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INTRODUCTION 

The WHO defines Adverse Drug Reactions (ADRs) as 

‘any response to a drug which is noxious, unintended and 

which occurs at doses normally used in humans for 

prophylaxis, diagnosis, or therapy of diseases, or for the 

modification of physiological function’.1 None of the 

drugs is free from adverse effects. Drugs are an integral 

part of the healthcare system. Patient safety is the most 

important concern for healthcare professionals while 

prescribing a drug. It is therefore important for prescribers 

to be aware of the adverse effects of drugs before the 

prescription. Clinically important ADRs are diverse but 

cutaneous drug reactions are most common among the 

various adverse reactions and attributed to the drugs.2 

Cutaneous drug reactions are defined as any undesirable 

change in the structure or function of skin, its appendages 

or mucous membranes, encompassing all adverse events 

related to drug eruption regardless of etiology.3 Of the 
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ABSTRACT 

Background: Drug allergy (DA) or hypersensitivity is an immunologically mediated reaction producing stereotype 

symptoms which is challenging for health care providers (HCP). Objective of current study was to assess the knowledge, 

attitudes and practices of drug allergy among healthcare providers in eastern India. 

Methods: A 25-item self-administered DA questionnaire was developed and applied in our study. The questionnaire 

covered 3 domains: knowledge, attitudes, and practice patterns. From July 2020 to September 2020, HCPs participated 

in the cross-sectional study. 

Results: A total of 237 HCPs participated in the study, and all questionnaires were analysed.  

Among the respondents, 226 (95.4%) were nurses, 9 (3.8%) were doctors and 2 (0.8%) were pharmacists. The majority 

of HCPs agreed that drug-induced immediate allergic reactions were IgE mediated 225 (94.9%), occur within 6 hours 

of drug administration (89.9%), and epinephrine was the first choice for drug-induced anaphylaxis (76.8%). 97.9% 

HCPs agreed that penicillin skin test was valuable to predict the allergic reaction. More than 80% of the respondents 

would take patients’ allergic history before drug administration, while 75.5% agreed that they recognize and manage 

drug allergy timely when it occurs. 

Conclusions: Drug allergy was often diagnosed and managed inadequately, regardless of practice location, employment 

status and speciality in eastern India. The HCPs demonstrated a low level of knowledge regarding DA. Advanced 

education is urgently needed for better understanding and filling the gaps that exist in the knowledge and clinical 

practice of DA. 
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various adverse reactions to drugs, cutaneous drug 

reactions are the most frequent, with an incidence of 10-

30% of all the reported ADRs.4,5 Cutaneous drug reactions 

are also responsible for approximately 3% of all disabling 

injuries during hospitalisation.6 Adverse drug reactions are 

frequent problems. They occur in 10% to 20% of 

hospitalized patients and in about 7% of the general 

population.7 Patients who experience ADRs often refer to 

them as drug allergies. However, true allergic reactions 

represent approximately only 10% of all ADRs. ADRs can 

be classified into 2 types: Type A reactions are common 

(approximately 80%) and may occur in any individual. 

These reactions are due to the pharmacologic or toxic 

property of the causative drug and thus technically 

predictable. Sometimes they are hard to recognize, for 

example, if there are complex drug interactions. Type B 

reactions are uncommon (about 10%–15%), are not 

predictable, and occur in susceptible individuals only. 

Recent evidence indicates that a large proportion of type B 

reactions is mediated by the specific immune system. 

The term ‘‘drug allergy’’ is synonymous with type B or 

hypersensitivity reactions mediated by the specific 

immune system (about 10% of all ADRs). A drug allergy 

may be classified into the traditional Gell and Coombs 

scheme (IgE or T-cell mediated, or, rarely, IgG antibody 

or immune complex–mediated reactions). The remaining 

subset of type B reactions does not involve the specific 

immune system and is classified as nonimmune mediated 

(or nonallergic) hypersensitivity reactions.8,9 Most 

commonly, these latter reactions are caused by a 

congenital or acquired enzyme variant, so the triggering 

substance cannot be processed properly in the organism 

and causes symptoms by accumulating or blocking other 

substances to be processed. Such an idiosyncrasy-

mimicking symptom of an allergy is also called 

pseudoallergy. This study will help in assessing 

knowledge, attitudes and practices regarding drug allergy 

among healthcare providers and will help in the safe and 

rationale use of medicines. 

METHODS 

A cross-sectional, questionnaire web-based survey was 

conducted from September 2020 to October 2020 in Patna 

(Bihar), India. The study population included a total of 300 

healthcare providers such as physicians, pharmacists, and 

nurses.  

Study tool 

The questionnaires were adapted from questionnaires used 

in previous studies assessing the knowledge, attitudes and 

practice of HCPs regarding drug allergy.10  

Data collection 

Data was collected through Google forms which were sent 

to healthcare providers through emails or WhatsApp. 

Consent of the healthcare provider was taken at the 

beginning of the questionnaire before attempting the 

questions. Baseline data like the demography of 

participants were asked through google forms containing 

questionnaires. The questionnaire was divided into three 

sections to assess the knowledge, attitude and practice 

regarding drug allergy. Section one contains 14 questions 

(A1-14) to assess knowledge followed by sections two and 

three which included 5 questions regarding attitude (B1-

B5) and practice (C1-C6) towards drug allergy 

respectively. Questions consisted of a few multiple-type 

questions and a few based on a 5-point Likert scale, in 

which a score of 1 to 5 will range from strongly disagree 

to strongly agree.  

Statistical analysis 

Data were entered into Microsoft excel 2013, cleaned to 

detect any missing or invalid variable and then imported to 

SPSS ver. 20.0 for analysis. Descriptive parameters, such 

as means and standard deviations for normally distributed 

continuous data, frequencies and percentages for 

categorical data, were calculated. 

RESULTS 

Three hundred healthcare providers were approached for 

the study of which 237 agreed to participate in the study. 

Study population consisted of 226 nurses, 9 doctors, and 2 

pharmacists. Demographic characteristics are shown in 

(Table 1).  

Table 1: Demographic characteristics of the study 

participants (n=237). 

Characteristic                       N                 % 

Age (years)  

20-40                        231           97.4 

41-65   6 2.6 

Gender 

Male                          148 62.4 

Female 89 37.6 

Health care provider     

Doctor 9 3.8 

Nurses     226               95.4              

Pharmacist                        2 0.8 

Total 14 questions (A1-14) to assess the knowledge of 

study participants about drug allergy are mentioned in 

(Table 2). The response rate of the study participants 

regarding knowledge about drug allergy shows that 

significant number of participants have low level of 

knowledge about factors related to drug allergy, most 

common clinical manifestation, the gold standard to 

diagnose drug allergy, indication of a drug provocation 

test, first screening step, appropriate time to perform a skin 

test (Table 3). 
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Table 2: Knowledge questionnaire. 

Item Choice A  Choice B  Choice C  Choice D  

A1. Drug-induced anaphylaxis belongs to: 

Type I hypersensitivity  Type II hypersensitivity  Type III hypersensitivity  
Type IV 

hypersensitivity  

A2. All of the following factors are related to drug allergy, EXCEPT: 

 Drug dosage  Drug exposure Administration route Heredity  

A3. Which is the effector cell in drug-induced anaphylaxis? 

Mast cells Lymphocyte Eosinophils Monocytes 

A4. When will immediate drug hypersensitivity reactions occur after drug administration? 

<6 hr 6–8 hr  8–12 hr 12–24 hr 

A5. Which antibody mediates immediate drug hypersensitivity reactions? 

IgE IgG IgM IgA 

A6. What is the most common clinical manifestation of a drug allergy? 

Anaphylaxis  Cutaneous symptoms  Serum sickness 
Hepatic and renal 

injury 

A7. What is regarded as the gold standard to diagnose drug allergy? 

Clinical history Skin tests  Drug-specific IgE  Provocation tests 

A8. What is the indication of a drug provocation test? 

Suspected drug allergy  

Suspected drug allergy 

associated with systemic 

disease 

The suspected drug is 

imperative or cannot be 

replaced for the 

concurrent 

Suspected drug 

allergy with serious 

cutaneous symptoms 

A9. Which test is recommended as the first screening step when immediate drug hypersensitivity reactions were 

suspected? 

Skin prick test Intradermal test Skin patch test  Provocation test  

A10. Which is the appropriate time to perform a skin test when a drug allergy is suspected? 

Anytime 
Right after the symptom 

disappeared  

At least one month after 

the symptom 

disappeared  

Never 

A11. A 24-year-old male had a cough and purulent mucus for 3 days, and he had an asthma history. His doctor 

decided to use penicillin to control the airway infection. In which situation bellowing is not appropriate for the 

penicillin skin test？ 

He has been treated with Tylenol (cold 

medication, including chlorpheniramine, 

pseudoephedrine, acetaminophen and 

dextromethorphan) in recent 3 days. 

He has been treated with 

dexamethasone 5 mg by 

intravenous yesterday 

He has had leukotriene 

modifier 10 mg/day by 

PO in recent 3 days 

He has been treated 

with aminophylline in 

recent 3 days 

A12. Which of the following drug is recommended to perform an intradermal test before administration? 

Penicillin  Aztreonam Ofloxacin  Azithromycin 

A13. What is the pivotal management for drug allergy? 

Drug therapy Specific immunotherapy Symptomatic therapy 
Avoiding sensitization 

drugs 

A14. Which medication is the first choice when an anaphylactic shock occurred? 

Dopamine  Antihistamine Glucocorticoid  Epinephrine 

Table 3:  Responses about knowledge on drug allergy. 

Item Correct answer 
Choice A  

N (%) 

Choice B 

N (%)  

Choice C 

N (%)  

Choice D 

N (%)  

A1 Choice A 165 (69.6) 35 (14.8) 14 (5.9) 23 (9.7) 

A2 Choice A  38 (16) 17 (7.2) 26 (11) 156 (65.8) 

A3 Choice A  131 (55.3) 25 (10.5) 76 (32.1) 5 (2.1) 

A4 Choice A  213 (89.9) 14 (5.9) 2 (0.8) 8 (3.4) 

A5 Choice A  225 (94.9) 1 (0.4) 9 (3.8) 2 (0.8) 

A6 Choice B 168 (70.9) 68 (28.6) 1 (0.4) 0 (0) 

A7 Choice D 7 (3) 115 (48.5) 83 (35) 32 (13.5) 

A8 Choice C 109 (46) 46 (19.4) 33 (13.9) 49 (20.7) 

Continued. 
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Item Correct answer 
Choice A  

N (%) 

Choice B 

N (%)  

Choice C 

N (%)  

Choice D 

N (%)  

A9 Choice A  35 (14.8) 149 (62.9)                                                                                                                                                            25 (10.5) 28 (11.8) 

A10 Choice C 104 (43.9) 81 (32.2) 36 (15.2) 16 (6.8) 

A11 Choice A  75 (31.6) 86 (36.3) 33 (13.9) 43 (18.1) 

A12 Choice A  232 (97.9) 2 (0.8) 0 (0) 3 (1.3) 

A13 Choice D 41 (17.3) 52 (21.9) 66 (27.8) 78 (32.9) 

A14 Choice D 1 (0.4) 43 (18.1) 11 (4.6) 182 (76.8) 

Table 4: Attitudes of respondents regarding drug allergy. 

Item  Strongly disagree N (%)  Disagree N (%)  Uncertain N (%)  Agree N (%) Strongly agree N (%) 

B1. Do you think HCPs should receive advanced knowledge and training of drug allergy? 

5 (2.1) 0 (0) 5 (2.1) 115 (48.5) 112 (47.3) 

B2. Do you think in vivo or in vitro test of drug is very important before drug administration? 

7 (3) 5 (2.1) 25 (10.5) 143 (60.3) 57 (24.1) 

B3. Do you satisfied with your knowledge of drug allergy? 

2 (0.8) 24 (10.1) 51 (21.5) 142 (59.9) 18 (7.6) 

B4. Do you think drug allergy has an adverse impact on patient’s quality of life? 

3 (1.3) 8 (3.4) 14 (5.9) 134 (56.5) 78 (32.9) 

B5. Do you think drug allergy always occurred in your daily practice? 

16 (6.8) 74 (31.2) 56 (23.6) 79 (33.3) 12 (5.1) 

Table 5: Practice of respondents regarding drug allergy. 

Item  Never N (%) Occasionally N (%)   Sometimes N (%)   Often N (%)   Always N (%)   

C1. Do you take the patient’s history of drug allergy before the drug administration? 

2 (0.8) 4 (1.7) 11 (4.6) 24 (10) 196 (82.7) 

C2. Do you take the patient’s allergy history before drug administration? 

1 (0.4) 5 (2.1) 11 (4.6) 21 (8.9) 199 (84) 

C3. Do you evaluate the drug skin test result timely and accurately? 

5 (2.1) 4 (1.7) 15 (6.3) 17 (7.2) 196 (82.7) 

C4. Do you perform positive control and negative control during drug skin test? 

13 (5.5) 8 (3.4) 41 (17.3) 51 (21.5) 124 (52.3) 

C5. Do you recognize and manage drug allergy timely when it occurs? 

2 (0.8) 5 (2.1) 22 (9.3) 29 (12.2) 179 (75.5) 

C6. Do you participate continuous medical education regarding drug allergy? 

15 (6.3) 17 (7.2) 42 (17.7) 31 (13.1) 132 (55.7) 

The response rate of study participants regarding attitude 

towards drug allergy shows that less than half thought that 

they should receive advance knowledge and training of 

drug allergy. 60% though that in vivo or in vitro test of 

drug is very important before drug administration, only 

59.9% satisfied with knowledge of drug allergy.  

Majority of participants thought that drug allergy has 

adverse impact on patient quality of life and it occur in 

their daily practice (Table 4). The response rate of 

practices of drug allergy showed that 82.7% took the 

patients history of drug allergy before the drug 

administration, evaluate drug skin test result timely and 

accurately (Table 5). 

DISCUSSION 

Drug allergies comprise about 15% of all drug adverse 

reactions and are of significant concern for clinicians and 

patients.12 A retrospective study found that the drug was 

the major cause of anaphylaxis in hospitalized patients in 

China.13 Generally multi organs or systems are involved 

when drug allergies occur and the clinical manifestations 

vary from mild to severe, sometimes can be life-

threatening.14 However, the diagnosis of drug allergy is 

difficult due to the lack of reliable in vivo or in vitro drug-

specific tests, which also had an adverse impact on 

subsequent drug allergy management. Despite evidence-

based recommendations about drug allergy from 

professional organizations, adherence to these 

recommendations is unknown. We conduct a cross-

sectional study to assess the KAP regarding drug allergy 

in Eastern India. Our study showed a low level of 

knowledge and a nonstandard practice profile, however, a 

strong positive attitude towards drug allergy training 

among HCPs. The knowledge domain in our study covered 

the mechanism, clinical manifestation, diagnosis and 

management of drug allergy. Only half of them knew the 

mediating molecules and cells involved in drug-induced 

anaphylaxis. Less than 50% regarded skin tests as the gold 
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standard for the diagnosis of drug allergy, the possible 

explanation is that skin tests might be dangerous and rarely 

carried out in India. The skin test has been recommended 

in daily practice as a simple and easily implemented 

approach to predict drug allergy.15,16 Fortunately about 

80% would take epinephrine as the first choice for drug-

induced anaphylaxis, which was a very important step 

emphasized in several guidelines.17,18 The results in the 

attitude domain also showed the majority were not 

satisfied with their knowledge and almost all the 

respondents agreed to receive advanced training of drug 

allergy. However, gaps existed between the knowledge 

and daily practice, HCPs realized skin test was important 

to predict or diagnose drug allergy, but they couldn't 

perform skin tests correctly according to the 

guidelines.16,19 More than half of them never or 

occasionally received medical education regarding drug 

allergies.  

Our study showed HCPs in Eastern India had very poor 

adherence to the guidelines. Firstly, when drug allergies 

were suspected, a careful evaluation of clinical history was 

mandatory, 82.7% of our respondents would take the 

allergy history before drug administration and 52.3% 

perform positive control and negative control during drug 

skin tests, which implied they were very vigilant of drug 

allergy and they performed well in clinical history taken. 

Only 5.1% admitted drug allergies were common in their 

daily practice. However, only a few drug skin tests such as 

penicillin were validated, and the standardized procedures 

of them had been well stated in several guidelines.20 While 

in India, intradermal skin tests had been applied widely 

regardless of whether the drug skin test had been validated 

or not, only 14.8% of our respondents knew to take a skin 

prick test for initial screening.20,21 Moreover, the majority 

had a low level of knowledge and a nonstandard practice 

on skin tests, which would lead to unreliable results. 

Finally, when drug-induced anaphylaxis occurred, only 

76.8% of our respondents took epinephrine as their first 

choice, which was lower than the HCPs in the United 

States (94%).22 Thus, skin test procedures and drug allergy 

management training should be the priority in further 

education courses on drug allergy. 

Limitations 

The limitation of this study was the low response rates. 

However, this does not invalidate the study since the 

overall number of study participants is powerful enough to 

make a conclusion. 

CONCLUSION 

In conclusion, we first assessed the knowledge, attitudes 

and practices regarding drug allergy among HCPs in 

Eastern India and found a low level of knowledge and a 

poor practice profile adhering to the guidelines. Advanced 

education became imperative to eliminate the gaps in 

knowledge and practices. Future studies involving a larger 

sample size may lead to information sharing and 

collaborative care of drug allergies among HCPs in India. 
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