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Table 3. Release of chromium in artificial sweat
After 2 days After 7 days

chromium chromium  chromium chromium

(111 V1) (I11) (vVI)
Test alloy  (ug/em?)  (ug/cm?) (ug/em?)  (ug/em?)
A 0.08 <0.01 7.65 <0.01
B 0.01 <0.01 0.60 <0.01

0.02 <0.01 1.21 <0.01
C 0.03 <0.01 1.28 <0.01

0.04 <0.01 0.65 <0.01

Table 4. Release of chromium in 0.9% saline
After 7 days

chromium (IIT)

chromium (VI)

Test alloy (ug/em?) (ug/em?)
A 2.3 <0.01
2.5 <0.01
B 1.1 <0.01
4.2 <0.01
C 0.9 <0.01
5.6 <0.01

limit for Cr(VI) in artificial sweat and 0.9% saline was
found to be better than 0.01 ug/cm?.

The formation of hexavalent chromium ions from the
trivalent form is favoured by alkaline solutions and pres-
ence of oxidants. In strongly alkaline solutions, atmos-
pheric oxygen is sufficient to cause oxidation to the
hexavalent state. In acid solutions, ammonium persul-
fate or other strong oxidant is required to effect the same
purpose.

The experimental results (Tables 3, 4) show that, in
the case of sweat and saline solution at neutral pH, at-
mospheric oxygen is an insufficient oxidizing agent to
permit formation of hexavalent chromium in the reac-
tion products from corrosion of chromium-containing
alloys. This finding is in contrast to that of Merritt &
Brown (8), who describe the formation of hexavalent
chromium ions in blood and plasma from Type 316
stainless steel implants in animals. Their experiments in-

SHORT COMMUNICATIONS

volved artificially oxidizing conditions resulting from the
application of external anodic current, and determi-
nation of hexavalent chromium was made indirectly by
biological methods.

The conclusion from these experimental results is that
any allergic contact dermatitis arising from prolonged
contact with chromium-and-nickel-containing alloys
would not be due to the presence of hexavalent chro-
mium ions. It is more likely to be due to formation of
nickel ions, since nickel ions are classified as a skin sensi-
tizer; these alloys are found to release nickel at levels of
up to 80 ug/cm?/week.

Acknowledgements

We thank the Nickel Development Institute and the In-
ternational Chromium Development Association for
help in funding this work.

References

1. Burrows D, Adams R M. Metals. In: Adams R M (ed).
Occupational skin disease, 2nd edition. Philadelphia, WB
Saunders Co: 1990: 349.

2. Zachariae C O C, Agner T, Menné T. Chromium allergy in
consecutive patients in a country where ferrous sulphate
has been added to cement since 1981. Contact Dermatitis
1996: 35: 83-85.

3. Lidén C, Menné T, Burrows D. Nickel-containing alloys
and platings and their ability to cause dermatitis. Br J
Derm 1996: 134: 193-198.

4. Morgan L G, Flint G N. Nickel alloys and coatings: release
of nickel. In: Nickel and the skin: immunology and toxi-
cology. Boca Raton, FL: CRC Press, 1989: 45.

5. Haudrechy P, Foussereau J, Mantout B, Baroux B. Nickel
release from nickel-plated metals and stainless steels. Con-
tact Dermatitis 1994: 31: 249.

6. Flint G N. A metallurgical approach to metal contact der-
matitis. Contact Dermatitis 1998: 35: in press.

7. Cox A G, Cook I G, McLeod W. Rapid sequential determi-
nation of chromium (IIT) — chromium (VI) by flow injection
analysis — inductively couple plasma atomic-emission spec-
trometry. Analyst 1985: 110: 331-333.

8. Merritt K, Brown S A. Release of hexavalent chromium
from corrosion of stainless steel and cobalt-chromium al-
loys. J Biomed Mater Res 1995: 29: 627-633.

Cutaneous reaction to captopril with positive patch test and lack of
cross-sensitivity to enalapril and benazepril

M. LLucH-BERNAL, A. NovaLBos, A. UMPIERREZ, E. FIGUEREDO, C. BOMBIN AND J. SASTRE

Allergy Department, Fundacion Jiménez Diaz, Avda. Reyes Catolicos, 2, Ciudad Universitaria,
28040 Madrid, Spain
Key words: captopril; enalapril; benazepril; angiotensin-converting enzyme inhibitors; adverse drug reactions; positive
patch test; lack of cross-sensitivity; oral challenge. © Munksgaard, 1998.

Case Report

A 47-year-old man began oral treatment for hyperten-
sion with the angiotensin-converting enzyme (ACE) in-

hibitor captopril. A few hours after the 1st dose of
25 mg, he experienced facial burning followed by an ery-
thematous eruption on both cheeks, which resolved with
scaling in 2 weeks. He had no atopic background and



SHORT COMMUNICATIONS

no other drug or food allergy. Initially, we carried out a
double-blind oral challenge test with captopril 5 mg,
which reproduced the lesions the patient had previously
experienced.

Patch testing was then performed with captopril,
other ACE inhibitors and a standard series (TRUE
Test™, Pharmacia). Pure and commercial captopril
(Capoten™, Brystol-Myers Squibb), as well as commer-
cial enalapril (Baripril™, Lesvi) and benazepril (Ciba-
cen™, Ciba), were all tested at 10% pet. Positive reac-
tions were obtained to both pure and commercial capto-
pril at 2 days, the others tests being negative. The same
tests were negative in 5 controls, as well as in another
patient with an adverse cutaneous reaction to captopril.

Following the negative test results to enalapril and be-
nazepril, we performed a double-blind oral challenge
test with Baripril™ and Cibacen™. These drugs
elicited no reaction.

Comment

There have been few reports of cutaneous or systemic
reactions to ACE inhibitors (1) with positive patch tests,
and then only to captopril. It has been suggested that
a positive patch test indicates the need for total drug
withdrawal, rather than the dose reduction that may
otherwise improve adverse reactions to ACE inhibitors
(2).

Captopril has a sulthydryl (SH) group in its structure,
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which is considered to be the chief cause of positive
patch test reactions (3, 4). Our patient, however, did not
react to the SH-group-containing mercaptobenzothiazo-
le in the standard series. The negative patch tests, as well
as oral tolerance, of other ACE inhibitors lead us to
believe that there is no cross-reactivity among these com-
pounds (5, 6).
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Case Reports

Case no. 1
A 20-month-old girl presented with intermittent lesions
on the face, mainly on the cheeks. Her mother described
them as clusters of bright red dots that appeared sud-
denly, but lasted no longer than 1-2 h. They had been
appearing 1X or 2X a week over a 3-month period.
There were no allergies or current medications.
Physical examination revealed a cluster of erythema-
tous, slightly raised papules on the right cheek. The clus-
ter was 1 cm in diameter and consisted of approximately
12, I-mm papules (Fig. 1). A yellowish papule consistent
with juvenile xanthogranuloma was noted on the upper
back. Dermatographism was demonstrated.

Case no. 2

The 4-month-old sister of the Ist patient presented with
a similar history. Physical examination revealed a lesion
on the infant’s left cheek very similar to the sibling’s.
Dermatographism was also demonstrated.

Discussion

The pattern of the lesions suggested an artefactual der-
matitis. The lesions usually appeared after the father had

Fig. 1. Clusters of papules on the cheek.





