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Abstract
Background Tetrazepam, a benzodiazepine, is a frequently used muscle relaxant. The most common adverse

reactions are neurological and gastrointestinal. Cutaneous reactions to tetrazepam are rare and occur predominantly

after systemic administration.

Objective To present 10 health care professionals who developed airborne contact dermatitis to tetrazepam due

to occupational exposure to tetrazepam dusts.

Materials and methods We report a series of 10 cases observed in our department between January 2006 and

March 2011 where tetrazepam was identified to cause allergic airborne contact dermatitis. Affected individuals were

employed as (geriatric) nursing staff, exposed to tetrazepam on a regular occupational basis when crushing tablets

for their patients. Upon investigation, patients were patch tested with commercial and customized allergens. This

included tetrazepam and in five cases diazepam. Tetrazepam revealed strong positive reactions in all patients.

Additional diazepam sensitization was observed in three subjects. Following local treatment and occupational

preventive action, patients recovered from their skin symptoms.

Conclusions Allergic contact sensitization to tetrazepam and cross-sensitization to diazepam seems to be

underestimated and not appropriately diagnosed in patch test clinics, as it is so far insufficiently patch tested. They

should be considered when allergic contact dermatitis is suspected, particularly in professionally exposed staff, and

tested as supplemental allergens.
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Background
Benzodiazepines are one of the most frequently used medications.

According to the National Health Statistics Report for 2006,

benzodiazepines accounted for 3.1% of all drugs prescribed in

ambulatory care visits in the United States.1 Similar numbers of

prescriptions can be assumed for Europe. Among the group of

benzodiazepines, tetrazepam is one of the most popular ones,

because of its outstanding muscle relaxant effect. It has also anti-

convulsant, anxiolytic and hypnotic properties. Common adverse

reactions after systemic intake are neurological and gastrointesti-

nal, while cutaneous reactions to tetrazepam are rare and comprise

in the majority maculopapular exanthems.2–8 Recently Vander

Hulst et al. reported an occupational airborne dermatitis to

tetrazepam in 10 nurses who were referred for evaluation of facial

and ⁄ or hand dermatitis.9

Material and methods
We report a case series observed in our department between Janu-

ary 2006 and March 2011 where 10 health care professionals were

referred for diagnostic evaluation of chronic recurrent dermatitis.

Patients had a long-standing history of eczematous lesions

between 2 and 10 years. The skin changes affected predominantly

the periorbital and facial area but in some instances also the décol-

leté, neck, forearms and hands. Patients were employed as geriatric

nurses ⁄ care assistants (n = 9) and a registered nurse (n = 1) and

described worsening of skin lesions in the working environment

(Figs 1 and 2) where they had to crush tetrazepam with a mortar

and pestle for their (geriatric) patients who were unable to swallow

pills. None of our patients had a past or ongoing history of atopic

dermatitis, allergic rhinitis or allergic asthma. Their past medical

history did not reveal evidence for systemic intake of tetrazepam

or other benzodiazepines. Patients were patch tested to an

extended range of allergens, including standardized and custom-

ized substances. The testing for workplace allergens comprised alsoReprints are not available from the authors.
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drugs, and among others crushed tetrazepam (ratiopharm, Ulm,

Germany) and in some cases diazepam (ratiopharm), both tested

in 30% petrolatum (pet.) and ⁄ or 30% in aqua (aq.). Tests were

conducted and read according to international guidelines10 apply-

ing Haye’s test chambers (HAL, Düsseldorf, Germany) affixed

with Fixomull stretch tape (Beiersdorf, Hamburg, Germany) to

the upper back. Commercial allergens were purchased from

Almirall Hermal (Reinbek, Germany). Patches remained in place

for 24 h and were evaluated after 24, 48, 72, 96 and in some cases

after 120 h. In this report only 72 h readings were incorporated.

Relevance of positive results was determined by assessment of past

history of contact with the allergen and if expressed symptoms

were consistent with the clinical picture and history.

For scientific interest, in six patients a skin prick test was

performed. In one nurse we conducted a double blind placebo

controlled oral challenge to diazepam with increment dosage

(1.25 mg, 2.5 mg and 5 mg) over 2 days, using P-tablets-Lichten-

stein (Winthrop, Fürstenfeldbruck, Germany) as a placebo. In

addition, the total IgE was quantified in five patients. Eighteen

female health care professionals from the same occupations were

patch tested with tetrazepam as controls.

Results
Patch test results for tetrazepam revealed in seven patients +++

and in three subjects ++ reactions after 72 h (Fig 3). Among five

patients who were also tested for diazepam, three showed type-IV

allergic reaction (Fig 4). Overall, reactions to diazepam were

weaker than those to tetrazepam. Six patients experienced skin

flares when patch tested (Figs 5 and 6). Four patients showed

additional type-IV-sensitization to allergens from the standard and

supplemental trays, but clinical relevance to those could not be

established. Further complementary tests (skin prick test, total IgE,

oral challenge) yielded negative results as shown in Table 1.

Among the controls, patch test results to tetrazepam were all

negative.

Subsequent to diagnostic testing, local therapy was initiated and

occupational preventive action taken. This included primarily the

avoidance of positive tested allergens where possible, or otherwise

minimal exposure technique to avoid volatile dusts due to exhaust

systems, use of gloves, protective masks and long-sleeved work

clothes. Apart from one geriatric nurse who had to start an

occupational re-training, all other patients recovered from skin

symptoms.

Figure 3 Patch test reaction to tetrazepam after 72 h.

Figure 1 Work related skin changes after crushing tetrazepam

affecting the face.

Figure 2 Work related skin changes after crushing tetrazepam
affecting the face and neck.
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Discussion
After systemic administration of tetrazepam, primarily maculo-

papular exanthems have been reported in the literature.2–8 Less

frequently, Stevens Johnson syndrome,6–8,11 toxic epidermal necro-

lysis,12,13 erythema multiforme7,14 and photodermatitis/photo-

toxicity15,16 were linked to tetrazepam intake. In addition, there

are individual case reports of acute generalized exanthematous

pustulosis (AGEP),17 fixed drug eruption8 and drug rash with

eosinophilia (DRESS)18 described. In contrast, airborne contact

eczema19–22 was observed after occupational exposure to tetraze-

pam, without previous intake of tetrazepam. Affected individuals

were employed as geriatric nurses19,20 and as factory staff in

pharmaceutical companies21,22 being exposed to tetrazepam dusts

on a regularly basis. To date, there is only one case series

describing 10 geriatric nurses in Belgium with airborne contact

dermatitis to tetrazepam.9 Contact allergy to tetrazepam was con-

firmed by patch testing and reactions were in the majority mild

to moderate. One third of the individuals were also suffering

from atopic dermatitis or hay fever. Cross-reactions to diazepam

were not observed upon testing.

Our patients had a substantial similarity to the before men-

tioned report in view of the occupational background and the

clinical picture. However, there are certain specifics, we would like

to highlight. As in our series none of the patients had an ongoing

atopic disease, atopy does not seem to play an important role.

Moreover, among our patients who were also patch tested to diaz-

epam, 60% yielded positive results to this benzodiazepine as well.

The question whether hypersensitivity to tetrazepam shares true

cross-reactivity with other benzodiazepines is still debatable.

Cross-and concomitant sensitization to diazepam is conceivable as

both chemicals have considerable analogy in their chemical struc-

tures and are often used in the same medical environment.

Besides, benzodiazepines share a common active metabolite (des-

methyldiazepam) which seems to be antigenic and may account

for cross-sensitivity.3

The literature, however, documents only two instances of

positive patch test reactions to both, tetrazepam and diazepam.4,23

The reaction to diazepam was weaker than to tetrazepam. This

may be related to the structure of the two chemicals. While

tetrazepam contains a cyclohexene ring, diazepam has an aromatic

ring7 that would be expected to be more stable toward skin

metabolism. Hydrolysis of the imino function of >N-Tetrazepam

releases an a-b unsaturated ketone, an effective electrophile while

diazepam produces a less reactive benzophenone derivative and

this phenomenon may account for a weaker patch test reaction.7

Figure 4 Patch test reaction to diazepam after 72 h.

Figure 5 Facial skin flares of a patient when patch tested to
tetrazepam.

Figure 6 Skin flares at the neck when patch tested to tetrazepam.
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té

,
a
rm

s
H

a
n
d

s
,

fo
re

a
rm

s
N

o
n
e

D
é
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Conclusions
Allergic contact sensitization to tetrazepam and cross-sensitization

to diazepam seems to be underestimated and not appropriately

diagnosed in patch test clinics, as it is so far insufficiently tested.

These benzodiazepines should be considered, when allergic contact

dermatitis is suspected, particularly in professionally exposed staff,

and tested as supplemental allergens.
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