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Abstract

Background: Methyldibromo glutaronitrile (MDBGN) was one of the most frequent

and relevant allergens found in patch testing at the beginning of this century. In

2008, this preservative was banned from cosmetics in Europe and ever since the

prevalence of contact allergy to MDBGN has progressively decreased. Despite that

gradual decline, MDBGN is still patch-tested in most baseline series. This study

assessed the frequency of MDBGN sensitization, epidemiological characteristics of

allergic patients, and the relevance of positive patch tests in a nationwide Spanish

registry (REIDAC).

Patients and methods: We evaluated consecutively patch-tested patients in all par-

ticipating centres. Using these data, we calculated the proportion of patients with

positive patch tests to MDBGN from June 2018 to June 2020 and evaluated the rele-

vance of the positive patch tests.

Results: One hundred and fourteen out of 5072 (2.24 %) tested patients were sensi-

tized to MDBGN. Clinical current relevance was confirmed in only one case.

Conclusion: Although the frequency of contact allergy to MDBGN remains high, no

clinical significance was found in most of these patients (5072 tests needed to obtain

one relevant positive result). The clinical usefulness of this allergen seems weak and

its continued inclusion in the European baseline series is questionable.

K E YWORD S

allergic contact dermatitis, clinical relevance, cross-sectional study, methyldibromo glutaronitrile,
patch tests

1 | INTRODUCTION

Methyldibromo glutaronitrile (MDBGN) (CAS no.35691-65-7,

chemical name: 2-bromo-2-(bromomethyl)pentanedinitrile) was

introduced in 1985 in Europe as a safe and cheap alternative to

other preservatives.1 Soon after its introduction, several cases of

allergic contact dermatitis to it were published.2-4 During the 90s

and the early 2000s, this problem became epidemic.5 Because of

these high rates of contact allergy with current relevance to

MDBGN, it was included in the European baseline patch test

series in 20056 and, eventually, legislative measures were intro-

duced in the European Union (EU) to reduce its health impact.

Thus in 2005,7 the European Commission banned MDBGN from

being used in leave-on cosmetics and in 2008,8 it was banned

from rinse-off cosmetics. These policies led to a significant

decrease in the prevalence of contact allergy to MDBGN.9,10

Accordingly, it was difficult to evaluate the relevance of most

positive patch tests from then on.11,12 Some authors advocated

maintaining MDBGN in the baseline series, based on possible

non-regulated sources that could explain new cases of sensitiza-

tion and dermatitis elicitation among young people.13 In this

report we calculated the proportion of relevant positive tests in

consecutive patients in several centres across Spain in order to

evaluate whether the removal of MDBGN from European baseline

series may be justified in our region.

The aims of our study were to (a) ascertain the current prevalence

of contact allergy to MDBGN in a Spanish population and its clinical

relevance among patients with positive patch tests; (b) detect statisti-

cally significant differences in qualitative variants using the

MOAHLFA (male, occupational dermatitis, atopic dermatitis, hand der-

matitis, leg dermatitis, face dermatitis, age ≥ 40 years) index, between

those patients allergic and non-allergic to MDBGN; and (c) check pos-

sible differences in the irritant properties between MDBGN in TRUE-

test and petrolatum (pet.)
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2 | PATIENTS AND METHODS

We performed a cross-sectional study involving all patients included

in the Spanish Allergic Contact Dermatitis Registry (REIDAC) and

tested with the Spanish baseline series,14 including MDBGN. This reg-

istry was established in June 2018 and prospectively collects data

from 20 tertiary centres with contact dermatitis units throughout

Spain. It involves continuous online monitoring for data completeness

and accuracy. MDBGN 0.5% pet. from Allergeaze (SmartPractice,

Calgary, Canada) was patch tested in six centres, two centres used the

same concentration from Chemotechnique Diagnostics (Vellinge,

Sweden) and in 12 centres MDBGN 5mcg/cm2 included in TRUE-test

(MEKOS Laboratories A/S, Hillerød, Denmark) was used. Patch tests

were performed according to the European Society of Contact Der-

matitis patch test guidelines.15 A current relevance was considered as

“certain” when exposure to a source of MDBGN was proven (eg,

labelled in a suspicious product) and if a temporal relationship

between the exposure and the occurrence of dermatitis was con-

firmed; “possible” relevance was considered whenever a repeated

open application test (ROAT) or use test with a suspected (un)labelled

culprit product (acquired outside the EU) was positive. A descriptive

analysis was performed using the χ2 test and comparing data regard-

ing the MOAHLFA index; for the study of the youngest participants

we also added another variable, age ≥20 years, in the descriptive anal-

ysis. P-values <.05 were considered significant. Logistic regression

with odds ratios (ORs) and 95% confidence intervals (CIs) were per-

formed for the analysis of those variables with significant differences

between those allergic and non-allergic to MDBGN. Irritant or doubt-

ful readings were not included in the calculation of MOAHLFA. Data

were recorded using the free online platform Openclinica, version

3.12 (https://www.openclinica.com/, Openclinica LLC, Massachusetts,

RRID: SCR_019223) and analyzed with the program Stata software,

version 16, (StataCorp LLC, Texas, RRID:SCR_012763).

3 | RESULTS

From June 2018 to June 2020, 5081 patients were patch-tested,

2097 with MDBGN pet. and 2984 with TRUE-test. The results of

patch tests with both preparations are shown in Table 1. One hundred

and fourteen out of 5081 patients (2.24%) were positive to MDBGN,

but current relevance was found in case only one case involving a

73-year-old woman who used cosmetics bought outside the EU. Four

additional positive tests were considered of past relevance, involving

a 55-year-old woman with a past history of contact allergy to cos-

metics; two retired women (72 and 69 years old) who had previously

worked as office cleaners in contact with several cleaning detergents;

and a 36-year-old man working as mechanic in contact with different

oil products at work. Current exposure to products containing

MDBGN could not be confirmed in any of the four patients; however,

the clinical history evidenced past contact with this allergen in all

cases.

The demographic characteristics of the patients regarding the

MOAHLFA index are shown in Table 2. Most of our patients were

non-atopic women with a non-occupational disease. The results of

the bivariate analysis are shown in Table 2. We only found significant

differences regarding the variables age >40 and age >20, which

remained when we performed logistic analysis of both variables

(Table 3). Figure 1 shows an increased trend with age for being allergic

to MDBGN for both TRUE-test and pet.

TABLE 1 Results of patch testing MDBGN with TRUE-test and
0.5% pet

TRUE-test n (%) Pet. n (%) Total n (%)

Positive 22 (.74) 92 (4.38) 114 (2.24)

Doubtful 2 (.07) 6 (.29) 8 (.16)

Irritant 0 1 (.05) 1 (.02)

Negative 2960 (99.20) 1998 (95.28) 4958 (97.58)

Abbreviation: MDBGN, methyldibromo glutaronitrile.

TABLE 2 Demographic characteristics and results of logistic analysis of the patients regarding MOAHLFA index and age > 20 years

Characteristic
Negative test to
MDBGN, n (%)

Positive test to
MDBGN, n (%)

OR of positive
test 95% CI P-value

Male 1490 (30.05) 39 (34.21) 1.21 .818-1.79 .33

Occupational 880 (17.74) 19 (16.66) .97 .58-1.60 .907

Atopy 790 (15.93) 13 (11.40) .67 .37-1.20 .177

Hand 1430 (28.84) 42 (36.84) 1.43 .97-2.11 .064

Leg 285 (5.74) 9 (7.89) 1.40 .70-2.80 .334

Face 1295 (26.11) 27 (23.68) .87 .56-1.35 .554

Age >40 3475 (70.09) 94 (81.57) 2.00 1.23-3.26 .004

Age >20 4607 (92.92) 113 (99.12) 8.61 1.20-61.83 .032

Note: n= number of patients, (%) percentage with respect to the total of patients in each category.

Abbreviations: CI, confidence interval; MDBGN, methyldibromo glutaronitrile; MOAHLFA, male, occupational dermatitis, atopic dermatitis, hand

dermatitis, leg dermatitis, face dermatitis, age ≥ 40 years; OR odds ratio.

574 MERCADER-GARCÍA ET AL.

https://www.openclinica.com/


4 | DISCUSSION

In an epidemiological survey referencing the results of patch tests

with the GEIDAC baseline series, performed in consecutive patients in

17 centres across Spain in 2012, Hervella-Garces et al14 found a prev-

alence of contact allergy to MDBGN of 2.09%. In that research, cur-

rent relevance of positive tests was 21%. We observed a similar

frequency of sensitization, but, unlike the previous study, current rele-

vance could be ascertained in only one patient (1/114, 0.87%).

Another Spanish study12 that analyzed data from 2004 to 2014 in

eight centres, found contact allergy to MDBGN in 121 out of 8217

patients (1.47%), with only four being of current relevance

(4/121, 3.3%).

Accurately defining relevance is difficult in any patch testing

investigation. We contacted the office of the European Chemicals

Agency (ECHA) in Spain and requested information regarding the

current intended uses of MDBGN.16 Considered a type-6 biocide, it

can only be used as a preservative for water-based decorative

paints applied by brush or roller indoors since 2015. Any manufac-

turer that intends to use it in Spain must ask for permission from

the Spanish Ministry of Health. Since 2015 there have been no

requests for this type of permission (P. Mercader, personal commu-

nication, july 25, 2020). Therefore, we only suspected current rele-

vance regarding one patient who had been exposed to cosmetics

bought outside the EU. Although there are reports in Europe about

the use of MDBGN in topical drugs17or a detergent for leather,18

these cases must be considered the exception, rather than the rule,

since a widespread non-compliance with the law seems unlikely. In

terms of efficiency, our data show that when we patch test

MDBGN as a component of the baseline series, it is necessary to

perform 5072 tests to obtain one positive relevant result.12 Proba-

bly, most cases of contact allergy to MDBGN in our series represent

historical sensitizations that developed years ago, when the use of

this preservative was still widespread. The bivariate analysis of the

MOAHLFA index support this hypothesis, as the only statistically

significant difference in the ORs was found for the variable “age
>40”. If we consider the “age >20”, then the differences in the ORs

are even wider. Another explanation for these high levels of preva-

lence of MDBGN contact allergy is that patch tests with this sub-

stance are difficult to interpret, that is, false positives easily

occur,19 mainly when higher concentrations are used. In patients

patch-tested with MDBGN 0.5% pet., the dose per unit area is

200 mcg/cm2 (20 mg in a Finn chamber of 8 mm in diameter)20

40 times higher than in TRUE-test (5 mcg/cm2). This difference in

concentration implies that a significant proportion of patients tested

with MDBGN 0.5% pet. may represent irritant reactions, which may

explain the differences in the proportion of positive tests that we

found between both preparations (Table 1). Moreover, when we

evaluated the proportion of positive tests for both preparations

with regard to the age of the patients (Figure 1), we found that all

the positive patients younger than 20 years of age had been patch-

tested with MDBGN 0.5% pet. Accordingly, we cannot rule out that

some of the positive tests in this population actually represent irri-

tant reactions.

The main limitation of our study is that the data came from cen-

tres located in a single country, but the regulatory issues are the same

F IGURE 1 Proportion of positive
patch tests to methyldibromo
glutaronitrile (MDBGN) in TRUE-test and
pet. 0.5% according to age group

TABLE 3 Adjusted odds ratio by hand and atopy of those
variables with significant relevance in bivariate analysis

OR of positive test 95% CI P-value

Age >40 2.04 1.23-3.39 .006

Age >20 7.74 1.07-56.06 .043

Abbreviations: OR, odds ratio; CI, confidence interval.
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across the EU. In our opinion, the results may be extrapolated to any

other country of the EU. However, further multinational studies are

needed to confirm this hypothesis.

According to our results, MDBGN is today a highly inefficient

contact allergen, mainly when higher doses are used and, in our opin-

ion, should be removed from the European baseline series. However,

we believe that MDBGN should remain in the specific series so that it

can be patch tested if the clinical findings justify it.
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