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Occupational contact dermatitis caused by
sodium tetradecyl sulfate in a healthcare
worker: A case report

Ji Eun Yu, Young-ll Koh and Da Woon Sim

Abstract

Healthcare workers are known to be at a higher risk of experiencing occupational contact dermatitis and attention should
be paid to new materials that cause contact dermatitis. Sodium tetradecyl sulfate is widely used in the treatment of small
varicose veins of the legs and venous malformations. We report the case of a 42-year-old woman, a healthcare worker, who
presented with contact dermatitis caused by sodium tetradecyl sulfate. The contact dermatitis induced by sodium tetradecyl
sulfate resolved completely after sodium tetradecyl sulfate avoidance at the last follow-up. Thus, we recommend increased

protective measures when handling this substance.
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Introduction

Sodium tetradecyl sulfate (STS), also referred to as 7-ethyl-
2-methyl-4-undecanol hydrogen sulfate sodium salt, is a
detergent-like sclerosant (CAS no 1191-50-0).! It was
approved by the United States Food and Drug Administration
in 1946.2 STS is generally used in the treatment of small
varicose veins of the legs and venous malformations.> The
mechanism of action of STS is to produce endothelial dam-
age with minimal thrombus formation. This damage further
promotes fibrosis of the lesion, which leads to shrinkage of
the vein.? In addition, STS has been reported to be used in
various off-label dermatological applications.** The expan-
sion of STS use may inevitably increase the occurrence of
side effects, including hypersensitivity reactions.

Thus far, allergic contact dermatitis (ACD) caused by
STS has never been reported in the literature. In particular,
STS-induced allergic reactions in healthcare workers have
never been reported. Here, we present a case of ACD caused
by STS in a healthcare worker handling STS.

Case report

A 42-year-old woman working as a nurse at a hospital visited
an allergy clinic because of erythema and swelling on her

skin (Figure 1). She had no previous history of dermatitis,
including atopic and contact dermatitis. As a result of taking
a detailed history, it was possible to suspect that there was a
relationship between the work of mixing 3% STS (Fibrovein®,
KC-PHARM, Gyeonggi-do, Korea) in physiological saline
and the patient’s repeated symptoms. In the process of mixing
STS and saline, she did not use protective equipment such as
gloves because she felt uncomfortable while working.
Therefore, in the course of work, a small amount of STS spat-
tered on her finger and hand. Subsequent hand contact also
seems to have spread the substance to the arms and legs, and
this was repeated several times throughout the day. A few
hours after the activity, skin symptoms appeared, and in the
evening, skin lesions spread across the body and severe itch-
ing occurred. The patient started taking injections for sclero-
therapy using STS 2weeks before the initial appearance of
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Figure |. Lesions that occurred after the drug splashes on the patient’s body during the mixing process.

Figure 2. The result of the patch test using 3% sodium
tetradecyl sulfate diluted at 10% in petrolatum.

the above symptoms, and these symptoms remained for
2 weeks before diagnosis.

STS patch tests were performed using Finn chambers
according to the European Society of Contact Dermatitis
guidelines.® An STS patch test was prepared with commer-
cial STS (3%) and diluted at 10% in petrolatum. Readings
were performed on day (D) 2 and D4 and positive reactions
to STS++ on D2 and D4 (Figure 2). By contrast, a control
group of 20 healthy volunteers showed no reaction to STS
(3%) diluted at 10% in petrolatum. Patch tests with benzyl
alcohol gave negative results on D2 and D4. Patch tests were
performed with the Korean Baseline series (ECODERM,
Kwangju, Korea) and the tests showed negative results.

Based on the patient’s history and patch test results, no
other cause could be suspected for the patient’s dermatitis.
Therefore, the patient was diagnosed with occupational ACD

caused by STS. As a result of the test, the patient was recom-
mended to discontinue the use of STS, the causative agent of
ACD, and a medical certificate with the contents was issued
to the patient. Based on these medical findings, she was
moved to another department in the hospital that does not
use STS. At the last follow-up, 1year after changing the
department of work, the pruritic dermatitis had completely
disappeared, and there was no recurrence.

Discussion

Occupational contact dermatitis is the most commonly
reported occupational skin disease, and its burden on indi-
viduals and society is increasing.” There are several known
risk factors for the occurrence of occupational contact der-
matitis, especially among healthcare workers who are known
to be at a higher risk for occupational contact dermatitis
compared to people from other occupations.®® Occupational
contact dermatitis can be categorized as ACD and irritant
contact dermatitis (ICD).” ACD is a type IV hypersensitivity
reaction that results from repeated contact with an allergen
by an already sensitized individual.'® By contrast, ICD
requires no prior sensitization and results from skin contact
with a harmful stimulus.!® However, it is often difficult to
distinguish between occupational ACD and ICD based on
symptoms alone.” For ACD, patch testing with suspected
substances is the gold standard method for diagnosis.”

However, in the case of ACD caused by a previously
unknown allergen, as in this patient’s case, it can be difficult
to even suspect. Clinicians should support individuals
affected by occupational ACD to continue with their occupa-
tion by helping them identify the causative allergen, improve
the protective measures, and change work tasks. Therefore,
as in this case, it is necessary to actively conduct tests, such
as patch tests, to determine the cause of ACD.

The patch test represents the standard procedure in diagnos-
ing ACD." In some countries, drug allergy patch test products
containing about 80 types of systemic drugs are commercially
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available, but there are countries including Korea that cannot
conduct the test.'? In addition, these tests cannot cover the full
spectrum of allergens of ACD, and in cases where previously
unknown substances are the cause, a patch test kit cannot help
identify the causative allergen.'> Therefore, as in this case,
there are many cases where a patch test is performed with the
substance used by the patient. The patch test is a relatively safe
diagnostic method, and serious side effects induced by the
patch testing procedure are unusual.’

Several cases of anaphylaxis have been reported for STS-
related allergic reactions, but no contact dermatitis has been
documented so far.'*'® In addition, hypersensitivity reac-
tions related to STS reported so far have all been observed in
patients treated with the drug.'3"'® We report the first case of
ACD caused by STS in a healthcare worker and recommend
enhanced protective measures be taken by healthcare work-
ers handling the substance.

Conclusion

We reported a case of occupational ACD induced by STS,
which was confirmed via a positive patch test. This is the first
ACD case associated with STS and the first occupational ACD
induced by STS in a healthcare worker. Clinicians should help
patients change work tasks through allergen avoidance by
either protective measures or change in work tasks, as staying
in the occupation should in most cases be the goal.
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