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Background: Making the diagnosis of a drug-induced reaction requires familiarity with the clinical
patterns as the current understanding of the disease processes is not enough to explain about apparently
similar pathological mechanisms generating different clinical patterns. Therefore, it remains useful and
relevant to overlay a pathological understanding with a clinical classification. This study concentrated
on observing and documenting the clinical presentation of cutaneous adverse drug reactions (CADR)
encountered in patients. The purpose of the study was to evaluate causality, severity and preventability
of Dermatological ADRs.
Objective: To study morphological types of CADR and their incidence in Indian population Method: A
prospective, observational study was carried out over a period of one year at Out Patient Department of
Dermatology, Government Medical College, Amritsar with diagnosed CADRs. The suspected ADRs were
evaluated for causality by Naranjo’s Probability scale and severity by Hartwig and Siegel scale.
Result: Total 54 patients were enrolled. The incidence of CADR was 0.09%. Most commonly manifested
ADR was fixed drug eruption (FDE) i.e. 35.2%. Maximum incidence of dermatological ADRs were
observed with antimicrobial agents (39%) followed by non-steroidal anti-inflammatory drugs (NSAIDS)
(24%). Naranjo’s Probabilty scale showed most cases of probable (68.5%) ADRs were of moderate severity
(90.7%).
Conclusion: Awareness about CADR is essential for early detection, management of patients and
drug safety. The healthcare system can promote the spontaneous reporting of dermatological ADR to
Pharmacovigilance centers for ensuring safe drug usage and patient care.
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admissions. 2–5 They may range from mild (two-thirds) to
severe or life threatening (one-third) in a hospital setting. 4
Approximately 2-7% CADR are severe. 6 In India, CADR
account for 2-5% of all inpatients, while it affects 2-6% of
outpatients. 7
Risk factors, such as female gender, older age, viral
infections (notably HIV), iatrogenic immunosuppression,
underlying immune-mediated diseases and cancer, have
been related to more severe CADR. 8,9
The common CADRs are skin rash, urticaria, fixed
drug eruption (FDE), angioedema, and contact dermatitis.
Serious CADRs i.e. severe cutaneous adverse reactions
(SCARs) are Stevens-Johnson syndrome (SJS), toxic

1. Introduction
The definition of adverse drug reactions (ADR) as given
by WHO is “any response to a drug which is noxious
and unintended and which occurs at doses, normally
used for prophylaxis, diagnosis or therapy of disease or
for modification of physiological function”. It excludes
supra-therapeutic doses, drug abuse, treatment failure and
errors, which occur with drug administration. 1 Cutaneous
adverse drug reactions (CADR) are the commonest ADR
(30-45%) and responsible for about 2% of hospital
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epidermal necrolysis (TEN), drug reaction with eosinophilia
and systemic symptoms (DRESS) and acute generalized
exanthematous pustulosis (AGEP). 10,11
Because of the ready visibility of signs in skin,
cutaneous manifestations are frequently the earliest sign
of systemic drug allergy and can therefore prove critical
in providing information on the severity and prognosis of
the allergic reaction. Making the diagnosis of a CADR
requires familiarity with the clinical patterns. This study
concentrated on observing and documenting the various
clinical patterns of CADR and their respective incidence
in Indian patients so as to add information into the
pool of scientific knowledge. This information can help
pharmacovigilance centres for ensuring safe drug use and
to improve quality of patient care.
2. Results
Out of 58701 new patients, who attended the OPD during
the study period of 12 months, a total of 54 patients were
diagnosed with CADR. The overall incidence of CADR
during this period in this study was found to be 0.09%. Mean
age of our study was 33.24 ±15.324, the youngest of our
patient being 3 year old and eldest being 65 years old. Based
upon age (in years), our study patients were divided into 3
groups: Group A 0-20, Group B 21-40, Group C 41-60 and
above. Group B and C had 20 (37%) patients each and group
A had 14 (25.9%) patients (Graph 1).
Male to female ratio of 1.7 was observed in our study.
28(51.9%) cases belonged to rural residence and 26(48.1%)
cases had urban residence.12 (22.2%) cases of CADR
were housewives and 11(20.4%) cases were students,
the remaining being the labourer, government employees,
businessman etc.
Most common initial site involved in CADR patients
was upper limb in 15(27.7%) cases followed by lower limb
in 10(18.5%) cases, face in 7(12.9%) cases, 5(9.2%) cases
each over back and lips and 3(5.55%) cases each over chest,
abdomen and genitals.
Only 6(11.1%) cases presented with constitutional
symptoms in the form of fever/arthralgia. 44(81.48%)
patients complained of itching and 10(11.9%) patients had
no itching complaints. 11(13.09%) patients were having
itching of mild intensity, in 27 (50%) patients, it was
moderate in intensity while 6(11.11%) patients had severe
itching complaint. History of atopy was present in only
2(3.7%) cases. 5(9.3%) cases of the total enrolled patients
in our study were chronic smokers and 12(22.2%) cases
gave history of alcohol consumption. The incubation period
ranged from 5 hours to 69 days with a mean of 5.53 days ±
11.17 days. 37% cases reported incubation period within 1
day, 67% cases within 3 days and 89% within 7 days.
No patient had history of previous episode of drug allergy
to the same or similar drug. None of the cases had any
history of family members with CADRs.

All of the patients had taken drugs in one form or other
for a duration ranging from 1 day to 68 days. The duration
of drug intake before appearance of CADR has been shown
in Table 1.
The mean AEC count was 339 ± 73.189 on the day of
presentation to hospital. Mean of mild, moderate, severe
cases (based upon HS score) was 260, 341.82, 330.25 with
p value of 0.535 signifying no significant difference among
groups as shown in Table 2.
The mean Naranjo Probability (NP) Score was
4.78±1.475. Depending upon NP Score, cases were
categorized as follows: 37 (68.5%) cases of probable
CADR, 16(29.6%) cases of possible CADR and 1 (1.9%)
case of definite CADR (Graph 2).
Distribution of causative agents in CADR patients:
The most common causative agents found in our study
were antimicrobial drugs, responsible in 21 (39%) cases,
NSAIDS were responsible for 13 (24 %) case, 9(16.6%)
cases were reported due to anti-epileptic drugs, ranitidine
and allopurinol were responsible in 2(3.7%) cases each,
while 1(1.9%) case each was found to be due to ACE
inhibitor, PPI and montelukast (Graph 3).
As per Hartwig Siegel (HS) scoring system, the patients
were placed according to severity of symptoms in 3
groups i.e. mild, moderate and severe groups. Patients with
moderate severity were most common with 49(90.7%) cases
followed by 4 (7.4 %) cases in severe and only 1(1.9%) case
in mild severity group (1.9%).
Morphological pattern of drug reactions in our study
cases revealed FDE to be the most common presentation
of CADR in 19 (35.2%)cases, out of which 3 (5.7%) were
of bullous FDE. Maculopapular rash was the next common
pattern present in 12 (22.2%) cases. Beside these, the
following distribution was observed in our study: urticarial
drug rash in 5(9.3%) cases, lichenoid drug rash in 4(7.4%)
cases, exanthematous drug rash in 3(5.6%) cases, TEN
in 2(3.7%)cases, purpuric drug rash in 2(3.7%) cases and
1(1.9%) case each of AGEP, erythroderma, drug induced
acneiform eruptions, SJS, SDRIFE, psoriasiform drug rash
and vasculitis.Graph 4
Table 1: Distribution of therapy days among CADR patients
Therapy days
<2
3-6.0
>6

No. of cases
17
25
12

Percentage
31.5%
46.3%
22.2%

3. Discussion
Adverse drug reactions (ADRs) place a considerable
economic burden on the society. Therefore, prior to the
administration of any drug, risk and benefit factors should
be seriously evaluated.
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Table 2: Absolute eosinophil count (AEC) distribution in CADR patients (per µL)
Severity
of cases

Mild
Moderate
Severe c

No. of
cases

1
49
4

Mean AEC

260.00
341.82
330.25

Standard
Deviation

.
68.66
130.03

Standard
Error

.
9.81
65.01

95% Confidence
Interval for Mean
Lower
Upper
Bound
Bound
.
.
322.10
361.54
123.35
537.15

Minimum

Maximum

AEC

AEC

260.00
150.00
190.00

260.00
540.00
491.00

p-value

0.533

Graph 4: Distribution of morphological patterns of CADR
case
Graph 1: Age distribution of CADR patients (in years)

Graph 2: Probable causality among CADR patients based
upon NP score

Graph 3: Distribution of causative agents in CADR patients

The mean age of our patients in our study has been
found to be comparable to findings of studies by Gohel et
al 12 (38 ± 19.73 years), Saha et al 13 (33.8±17.19 years) and
Puddukadan et al 14 (37.06 ± 18.17 years).
Based upon age groups, 37% each was found in age
group of 21-40 and 41-60 and above while 0-20 years age
group had 25.9% of cases. The study by Raksha et al 15
reported 19% patients in age group of 0-20, 41 percent in
age group of 21-40 and 40% patients in 40 years above. In a
study done by Puddukadan et al 14 0-20 group included 25%
patients, 21-40 had 50 % patients while 40 and above group
had 25 % patients.
Male preponderance in the form of male to female ratio
of 1.7 has been found in our study. Sharma et al observed
male preponderance (M: F = 1.47:1) 16 with male to female
ratio of 1.79:1 as noted in study by Hiware et al. 17 Contrary
to our findings, female preponderance in CADR has been
reported by Puddukadan et al 14 and Saha et al. 13 This
difference may be due to less literacy rate among our study
group females.
History of atopy was present in 2 cases (3.7%) only
which has been reported to be 1.44% in a study by Patel
et al. 18 This difference in our studies could be attributed
to a small group of 54 patients only as compared to 8337
patients as well as smaller duration of our study i.e. 1 year
as compared to 10 years of study by Patel et al. 18
History of previous drug allergy was reported in
16(29.6%) cases which was present in 22% cases in a
study by Anjaneyan et aland 18.92% patients in a study
by Patel et al. 18 Morphological patterns of drug reaction
in our study revealed fixed drug eruption to be the most
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common CADR i.e. 19 (35.2%) cases, out of which 3 cases
were of bullous FDE. Maculopapular drug rash was present
in 12(22.2%) cases being the second most common CADR
in our study. The third most common lesion was urticarial
drug rash in 5 (9.3%) cases and fourth being lichenoid drug
rash in 4(7.4%) cases. Similar pattern has been reported in
Puddukadan et al study. 19
In the study by Raksha et al 15 and Sharma et al 17 the
commonest pattern was FDE (30.5%), followed by urticaria
(18.5%) and morbilliform rash (18%). An incidence of
0.09% CADR has been established in our study as compared
to 0.3% reported in Anjaneyan et al, 20 3.78 % in Gohel et
al, 12 Low literacy rate and per capita income in our study
group may be the potential cause of under reporting of cases,
which may be the reason of low incidence in our study.
Pruritus has been the major complaint of our patients
with 80% of CADR cases exhibiting pruritus as compared
to 37% as reported in a study by Anjaneyan et al. 20 Most
common site involved in our patients was the upper limbs
which has similarly been reported by Anjaneyan et al. 20 The
second most common site was lower limbs and third most
common site was face, in contrast to the study by Anjaneyan
et al, 20 where face was second most common site followed
by the lower limb.
50% of our cases had incubation period within 1 to 7
days which was also reported in a study by Hotchandani
et al 21 also. 67% of our cases had developed CADR within
3 days which has also been reported similarly in a study
by Anjaneyan et al 20 (69%). In our study, 37% of patients
developed CADR within 24 hours while Anjaneyan et al
reported it to be 55%. 20
Depending upon Naranjo Probability score, cases were
distributed as follows: 37(68.5%) Probable, 16(29.6%)
Possible and 1(1.9%) Definite case of CADR, which were
almost comparable to study by Gohel et al 12 and Lihite et
al. 22
The causative agents traced in our study have reported
antimicrobial drugs to be the commonest causative agent
responsible in 21 (38.9%) cases. NSAIDS were the second
most common agents responsible for 13(24.1%) cases
followed by 9(16.7%) cases due to anti-epileptic drugs.
Ranitidine and allopurinol were responsible for 2(3.7%)
cases each while ACE inhibitor, PPI and montelukast were
culprit drugs in 1(1.9%) case each. Similar findings have
been reported by Gohel et al 12 who found Antimicrobial
agents as the commonest causative drugs (43.30%) followed
by non-steroidal anti-inflammatory drugs (26.80%) and
antiepleptics (18%) being the third most common drugs
while Patel et al 18 observed antimicrobials in 45.46%
cases, NSAIDs in 20.87%cases, anti-epileptics in 14.57%
cases. Sushma et al 23 reported antibiotics in 45% cases,
antiepileptics in 19% cases ,NSAIDs in 19% cases. Contrary
to these reports, some studies have reported anti-epileptic to
be the second most common causative drug and NSAIDS

as the third most common cause like studies by Sharma
et al, 16 (antimicrobials in 42.6% cases, anticonvulsants in
22.2% cases and NSAIDs in 18% cases), Pudukadan et al 19
(antimicrobials in 58.88% cases , anti-epileptics in 15.55%,
NSAIDs in 15.50%) and Saha et al 13 (antimicrobials in 50%
cases ,analgesics in 11.30% cases, antiepileptics in 11.20%
cases and allopurinol in 7.50% cases) .
In our study, based upon the severity by HS score,
patients with moderate severity were most common with
49 (90.7%) cases followed by 4 (7.4 %) severe cases
and 1(1.9%) case in mild severity group which had been
reported similarly in a study by Gohel et al. 12
Mean Absolute Eosinophil Count (AEC) reported in our
study was 339.44 as compared to 356.83 seen in a study
by Anjaneyan et al. 20 In our study eosinophilia (AEC > 500
cells/mm3 ) was seen in 1.9% case as compared to 20% cases
in the study by Anjaneyan et al 20 and 42.2% of patients in
the study by Pudukadan et al. 14
The p value was not significantly different for AEC
among mild, moderate and severe groups of CADR which
is the same finding as that in study by Anjaneyan et al. 20
Our study shows that the AEC is not significantly associated
with severity of drug reactions which has been stated by
Puddukadan et al too. 19
Since most of the patients attending the OPD of this
hospital belong to relatively poor socio-economic status, the
pattern of drug usage amongst them is mostly restricted
to drugs that are supplied free of cost from the hospital.
As a consequence, the suspect drugs were mostly from the
hospital OPD supply list. This was an important limitation
of this study as the suspected drug data generated from this
study may not be truly reflective of the pattern in other
tertiary care centres which are catering to patients of higher
socio-economic status.
Duration of our study was only one year due to time
constraints of research work and there was lack of long term
follow up due to time bound study.
4. Conclusion
Awareness about CADR is essential for early detection
and prevention. FDE and maculopapular rash are the most
common CADR. Classification based upon clinical patterns
of CADR can prove to be a vital cog in management because
the exact pathological mechanisms behind the different
CADR are yet to be ascertained. The healthcare system can
promote the spontaneous reporting of dermatological ADR
to Pharmacovigilance centres for ensuring safe drug use and
patient care.
5. Source of Funding
No financial support was received for the work within this
manuscript.

Malhotra, Kaur and Kaur / IP Indian Journal of Clinical and Experimental Dermatology 2021;7(2):143–147

6. Conflicts of Interest
There are no conflicts of interest.
References
1. Roujeau JC, Stern RS.
Severe Adverse Cutaneous Reactions
to Drugs.
N Eng l J Med. 1994;331(19):1272–85.
doi:10.1056/nejm199411103311906.
2. Bigby M, Jick S, Jick H, Arndt K. Drug-induced cutaneous reactions.
A report from the Boston Collaborative Drug Surveillance Program on
15,438 consecutive inpatients. JAMA. 1975;256:3358–63.
3. Hunziker T, Künzi UP, Braunschweig S, Zehnder D, Hoigné
R. Comprehensive hospital drug monitoring (CHDM): adverse
skin reactions, a 20-year survey.
Allergy. 1997;52(4):388–93.
doi:10.1111/j.1398-9995.1997.tb01017.x.
4. Fiszenson-Albala F, Auzerie V, Mahe E, Farinotti R, Durand-Stocco
C, Crickx B, et al. A 6-month prospective survey of cutaneous drug
reactions in a hospital setting. Br J Dermatol. 2003;149(5):1018–22.
doi:10.1111/j.1365-2133.2003.05584.x.
5. Valeyrie-Allanore L, Sassolas B, Roujeau JC. Drug-Induced Skin,
Nail and Hair Disorders.
Drug Safety. 2007;30(11):1011–30.
doi:10.2165/00002018-200730110-00003.
6. Ajayi FO, Sun H, Perry J. Adverse drug reactions: a review of relevant
factors. J Clin Pharmacol. 2000;40:1093–101.
7. Chatterjee S, Ghosh AP, Barbhuiya J, Dey SK. Adverse cutaneous
drug reactions: A one year survey at a dermatology outpatient clinic
of a tertiary care hospital. Indian J Pharmacol. 2006;38(6):429–31.
doi:10.4103/0253-7613.28212.
8. Martin T, Li H. Severe cutaneous adverse drug reactions: a review on
epidemiology, etiology, clinical manifestation and pathogenesis. Chin
Med J. 2008;121:756–61.
9. Kim SH, Ye YM, Palikhe NS, Kim JE, Park HS. Genetic and ethnic
risk factors associated with drug hypersensitivity. Curr Opin Allergy
Clin Immunol. 2010;10:280–90.
10. Roujeau JC, Allanore L, Liss Y, Mockenhaupt M. Severe cutaneous
adverse reactions to drugs (SCAR): Definitions, diagnostic criteria,
genetic predisposition. Dermatol Sin. 2009;27:203–9.
11. Li LF, Ma C. Epidemiological study of severe cutaneous adverse
drug reactions in a city district of China. Clin Exp Dermatol .
2006;31(5):642–7. doi:10.1111/j.1365-2230.2006.02185.x.
12. Gohel D, Bhatt S, Malhotra S. Evaluation of Dermatological Adverse
Drug Reaction in the Outpatient Department of Dermatology at a
Tertiary Care Hospital. Indian J Pharm Pract. 2014;7(3):42–9.
doi:10.5530/ijopp.7.3.9.
13. Saha A, Das NK, Hazra A, Gharami RC, Chowdhury SN, Dutta PK,
et al. Cutaneous drug reaction profilein a tertiary care outpatient
setting in Eastern India. Indian J Pharmacol. 2012;44(6):792–7.
14. Pudukadan D, Thappa DM. Adverse cutaneous drug reactions:
Clinical pattern and causative agents in a tertiary care center in South

147

India. Indian J Dermatol Venereo l Leprol. 2004;70:20–4.
15. Raksha MP, Marfatia YS. Clinical study of cutaneous drug eruptions
in 200 patients. Indian J Dermatol, Venereol Leprol. 2008;74(1):80–8.
doi:10.4103/0378-6323.38431.
16. Sharma VK, Sethuraman G, Kumar B. Cutaneous adverse drug
reactions: clinical pattern and causative agents–a 6 year series from
Chandigarh, India. J Postgrad Med. 2001;47:95–9.
17. Sharma R, Dogra D, Dogra N. A study of cutaneous adverse drug
reactions at a tertiary center in Jammu, India. Indian Dermatol Online
J. 2015;6(3):168–71. doi:10.4103/2229-5178.156384.
18. Patel T, Thakkar S, Sharma DC. Cutaneous adverse drug reactions in
Indian population: A systematic review. Indian Dermatol Online J.
2014;5(6):76–86. doi:10.4103/2229-5178.146165.
19. Bouvy JC, Bruin MD, Koopmanschap MA. Epidemiology of Adverse
Drug Reactions in Europe: A Review of Recent Observational Studies.
Drug Saf. 2015;38(5):437–53. doi:10.1007/s40264-015-0281-0.
20. Anjaneyan G, Gupta R, vora R.
Clinical study of adverse
cutaneous drug reactions at a rural based tertiary care centre in
Gujarat. Natl J Physiol, Pharm Pharmacol. 2013;3(2):129–36.
doi:10.5455/njppp.2013.3.120-127.
21. Shah MK, Hotchandani SC, Bhatt JD. A prospective analysis of druginduced acute cutaneous reactions reported in patients at a tertiary care
hospital. Indian J Pharmacol. 2010;42(2):118–9. doi:10.4103/02537613.64487.
22. Lihite RJ. A Study on Cutaneous Adverse Drug Reactions in ADR
Monitoring Centre of Tertiary Care Hospital, Guwahati. J Appl Pharm
Sci. 2013;3(3):78–83. doi:10.7324/japs.2013.30315.
23. Park CS, Kim TB, Kim SL, Kim JY, Yang KA, Bae YJ. The use of
an electronic medical record system for mandatory reporting of drug
hypersensitivity reactions has been shown to improve the management
of patients in the university hospital in Korea. Pharmacoepidemiol
Drug Saf. 2008;17(9):919–944.

Author biography
SK Malhotra, Professor
Baljit Kaur, Junior Resident
Inderpal Kaur, Associate Professor

Cite this article: Malhotra SK, Kaur B, Kaur I. A prospective study of
clinical spectrum of cutaneous adverse drug reactions and their
incidence in Indian population. IP Indian J Clin Exp Dermatol
2021;7(2):143-147.

