was labelled as ADR as 

per WHO definition.8 

A thorough clinical evaluation and scrutiny of data was 

done to assess pattern, extent, severity and duration of the 

reactions, to detect any predisposing or underlying 

disease/pathological factors, and to assess any other 

organ/ system involvement as a part of the drug reaction. 

The pattern of reported suspected ADRs was analysed. 

The causality was assessed with the help of Naranjo ADR 

probability scale and WHO-UMC causality categories.9,10 

Severity was assessed by Modified Hartwig and Siegel 

Scale.11 Preventability was assessed by Modified 

Schumock and Thornton Scale.12 Data was analysed using 

descriptive statistics and expresses in percentages.  

RESULTS 

In this prospective study, total 130 ADR reports were 

collected. Gender distribution of the patients showed that 

there were 72 (55.38%) male and 58 (44.62%) female 

patients indicating male preponderance (Figure 1).  

 

Figure 1: Gender wise distribution of study                 

subjects (n=130). 
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Figure 2: Frequency distribution of suspected ADRs 

according to organ system affected. 
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The commonest organ system involved in ADRs was skin 

and mucous membrane accounting for 44% of total 

suspected ADR, followed by central nervous system 

(11%), gastrointestinal system (10%), respiratory system 

(7%), cardiovascular system (5%) and hepatobiliary 

system (2%) in decreasing order. Others which include 

tinnitus, visual disturbances, fever, rigor, weight gain, 

dryness of mouth and hair changes accounting for 21% of 

total suspected ADRs (Figure 2). 

 
(Others include- Inotrops, Adrenergic, Antacids, Opioids, 

Bronchodilators, Antihistaminics, Anticholinergic) 

Figure 3: Frequency distribution of suspected ADRs 

according to therapeutic class of drugs. 
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Table 1: Causality assessment (WHO-UMC Causality 

Assessment Scale). 

Causality assessment 
Frequency of cases 

(%) 

Certain 4 (3) 

Probable 69 (53) 

Posiible 57 (44) 

Unlikely 0 (0) 

Conditional/Unclassified 0 (0) 

Unassessable/Unclassifiable 0 (0) 

According to WHO-UMC causality assessment, most of 
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by “possible” (44%) and “certain” (3%) as shown in Table 

1. Similarly, Table 2 shows the analysis with Naranjo 

algorithm-ADR probability scale revealing that majority 

of the ADRs were probable (52%) followed by possible 

(45%) and definite (3%). Severity assessment using 

Modified Hartwig and Siegel’s scale showed that 

maximum ADRs were moderate (59%), followed by mild 

(37%) and Severe (4%) as revealed in Table 3. Using 

Modified Schumock and Thornton preventability 

assessment scale, 90% of suspected ADRs were found to 

be probably preventable whereas 8% were definitely 

preventable but only 2% were not preventable (Table 4). 

Table 2: Causality assessment (Naranjo’s Probability 

Assessment Scale). 

Causality assessment Frequency of cases (%) 

Certain 4 (3) 

Probable 68 (52) 

Posiible 58 (45) 

Table 3: Severity assessment (Modified Hartwig and 

Siegel Scale). 

Causality assessment Frequency of cases (%) 

Mild 48 (37) 

Moderate 77 (59) 

Severe 5 (4) 

Table 4: Preventability assessment (Modified 

Schumock and Thornton Scale). 

Preventability 

assessment 

Frequency of cases 

(%) 

Definitely preventable 10 (8) 

Probably preventable 117 (90) 

Not preventable 3 (2) 

DISCUSSION 

In the pharmacotherapy of various diseases, most of the 

drugs are likely to have a dual effect- beneficial as well as 

adverse. So, the best way to control these adverse effects 

is to have a triple pronged approach of prevention, 

treatment and rehabilitation.  

Out of total 130 study participants, the mean age of 

patients was 34.84 (±20.99) years. Majority of the patients 

(72%) were in the age group 19-59 years. Gender 

distribution of the patients showed that there were 78 

(55%) male and 52 (45%) female patients indicating 

higher incidence of suspected ADRs in males which was 

in consistence with earlier documented reports.13,14 The 

commonest suspected ADR was skin rash (26%), which is 

in concordance with previous study, followed by pruritus 

(15%).15  

Serious ADRs are defined as ADRs that lead to death, 

congenital anomaly, disability, are life threatening, needs 

intervention to prevent permanent disability and 

prolongation of hospitalization. In present study, there 

were 3 reports of Steven Johnson Syndrome (SJS) and 2 

reports of toxic epidermal necrosis (TEN), which were 
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associated with commonly used drugs like diclofenac, 

moxifloxacin, nimesulide and ofloxacin, amoxicillin 

respectively. Hence, the clinicians should be more careful 

in observing these serious ADRs with these drugs. The 

commonest organ system involved in ADRs was skin and 

mucous membrane accounting for 44% of total suspected 

ADR which is consistent with previous studies.16-18 this 

was followed by involvement of Central nervous system 

in 11%, gastrointestinal system in 10%, respiratory system 

7%, cardiovascular system in 5% and hepatobiliary system 

2%. Majority of suspected ADRs were associated with 

antimicrobials use in 68% of study participants which was 

consistent with previous studies, followed by NSAIDs 

(9%).19-22  

Ceftriaxone was the most common associated drug among 

the antimicrobials, while paracetamol and nimesulide 

were among the NSAIDs. This was probably because they 

were being most commonly prescribed drugs in authors’ 

hospital. The majority (52-53%) of ADRs were found to 

be probable, which was consistent with the observations 

of previous studies.23-24  

There were some differences in assessment methods of the 

WHO-UMC and Naranjo’s scale, this may be due to the 

former being subjective and the latter being more 

objective. The “certain” relatedness is rare these days as it 

is not ethical to re-challenge the patient with the same 

causative drug, hence the assessment infrequently goes to 

probable category. Most of the ADRs were moderately 

severe (59%) and probably preventable (90%), which was 

consistent with the findings of previous studies.25-26  

Hospital-based monitoring of suspected ADRs are 

convenient studies but the main limitation of these studies 

is that they do not yield the exact incidence of suspected 

ADRs associated with a particular drug use. To conclude, 

pharmacovigilance unit in medical colleges shall be more 

active and functional so that the results of reported 

suspected ADRs in terms of casualty, severity and 

preventability can be communicated to all the 

stakeholders. Careful planning and monitoring of drug 

therapy shall prevent majority of ADRs.  

CONCLUSION 

ADR monitoring is the key component of effective drug 

regulation systems, clinical practice and public health 

programmes. The study results revealed opportunities for 

interventions in ADR management to ensure safer drug 

use. 
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