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Contact dermatitis from dipivefrine with possible cross-reaction to epinephrine
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A wide variety of topical ophthalmics are contact sensi-
tizers (1, 2), including epinephrine hydrochloride (3–5).
The development of dipivalyl epinephrine (dipivefrine),
synthesised by the addition of 2 pivalic acid groups to
epinephrine, results in a more lipophilic compound with
greater penetration of the corneal layer and a lower inci-
dence of side-effects than epinephrine, but with similar
mydriatic effect on glaucoma (6, 7).

Case Report
A 68-year-old man with glaucoma had been treated for
3 years with TimoftolA 0.25% (timolol) and GlaudropsA

(dipivefrine) in his right eye and TimoftolA in the left.
He presented with a 12-month history of eczema around
the right eye, which had temporarily responded to top-
ical corticosteroids. On examination, he showed a right-
sided hyperaemic bulbar conjunctiva and oedematous
and hyperpigmented periocular skin, with fine scaling.
His left eye was not involved. After discontinuing Glau-
dropsA, and treatment with topical corticosteroids, all
lesions gradually cleared. Treatment with TimoftolA was
continued with no adverse reactions. He gave no history
of previous use of epinephrine.

Patch tests with the NACDG standard series, and
with GlaudropsA and TimoftolA, gave only a weak posi-
tive reaction to GlaudropsA at D4 (Table 1). Patch test-
ing the components of GlaudropsA separately, using pet.
and aq. as vehicles, elicited a strong reaction to dipivefri-
ne 5% and 1% aq. at the D4. Only a weak reaction was

Table 1. Patch test results

D2 D4

NACDG standard series ª ª
TimoftolA ª
GlaudropsA ª π
GlaudropsA components

dipivefrine
5% aq. ª πππ
1% aq. ª ππ
5% pet. ª π
1% pet. ª ª

manitol
1% aq. ª ª
1% pet. ª ª

EDTA
1% aq. ª ª
1% pet. ª ª

benzalkonium chloride
1% aq. ª ª
1% pet. ª ª

epinephrine 1% aq. ª ππ

obtained to dipivefrine 5% pet. A patch test with epine-
phrine 1%, aq. (Adrenalina LlorenteA 1:1000) was also
positive at D4 (Table 1). 5 controls were negative to all
tests.

Discussion
Among local adverse reactions to dipivefrine, burning
sensation, pruritus, blurred vision, conjunctivitis, cys-
toid macular edema and ciliary body edema have all
been described (6–11 ). Allergic contact dermatitis from
dipivefrine has rarely been reported (12, 13). The posi-
tive reaction to epinephrine suggests cross-reactivity with
dipivefrine, given their closely-related structures. Within
the eye, dipivefrine is, in fact, de-esterified to epine-
phrine (14). Nevertheless, the injection of epinephrine
in patients with contact sensitivity to epinephrine, in an
emergency, has been deemed as safe (15). Our patch test
results suggest that water is a better vehicle than petrol-
atum for dipivefrine.
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In 1983, studies in Copenhagen indicated that the nickel
content of hot tap water in some flats was higher than
that of cold water, but that in other flats, cold water
contained a higher content of nickel than hot water (1).
First samples of cold tap water collected in Leoben con-
tained only 2 mg/100 ml, and first hot water samples con-
tained up to 4 mg nickel/100 ml (2).

We had the opportunity to determine nickel content
in the first 250 ml samples of tap water in 12 flats of

Table 1. Nickel content of tap water from flats in Warsaw (mg/l)

Delivery system Flats Cold water Hot water

metal pipes 1 ∞5 ∞5
2 5 15
3 5 30
4 12 5
5 15 15

mean 8.4 14

PVC pipes 1 55 ∞5
2 5 5
3 5 5
4 20 10
5 20 15
6 40 15

mean 15.8 9.1

metal/PVC pipes 1 1220 66

14. Wei C P, Anderson J A, Leopold I. Ocular absorption and
metabolism of topically applied epinephrine and a dipivalyl
ester of epinephrine. Invest Ophthalmol Vis Sci 1978: 17:
315–321.

15. Fisher A A. Contact dermatitis, 3rd edition. Philadelphia:
Lea and Febiger; 1986: 141–166.

Warsaw-based doctors. In 5 flats, water pipes were made
of metal; in 6 apartments, they were made of PVC; and
in 1, they were made of mixed metal and PVC. Cold and
hot water samples were examined by a spectrophoto-
metric method based on the colour reaction of nickel
with dimethylglyoxime (Spectroquant test, Merck). The
detection limit was 5 mg/l. Results are depicted in Table 1.

It should be stressed that, in the case of metal water
pipes, mean nickel content in hot water was higher than
in cold water, and for pipes made of PVC, the mean
nickel content was higher in cold water. Only a single flat
had metal/PVC pipes installed. Results of water analysis
from that particular apartment deviated greatly from
the other samples. This flat was different from the
others, as it was rarely used. The maximum limit for
nickel content in drinking water in Poland stands at 30
mg/l (3). Our data indicate that the material water pipes
are made of is the reason behind differences in nickel
content of hot and cold water.
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