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INTRODUCTION

Severe drug-induced skin reactions are acute idiosyncratic 
reactions, infrequent yet capable of compromising the 
prognosis and constituting a diagnostic and therapeutic 
emergency. Hence, there is a legal obligation to report 
them to pharmacovigilance authorities. Severe drug-
induced skin reactions encompass Drug Reaction 
with Eosinophilia and Systemic Symptoms (DRESS) 
syndrome, Stevens–Johnson syndrome (SJS), Toxic 
Epidermal Necrolysis (Lyell’s syndrome), and Acute 
Generalized Exanthematous Pustulosis. Diagnosis relies 
on a combination of clinical, biological, histological, 
and chronological evidence. Treatment is not well 

standardized, yet immediate cessation of the suspected 
drug is the crucial step in both immediate and subsequent 
therapeutic management. All drugs may be implicated, 
with the most common ones being antiepileptics, 
allopurinol, nonsteroidal anti-inflammatory drugs 
(NSAIDs), and antibacterial sulfonamides [1,2]. Our 
study aimed to investigate the drugs most frequently 
associated with severe drug-induced skin reactions by 
analyzing the clinical profile and associated prognosis.

MATERIALS AND METHODS

We conducted a retrospective, descriptive, and 
analytical study at the Dermatology Department of 
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CHU HASSAN II in Fez over the period from 2014 
to 2023.

All patients hospitalized for severe drug-induced 
skin reactions (DRESS syndrome, SJS/Lyell’s 
syndrome, AGEP) were included, and the diagnosis 
was based on clinical, biological, histological, and 
chronological criteria, referring to data provided by the 
pharmacovigilance laboratory. The RegiSCAR score was 
calculated for cases of DRESS syndrome.

Drug-induced vasculitis and angioedema cases were 
excluded.

Data analysis was performed with SPSS software, 
version 26, employing the chi-squared test and Fisher’s 
test to investigate various correlations. A p value was 
considered significant if it was less than 0.05 (p < 0.05).

RESULTS

In our study, a total of 107  patients were included, 
comprising 34.6% of men and 65.4% of women, with 
an average age of 53.48 years. As for the medical history, 
20.6% had diabetes, 6.5% had renal insufficiency, 34% 
had cardiovascular diseases (heart failure, hypertension, 
ischemia), and 2.8% had a neoplasm.

Hospitalization involved 72 cases of DRESS syndrome 
(67.3%), 17 cases of Stevens–Johnson syndrome (SJS) 
(15.9%), 11  cases of Lyell’s syndrome (10.3%), and 
7 cases of acute generalized exanthematous pustulosis 
(AGEP) (6.5%).

The most implicated drugs, in descending order, were 
allopurinol (44.9%), neuroleptics (20.6%), antibiotics 
(12.1%), sulfasalazine, and non-steroidal anti-
inflammatory drugs (NSAIDs) (5.6% each) (Fig. 1).

Allopurinol caused 51.4% of DRESS syndrome cases, 
45.5% of Lyell’s syndrome cases, and 35.3% of SJS 

cases, with no cases of AGEP. Neuroleptics resulted in 
35.3% of SJS cases, 27.3% of Lyell’s syndrome cases, 
and 18.1% of DRESS cases, with no cases of AGEP. 
Antibiotics were responsible for 28.6% of AGEP cases, 
17.6% of SJS cases, 9.1% of Lyell’s syndrome cases, and 
9.7% of DRESS syndrome cases. Sulfasalazine caused 
9.1% of SJS cases and 6.9% of DRESS syndrome cases, 
with no cases of SJS or AGEP. NSAIDs led to 42.9% 
of AGEP cases, 4.2% of DRESS syndrome cases, with 
no cases of Lyell’s syndrome or SJS. Fig. 2 summarizes 
the different forms of severe cutaneous adverse drug 
reactions based on each medication. No statistically 
significant correlation was found between the type of 
drug eruption and the implicated medication.

Systemic involvement included 39.3% of hepatic, 47.7% 
of renal, and 64.5% of eosinophilia cases. Allopurinol, 
neuroleptics, antibiotics, sulfasalazine, and NSAIDs 
caused hepatic involvement in 50%, 16.7%, 9.5%, 
11.9%, and 2.4%, respectively. Similarly, they caused 
renal involvement in 70.6%, 11.8%, 3.9%, 3.9%, and 
3.9%, respectively. A statistically significant association 
was found between renal involvement and allopurinol, 
neuroleptics, and antibiotics. Another significant 
correlation was noted between sulfasalazine and hepatic 
involvement. Regarding eosinophilia, allopurinol 
had the highest contribution (57%), followed by 
neuroleptics (21%), antibiotics (14%), sulfasalazine 
(5%), and NSAIDs (3%), yet no significant correlation 
was established. Table  1 summarizes all systemic 
involvements correlated with the implicated drugs.

Out of the total sample, there were 10 deaths (9.3%), 
with 6 cases in DRESS syndrome (8.3%) and 4 in Lyell’s 
syndrome (6.4%), and none in AGEP or SJS. Allopurinol 
was responsible for 60% of deaths, while sulfasalazine 
and antibiotics each led to 20% of mortalities.
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Figure 2: Type of drug eruption and associated medication.
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Follow-up revealed 3.7% of systemic sequelae, all 
dysthyroidies, and 30.8% of cutaneous-mucous sequelae, 
predominantly post-inflammatory hyperpigmentation 
(72.7%) (Fig.  3a), nail abnormalities (9%) (Fig.  3b), 
cutaneous xerosis (40.4%), genital synechiae (12%) 
(Fig.  3c), and ocular synechiae (9%) (Fig.  3d). 
Allopurinol was accountable for all systemic sequelae 
and 50% of cutaneous-mucous sequelae, while 
neuroleptics, NSAIDs, and sulfasalazine caused 27.27%, 
6%, and 3% of cutaneous-mucous sequelae, respectively. 
No significant correlation was established between 
mortality or sequelae and the various implicated drugs.

DISCUSSION

The term toxidermia encompasses all cutaneous and 
mucosal adverse effects following the administration 
of a drug internally [3]. These are unpredictable skin 
reactions that are not dose-dependent; they do not 
depend on the conventional dose of the drug yet rather 
on the individual and their personal constitution and the 
drug itself [4]. Thus, they are defined as hypersensitivity 
reactions, whether immunologic or not, ranging from 
a simple benign rash to more severe conditions such as 
DRESS syndrome, Stevens–Johnson syndrome, Lyell’s 
syndrome, and finally PEAG. Although rare, severe 
toxidermias occur in 2% of hospitalized patients [4], 
the severity of systemic involvement necessitates the 
physician to, firstly, diagnose them rapidly, secondly, 
identify the causative drug for immediate cessation to 
improve the patient’s prognosis; and finally, know how 
to direct the patient to the appropriate department, 
either to intensive care for extensive toxic epidermal 
necrolysis or to a dermatology service [5]. Early 
discontinuation of the suspected drug and reporting to 
pharmacovigilance units not only aids in diagnosis yet 
also improves immediate and long-term prognosis, as 
demonstrated, at least for SJS and Lyell’s syndrome [6].

A multitude of drugs may be implicated, with 
most studies agreeing that antiepileptic drugs, 
especially carbamazepine, phenytoin, antibiotics, 
anti-inflammatories, and allopurinol, are the leading 
culprits [1,4]. Our findings align with the literature, 

identifying the same implicated molecules, although 
allopurinol is at the forefront. This may be explained 
by our predominantly elderly population with 
cardiovascular and renal histories, leading to more 
frequent allopurinol prescriptions by cardiologists, 
nephrologists, and family physicians for such patients.

However, each type of toxidermia is associated with a 
specific drug. In our study, we found that neuroleptics 
were mainly responsible for SJS and Lyell’s syndrome, 
followed by DRESS syndrome, aligning with work by 
Yan et al. on severe toxidermias from neuroleptics in the 
Asian population [7]. They demonstrated that aromatic 
antiepileptics such as carbamazepine, lamotrigine, and 
phenytoin were primarily responsible for SJS and Lyell’s 
syndrome and secondarily for DRESS syndrome. The 
carbamazepine is also identified as the main cause 
of DRESS syndrome in the European Register of 
Severe Cutaneous Adverse Reactions (RegiSCAR) [8]. 
Other antiepileptic drugs responsible for severe 

Table 1: Systemic involvements and implicated medications
Culprit Liver involvement p value Kidney involvement p value Eosinophilia p value
Allopurinol 21 (50%) 0.39 36 (70.6%) 0.001* 35 (50.7%) 0.1
Neuroleptic 7 (16.7%) 0.423 6 (11.8%) 0.032* 13 (18.8%) 0.553
Antibiotic 4 (9.5%) 0.504 2 (3.9%) 0.013* 9 (13%) 0.768
Sulfasalazine 5 (11.9%) 0.033* 2 (3.9%) 0.681 3 (4.3%) 0.664
NSAIDs (non-steroidal anti-inflammatory drugs) 1 (2.4%) 0.4 2 (3.9%) 0.681 2 (2.9%) 0.183

*: p < 0.05 = significant

Figure  3: Clinical images of cutaneous and mucosal sequelae: 
a) post-inflammatory hyperpigmentation following DRESS syndrome, 
b) anonychia following Lyell’s syndrome, c) genital synechia following 
Stevens–Johnson syndrome, d) ocular synechiae following Lyell’s 
syndrome.
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toxidermias are phenytoin, lamotrigine, oxcarbazepine, 
levetiracetam, and topiramate [9].

The risk of developing such reactions depends on 
various factors, including genetic predispositions 
and non-genetic variables. The frequency and nature 
of these reactions vary significantly among ethnic 
groups and geographical regions. Several studies have 
established a close link between HLA (human leukocyte 
antigen) alleles and drug-induced skin reactions [1]. For 
instance, in the European and Japanese populations, 
the HLA-A31.01 allele is specifically associated with 
carbamazepine-related adverse effects, especially for 
DRESS syndrome [1,10]. However, the HLA-B15:02 
allele is also implicated in toxic epidermal necrolysis 
reactions (SJS and Lyell’s syndrome) for carbamazepine 
and other aromatic antiepileptics in the Chinese 
population [1]. This genetic and ethnic variability 
could explain the difference in results.

In our series, allopurinol caused 51.4% of DRESS 
syndrome cases, 45.5% of Lyell’s syndrome cases, and 
35.3% of SJS cases, with no cases of PEAG. This aligned 
with findings by Park et al. on the clinical characteristics 
and prognosis of allopurinol-induced toxidermias, 
where DRESS syndrome, followed by SJS and Lyell’s 
syndrome, were the most reported, with no cases of 
PEAG [11]. They also showed that allopurinol led 
to more pronounced eosinophilia compared to other 
drugs, which was consistent with our results. Although 
the majority of allopurinol users tolerate it, some may 
develop hypersensitivity reactions. Approx. 1% to 5% 
of allopurinol users experience minor side effects [12]. 
Severe toxidermias related to allopurinol are observed 
in about 0.4% of new users, with a high mortality rate 
ranging from 9% to 32% [13-15]. These patients may 
die due to multi-systemic involvement or infection. 
The increasing prevalence of gout worldwide, the 
affordability of the drug, and its widespread prescription 
by many specialists explain the growing prevalence of 
allopurinol-induced toxidermias. This aligned with our 
results; allopurinol was the most frequently reported 
agent in our study, causing the most hepatic and renal 
systemic involvement, with the highest mortality rate 
and systemic and cutaneous/mucosal sequelae.

As for PEAG, long considered a variant of psoriasis, it is 
mostly caused by several drugs such as antibiotics (beta-
lactams, aminopenicillins, sulfonamides, quinolones), 
as well as terbinafine, fluconazole, diltiazem, and 
hydroxychloroquine. It may also be secondary to the 
consumption of certain plants or insect venom [1]. 

Its prognosis is generally favorable, with reduced 
mortality [4]. To our knowledge, our study is the first 
to shed light on the association between the suspected 
drug and internal organ involvement, with significant 
results for sulfasalazine and hepatic involvement 
and for allopurinol, neuroleptics, antibiotics, and 
renal involvement. The implication of sulfasalazine 
as a sulfonamide in severe toxidermias has been 
reported [16,17], as well as the hepatotoxicity it may 
cause [18]. Finally, our results align with other studies 
on the Moroccan population, showing that in DRESS 
syndrome [19] and in the spectrum of SJS and Lyell’s 
syndrome [20], allopurinol was the most incriminated 
drug, followed by neuroleptics and antibiotics, with the 
liver and kidney being the two most affected organs.

Regarding prognosis, the mortality rate was higher 
for Lyell’s syndrome, followed by DRESS, which 
was consistent with the literature [1]. Allopurinol, 
sulfasalazine, and antibiotics were the leading causes 
of death, in order of frequency. We attribute this to the 
fact that allopurinol induced the most severe toxidermias 
and systemic involvement, while sulfasalazine led to 
more SJS cases and was significantly associated with 
hepatic involvement. Finally, there were no deaths 
from neuroleptics in our series, possibly due to the 
rapid discontinuation of the drug, which is often easily 
reported by the family and the patient themselves, a 
further indication of the importance of promptly seeking 
and stopping the suspected drug. As for the sequelae, 
allopurinol was the medication most associated with 
sequelae, followed by neuroleptics. This is due to the 
fact that these two medications caused the most cases 
of SJS and Lyell’s syndrome and DRESS syndrome. 
It is noteworthy that DRESS syndrome is a chronic 
disease with long-term sequelae, whether cutaneous or 
systemic, such as thyroid disorders, diabetes, alopecia, 
and other systemic diseases [21]. Since, in our series, 
DRESS syndrome was most commonly associated with 
allopurinol, this explains why all systemic sequelae 
and the majority of cutaneous and mucosal sequelae 
are attributed to it. Finally, neuroleptics are mainly 
responsible for toxic epidermal necrolysis. This serious 
condition, considered an extensive and severe burn of the 
skin, explains its involvement in cutaneous and mucosal 
sequelae, including genital and ocular involvement [22].

CONCLUSION

Allopurinol, neuroleptics, antibiotics, and sulfasalazine 
were the most implicated drugs in our study. The 
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clinical profile we observed was as follows: Allopurinol 
and neuroleptics were mainly associated with DRESS 
syndrome and SJS/Lyell’s syndrome, while antibiotics 
were responsible for conditions ranging in severity from 
PEAG to SJS. Allopurinol, neuroleptics, antibiotics, 
and sulfasalazine were linked to systemic involvement. 
In terms of prognosis, Allopurinol was associated 
with systemic and cutaneous-mucosal sequelae and 
significant mortality. On the other hand, neuroleptics 
did not result in any deaths due to their rapid 
identification as the suspected drug and immediate 
discontinuation.

Given the strong association with Allopurinol, it 
would be prudent to carefully consider the merits and 
drawbacks before prescribing it, while raising awareness 
among cardiologists, nephrologists, rheumatologists, 
and general practitioners.

According to some authors, initiating treatment with 
a dose not exceeding 100 mg could be an alternative 
to mitigate the severity of cutaneous reactions to 
Allopurinol. Further in-depth studies in this regard 
are necessary.

Statement of Human and Animal Rights

All the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional and national) and with the 2008 revision of the 
Declaration of Helsinki of 1975.
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