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Abstract 

 
Introduction: An adverse cutaneous drug reaction is defined as 

any unwanted alteration in the structure or function of the skin, its 

appendages, or mucous membranes resulting from drug exposure 

ranging from transient maculopapular rashes to life-threatening 
conditions such as toxic epidermal necrolysis. This study was 

aimed to find the prevalence of cutaneous adverse drug reaction in 

patients who visited the department of Dermatology at a tertiary 
care centre. 

 

Method: A descriptive cross-sectional study was conducted at No-
bel Medical College from January 2021 to February 2023. Partici-

pants were enrolled using convenience sampling. A comprehen-

sive clinical history was recorded, encompassing the morphologi-

cal pattern, progression, and duration of lesions. Adverse drug re-
actions (ADRs) were classified into four categories—definite, 

probable, possible, and unlikely based on Naranjo’s causality as-

sessment scale. Point estimates along with 95% confidence inter-
vals were calculated for data analysis.  

 

Result: Out of 4802 patients, 73 (1.52%) patients had cutaneous 
adverse drug reaction (1.18-1.86, 95% Confidence Interval).  The 

most common morphological pattern of cutaneous adverse drug 

reaction (CADR) in current study was exanthematous (47.9%) fol-

lowed by Steven- Johnson Syndrome (12.3%), fixed drug erup-
tions (12.3%) and urticaria (12.3%). The most common morpho-

logical pattern of CADR in current study was exanthema-

tous(47.9%) followed by SJS (12.3%), FDE (12.3%) and urticaria 
(12.3%). As per Naranjo ADR probability scale, 42 cases (57.5%) 

were certain and 21 cases (28.8%) were probable 

 

Conclusion: This study assessed the prevalence of cutaneous ad-
verse drug reaction in tertiary care center of Eastern Nepal. It also 

established the most common type of morphological patterns of 

cutaneous drug reaction and the most common groups of drugs in-
volved. 

 

Keywords: Cutaneous adverse drug reaction; Exanthematous 
eruption; Naranjo’s causality assessment score 
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Introduction 

A Cutaneous Adverse Drug Reaction (CADR) is 

defined as any abnormal or harmful alteration in 
the structure or function of the skin, its append-

ages, or mucous membranes resulting from drug 

exposure. It includes all drug-induced cutaneous 

events, irrespective of their underlying cause.1 
The skin is one of the primary target organs af-

fected by adverse drug reactions (ADRs). The in-

cidence of cutaneous adverse drug reactions 
(CADRs) among hospitalized patients is esti-

mated to range from 1–3% in developed coun-

tries and 2–5% in India.2 The development of 

ADRs is influenced by a complex interplay of pa-
tient-related, pharmacological, and socio-envi-

ronmental factors. Notable risk factors include 

extremes of age (infancy and old age), alcohol 
consumption, sex, ethnicity, pregnancy, lacta-

tion, renal and hepatic dysfunction, as well as the 

dosage and frequency of drug administration.3 
Additional determinants such as atopy, genetic 

polymorphisms in drug-metabolizing enzymes, 

variations in human leukocyte antigen (HLA) al-

leles, coexisting medical conditions, active viral 
infections, immune status, and polypharmacy 

further influence the incidence, clinical presenta-

tion, progression, and outcomes of CADRs.4 

The objective of this study was to find out the 

prevalence of cutaneous adverse drug reactions 

among patients who visited the department of 
Dermatology of a tertiary care centre in Eastern 

Nepal as very limited data is available in our 

country.  

 

Method 

A descriptive cross-sectional study was carried 

out in the Dermatology Outpatient Department 
(OPD) of Nobel Medical College and Teaching 

Hospital, Biratnagar, from January 2021 to Feb-

ruary 2023. Ethical approval was obtained from 

the Institutional Review Committee (IRC) of No-
bel Medical College and Teaching Hospital 

(IRC-NMCTH 586/2021). All consecutive pa-

tients presenting with suspected cutaneous ad-
verse drug reactions (CADRs), or those with a 

history of similar eruptions following re-expo-

sure to the same drug, were included in the study. 
Patients were excluded if the offending drug was 

unknown, if the reaction represented an exacer-

bation of a pre-existing chronic dermatological 

condition, or if the drug reaction followed the use 
of ayurvedic, homeopathic, or other indigenous 

medicines. Individuals unwilling to participate 

were also excluded. A convenience sampling 

technique was employed. 

The sample size was calculated using the follow-
ing formula: 

n = Z2 x p x q 

 e2 

  = 1.962 x 0.50 x 0.50 
0.022 

  = 2401 

Where, 
n = minimum required sample size 

Z = 1.96 at 95% confidence interval (CI) 

p = the prevalence of cutaneous drug reactions 

was 50% assumed in our population 

q = (1-p) 

e = margin of error, 2% 

The calculated sample size was 2401.  Since the 
convenience sampling method was done, the 

sample size was doubled and the final sample 

size was 4802.  
The clinically diagnosed patients with cutaneous 

adverse drug reaction attending the dermatology 

outpatient department and the patients admitted 

in the wards with suspected cutaneous adverse 
drug reactions to systemic drugs were enrolled in 

the study as case.  

Data collected from the participants included 
age, sex, implicated drug class(es), indication for 

use, time interval between drug intake and onset 

of skin eruption, history of similar reactions with 
the same or different group of drugs, and im-

provement of the cutaneous reaction upon drug 

withdrawal. Additional demographic details such 

as ethnicity, occupation, and address were also 
recorded. A comprehensive drug history was ob-

tained, covering all prescription and non-pre-

scription medications taken within the past 
month, including the date of administration, dos-

age, duration of use, any interruptions in treat-

ment, route of administration, and any underly-

ing disease states or injuries that could have con-
tributed to or triggered the cutaneous eruption. 

A thorough general, cutaneous and mucosal ex-

amination regarding clinical pattern of lesion 
were performed and recorded. Adverse drug re-

actions (ADRs) were classified into four catego-

ries—definite (score ≥9), probable (score 5 to 8), 
possible (score 1 to 4), and unlikely (score ≤ 0)  

based on Naranjo’s causality assessment scale5. 

It has a total of 10 items with options yes, no and 

don’t know. 
We performed all the necessary laboratory inves-

tigations for supporting evidence and to rule out 
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infectious cause of skin eruption. We also con-

ducted skin biopsies in few patients. 

Cases were diagnosed as cutaneous adverse drug 
reactions based on a thorough medical history 

and detailed clinical examination.  

Data were analyzed using IBM SPSS Statistics 

22.0. Point estimate and 95% Confidence Inter-
val was calculated. 

 

Result 
Among 4802 patients, 73 (1.52%) had CADRs 

(1.18-1.86, 95% Confidence Interval). In this 

study maximum number of cases of CADR were 

found in age group 20-29 years (20 cases, 27.4% 
) and least number of patient of CADR were 

found in age group 60-69 years (2 cases, 2.7%). 

The mean age were 33.34 years with youngest 
age being 1 years and eldest being 74 years.Out 

of 73 patients, 33(45.2%) were male and 

40(54.8%) were female in a ratio of male to fe-
male 1:1.2.  

The most common morphological pattern of CA-

DRs observed in the current study was exanthe-

matous rash (47.9%), followed by Stevens - 
Johnson syndrome (12.3%), fixed drug eruption 

(12.3%), and urticaria (12.3%), as shown in table 

1.  
 
Table 1: Morphological Pattern of CADR (n=73) 

Morphological pattern  n (%)  

Exanthematous 5 (47.9)  

Leucocytoclastic Vasculitis (LCV) 1 (1.4)  

Fixed Drug Eruptions(FDE) 9 (12.3)  

Urticarial  9 (12.3)  

Urticarial vasculitis  4 (5.5)  

Steven Johnson Syndrome(SJS) 9 (12.3)  

SJS-Toxic Epidermal Necrolysis overlap  1 (1.4)  

Toxic Epidermal Necrolysis (TEN) 1 (1.4) 

Acute Generalised Exanthematous pustulo-

sis (AGEP) 

2 (2.7)  

Erytherma Multiforme (EM ) 2 (2.7)  

 

The most commonly implicated group of drugs 
in CADRs were antimicrobials, which were iden-

tified as the causative agents in 35 cases (47.9%), 

followed by non-steroidal anti-inflammatory 
drugs (NSAIDs), responsible for 27 cases 

(37%).Among all the drugs implicated in CA-

DRs in this study, the most common was the 
combination of paracetamol and ibuprofen, ac-

counting for 11 cases (15.1%). Ceftriaxone was 

the second most frequently implicated drug, ob-

served in 8 patients (11%), followed by nimesu-
lide in 6 patients (8.2%), paracetamol alone in 5 

patients (6.8%), and cefixime in 5 patients 

(6.8%), as presented in table 2. 
 

Table 2: Frequency distribution of drugs implicated in 

CADR (n=73) 

Drug Group (n, %) 
Culprit drugs 

Drug Name n (%) 

Antimicrobials (35, 
47.9%)  

Ceftriaxone  8 (11)  

Meropenem  2(2.7)  
Cefepime  1(1.4)  
Levofloxacin  1(1.4)  
Azithromycin  1(1.4)  

Piperacillin  1(1.4)  

Cefoperazone 1(1.4)  

Flucloxacillin  2(2.7)  

Cefpodoxime  2(2.7)  

NSAIDs (27, 37%) Nimesulide 6(8.2)  
(Paracetamol +Ibu-
profen)  

11(15.1)  

Paracetamol  5(6.8)  
Naproxen  3(4.1)  

Mefenamic acid  1(1.4)  

Ketorolac  1(1.4)  

Febuxostat  2(2.7)  

Dapsone  3(4.1)  

Anticonvulsants (5, 
6.8%) 

Sodium valproate  2(2.7)  

Carbamazepine  2(2.7)  

Phenytoin  1(1.4)  

Sulfa drugs ( 4, 5.5%) Sulfasalazine  1(1.4)  

Hypouricemic (2, 
2.7%) 

Febuxostat  2(2.7)  

 

Out of the 73 cases analyzed, 55 patients (75.3%) 

received the drug through oral administration, 

while the remaining 18 patients (24.7%) were ad-
ministered the drug intravenously. The mean du-

ration of onset of cutaneous adverse drug reac-

tions (CADRs) following drug administration 
was 3.27 days. Most patients developed CADRs 

within 1 to 2 days after receiving the drug, rang-

ing from 1 to 26 days. The mean time to appear-
ance of rash varied depending on the type of re-

action. For exanthematous eruptions, the average 

onset time was 4 days, while it was 2 days for 

fixed drug eruptions (FDE), urticarial vasculitis, 
and acute generalized exanthematous pustulosis 

(AGEP). Stevens–Johnson syndrome (SJS) and 

erythema multiforme (EM) showed a longer 
mean onset time of 6 days, whereas patients with 

SJS-TEN overlap and urticaria developed symp-

toms after an average of 3 days. The shortest 
mean onset time—just 1 day—was observed in 

cases of toxic epidermal necrolysis (TEN) and 

leukocytoclastic vasculitis (LCV). 
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Table 3: Case distribution according to Naranjo’s ADR 

probability score (n=73) 
Naranjo ADR probability scale  n(%)  

Unlikely  2(2.7)  

Possible  8(11)  

Probable  21(28.8)  

Certain  42(57.5)  

According to the Naranjo Adverse Drug Reac-

tion (ADR) Causality Assessment Scale, 42 

cases (57.5%) were classified as "certain," while 
21 cases (28.8%) were considered "probable" for 

having experienced ADRs (Table 3). 

 

Discussion 
Out of 4,802 patients, the prevalence of cutane-

ous adverse drug reactions (CADRs) in our study 

was 1.52%, which is consistent with the findings 
reported by Bigby in a systematic review, where 

the incidence of CADRs across nine studies was 

found to range from 0% to 8%. 6 
In the current study, the mean age of patients pre-

senting with cutaneous adverse drug reactions 

(CADRs) was 33.34 years, which is comparable 

to findings by Sharma et al.7 (33.26 years) and 
Neupane et al.8 (32 ± 15.7 years). In our study, 

the highest number of CADR cases occurred in 

the 20–29-year age group (20 cases, 27.4%), 
while the lowest number was in the 60–69-year 

age group (2 cases, 2.7%). These findings are 

consistent with those of Sharma et al.7 who re-

ported the highest incidence in the 21–30-year 
age group (30.6%), followed by the 31–40-year 

group (26%). Similarly, Neupane et al.8 also 

found the majority of cases of CADR were in the 
21–30-year age group. The trend observed across 

these studies suggests that CADRs are more 

common in individuals in their 20s to early 40s, 
likely due to the higher representation of this de-

mographic in the general population, as reflected 

in the population pyramid. 

The present study found that out of 73 patients 
with CADRs, 33 (45.2%) were male and 40 

(54.8%) were female, with a male-to-female ratio 

of 1:1.2. A similar pattern was observed in a 
study by Anant K. et al.9 where out of 70 CADR 

cases, 23 (32.8%) were male and 47 (67.1%) 

were female, indicating a higher prevalence 
among females in both studies. The women ex-

periencing higher risk of drug reactions may be 

linked to alteration of pharmacokinetics of drugs 

in females during menarche, pregnancy, lactation 
and menopause.  

The most common morphological pattern of 

CADR in the current study was exanthematous 

eruption, observed in 35 cases (47.9%), followed 
by the SJS/TEN spectrum in 11 cases (15.1%) 

and fixed drug eruption (FDE) in 9 cases 

(12.3%). This finding is consistent with several 

other studies that also identified exanthematous 
or maculopapular eruptions as the most prevalent 

pattern. 2,8,10,11,12 A relatively higher proportion of 

SJS/TEN cases was noted in our study, which 
may be attributed to referral bias, as the study 

was conducted at a tertiary care center, where 

more severe, life-threatening CADRs are likely 

to be referred, while milder cases such as FDE or 
urticaria may be managed at primary or second-

ary care levels. In contrast, some other studies 

have reported FDE as the most common morpho-
logical presentation.7,13,14,15Since FDE is usually 

asymptomatic, patients with FDE tend to seek 

medical attention less often or may not be re-
ferred, which could explain why our study did 

not identify FDE as the most common reaction 

pattern, unlike the aforementioned studies. 

The present study found that antimicrobials were 
the most frequently implicated drug group in cu-

taneous adverse drug reactions (CADRs), ac-

counting for 35 cases (47.9%), followed by non-
steroidal anti-inflammatory drugs (NSAIDs) 

with 27 cases (37%) and anticonvulsants with 5 

cases (6.8%). In contrast, studies by Peyrière H 
et al.16 and Sharma et al.17 identified anticonvul-

sants as the most common causative agents. Sim-

ilarly, Babu N et al.12 reported that the most fre-

quently implicated drugs in CADRs were amox-
icillin (30%), diclofenac (23.3%), carbamaze-

pine (20%), and phenytoin (16.7%).The higher 

incidence of CADRs associated with antimicro-
bials and NSAIDs in our study may be attributed 

to their over-the-counter availability, widespread 

use, and a lack of stringent regulation in dispen-

sary practices. Among antimicrobial agents, 
cephalosporins were the leading subgroup, re-

sponsible for 20 cases (27.4%), followed by pen-

icillins (8 cases, 11%) and fluoroquinolones (4 
cases, 5.5%). Within the NSAID group, the most 

commonly implicated drugs were a combination 

of paracetamol and ibuprofen (11 cases, 15.1%), 
followed by nimesulide (6 cases, 8.2%).Ceftriax-

one was more frequently implicated in CADRs 

than amoxicillin in our study, likely due to its 

broader spectrum of antimicrobial activity and its 
common empirical use. 
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In our study, the mean duration for the onset of 

cutaneous adverse drug reactions following drug 

administration was 3.27 days. Most patients de-
veloped CADRs within 1 to 2 days, with the 

overall onset range from 1 to 26 days. These find-

ings are consistent with those of Beniwal et al.13, 

who reported a typical onset of CADRs was 1 to 
2 days, and Patel RM et al.14, who observed the 

lesions appeared between 1 and 45 days after 

drug intake. 
According to the Naranjo Adverse Drug Reac-

tion (ADR) Causality Assessment Scale, the cur-

rent study found that 42 cases (57.5%) had a def-

inite (certain) association with the suspected 
drug, 21 cases (28.8%) were classified as proba-

ble, 8 cases (11%) as possible, and 2 cases (2.7%) 

as unlikely. In contrast, Sharma R et al.17 evalu-
ated 150 patients and reported that 116 cases 

(77.3%) had a probable ADR association, 19 

cases (12.6%) had a definite (highly probable) 
association, and 15 cases (10%) had a possible 

association. Similarly, Hasan R et al.11 found that 

82.5% of cases were classified as probable, 

12.5% as definite, and 5% as possible. The dif-
ferences in Naranjo scale assessments between 

our study and previous research may be at-

tributed to factors such as variations in responses 
to the questionnaire, the prevalence of polyphar-

macy, self-medication practices, and differences 

in the accuracy of patients' recall. 
When comparing our findings with both recent 

and earlier studies, we observe a diverse range of 

morphological patterns in cutaneous adverse 

drug reactions (CADRs). As therapeutic indica-
tions evolve and new pharmacological agents are 

introduced, the spectrum of drugs associated with 

adverse reactions continues to shift over time. 
Difficulty in identifying the culprit drug when 

patients were under multiple medications and 

availability of limited definitive laboratory tests 

was some of the limitations we faced in calculat-
ing the prevalence of acute drug reactions and 

identifying the culprit drug and type of lesion. 

 

Conclusion 

Cutaneous adverse drug reactions (CADRs) ob-

served in our study demonstrated a wide clinical 
spectrum, ranging from self-limiting maculopap-

ular eruptions to life-threatening conditions such 

as toxic epidermal necrolysis (TEN) and acnei-

form eruptions. The most frequently observed 
morphological pattern was exanthematous erup-

tion, followed by Stevens-Johnson syn-

drome/toxic epidermal necrolysis (SJS/TEN), ur-

ticarial eruptions, and fixed drug eruptions 
(FDE). Antimicrobials were the most commonly 

implicated drug class, followed by non-steroidal 

anti-inflammatory drugs (NSAIDs), with both 

categories associated with reactions ranging 
from mild to severe. These findings highlight the 

critical need for judicious and evidence-based 

prescribing practices, especially when using 
high-risk medications. 

 

Recommendation: Adverse cutaneous drug re-

actions (ACDRs) may occur in any patient and 
are commonly associated with frequently pre-

scribed medications. These reactions exhibit a 

broad spectrum of clinical manifestations. In our 
clinical setting, the diagnosis of ACDRs relies 

primarily on careful clinical evaluation. Recog-

nition of cutaneous drug eruptions plays a critical 
role in both the diagnosis and management of 

drug-induced adverse events. Since early detec-

tion and prompt identification of the offending 

agent are pivotal for effective treatment and pre-
vention of severe reactions, it is essential that cli-

nicians possess a thorough understanding of AC-

DRs and their diverse presentations to ensure 
timely and optimal patient care. 
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