CASE REPORT

Occupational Allergic Contact Dermatitis from Methyl
Aminolevulinate

Maria Antonia Pastor-Nieto, Mercedes Olivares, Consuelo Sanchez-Herreros, Paulina Belmar, and Esther De Eusebio

Photodynamic therapy (PDT) is used to treat certain types of nonmelanoma skin cancer. Metvix cream applied topically in PDT is
composed of the active substance methyl aminolevulinate and 14 excipients composing the vehicle. One case of occupational allergic
contact dermatitis from methyl aminolevulinate is reported. A 49-year-old nurse’s aide working in a PDT unit in the dermatology
department developed a dermatitis involving the eyelids and fingers. The lesions began a few months after she started working in
that unit. Patch tests were performed with the standard series (Spanish Group for Research into Dermatitis and Skin Allergies
[GEIDAC]), cosmetics series, Metvix cream “as is,” the Metvix vehicle supplied by the manufacturer, and some of the excipients
separately (methyl para-hydroxybenzoate [Nipagin M], propyl para-hydroxybenzoate [Nipasol M], isopropyl myristate, cetostearyl
alcohol [Lanette N], and disodium edetate). After day-2, day-4, and day-7 readings, positive results were achieved only with Metvix
cream “as is.” Tests performed on a control group of 15 individuals were negative. Literature on cases of allergic contact dermatitis
from methyl aminolevulinate is reviewed. It should be emphasized that the present case is the first occupational case reported so far.

ETVIX CREAM (Penn Pharmaceuticals Ltd., South =~ Case Report

Wales, UK) contains the active ingredient methyl
aminolevulinate (methyl 5-amino-4-oxo-pentanoate [CAS
33320-16-0])—a methyl ester derivative of aminolevulinic

A 49-year-old-woman with no history of atopic dermatitis
presented with itchy lesions consisting of erythematous
scaly patches involving the upper and lower eyelids of both
eyes (Fig 1) and erythema and dryness on the fingertips of
both hands.

The patient had been working as a nurse’s aide in the
dermatology department, assisting in the PDT unit once a
week for 2 years. Her job consisted of applying and
removing the MAL cream and the occlusive dressing,
cleaning the area with physiologic saline solution, and
helping the patients adjust the protective glasses. She did
not use gloves regularly. The lesions appeared a few
months after she had begun working in that unit and
progressively deteriorated, with periodic exacerbations
right after her exposure to the MAL cream each week.
The lesions resolved completely after she stopped working
in the PDT unit.

The patient was patch-tested with the standard series of
the Spanish Group for Research into Dermatitis and Skin
Allergies (GEIDAC) (Marti Tor, Barcelona, Spain), a
cosmetics series (Marti Tor), Metvix cream (methyl
aminolevulinate 160 mg/g 16% cream for topical use)

acid—and 14 excipients composing the vehicle (Table 1).

Metvix is topically used in photodynamic therapy (PDT)
to treat several types of nonmelanoma skin cancer. PDT
involves the application of Metvix under occlusion for
3 hours, followed by exposure to red light. Methyl
aminolevulinate (MAL) is captured by tumorous cells,
inducing the selective accumulation of photoactive porphy-
rins in a concentration 20 times higher than that in healthy
peritumoral tissue. Exposure to red light at a total dosage of
37 J/cm® in the presence of oxygen results in a photodynamic
reaction leading to the formation of cytotoxic singlet oxygen
and the selective destruction of the tumor cells.

MAL may cause sensitization by skin contact. There are 18
published reports of cases of contact dermatitis from MAL,
none of them occupation related.'”> We report a new case that
involves a health care worker and review the relevant literature.
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DECKER

“as is,” Metvix vehicle (supplied by the manufacturer),
and some of the excipients separately (Table 2). Patches
were removed after day (D) 2, and skin reactions were
assessed on D2, D4, and D7. Results were positive only
with Metvix cream “as is” (Fig 2). The results of patch
tests performed on 15 controls were negative (see Table 2).
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Table 1. Ingredients of the Vehicle in Metvix Cream

Self-emulsifying glyceryl monostearate

Cetostearyl alcohol

Polyoxyl 40 stearate

Methyl para-hydroxybenzoate (E-218, Nipagin M, Clariant
Corporation, Muttenz, Switzerland)

Propyl para-hydroxybenzoate (E-216, Nipasol M, Clariant
Corporation)

Disodium edetate

Glycerol

White soft paraffin

Cholesterol

Isopropyl myristate

Arachis oil

Refined almond oil

Oleyl alcohol

Purified water

Discussion

In 2004, Wulf and Philipsen reported the first case of
contact dermatitis secondary to MAL use, involving a
patient diagnosed with necrobiosis lipoidica.' Reports of
18 more cases of contact dermatitis from MAL have been
published thus far; none of the cases occurred in an
occupational settingz_5 (Table 3).

In 2009, Korshoj and colleagues studied the frequency of
sensitization to MAL after PDT by comparing a group of
20 patients treated with at least five sessions of PDT with a
control group of 60 healthy individuals not previously
exposed to MAL.” The risk of sensitization was 35% for the
patient group and 1.7% for the control group (p < .0001,
Fisher exact test). According to these results, MAL seemed

Figure 1. Erythematous, scaly, and dry plaques of contact dermatitis
involving both the upper and lower eyelids, with special intensity
around the inner canthus.

Figure 2. Day-4 reading of the patch test with Metvix cream “as is,”
showing an intense reaction of erythema and papules exceeding the
area of contact with the patch.

to be a strong sensitizer. The results of all patch tests
performed with the vehicle were negative, which led to the
conclusion that sensitization was more likely due to the
active compound than to the other ingredients.

It was not possible to perform patch tests with pure MAL
in any of the reported cases, which is why the possibility of a
combined sensitization has never been totally ruled out.
However, this seems unlikely since the ingredients of the
vehicle proved to be very light sensitizers.

Information about the prescription of Metvixia
(Penn Pharmaceuticals Ltd.) in the United States
(including the results of a cutaneous safety test
performed with 58 healthy volunteers) is available on
the Internet. Fifty-two percent of the individuals (30 of

Table 2. Patch-Test Results

After 2 After 4 After 7

Allergen Days Days Days

GEIDAC standard series - - -
Cosmetic series - - -
Metvix cream “as is” ++ +H -+
Metvix vehicle “as is” - - -
Methyl para-hydroxybenzoate 3% - - -
pet
Propyl para-hydroxybenzoate 3% pet ~ — - -
Isopropyl myristate 10% pet - - -
Cetostearyl alcohol 20% pet (Lanette — — - -
N, Cognis Corporation, Monheim,
Germany)
Disodium edetate 1% pet - - -

GEIDAC = Spanish Group for Research into Dermatitis and Skin Allergies;
pet = in petrolatum. Cognis Corporation, Monheim, Germany.



218

Pastor-Nieto et al

Table 3. Literature Review of Cases of Allergic Contact Dermatitis from Methyl Aminolevulinate

No.  Lead Age No. of Metvix Patch-  Vehicle Patch- 5-ALA Patch-
Case  Author (yr)  Sex  Diagnosis Sessions  Test Result Test Result Additional Tests and Results
1 Wulf! 30 F NL 4 + — (1%, 5%, PPIX patch-test result:
10%) negative
2 Harries® 79 F BCC 4 + NT Cetostearyl alcohol, propyl
para-hydroxybenzoate,
methyl para-
hydroxybenzoate,
isopropyl myristate,
sodium edetate, and
arachis oil: all
negative (30 negative
controls)
3 Hohwy’ 31 F PK 4 ++ — (5 cases) 25 negative controls
4 Hohwy’ 59 M  BCC 21 R
5 Hohwy’ 63 F AK 9 ++
6 Hohwy’ 57 F BCC 4 +
7 Hohwy’ 62 F BCC 5 ++
8 Hohwy’ 70 M  BCC 6 ++
9 Hohwy’ 65 M AK 2 ++
10  Hohwy’ 50 F  BCC 4 ++
11 Hohwy’ 58 F  AK 4 ++
12 Jungersted* 64 M  AK 4 +++ ++ (20%) 4 negative controls
13 Jungersted* 64 M  AK,BCC 9 ++ — (1%, 5%,
10%)
14 Jungersted* 62 F AK 6 ++ +++ (20%)
15 Korshoj® 70 M AK 11 ++ (as is, 50% Only 1 Metvix prick test:
and 20%) positive dermographism
16 Korshoj® 80 M AK 5 + (as is);50% case in Metvix prick test: negative
and 20%, — series
17 Korshoj5 68 M AK,BCC 21 ++ (as is, 50% Metvix prick test: negative
and 20%)
18 Korshoj® 61 M AKBCC 13 ++ (as is, 50% Metvix prick test: negative
and 20%)
19 Present case 49 F None 0 +++ NT 15 negative controls.

Standard (GEIDAC) and
cosmetics series,
cetostearyl alcohol,
propyl para-
hydroxybenzoate, methyl
para-hydroxybenzoate,
isopropyl myristate, and
sodium edetate: all
negative

AK = actinic keratosis; 5-ALA = 5-aminolevulinic acid; BCC = basal cell carcinoma; F = female; GEIDAC = Spanish Group for Research into Dermatitis
and Skin Allergies; NL = necrobiosis lipoidica; M = male; NT = not tested; PK = porokeratosis; PPIX = protoporphyrin IX.

58) were sensitized, having positive reactions to Metvixia  with the severe disseminated reactions described in the
patch tests 2 weeks after the exposure was interrupted.®
These results are in accordance with the high sensi-

tization rate detected by Korshoj and colleagues’ and

literature.
To the best of our knowledge, the present case is the
first one known to be related to an occupational exposure.
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In view of this, health care professionals should be
encouraged to use gloves as a preventive measure while
applying and removing MAL cream.

It is possible that the risk of sensitization to MAL has
been underestimated. Because many of the intense
inflammatory reactions following PDT often seen in
clinical practice are usually attributed to the proper
mechanism of action of the drug, patch tests are generally
not performed. We believe that some of those reactions
might actually reflect an underlying contact dermatitis,
which is why it is advisable to perform epicutaneous tests
on all patients who develop severe inflammatory reactions
following the application of MAL cream.
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