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INTRODUCTION

The drugs which have ability of  producing desired 
therapeutic effect have equally a potential to cause 
unwanted adverse effects. Dermatological manifestations 

are among the most frequent reactions to drugs.1 
Cutaneous adverse drug reactions (CADRs) comprise of  
approximately 3% of  hospital admissions. These cases 
represent 2% of  dermatological consultations.2 CADRs 
range from being mild which usually disappear after 
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stopping the culprit drug others are life-threatening such 
as Steven-Johnson Syndrome (SJS) and toxic epidermal 
necrolysis (TEN) and last longer. Reactions usually take 
4 weeks after initiation of  therapy.3 Both SJS and TEN are 
mucocutaneous diseases which show extensive keratinocyte 
cell death with a separation of  significant areas of  skin at 
the dermal - epidermal junction producing appearance of  
scalded skin. The cell death results in mucous membrane 
detachment and is associated with high fever, severe skin 
pain, anxiety, and asthenia. Globally, SJS and TEN show 
an annual incidence of  1.2–6 and 0.4–1.3 per million 
population, respectively. Females are effected more 
frequently than males with a ratio of  1.5–1 and incidence 
increases with age, previous history of  adverse drug 
reactions (ADR’s), immunocompromised, and those on 
radiotherapy.4-7 Certain infectious diseases especially AIDS 
have a direct association with the incidence of  SJS and TEN 
where the incidence is approximately 1000-fold higher than 
in general population.8 The overall mortality associated 
is 5–12% for SJS to more than 25% for TEN. The high 
risk medication implicated is aromatic anticonvulsants, 
antibacterial sulfonamides, allopurinol, oxicam Non-
steroidal anti-inflammatory drug (NSAIDs), quinolones, 
and aminopencillins9-14 A prospective study was undertaken 
with an objective to assess and estimate the risk and burden 
of  CADRs associated with use of  various medications in 
our ethnic populations. The patients were also followed up 
to assess the complications and sequelae associated with 
these reactions.

Aims and objectives
The primary aim was to identify the incidence and 
magnitude of  various dermatological adverse reactions 
including SJS and TEN.

MATERIALS AND METHODS

A prospective study was conducted by the department of  
pharmacology and in-patient department of  dermatology in 
SMHS, tertiary care multispecialty hospital associated with 
Government Medical College, Srinagar, India. The study 
included a wide variety of  CADRs ranging from urticarial 
rashes to a rare potentially fatal adverse cutaneous drug 
reactions of  differing severity such as SJS and TEN. The 
study was conducted after an approval from the Institutional 
Ethical Committee vide No.GMC-IEC-2019–20/pharma. 
After seeking the informed consent from the participant’s 
questionnaire was used to fulfill the requisite details of  
the patient including the definite antecedent drug history. 
Questionnaire was based on suspected ADR reporting form 
provided by the Central drug standard control organisation 
Ministry of  Health and Family Welfare, Government 
of  India. Information related to drugs, medical history, 

previous ADR’s, if  any, history of  present illness, relevant 
laboratory parameters were all recorded in the questionnaire. 
Patients with pre-existing chronic liver disease, chronic renal 
failure, and HIV-positive patients were excluded from the 
study. Causality assessment was performed using Naranjo 
scored algorithm.15 It comprises of  10 questions with a 
particular score based on presence or absence of  criteria 
laid down in the scale. On the basis of  scoring system, the 
causality was classified as definite (≥9), probable (5–8), 
possible (1–4), or doubtful (≤0). To enhance the reliability 
and precision of  study, a more dependable (WHO-Uppsala 
Monitoring centre) system16 was also applied. Combination 
of  two tools has helped to overcome limitations ascribed 
with an individual method. Patients identified as SJS/TEN 
were evaluated for severity of  illness by a prognostic scoring 
system SCORTEN in which seven parameters with equal 
weight have been integrated so as to make it possible to 
predict outcome8,17 (Table 1).

RESULTS

In the present study, 101  patients were identified as 
CADR’s with 74.25% of  female and 25.75% of  males. 
Patients were seen in all age groups and maximum patients 
were seen in age group  21–40  years. Table  2 depicts 
the age and gender distribution of  participants in the 
study. Our prospective study evaluated various types of  

Table 1: Scorten: A prognostic scoring system 
for patients with epidermal necrosis
Prognostic factors Points
Age >40 years 1
Presence of malignancy/
hematological malignancy

1

Epidermal Detachment >30% 1
Heart rate >120/min 1
Bicarbonate <20 mmol/L 1
Urea >10 mmol/L 1
Glycaemia >14 mmol/L 1
Scorten Probability of death (%)
0–1 3
2 12
3 35
4 58
≥5 90

Table 2: Age and gender distribution of the 
participants of the study
Age group Males Females N=101
0–10 2 3 5
11–20 5 14 19
21–30 6 18 24
31–40 8 21 29
41–50 2 9 11
51–60 2 8 10
61 and above 1 2 3
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CADR’s and the commonly found were exanthematous 
drug eruptions, Fixed drug eruptions (FDE), urticariasis, 
SJS, TEN, urticarial vasculitis, erythema multiforme, 
anticonvulsant hypersensitivity syndrome, contact 
dermatitis, exfoliative dermatitis, hyperpigmentation of  
mucosa, and nails.

Table  3 shows drug reactions reported during the study 
period. Exanthematous or morbilliform eruptions were 
found in 24.75% of  patients. This was followed by FDE 
(17.8%) and urticarial reactions (14.8%). SJS and TEN 
which are rare acute and life-threatening mucocutanoeus 
diseases were also reported. SJS was found in 11 (10.8%) 
and TEN in 8  (7.9%) patients. TEN was diagnosed in 
females only. It was noted that these events were due 
to exposure of  some frequently implicated drugs such 
as aminopencillins, sulphonamides, fluoroquinolones 
(ciprofloxacin, levofloxacin, and ofloxacin) NSAID’s (oxicam 
and ibuprofen), antiepileptics such as phenytoin (PHT), 
carbamazepine, lamotrigine (LTG), and valproic acid (VA). 
Hyperpigmentation has been observed in some patients on 
cyclophosphamide.

The study showed that the time interval to develop SJS/
TEN was within 8–21  days after initiation of  aromatic 

anticonvulsant drug or LTG. No mortality was seen in any 
of  the CADRs including SJS/TEN. Figure 1 represents 
the average time between initiation of  the drug and the 
onset of  the severe CADR’s. The offending drug should be 
withdrawn as soon as possible. The usual practice should 
be to discontinue all drugs that are non-essential.

Ophthalmological sequel such as symblepharon and 
conjunctival syncytia entropion, cutaneous scarring was 
seen in two patients of  TEN (Table 4).

DISCUSSION

The results of  our study reveals that female was affected 
more than males. The age group with high frequency of  
CADRs was seen between 21 and 40 years. Exanthematous 
drug eruptions were seen as the most common ADR 
affecting the skin. The reactions usually occur at a time 
interval of  4–14 days after the initiation of  the therapy. 
It presents a generalized maculopapular eruption with 
bilateral distribution symmetrically involving trunk and 
extremities. In our study, 18 cases of  FDE’s were reported. 
The lesions usually develop 1–2 weeks after a first exposure. 
With subsequent exposure, these appear with 29 h. These 
are extensively drug-induced reaction with round sharply 
demarcated erythematous and cutaneous plaques.18 
Relatively rare and potentially fatal adverse cutaneous drug 
reactions SJS and TEN were reported in 11 (10.8%) and 
8 (7.9%) patients, respectively. These were characterized 
by mucocutaneous tenderness, erythema, and extensive 
exfoliation. In the present study, TEN was seen only in 
females and SJS in three males and eight females. This 
goes in conformity with other studies where females are 
at higher risk than males after initiation of  medication 
and development of  severe CADRs.4-7 Some high risk 
medications frequently associated with SJS/TEN are 
aromatic anticonvulsansts, LTG, NSAID’s, allopurinol, 
aminopencillins, sulfasalazine, and quinolones.6,12,19,20 In 
the present study, the most common culprit drug which 

Table 3: CADRs observed in the study subjects
S. No Type of cases Males Females n=101 (% age)
1 Maculopapular drug eruption 6 19 25 (24.7)
2 FDE 5 13 18 (17.8)
3 Urticarial reactions 6 9 15 (14.8)
4 SJS 3 8 11 (10.8)
5 TEN 8 8 (7.9)
6 Urticarial Vasculitis 2 2 (1.9)
7 Anticonvulsant hypersensitivity syndrome 2 4 6 (5.9)
8 Erythema multiforme 4 4 (3.9)
9 Contact dermatitis 4 4 (3.9)
10 Exfoliative dermatitis 1 4 5 (4.9)
11 Mucosal hyperpigmentation 1 1 (0.9)
12 Nail hyperpigmentation 2 2 (1.9)

FDE: Fixed drug eruption, SJS: Steven‑Johnson syndrome, TEN: Toxic epidermal necrolysis

Figure 1: Drug-induced severe cutaneous adverse drug reactions (SJS 
and TEN) and days to onset (LTG: Lamotrigine, CBZ: Carbamazepine, 
PHT: Phenytoin, NSAID: Non-steroidal anti-inflammatory drug)
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was implicated with four cases of  SJS and three cases of  
TEN was LTG. LTG is a broad spectrum anticonvulsant 
and specifically indicated for depressive phases of  
maniac depressive psychosis. The reaction occurred in 
a time interval of  7–21 days after initiation of  therapy. 
The findings are in conformity with other studies where 
short-term use of  LTG shows association with SJS/
TEN.21-26 The offending antiepileptic drug was stopped 
and patients switched over to alternative medication 
such as levetiracetam and clobazam to maintain a better 
remission period. Until recently, the marked immune 

reactions due to medications in some individuals remained 
obscure. Now, it is apparent that an individual’s response 
to a particular drug depends on a complex influence and 
interplay of  environmental and genetic factors. Therefore, 
the importance of  pharmacogenetics to variability in drug 
response had surfaced. The genetic associations are drug 
specific as HLA-B 1502 has association with SJS/TEN with 
offending drugs such as carbamazepine, PHT, and LTG.27 
Likewise HLA-B 5701 and HLA-B 5801 show association 
with abacavir hypersensitivity and allopurinol-induced 
severe drug reactions, respectively.

Table 4: Characteristic of 19 cases of SJS and TEN with different drug therapies
S. 
No.

Age/
Sex

Drug 
therapy

Dose Indications Days to 
onset

Concomitant drug therapy Cutaneous 
manifestation

1 36/F Lamotrigine 
(LTG)

12.5 mg/day Initially F/b 25 
mg/day, and 50 mg/day

Seizures with 
BPAD

21 Aripiprazole 10 mg/day 
Sodium valproate (600 mg/
day) Etizolam (0.5 mg/day) 
Propanolol (40 mg/day)

SJS

2 57/F LTG 25 mg/day for week Then 
50 mg/day second week 
Increased to 100 mg/day

BPAD 17 Metoprolol SR 50 mg/
day Olmesartan 20 mg/
day Rosuvastatin 5 mg/
day Quetiapine 25 mg/
day Clopidogril 75 mg/day 
Aspirin 150 mg/day

SJS

3 32/F LTG 25 mg/day BPAD with 
depression

15 Paroxetine 25 mg 
Clonezepam 0.5 mg/day

TEN

4 34/F CBZ 400 mg/day, Trigeminal 
Neuralgia

13 Aceclofenac ‑100 mg/day TEN

5 62/M PHT 300 mg/day OLE 
Post‑traumatic 
epilepsy

12 Gabapentin 400 mg/
day Nortriptyline 10 mg/
day Citicoline 500 mg/
day Piracetam 400 mg/day 
Vitamin B complex

SJS

6 27/M NSAID NA Ankylosing 
spondylitis

17 Thiocholchicoside 8 mg/day SJS

7 54/F Levofloxacin 750 mg/day UTI 13 Amikacin i.v TEN
8 63/F Piroxicam 40 mg, i/m stat LBA 3 None SJS
9 28/F Ibuprofen 1200 mg/day for 2–3 days Osteoarthritis 5 Paracetamol 1000 mg/day SJS
10 25/F Levofloxacin 500 mg/day i.v infusion F/b 

Levofloxacin 500 mg/day 
Cefpodoxime 400 mg/day 
for 5 days

RTI 8 None TEN

11 52/F Piroxicam 40 mg, i/m stat LBA 3 None SJS
12 36/F Sulfasalazine 

(delayed 
release form)

1000 mg/day for month Rheumatoid 
arthiritis

25 Aceclofenac 100 mg/day 
Thiocholchicoside 4 mg/
dayMtx 7.5 mg/day

SJS

13 55/F LTG Initially 50 mg/day F/b 100 
mg/day after week

GTCS 30 Valproaic acid 1200 mg/day 
Levothroxine 75 mcg/day

TEN

14 22/F CBZ Initially CBZ CR 400 mg/day 
F/b CBZ CR 600 mg/day

GTCS 45 None TEN

15 18/F CBZ/PHT Initially PHT 300 mg/day for 
1 month Then CBZ‑SR 200 
mg/day for 3 day F/b CBZ 
SR 600 mg/day 

GTCS 60 None TEN

16 24/F PHT PHT 300 mg/day Focal epilepsy 30 ATT SJS
17 33/F LTG 25 mg/day F/b 50 mg/day BPAD 25 Aripiprazole 5 mg SJS
18 45/M LTG 25 mg/day BPAD 17 Clonazepam 0.5 mg SJS
19 36/F LTG 50 mg/day F/b 100 mg/day GTCS 21 Valproic acid 1200 mg/day 

Telmisartan 40 m/day
TEN

LTG: Lamotrigine, BPAD: Bipolar affective disorder, CBZ: Carbamazepine, PHT: Phenytoin, OLE: Occipital lobe epilepsy NSAID: Non‑steroidal anti‑inflammatory drug,  
UTI: Urinary tract infection. RTI: Respiratory tract infection, LBA: Low back ache, FDE: Fixed drug eruption, ATT: Antitubercular treatment, CR: Continous release,  
NA: Not available, F/b: Followed by GTCS : Generalized tonic clonic seizures
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In view of  an increasing understanding of  these genetic 
variations, it is highly recommended that pharmacogenetics 
be put in clinical practice to choose among right drugs, 
doses, dosing regimens, and treatment protocols. One 
acceptable approach is “point of  care testing” where 
genotyping be undertaken at time of  drug prescription as 
screening measure for these HLA-B alleles in an ethnic 
population. These approaches of  genotyping different 
variants of  HLA-B have proven to eliminate the risk for 
fatal skin reactions like SJS/TEN.

Limitations of the study
 The study was unicentric and impact on patients in terms 
of  disease prognosis due to incriminated drugs could not 
be carried out in many health care institutions.

CONCLUSION

Dermatological adverse reactions are inevitable 
consequences of  some medications. Some reactions 
cure spontaneously or require minimum treatment while 
others can be life-threatening if  diagnosis is delayed or not 
treated vigorously. Therefore, the cornerstone to reduce 
these adverse events is judicious and appropriate use of  
drugs vis-a-vis reporting an adverse effect of  a drug to 
pharmacovigilance center at an earliest. Education and 
awareness to the concerned patients as well as healthcare 
workers have tremendous role to play in prevention of  
cutaneous drug reactions.
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