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INTRODUCTION 

Skin is one of the most common targets of adverse drug 

reactions (ADRs).1 An adverse drug reaction (ADR) is 

defined by the World Health Organization (WHO) as “any 

noxious, unintended or undesired effect of a drug that 

occurs at doses used in humans for prophylaxis diagnosis, 

therapy or modification of physiological functions”.2 

Cutaneous drug reactions is 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 Several 

large cohort studies infer that acute adverse cutaneous drug 

reactions (ACDRs) affected about 3% of hospital 

inpatients.4 These reactions commonly occur a few days to 

4 weeks after commencement of treatment. Majority of 

ACDRs are benign, however, few can be severe and can 

increase morbidity and mortality. The Council for 

International Organization of Medical Sciences (CIOMS) 

had defined serious ADRs as “fatal or life-threatening, or 

require prolonged hospitalization, or result in persistent or 

significant disability or incapacity”.5 Fixed drug eruptions 

are most frequent type of ACDRs quoted in few studies 
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with incidence rate of 24% to 29%.6,7 Though eruption is 

the only manifestation, death can result from exfoliative 

dermatitis, erythema multiforme, Steven-Johnson 

syndrome (SJS), toxic epidermal necrolysis (TENs).8 

Early diagnosis and detection of ACDRs can reduce the 

duration of hospital stay of the patients and treat the 

patients promptly so that the outcome of the patient turns 

out to be positive. 

ACDRs can either be immunological that is IgE-dependent 

reactions, immune-complex dependent reactions, 

cytotoxic-drug induced reactions, cell-mediated reactions 

which are due to drug itself or its reactive metabolite or 

some concurrent medication or they can be non-

immunological which is more common type including 

pseudo-allergic reactions caused by non-immune mediated 

degranulation of pro-inflammatory cells. According to 

Thompson and Rawlins classification, 80% of reactions 

are Type A (predictable), rest are Type B (unpredictable), 

Type C (related to chronic therapy), Type D (due to 

teratogenesis and carcinogenesis).9 Due to various 

morphological patterns of the skin lesions, the diagnosis 

moreover relies towards clinical observation. 

As many of the ACDRs are mild to moderate, there is 

insufficient data of ACDRs due to under-reporting as some 

may go un-noticed and others may get reversed after drug 

withdrawal or treated expeditiously. The practice of 

pharmacovigilance all over the world is 5% whereas in 

India, it is still in infancy that is below 1%.10 Hence, the 

purpose of our study is to monitor and analyze the 

suspected cutaneous adverse drug reactions (ACDRs) 

reported at our tertiary care teaching hospital, to 

characterize the nature and predictability, severity and 

preventability of ACDRs and identify most common drugs 

causing cutaneous ACDRs so that they can be given 

cautiously and with keen surveillance. 

METHODS 

A longitudinal, retrospective, observational, study was 

conducted in patients attending outpatient and inpatient 

department of a tertiary care government teaching hospital 

of India for a period of 3 years that is between January 

2014 to January 2017. All suspected ADRs of patients in 

the hospital were referred by health care professionals and 

the diagnosis were made by concern doctors of respective 

department. The data was recorded as per spontaneous 

ADR reporting system. The recorded data was filled in the 

ADR form obtained from pharmacovigilance program of 

India (2011) and Central Drug Standard Control 

Organization (CDSCO) website.11 Patient’s age and 

gender, type of ADR, history of diseases, starting date of 

ADR, suspected drug causing ADR, primary source of 

ADR, concomitant medicines given, reporting person’s 

initials (doctor, nursing staff in charge, resident, physician, 

pharmacist) etc. were noted. The data was analyzed as 

symptom-wise classification of ACDRs, classification of 

ACDRs and causative drugs, group-wise classification of 

ACDRs, department-wise classification of ACDRs, most 

common anti-microbials causing ACDRs, top 10 drugs 

causing ACDRs and types of ACDRs according to 

Thompson and Rawlins classification, seriousness 

classification of ACDRs, causality assessment was done 

according to WHO - UMC causality assessment criteria, 

severity assessment was done by Hartwig-Siegel severity 

scale and preventability assessment was done by modified 

Thornton and Schumock preventability scale.8,12-14 

Respective physician of the institution helped in the 

process and data was analyzed by using simple proportions 

method.  

RESULTS 

Out of 1399 ADR reports analyzed, 564 reports (40.31%) 

were of adverse cutaneous drug reactions (ACDRs) which 

included from mild urticarial rash to severe Steven 

Johnson’s Syndrome. 

 

Figure 1: Gender-wise distribution of ACDRs. 

Demographic data denoted a female to male ratio of 0.85. 

(Figure 1) There was female preponderance (54%) in this 

study. 

 

Figure 2: Age-wise classification of ACDRs. 

According to age-wise classification of ACDRs, 

maximum cases were adults (19-65years) with 75% 
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followed by paediatric age group (less than 18 years) with 

16% and lastly the geriatric age group (more than 65 years) 

with 9%. 

According to cutaneous symptom-wise analysis, redness 

(44.32%) was most common symptom, followed by 

itching (44.14%) and rash (19.14%) (Table 1).  

Table 1: Symptom-wise classification of ACDRs. 

Symptom  Number  Percentage (%) 

Redness  250 44.32 

Itching  249 44.14 

Rash  108 19.14 

Eruptions  47 8.33 

Acne  44 7.8 

Hyperpigmentation  24 4.25 

Hair loss 20 3.54 

Nail discolouration 04 0.7 

Hirsutism  02 0.35 

ACDRs- Adverse cutaneous drug reactions 

Table 2: Classification of ACDRs. 

 

 

Causative 

drugs  
Number  

Percentage 

(%) 

I. Common 

Pruritis  

Doxycylline, 

Amoxicillin-

clavulanic 

acid 

249 44.14 

Maculopapular 

eruptions 

Amoxycillin, 

Paracetamol 
136 24.11 

Fixed drug 

eruptions 

Tinidazole, 

Paracetamol 
55 9.75 

Acneiform 

rash 

Isoniazid, 

Naproxen 
48 8.51 

Morbilliform 

rash 

Amoxicillin, 

Cotrimoxazole 
42 7.44 

Urticarial  
Paracetamol, 

Diclofenac 
21 3.72 

Eczematous 

eash 

Ampicillin, 

Amoxicillin-

clavulanic 

acid 

05 0.88 

Angioedema  
Captopril, 

Norfloxacin 
05 0.88 

Bullous 

eruptions 

Amoxicillin, 

Ampicillin 
03 0.53 

Anaphylactic 

shock 
Ceftriazone 01 0.17 

II. Severe    

Steven-

Johnson’s 

syndrome 

Terbinafine, 

Nevirapine, 

Ciprofloxacin, 

Amoxicillin-

clavulanic 

acid 

04 0.7 

ACDRs- Adverse cutaneous drug reactions, SJS- Steven-

Johnson’s Syndrome 

Table 2 is broadly classified into common ACDRs and 

severe ACDRs. As per classification of ACDRs, common 

and less severe reactions included maculopapular rash, 

FDE, etc. In this table, most of the cases observed were of 

pruritis (44.14%) due to doxycylline and amoxicillin-

clavulanic acid followed by maculopapular eruptions 

(24.11%) due to amoxicillin and paracetamol. However, 

there were four severe cases of Steven-Johnson’s 

syndrome due to terfinafine, nevirapine, ciprofloxacin, 

amoxicillin-clavulanic acid. 

According to group-wise classification of ACDRs, 

antibiotics scoring the highest number. Antimicrobials 

(43.97%) mainly amoxicillin-clavulanic acid, ampicillin, 

amoxicillin, cotrimoxazole, ceftriazone, ciprofloxacin, 

NSAIDS (21.63%) like diclofenac, paracetamol, Anti-

retroviral therapy drugs (13.65%) like nevirapine, 

efavirenz, zidovudine were common groups showing 

ACDRs. Miscellaneous drugs include anti-asthmatics, 

histamine receptor 2 blockers, proton-pump inhibitors, 

anti-depressants, vitamin preparations (Figure 3). 

 

Figure 3: Group-wise classification of ACDRs. 

 

Figure 4: Department-wise classification of ACDRs. 

43.97
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Medicine department reported maximum number of 

ACDR cases. Medicine (71.45%) and allied departments 

were the ones who reported ACDRs regularly and 

vigilantly (Figure 4). 

It was seen that among anti-microbials, ACDRs was more 

common with amoxicillin-clavulanic acid (18.95%), 

ciprofloxacin (14.91%), amoxicillin (14.11%) and others 

(Figure 5).  

 

Figure 5: Most common anti-microbials                         

causing ACDRs. 

 

Figure 6: Top 10 drugs causing ACDRs in descending 

order of preference. 

In this figure, amoxicillin-clavulanic acid (47 ACDRs), 

diclofenac (41 ACDRs), paracetamol (37ACDRs) were 

most common drugs. 

It was seen that according to Thompson and Rawlings 

classification, type A (89%) was the most common type of 

drug reaction observed as most of the reactions were dose-

dependent and predictable from the known pharmacology 

of the drug. 

 

Figure 7: Thompson and Rawlins classification.8  

 

Figure 8: Seriousness classification. 

As per seriousness classification, 99% were non-serious 

ACDRs (Figure 8).15 

All ACDR reports were evaluated by WHO-UMC 

causality classification (Figure 9), Modified Hartwig and 

Siegel severity scale (Figure 10), Thornton and Schumock 

preventability classification (Figure 11).10,11 

 

Figure 9: WHO-UMC causality classification.10 
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According to WHO-UMC classification, maximum 

ACDRs were of probable (96.80%) type. 

Few were of possible (2.83%) type whereas no certain 

reaction was noted. 

 

Figure 10: Modified Hartwig and Siegel                           

severity scale.11 

As per Modified Hartwig and Siegel scale, mild reactions 

(87.05%) were observed in bulk number of cases. Very 

few cases of moderate reactions (12.23%) and severe 

reactions (0.7%) were seen. 

Severe reactions included one anaphylactic reaction and 

four Steven-Johnson’s reactions. 

 

Figure 11: Thornton-Schumock's preventability 

classification.14 

According to Thornton and Schumock preventability 

classification, most reactions were classified as possibly 

preventable (59.39%). Few reactions were not preventable 

with 27.12%. Others were definitely preventable with 

13.47%. 

DISCUSSION 

The total cases of adverse cutaneous drug reactions 

analyzed in the period of 3 years were 564 (40.31% of total 

reactions).3 

Males showed slight predominance in this study which 

coincided with Agrawal et al, and not similar to Dimri et 

al.16,17 Most common age-group was that of adults (13-60 

years) (74.82%) which was similar to Chauhan VS study 

(47%).18 This is because majority of patients coming to 

OPD or admitted to wards were between 20-50 age group 

which coincides with high Indian population in this age 

group.19 Common symptoms of ACDRs included redness, 

itching, rash and eruptions, acne were seen in patients of 

our study. The clinical presentation of cutaneous adverse 

drug reactions can be due to involvement of variety of 

inflammatory cells like IgE-mediated allergic or 

anaphylactic responses, cytokines and some regulatory 

mechanisms which can give rise to symptoms of 

inflammation. Most frequent cutaneous reactions were 

maculopapular eruptions (24.11%) which was consistent 

with Dubey AK et al, (33%) and Patel et al, (32.39%) as 

drugs known to cause exanthematic reactions like 

ampicillin, sulphonamides, amoxicillin are most 

commonly used.20-22 

Other reactions included fixed drug eruptions, 

morbilliform eruptions, acneiform rash and urticaria. Four 

Steven-Johnson Syndrome (SJS) cases were reported to 

nevirapine, ciprofloxacin, amoxicillin-clavulanic acid and 

to terbinafine and 1 case was of anaphylactic shock to 

injection ceftriaxone. The outcome of these severe ACDRs 

were prolonged hospitalizations due to SJS was reported 

and patients recovered later. Antimicrobials and analgesics 

were the majority of drug groups causing ACDRs.23 A 

similar finding was reported in Ravichandra R et al, and in 

Sharma et al.24,25 The use of anti-microbials is increasing 

day by day and most of the analgesics are available over 

the counter. Polypharmacy is practiced to a huge extent, 

analgesics are prescribed on patient’s demand in some of 

the cases. Anti-retroviral group of drugs like efavirenz, 

nevirapine, zidovudine, tenofovir, lamivudine, stavudine, 

abacavir were next common having ACDRs. These drugs 

showed a wide range of hypersensitivity reactions from 

mild morbilliform rash to severe Steven-Johnson reaction. 

Other groups were anti-tubercular drugs as ACDRs to first 

line anti-tubercular agents (rifampicin, isoniazid, 

pyrazinamide, ethambutol) was common. ACDRs to anti-

epileptic drugs like phenytoin, carbamazepine was also 

seen. 

Amoxicillin- clavulanic acid was most common anti-

microbial causing ACDRs followed by ciprofloxacin, 

amoxicillin and cotrimoxazole. This finding was 

consistent with Garg HK et al.26 
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Cutaneous eruptions including urticarial, morbilliform 

rash or maculopapular rashes occur 1-2% of treatment 

courses with amoxicillin.27-29 Cotrimoxazole is known to 

cause fixed drug eruption due to sulphonamide or 

trimethoprim component.30 

According to Thompson and Rawlins classification, 

majority of reactions were of Type A that is predictable 

reactions.9 These reactions are non-immunological 

occurring due to side-effects, cumulation, delayed toxicity, 

drug interactions, overdosage or due to non-

immunological activation of effector pathway. As per 

seriousness classification, only 1% ACDRs were serious. 

ICH defines a serious ADR as any untoward medical 

occurrence that at any dose results in death, is life-

threatening, requires inpatient hospitalization or results in 

prolongation of existing hospital stay, results in persistent 

or significant disability/incapacity, is a medically 

important event or reaction.31 Seriousness is considered as 

a guide for defining regulatory reporting obligations.15 

According to WHO-UMC causality scale, majority of 

cases in this study were probable (96.8%).12 This finding 

was consistent with Krishna J et al, where majority were 

probable (52.2%).32 Most of the cases were probable as 

they were unlikely to be explained by other drugs or 

disease, laboratory tests were abnormal which had 

reasonable relationship to intake of the drug, re-challenge 

was not done. 

As per modified Hartwig-Siegel severity scale, majority of 

cases were mild as most of the times, suspected drug was 

withheld, discontinued or otherwise changed and no 

antidote or other treatment was required, no increase in 

length of hospital stay in case of inpatients and majority of 

reactions were from outpatient department.13,33,34 

In this study, most cases were probably preventable as per 

Thornton and Schumock preventability scale as 

therapeutic monitoring was not performed, ACDR seen 

due to drug interactions, poor compliance was involved in 

ACDR and preventable measure was not prescribed or 

administered to the patient.3,14 The preventable reactions 

include reactions with previous allergic history to the drug 

or dose, frequency and route of administration of the drug 

which is not suitable for the patient’s condition, toxic 

serum concentration of the drug suggesting that 

inappropriately high dose was given or drug metabolizing 

enzymes were inhibited or suppressed, if there was a 

known treatment for the adverse drug reaction. The 

limitations of the study were re-challenge could not be 

done due to ethical considerations to the patient. The 

results were evaluated from the data filled in ADR 

reporting form filled by our health-care professionals, so 

we cannot deny the observer bias if it has occurred as 

morphologically lesions may vary and are difficult to 

diagnose on clinical suspicion. ACDRs were reported from 

few departments (medicine and allied) so we could not 

seek the data from other departments due to under-

reporting. 

CONCLUSION 

As ACDRs are most common of adverse drug reactions, it 

is always better to prevent than to cure. Drugs embroiled 

in past reaction should be avoided, patients should be 

asked for previous allergies or any history of 

hypersensitivity to the drugs and sensitivity testing like 

patch tests should be done to confirm it. In case of 

suspected allergy, alternative medication should be used. 

Thus, effective ADR monitoring plays a role in safety of 

medicines. So, awareness regarding early diagnosis and 

prompt treatment should be created among the health care 

professionals and reporting of ACDRs should be regularly 

practiced by all the departments. 
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