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1   |   Background

Stevens–Johnson syndrome (SJS) and toxic epidermal necroly-
sis (TEN) are rare but potentially fatal conditions, most often 
caused by adverse reactions to medication [1]. They are char-
acterized by widespread skin necrosis and detachment of the 
epidermis [1]. The conditions are considered part of a disease 
spectrum, differentiated primarily by the extent of skin involve-
ment [1]. It is accepted that the triggering medication is gener-
ally used within 3 months before symptom onset [1].

Mebendazole, a commonly used anthelmintic in both children 
and adults, has rarely been associated with SJS and TEN, pri-
marily through isolated case series [2]. Mebendazole acts by 
binding to a subunit of helminthic tubulin, inhibiting micro-
tubule formation and thereby disrupting essential cellular pro-
cesses [3]. While patient labels for mebendazole cite occurrences 
of SJS and TEN as rare, listed as occurring in between 1 in 10 000 
and 1 in 1000 treatments, the actual risk has not been quantified 
in large-scale, population-based studies [2, 4–6].

This study aimed to quantify the risk of developing SJS and 
TEN associated with mebendazole usage, to alleviate fears 
and improve the clinical basis for rational decision-making in 
prescribing.

2   |   Method

This study employed a nationwide, population-based design 
using the Danish National Health Registries [7]. All Danish 
residents are systematically registered in the Danish Civil 
Registration System with a unique personal identification num-
ber, enabling precise linkage across health registries [7].

First, we established a cohort consisting of the entire Danish pop-
ulation from 1994 to 2025. Using the Danish National Prescription 
Register [7], we identified all individuals who redeemed at least 
one prescription for mebendazole (Anatomical Therapeutic 
Chemical (ATC) code P02CA01). The Danish National Patient 
Register was used to identify all cases of first-time diagnosis of 
erythema multiforme bullosum/SJS (International Classification 
of Diseases, 10th Revision (ICD-10) code L51.1) or TEN (ICD-10 
code L51.2) during the same period. Patients assigned both di-
agnoses were included on equal terms with those assigned only 
one diagnosis. Based on this cohort, we calculated the absolute 
frequency of SJS/TEN following mebendazole use.

Second, we conducted a nested case–control study within the 
same cohort. All individuals with a first-time diagnosis of SJS 
or TEN were identified as cases. For each case, 100 controls 
were selected using risk set sampling, matched on age, sex and 
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index date, based on data from the Danish Civil Registration 
System. Participants were required to have been residents in 
Denmark for at least 1 year prior to the index date. Mebendazole 
prescription retrieval was assessed for both cases and controls 
during two exposure windows: within 3 months and within 
12 months before the index date. All prescription data were ob-
tained from the Danish National Prescription Register identi-
fied using ATC code P02CA01.

Statistical analyses were performed using SAS version 9.4 (SAS 
Institute Inc., Cary, NC). For the cohort study, we calculated 
the absolute frequency of SJS/TEN following mebendazole 
use by descriptive analysis. For the nested case–control study, 
we compared the proportion of mebendazole prescriptions in 
cases and controls and estimated the potential association be-
tween mebendazole use and the occurrence of SJS/TEN. We 
calculated odds ratios and 95% CI from a conditional logistic 
regression model. A schematic overview of the study designs is 
presented in Figure 1.

The study was conducted in accordance with the Basic & 
Clinical Pharmacology & Toxicology policy for data studies [8]. 
The Danish Data Protection Agency (p-2024-15764) and the 
Danish National Board of Health (FSEID-00007077) approved 
this research. Danish regulations prevented the reporting of 
specific figures between 1 and 4 and the calculation of exact 
p-values or odds ratios to protect data confidentiality.

3   |   Results

Between 1994 and 2025, the Danish population consisted of 9.33 
million individuals, contributing 171 million person-years at 
risk. In this timeframe, 2.66 million prescriptions for mebenda-
zole were redeemed by approximately 1.18 million individuals. 
Between 1 and 4 individuals developed SJS/TEN within 3 months 
after redeeming a mebendazole prescription. Thus, the observed 
frequency of SJS/TEN occurring within 3 months after mebenda-
zole treatment was fewer than 1 in 450 000 prescriptions.

We identified a total of 1204 incident cases of SJS or TEN in 
Denmark. Of these, 1185 individuals had been Danish residents 
for at least 1 year prior to diagnosis and were included in the 
study. The average age at diagnosis was 43 years, and 46.6% of 
the patients were females. The controls were matched by age 
and sex; see Table 1.

In the 3-month window prior to diagnosis, between 1 and 4 of 
the cases had redeemed a prescription for mebendazole, cor-
responding to 0.08%–0.34% of the cases. Among the 118 500 
matched controls, 275 had used mebendazole in the same period 
(0.23%). According to Danish data protection regulations, the 
exact number of exposed cases cannot be disclosed, and the re-
sulting odds ratio cannot be calculated for this period. However, 
given the low number of exposed cases, any potential associa-
tion is statistically insignificant.

FIGURE 1    |    Overview of study designs. Abbreviations: SJS, Stevens–Johnson syndrome; TEN, toxic epidermal necrolysis.

TABLE 1    |    Characteristics of SJS/TEN cases and matched controls. On the index date, cases were diagnosed with SJS or TEN, whereas 
controls were included without such a diagnosis.

Description SJS/TEN cases (n = 1185) Controls (n = 118 500) Odds ratio (95% CI), p-value

Age at index date, years Mean/SD: 43.10/25.46 Mean/SD: 43.10/25.45

Females, % 46.58 46.58

Index year Mean/SD: 2008.52/8.58 Mean/SD: 2008.52/8.57

Incident mebendazole users within 
3 months before index date, n (%)

1–4 (0.08–0.34) 275 (0.23) NA, P=NS

Any use of mebendazole 12 months 
prior to index date, n (%)

14 (1.18) 1295 (1.09) 1.08 (0.63–1.86), p = 0.76

Abbreviations: NA, not applicable; NS, not significant for significance level 0.05; SJS, Stevens–Johnson syndrome; TEN, toxic epidermal necrolysis.
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Extending the exposure period to 12 months prior to diagnosis, 
14 of the cases (1.18%) and 1295 of the controls (1.09%) had re-
deemed at least one mebendazole prescription. This yielded an 
odds ratio of 1.08 (95% CI: 0.63–1.86; p = 0.76), indicating no sig-
nificant association between mebendazole use and the develop-
ment of SJS or TEN.

4   |   Discussion

This nationwide, population-based study found no significant 
association between mebendazole use and the development of 
SJS or TEN. Among more than 2.6 million redeemed prescrip-
tions over a 31-year period, fewer than five cases of SJS/TEN 
were observed within 3 months after mebendazole use, corre-
sponding to a frequency of less than 1 in 450 000 treatments. 
This is markedly lower than the incidence suggested in product 
labeling, which typically estimates the risk between 1 in 10 000 
and 1 in 1000 treatments [4–6].

A risk as high as 1 per 1000 treated individuals for developing 
SJS/TEN would be particularly problematic for the indication 
of pinworms, as it is generally recommended to treat the entire 
household, including asymptomatic individuals [9].

While previous case reports have raised concern, especially 
in the context of comedication or outbreaks, our findings sug-
gest that such events are exceedingly rare and may not reflect a 
causal relationship in routine clinical settings [2].

According to the European Medicines Agency guideline on 
summaries of product characteristics, frequencies of adverse 
reactions should be based on data from clinical trials, postau-
thorization safety studies and spontaneous reporting systems, 
where a causal relationship is at least reasonably possible [10]. 
However, it is increasingly recognized that estimates from these 
sources may not accurately reflect the true population risk [11]. 
Especially in cases where side effects are discovered postmar-
keting, it can be difficult to estimate the risk. Here, the man-
ufacturer may choose to estimate the risk based on the ‘rule of 
three’, as the 95% confidence interval around 0 can be at most 3. 
If no cases of the new side effect were observed during the clin-
ical trial, it cannot be excluded that there could have been three 
cases. The risk is thus estimated as 3 divided by the number of 
patients who participated in the clinical studies. Such a risk es-
timate will, by nature, be an absolute worst case scenario [10].

There are some limitations inherent to this study. First, me-
bendazole exposure not captured in the Danish National 
Prescription Register, such as purchases abroad or intrahouse-
hold sharing of medication, could result in underestimation of 
true exposure. While this misclassification is unlikely to af-
fect the calculated absolute risk observed in the cohort study, 
it may lead to exposure misclassification among controls in the 
case–control study. Second, misclassification of diagnoses is 
possible. The diagnosis of TEN has been validated in Danish 
health registries, whereas the SJS code is grouped together with 
erythema multiforme bullosum, which is less severe than SJS 
[12]. Consequently, the incidence of SJS may be overestimated. 
However, the fact that we could not report the number of cases 
of SJS/TEN after exposure to mebendazole according to Danish 

data protection legislation confirms that the risk of developing 
this condition is extremely rare, and it is doubtful whether there 
is any association at all. Finally, it should be mentioned that the 
study was conducted in a Danish population, which is relatively 
ethnically homogeneous, and whether the results translate into 
other populations will require further investigations. Due to the 
limited sample size, it was also not possible to investigate the 
impact of comedication, which will require future studies with 
larger populations.

In conclusion, our results support the continued safe use of me-
bendazole and provide reassuring evidence for clinicians and 
patients.
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