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Contact sensitivity to drugs administered systemically occurs mainly among healthcare workers,
pharmaceutical operatives, and veterinary surgeons. Of the 14,689 patients suspected of contact
allergy examined in our department from 1978 to 2001, occupational allergic contact dermatitis
from drugs in healthcare workers was diagnosed in 33, the first in 1980. The most common sensi-
tizers were antibiotics such as penicillins, cephalosporins, and aminoglycosides. They accounted
altogether for 35 positive patch tests, followed by propacetamol hydrochloride, and ranitidine hy-
drochloride, which elicited 10 and 7 positive reactions, respectively. The aim of this report is to
draw attention to the importance of occupational contact allergy to drugs in healthcare workers.
By far the greatest number of the sensitized patients in this series were nurses, there being 26
nurses, 4 veterinarians, 2 pharmacists, and 1 medical doctor.
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Work-related dermatitis, in particular hand der-
matitis, is still among the most prevalent of the
occupational diseases. It is also still a frequent
cause of sickness absence (1). Contact dermatitis
is the commonest type of occupational dermatitis,
accounting for 97.2%, with irritant contact derma-
titis being more common than allergic contact der-
matitis (a ratio of 1.7:1) (2). Contact urticaria from
the natural rubber latex of rubber gloves, in par-
ticular, has become an increasingly serious prob-
lem for healthcare workers over the last decade,
but certain systemically administered drugs can
cause allergic contact dermatitis.
Occupationally-induced reactions to medi-
cations occur mainly in 2 exposed groups. The Ist
group consists of employees of pharmaceutical and
chemical companies involved in the production of
drugs. The chemically reactive intermediates of
these drugs are often responsible for the develop-
ment of allergic contact dermatitis (3, 4). The 2nd
group consists of professionals who use the drugs
in a therapeutic setting: the healthcare workers (5).
We describe 33 patients, most of them nurses,
who developed allergic contact dermatitis from
drugs. The aim of this study is to focus attention
on the increasing importance of occupational al-
lergic contact dermatitis from drugs in healthcare
workers. For these patients, after taking a careful

history and conducting the clinical examination, it
is important to apply patch tests with the drugs to
which they have been exposed.

The diagnosis of an occupational allergy and the
identification of the allergen are necessary so that
appropriate control and prevention measures may
be taken in many situations (6).

Patients and Methods

Between 10 January 1978 and 6 April 2001, the
Contact Allergy Unit of the Dermatology De-
partment of the Katholieke Universiteit Leuven
patch tested 14,689 patients. These patch tests
were administered with Van Der Bend® patch-
test chambers applied to the back of the patient
with Micropore® and fixed with Fixomull® (Be-
iersdorf), and later with Mefix® (Molnlycke), as
adhesive tape. The patch-test chambers were re-
moved after 2 days (D). Readings were made at
D2 and at D3 or D4, and sometimes later. A
standard series, to which certain substances were
added, was used for all patients. Depending on
the patient’s individual history, other series, as
well as substances with which the patient came
in contact at work, were included if they seemed
relevant (7).
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Table 1. Characteristics of the patients affected

Pa- Patch test Localization
tient Age Diagnosis
no. Sex (years) Occupation (year) Drug D2 D3 D4 Primary Secondary
1. F 29 nurse 1980 chlorpromazine — ++  fingers face
2. M 30 veterinarian 1981 penicillin - ++  fingers arm, face
3. F 55 nurse 1983 pyrithioxine ++ ++  palm of both hands,
face, neck
4. M 24 nurse 1983 meglumine ++ ++  fingers wrist
diatrizoate
5. F 30 nurse 1986 penicillin ++ ++ fingers arm, head, face,
flucloxacillin ++ 4+ eyes
dicloxacillin ++
oxacillin ++
ampicillin ++
6. F 52 nurse 1988 cefuroxime ++ ++ palms of both hands, face, neck
cephazolin + + fingers
7. F 26 nurse 1990 cephazolin - + fingers, fingertips,
8. M 54 veterinarian 1990 penicillin ++ ++ palms of both hands, arm, face
wrist
9. F 24 pharmacist 1992 papain ++ - fingers head, face, mouth,
eyes, neck
10. F 49 nurse 1993 cefuroxime - +++ fingers eyes
cephazolin - ++
ceftriaxone - +++
cefaronide - ++
amoxycillin - +
flucloxacillin - +
11. F 34 nurse 1993 ampicillin - + back of left hand,
amoxycillin - + fingers, interdigital
12. M 46  veterinarian 1993 penicillin + ++ back of both face
hands, wrist
13. M 50  veterinarian 1994 penicillin + +(+) fingers back of both
hands, arm, wrist,
leg, face, mouth,
eyes, trunk
14. F 24 nurse 1995 flucloxacillin + + fingers face, mouth, eyes
15. F 53 nurse 1996 penicillin + + back of both hands,
amikacin + (+) fingers, fingertips,
wrist, mouth
16. F 60 nurse 1997 cefuroxime ++ ++ back of both hands, foot top, face, eyes
fingers
17. F 36 nurse 1997 dipyridamole + + back of both hands,
fingers, interdigital,
arm, mouth
18. M 42 nurse 1997 penicillin - + face, eyes neck
cefotaxime - +
19. F 31 nurse 1997 propacetamol - + back of both hands,
hydrochloride fingers, interdigital
20. F 25 nurse 1997 propacetamol + + palms of both hands,
hydrochloride back of both hands,
fingers, fingertips
21. F 46 nurse 1997 propacetamol  (+) +(+) fingertips,
hydrochoride interdigital
ranitidine +  +(+)
hydrochloride
22. F 38 nurse 1997 ranitidine ++ +++  fingers
hydrochloride
amikacin - +
methyl- + ++
prednisolone
23 F 44 pharmacist 1998 tylosin - +(+) eyes arm, face, neck,
boldo + trunk
cascara +(+)
24, F 24 nurse 1998 cefuroxime + back of both hands, face, mouth, eyes,
cephazolin + + fingers, wrist neck
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Table 1. (cont’d)

Pa- Patch test Localization
tient Age Diagnosis
no. Sex (years) Occupation (year) Drug D2 D3 D4 Primary Secondary
25. F 54 nurse 1999 propacetamol + ++(+) face, mouth, eyes
hydrochloride
26. F 49 nurse 1999 propacetamol - + palms and back of
hydrochloride both hands, fingers,
ranitidine - + interdigital, wrist,
hydrochloride
cefuroxime - +
217. F 25 nurse 1999 ranitidine — ++(+) back of hands,
hydrochloride fingers, fingertips,
gentamycin - +(+) arm, wrist
28. F 32 nurse 1999 ranitidine — + face, mouth back of both
hydrochloride hands, fingers
trunk
29. F 35 nurse 2000 propacetamol + ++ fingertips,
hydrochloride interdigital, wrist
ranitidine + ++
hydrochloride
30. F 34 nurse 2000 propacetamol  ++ ++ back of both hands,
hydrochloride + fingers, interdigital,
ranitidine + wrist
hydrochloride +
3. F 25 nurse 2000 propacetamol + ++ back of both hands  wrist
hydrochloride
3. M 36 medical 2000 propacetamol + ++ face, mouth, eyes
doctor hydrochloride
33. F 38 nurse 2001 propacetamol  ++ +++  back of both hands, face
hydrochloride fingers, interdigital
flucloxacillin 2+ ++
oxacillin 2+ +
cloxacillin 2+ +
ampicillin 2+ +
Results Table 2. Drugs responsible for occupational contact dermatitis
Of all the patients in whom patch tests were con- No. positive % positive
o Drug patch tests  patch tests
ducted, 7857 (53.5%) showed a contact allergy to -
1 or more substances. é gzzliaglcl?ltlamol hydrochloride 12 %?451
The main charactgrlstlcs of thp 33 patients diag- 3 ranitidine hydrochloride 7 115
nosed with occupational allergic contact derma- 4. cefuroxime 5 8.2
titis from drugs are given in Table 1. We diagnosed 5. cephazolin 4 6.5
the 1st patient, a nurse, in 1980 with allergic con- g ﬁud?",ﬁ?ﬂhn ‘3‘ g-g
tact dermatitis from chlorpromazine (Largactil®). g Zﬁggdﬁn 5 13
Practically a}l.of .these patients pres:entgd with a 9. cloxacillin 5 33
hand dermatitis with secondary localization on the 10. oxacillin 2 3.3
face. The dermatitis most often first appeared on ~ 11. amikacin 2 33
the hand that held the vial while drawing the drug 12 ceftriaxone ! 1.6
. . 13. cefaronide 1 1.6
up Into a syringe. . . 14. cefotaxime 1 1.6
The allergens responsible for the positive patch 15. pyrithioxine 1 1.6
tests are shown in Table 2. Antibiotics (penicillins, ~ 16. meglumine diatrizoate 1 1.6
cephalosporins, and aminoglycosides) were re-  17. papain 1 1.6
. . 18. dipyridamole 1 1.6
sponsible for 35 of the 61 positive patch tests 19, tylosin | L6
(57.3%). Propacetamol hydrochloride was also an 5. poldo 1 1.6
important allergen and gave 10 positive patch tests ~ 21. cascara 1 1.6
0 22. gentamycin 1 1.6
(16.4%). .
The majority of patients were diagnosed in the 23 chlorpromazine I 1.6
. 24. methylprednisolone 1 1.6
1990s, and in 1997, we recorded the largest number 1 o
tota

of patients (Fig. 1). Only 7 of the 33 patients were
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Fig. 1. Evolution of the numbers of patients with occupational dermatitis from drugs.

men. The average age of our patients was 38 years.
Most of them were nurses, i.e., in 26 cases, but
we also saw 4 veterinarians, 2 pharmacists, and 1
medical doctor.

2 patients reacted both to penicillins (natural
and semi-synthetic) and to cephalosporins. Cross-
reactions are possible, but concomittant sensitiza-
tion cannot be ruled out, since they had contact
with both types of drugs. Only 1 patient showed a
positive reaction to natural and to semi-synthetic
penicillins. However, not all subjects were tested
with all derivatives.

Discussion
Propacetamol hydrochloride

Since 1950, the therapeutic use of paracetamol
(acetaminophen) as an antipyretic analgesic has
expanded throughout the world. Propacetamol hy-
drochloride has been proposed as a prodrug for
parenteral use. It is a water soluble N, N-diethylgly-
cidyl ester of paracetamol. After i.v. administra-
tion, it is hydrolyzed into paracetamol and N,N-
diethylglycine by non-specific plasma esterases.

Occupational allergic contact dermatitis cases
were first reported by Barbaud et al. in Nancy,
France (8), but other cases soon followed, both
in France and in Belgium (9-11). It has been
shown by Berl et al. (12) that the N, N-diethylgly-
cidyl ester function of the propacetamol molecule
is the most reactive part, and thus allergic con-
tact dermatitis from propacetamol is not related
to sensitization to paracetamol but to N,N-di-
ethylglycine.

Penicillins

The natural and the semi-synthetic penicillins are
some of the main allergens responsible for occu-
pational allergic contact dermatitis in healthcare
workers. Allergic reactions to penicillin can be
triggered by immediate or delayed hypersensitivity
or both. Immediate-type reactions may present as
urticaria or as a severe anaphylactic reaction. As
already reported for immediate responses, minor
differences in B-lactam side chains may also result
in important antigenic diversity in delayed hyper-
sensitivity (13-16).

Since most of our patients had contact with
many of the antibiotics tested, we could not estab-
lish whether sensitivity to natural and semi-syn-
thetic penicillins was due to multiple sensitization
or to cross-reactions.

Ranitidine hydrochloride

Ranitidine (Zantac®) is a commonly used H2-re-
ceptor antagonist for the treatment of peptic ul-
cers. It is structurally related to cimetidine and fa-
motidine. The differences in chemical structure be-
tween the 3 H2-receptor antagonists are too great
for cross-reaction to occur. There are 2 groups that
could function as haptens: the terminal not-substi-
tuted aminogroup or the furangroup (17, 18).

Cephalosporins

The 1st case of allergic contact dermatitis from ce-
phalosporins was described in 1986 by Conde-Sal-
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azar et al. (19). Cephalosporins belong to the B-
lactam antibiotics, which are responsible for ap-
proximately 75% of all allergies to antibiotics.
They are similar to penicillin and possess a B-lac-
tam ring. The problem of cross-reactivity is more
complex, since the antigenic determinants for ce-
phalosporins in IgE and T-cell-mediated reactions
are not known (20-25). In only 2 of our patients
was a positive reaction to cephalosporins as well
as to penicillin recorded. According to Foti et al.
(22) this strongly suggests that it is not the B-lac-
tam ring but the side chain in cephalosporins that
causes sensitization.

Pyrithioxine

Pyrithioxine (pyritinol hydrochloride), the active
ingredient in Encephabol®, is the dihydrochloride
monohydrate of pyritinol. Originally developed as
a cerebroactivating agent, pyritinol is a compound
of 2 molecules of pyridoxine (vitamin Bg). The free
sulfhydryl (SH-)group in thiol drugs may contrib-
ute to the induction of skin lesions. 2 cases have
been reported (26, 27); in one of them (26), the
allergic contact dermatitis developed in a nurse
who had to crush Encephabol® tablets between 2
spoons prior to administration.

Meglumine diatrizoate

Meglumine diatrizoate is used in Angiografine®
and Urografine®, which are contrast media. Our
case of allergic contact dermatitis in a nurse has
been reported earlier (28).

Papain

Papain is a microcrystalline powder enzyme ex-
tracted from the green fruits of Carica papaya,
and hydrolyses proteins to peptones. It is used to
remove protein deposits from hydrophilic soft
contact lenses. Allergic reactions to papain,
either immediate or delayed, have been reported
in workers in the pharmaceutical industry who
produce the enzyme (29). In our case it was a
pharmacist who had compounded a preparation
containing it.

Aminoglycosides

Aminoglycosides are a closely related group of
bactericidal antibiotics derived from bacteria of
the genus Streptomyces. Cross-reactions between
aminoglycosides have been described in the litera-
ture. A common feature of the aminoglycosides is
the presence in their chemical structure of a disac-
charide containing glucosamine and desoxy-strep-

tamine bound together with a glycoside bond (30,
31).

We recorded 2 nurses with a positive patch test
to aminoglycosides (amikacin and gentamycin).

Dipyridamole

Dipyridamole has anti-platelet activity. Oral dipyr-
idamole is used in association with an oral antico-
agulant for the prophylaxis of thrombo-embolism
following cardiac valve replacement (32). To our
knowledge, ours is the st case of occupationally-
induced allergic contact dermatitis from dipyrida-
mole in a nurse.

Tylosin

Tylosin is a macrolide antibiotic obtained from fer-
mentation by Streptomyces fradiae. Tylosin and its
phosphate and tartrate salts are usually used in
veterinary medicine in the prophylaxis and treat-
ment of various infections. Tylosin and tylosin
phosphate are also added to animal feedstuffs as
growth promoters for pigs. It is administered in 2
forms: a water-soluble and a non-water-soluble
form (33, 34). Tylosin often causes allergic contact
dermatitis in farmers, animal caretakers, and vet-
erinary surgeons (1). Here we report a pharmacist
who used it in compounding, which was also the
cause of the concomitant contact allergies to boldo
and cascara (cf. below).

Boldo

Boldo is employed in herbal medicine as a diuretic
and in the treatment of gallstones. In Belgium, it
is marketed under the name Stago N.E® (32).

Cascara

Cascara is an anthraquinone stimulant laxative
(herbal medicine) with mild action used in the
treatment of constipation. The active anthraqui-
nones are liberated into the colon from the glycos-
ides by colonic bacteria (32).

Chlorpromazine

Chlorpromazine (Largactil®) is a phenothiazine
neuroleptic used for the control of psychoses, in-
cluding schizophrenia and mania and severely dis-
turbed or agitated behavior (32). The phenothia-
zine group of drugs can produce allergic contact
dermatitis and photoallergic reactions (35). Cross-
reactions take place between phenothiazines and
related antihistamines such as promethazine
(Phenergan®).
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Methylprednisolone

Methylprednisolone is a glucocorticoid adminis-
tered orally as the free alcohol or in esterified
form, parenterally, by local injection, or topically
in the management of various disorders for which
corticosteroids are indicated. To our knowledge,
ours is the 1st case of occupational allergic contact
dermatitis from methylprednisolone in a nurse to
be described in the literature.

Conclusions

There are many causes of occupational skin dis-
ease in healthcare workers, the prevalence having
been suggested to be about 30% (36). 90% of such
dermatoses are localized on the hands and one
may assume that various factors favor the develop-
ment of hand dermatitis (37). The evolution of oc-
cupational contact dermatitis is determined by a
combination of endogenous and exogenous fac-
tors. The probability of a reaction depends on the
type and intensity of exposure to irritants and/or
allergens. The most important risk factor for occu-
pational contact dermatitis is exposure to irritants
(water, detergents, etc.). Wet work in hospitals
greatly increases the chances of developing derma-
titis. Second, those with a history of atopic derma-
titis develop more severe hand dermatitis than do
individuals with only atopic mucosal symptoms or
those with no atopic history (38). While irritant
contact dermatitis accounts for the vast majority
of occupational dermatoses, allergic contact der-
matitis, contact urticaria, and other disease pro-
cesses also significantly contribute to occupational
morbidity (1).

Of all the drugs tested, the most important were
propacetamol hydrochloride, penicillins, and rani-
tidine hydrochloride. We observed, most fre-
quently, dermatitis caused by antibiotics (35 posi-
tive patch tests).

The allergens we describe here are very similar
to those that have already been described in the
pharmaceutical industry. Not only papain and
tylosin but also penicillins, cephalosporins, amino-
glycosides, chlorpromazine and rantidine hydro-
chloride, as well as its chemical intermediates, have
been reported to be potential causes of occu-
pational contact dermatitis in pharmaceutical
workers. Chemists and laboratory technicians are
exposed to these drugs, and the conditions that
they work in are similar to those of medical per-
sonnel (4).

We diagnosed the largest number of patients in
1997. Before 1997, healthcare workers with a poss-
ible occupational dermatitis were not routinely
tested with allergens such as penicillin, propaceta-

mol hydrochloride, and ranitidine hydrochloride.
The reason for this was that it was then thought
that the most common allergens in healthcare
workers were antiseptics, preservatives, and latex
(39). Thus we may have missed several other cases
in the past.

As regards the male:female ratio, it can be noted
that the vast majority of our patients were women,
mostly nurses, probably because of the higher pro-
portion of women in this profession. Exposure to
systemically administered agents (substances in
powdered form) may occur by negligence or by acci-
dent and involves direct or airborne contact (in-
duced by droplets spattered on the face) with the
skin (3, 25). This occurs typically during the prep-
aration of animal feed by farmers, the manufactur-
ing of medication by pharmacists, or the crushing of
tablets or preparation of injections by nurses. Typi-
cal clinical manifestations include allergic and irri-
tant contact dermatitis, immunologic and non-im-
munologic contact urticaria, rhinoconjunctivitis,
and asthma. Anaphylaxis may occur but rarely.

Systemic exposure to an allergen to which the
patient has been sensitized by epidermal contact
may result in a flare-up at formerly affected sites
or in a maculopapular rash (3). For example, 1 of
our patients with allergic contact dermatitis from
propacetamol hydrochloride developed a maculo-
papular rash after i.v. administration of Prodafal-
gan®. Another patient with allergic contact der-
matitis from ranitidine hydrochloride developed
burning swollen lips after oral intake of Zantac®.
Therefore, the implications of such a contact der-
matitis reach far beyond matters of occupational
safety.

Detailed patch testing is necessary to determine
whether sensitization to certain agents has oc-
curred, but even then it is sometimes uncertain as
to whether the contact dermatitis is of allergic ori-
gin (1). Strategies of prevention include avoidance
of irritants and allergens, wherever possible, and
personal protection such as gloves (40, 41).

A considerable number of drugs have been re-
ported to be occupational allergens (3, 4). System-
ically administered drugs may not be the most im-
portant allergens in healthcare workers but they
remain of considerable importance, mainly be-
cause of the possibility of re-exposure of a sensi-
tized individual to a particular drug. Thus, it is
important to recognize and to diagnose such cases.
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