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Abstract

Background: Because Myroxylon pereirae (MP), or balsam of Peru, is nowadays almost

not used “as such,” and fragrance mix 1 (FM1) apparently is more sensitive in

detecting fragrance allergy, the usefulness of testing MP in baseline series was

recently questioned.

Objectives: Identification of the number of clinically relevant patch test reactions to

MP not detected by FM1.

Methods: Retrospective analysis of 12 030 patients patch tested with MP and FM1

for contact dermatitis between January 2018 and December 2019 in 13 Italian der-

matology clinics.

Results: Four hundred thirty-nine patients (3.6%) had a positive patch test reaction to

MP; 437 (3.6%) had a positive patch test reaction to FM1. Positive reactions to both MP
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and FM1 were observed in 119 subjects (1.0%), 310 (2.6%) reacted to MP only,

304 (2.5%) to FM1 only, 5 to MP and sorbitan sesquioleate (SSO), 9 to FM1 and SSO,

and 5 to MP, FM1, and SSO. Single sensitizations were clinically relevant in 75.2% of

cases for MP (62.9% current, 12.3% past) and 76.3% for FM1 (70.1% current,

6.2% past).

Conclusions: Based on our results, MP appears to be still worth testing along with

FM1 in baseline series, because it allows detection of a remarkable number of fra-

grance allergies, often relevant, which would be otherwise missed.
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1 | INTRODUCTION

Myroxylon pereirae (MP), also known as balsam of Peru (CAS

no. 8007-00-9), is an aromatic, fixative and mild antiseptic, antifungal,

and antiparasitic resin, obtained from the bark of Myroxylon balsamum

var. pereirae.1,2 MP has been a frequent contact sensitizer in the past,

and for this reason its use “as such” has been almost abandoned;

however, 4%–8% of patients tested with baseline series still show

positive reactions to MP.1 Although with a certain variability in its

composition, MP contains several fragrance chemicals1 and is consid-

ered a marker of fragrance allergy. Positive patch tests to MP and fra-

grance mix 1 (FM1) are frequently associated because of shared

components. This fact, and the higher sensitivity of FM1 in detecting

fragrance allergy, led some authors to propose elimination of MP from

baseline series.1 In a recent article, de Groot1 suggested a path to

achieve a definitive conclusion on this matter, composed of four

sequential studies. In his words, “Study 1 determines the percentage

of single positive reactions to MP (ie, with negative results for FM I)

and how many of these are relevant, either by indicating fragrance

allergy or from contact with products actually containing MP. These

data can give an indication of the added value of MP and whether MP

qualifies for continued inclusion in the European baseline series.”1

Following these suggestions, we performed a nationwide study aimed

to define the “added value” of testing MP along with FM1, that is, the

number of clinically relevant positive reactions to MP not detected by

FM1, which represent cases of fragrance allergy that would be other-

wise missed.

2 | METHODS

We retrospectively examined the data of 12 030 consecutive patients

(4110 male and 7920 female, mean age 47.3 ± 17.2 years, range 13–

80) who were patch tested for contact dermatitis between January

2018 and December 2019 in 13 dermatology clinics homogeneously

distributed across Italy. All patients had underwent patch testing with

the SIDAPA (Società Italiana di Dermatologia Allergologica Pro-

fessionale e Ambientale) baseline series,3 in Haye's Test Chambers

(Haye's Service, Alphen aan den Rijn, The Netherlands) on SOFFIX

tape (Artsana, Grandate, Italy). Readings were performed by experi-

enced dermatologists in line with national and international

guidelines,3 on day 2 (D2), D4, and D7, with patients asked to return

if late reactions occurred. When appropriate on the basis of clinical

history and results, further patch tests with specific haptens and/or

suspected products were performed subsequently, with an interval of

at least 1 month. Cases of positive reactions to MP and/or FM1, asso-

ciated or not with allergy to sorbitan sesquioleate (SSO), were

selected (irritant or doubtful reactions were not considered). The

assessment of clinical relevance of positive MP patch test was based

on fulfilling the following three criteria: patient's history of possible

exposure to scented products, clinical examination, and remission of

dermatitis after the patient stopped using scented products.3 For the

purpose of this study, only clearly positive reactions (ie, +, ++ or +++)

were considered. Equally tests with ?+ reactions were repeated and

readings were performed up to D7. Microsoft Excel (Microsoft, Red-

mond, Washington) was used for statistical analysis (Student t-test for

continuous data, chi-square test for categorical data). P < .05 with

Bonferroni correction was considered significant.

3 | RESULTS

Among the 12 030 patients, 752 (6.3%) were included in the study;

439 (3.6%) had a positive patch test reaction to MP and 437 (3.6%) to

FM1. Positive reactions to both MP and FM1 were observed in

119 subjects (1.0%), whereas 310 (2.6%) reacted to MP only and

304 (2.5%) to FM1 only; the remaining 19 were positive to SSO in

addition to MP and/or FM1 (5 MP + SSO, 9 FM1 + SSO, 5 MP

+ FM1 + SSO) (Figure 1). Table 1 shows scoring and clinical relevance

of positive patch test reactions to MP and/or FM1. Comparison
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between centers did not show significant differences in the relative

frequency of scores attributed to patch test reactions. Single sensiti-

zations were clinically relevant in 75.2% of cases for MP (62.9% cur-

rent, 12.3% past) and 76.3% for FM1 (70.1% current, 6.2% past).

The mean age of patients who were positive to MP only was

55.8 ± 16.3 years, higher than that of patients who were positive to

FM1 only (48.4 ± 19.0 years; P < .001) or with co-reactivity to MP

and FM1 (51.6 ± 17.9 years; P = .027, not significant after Bonferroni

correction). Female patients were more represented among patients

who were positive to FM1 only (n = 219, 72.0%) than among those

positive to MP only (n = 188, 60.7%; P = .0028) or to MP and FM1

(n = 72, 60.5%; P = .021, not significant after Bonferroni correction). A

personal history of atopy (cutaneous and/or respiratory) was present

in 96 patients who were positive to MP only (31.0%), 134 positive to

FM1 only (44.1%; P < .001 vs the previous group), and 46 positive to

both MP and FM1 (38.7%). No significant differences between groups

were observed for frequency of facial, leg, or hand dermatitis.

4 | DISCUSSION

Diagnosis of fragrance allergy is often challenging. The high (and

increasing) number of substances possibly involved is an important

cause of such difficulties. Based on scientific literature, the European

Union defined a list of 26 fragrances identified as contact allergens in

humans, the use of which must be explicitly declared in the label of

any product marketed in member countries.2 Baseline series contain

some markers for fragrance allergy: in the European and in the SIDAPA

series, these are MP, FM1, FM2, and hydroxyisohexyl 3-cyclohexene

carboxaldehyde.3 MP is a mixture of multiple and yet not completely

defined substances, which includes components of FM1 (among other

fragrances of baseline series, only farnesol, a component of FM2, may

be present in some MP extracts, but only in traces).1 This fact, together

with the substantial elimination of MP “as such” from consumer prod-

ucts (only some extracts and distillates can be used, with restrictions,

in products that may come in contact with skin), led some authors to

question whether the use of MP in baseline series may detect cases of

fragrance allergy that are not already revealed by FM1.1

Our data suggest that positive patch test reactions to MP and to

FM1 frequently do not coincide, and many relevant allergies would be

missed if MP was excluded from baseline patch test series: in our pop-

ulation, 2.6% were positive only to MP and among patients with clini-

cally relevant allergy to MP (n = 342), 233 (68.1%) were negative to

FM1. Our data also show that coreactivity to MP and FM1 can be

explained by sensitization to SSO only in few cases, as already

suggested in the literature.1,4

Crude MP cannot be used in perfumes and cosmetics, whereas

some extracts and distillates are allowed with restrictions1: this might

explain the higher percentage of women, main consumers of such

products,5,6 among patients allergic to FM1 only.

Although the lack of coreactivity to FM1 in many patients aller-

gic to MP is known, few studies tried to define the “added value”

F IGURE 1 Number of patients with patch tests that were
positive to Myroxylon pereirae (balsam of Peru) and/or fragrance mix
1, associated or not with allergy to sorbitan sesquioleate. (Note: the
circle representing sorbitan sesquioleate is not in scale.) Allergy to
sorbitan sesquioleate is shown because this substance can be a
component of both fragrance mix 1 and Myroxylon pereirae
preparations used for patch tests

TABLE 1 Results and clinical relevance of patch tests in patients
who were positive to Myroxylon pereirae (n = 310), fragrance mix 1

(n = 304), or both (n = 119)

Result of patch test
Number of positive
reactions (%)

Myroxylon pereirae only (n = 310) Relevant Not relevant

+ 95 (30.6) 56 (18.1)

++ 126 (40.6) 21 (6.8)

+++ 12 (3.9) —

Fragrance mix 1 only (n = 304) Relevant Not relevant

+ 102 (33.6) 47 (15.5)

++ 116 (38.2) 25 (8.2)

+++ 14 (4.6) —

Myroxylon pereirae/fragrance mix 1
(n = 119)

Both
relevant

Both not
relevant

+ / + 12 (10.1) 4 (3.4)

+ / ++ 10 (8.4) 1 (0.8)

+, not relevant / ++, relevant 2 (1.7)

+ / +++ 7 (5.9) —

++ / + 12 (10.1) 1 (0.8)

++ / ++ 45 (37.8) 2 (1.7)

++ / +++ 10 (8.4) —

+++ / + 3 (2.5) —

+++ / ++ 6 (5.0) —

+++ / +++ 4 (3.4) —
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of testing MP in addition to FM1.7-10 In three papers published in

1996,7 1997,8 and 2001,9 Johansen et al. reported two cases of allergy

to MP not associated with allergy to FM1 (relevance not explicitly

stated), but only data concerning patients sensitized to perfumes

(23, 37, and 33, respectively, of 335, 500, and 480 patch tested) were

described in the papers. Cuesta et al.10 found, among 1253 routinely

tested patients, 51 positive to MP but not FM1, 27 to FM1 but not

MP, and 29 to both; however, the individual relevance of these reac-

tions was not reported. In a subgroup of 54 patients tested also with a

specific fragrance series, 3 of 12 single reactions to MP, 16 of 19 single

reactions to FM1, and 11 of 17 co-reactions to MP and FM1 were

associated with reactions to other fragrances. These data differ remark-

ably from ours, but were obtained in a much smaller population. More

recently, Uter et al. published a retrospective analysis of 40 709 patch

tests performed in Information Network of Departments of Dermatol-

ogy centers in a 4-year period.11 Of these patch tests, 35 361 included

MP, FM1, and FM2, and the frequencies of positive reactions to these

three haptens were 7.82%, 7.17%, and 4.82%, respectively. As in our

population, single reactions to MP (5.54%) or FM1 (4.89%) were much

more frequent than simultaneous reactions to MP and FM1 (2.28%).11

Also in this case, however, the relevance of reactions to MP was not

declared.

As reported by de Groot,1 use of MP in pharmaceutical, cosmetic,

or consumer products is nowadays very limited, with no other known

relevant sources of contact (the role of systemic intake through diet

or other sources is debated), but MP is still a marker of fragrance

allergy. A possible explanation, suggested by some authors,1,12 is that

MP might reveal the sensitization to fragrances (contained in cos-

metics, perfumes, and so on) that are not “picked up” by FM1. How-

ever, the substances responsible for single allergic reactions to MP are

currently largely unknown.1

A limitation of our study, shared with all others available in the litera-

ture to date, is its retrospective nature. Second, we considered only

patients with patch tests that were positive to MP and/or FM1, without

evaluating cases of possible co-reactivity between MP and other markers

of fragrance allergy included in the baseline series (FM2 and hydro-

xyisohexyl 3-cyclohexene carboxaldehyde). However, the possibility that

these substances may reveal a sensitization to components of MP not

detected by FM1 appears remote: as mentioned above, at the present

state of knowledge, farnesol (contained in FM2) is the only one of these

“non-FM1” fragrances of baseline series that may be contained in MP,

although in traces and inconstantly.1 Thus the role of FM2 in the defini-

tion of the “added value” of testing MP in baseline series is expected to

be rather limited. Consistently with this theoretical basis, Uter et al.

reported that only 0.4% of 35 361 patients tested were simultaneously

positive to MP and FM2 and negative to FM1.11

We chose to repeat patch tests with MP in all the patients with

doubtful (?+) patch test reactions, performing readings up to D7,

because these cases must be considered worth of attention in clinical

practice, as they are sometimes true reactions, clinically relevant for

disease.13 Similarly, to be more selective, we classified as not relevant

all reactions for which a clear connection with present or past expo-

sure could not be found; however, origin and clinical relevance of

reactions to MP often remain unclear in daily practice, because

patients are not always able to provide complete and reliable perti-

nent anamnestic data.

Future research should be focused on better definition of the

components of MP: 30–40% of them are yet unknown resins and veg-

etal oils, potentially allergenic.14 Identification and separate testing of

these components could reveal those with more frequent clinical rele-

vance and not detected by FM1.

Another interesting line of clinical research could be to prospec-

tively and systematically test the 26 highly allergenic fragrances, iden-

tified by the European Union,2 in all patients with suspected fragrance

allergy. Indeed, some authors showed that, in a number of cases,

patch tests with all fragrance screeners give negative results, and only

tests with individual fragrances can reveal allergy (but, surprisingly,

also vice versa).15-18

5 | CONCLUSIONS

Based on our results, we believe that at the current state of knowl-

edge MP is still worth testing along with FM1 in baseline series,

because it allows detection of a remarkable number of fragrance aller-

gies, often relevant, which would be otherwise missed.
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