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ABSTRACT

Background: Allergens are periodically added to the European Baseline Series (EBS) to audit their value in consecutive patch
testing.

Objectives: To present results of audit allergens tested in consecutive patients in 54 departments in 13 European countries dur-
ing 2021 and 2022.

Methods: Anonymized or pseudonymized individual data, and partly aggregated data on patch test rest results and their clinical
relevance were prospectively collected and centrally pooled and analyzed.

Results: In 2021 and 2022, 18 832 patients were patch tested with the EBS, and 2860 with the TRUE Test baseline series (supple-
mented with some missing EBS allergens). Of these patients, 17359 were additionally tested with one or more of the 19 audit aller-
gen preparations examined. Apart from the terpene hydroperoxides (OOH) which yielded the highest numbers of positive patch
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test reactions (linalool-OOH 1% pet.: 7.65 (7.09%-8.23%) [95% CI| and limonene-OOH 0.3% pet. 6.78 (6.26%-7.32%)), positive re-
actions were most often seen to benzisothiazolinone (3.71 (3.3%-4.15%)), sodium metabisulfite (3.49 (3.14%-3.88%)), Evernia fur-
furacea (tree moss, 1.79 (1.4%-2.26%)), and decyl and lauryl glucoside, at 1.49 (1.25%-1.76%) and 1.26 (1.05%-1.51%), respectively.
The other allergens yielded around 1% or fewer positive patch test reactions. Clinical relevance varied, with Evernia furfuracea,
2-bromo-2-nitropropane-1,3-diol and terpene hydroperoxides considered relevant in more than 2/3 cases, while for other fre-
quent sensitizers benzisothiazolinone and sodium metabisulfite, relevance could be confirmed in half of the cases or less often.

Conclusions: The current results, along with other published data, will serve to inform decisions concerning possible revision of

the EBS, considering frequency of positive reactions, their clinical relevance and the overall reaction profile of each of the allergens.

1 | Introduction

A “baseline” series should comprise those contact allergens which
are of greatest importance and relevance for the majority of pa-
tients. It is regularly used for patch in testing all patients in whom
allergic contact dermatitis is suspected or should be excluded. Its
composition varies in time and with geographical region, reflect-
ing changes and differences of exposure, respectively. Following
fundamental conceptual thoughts delineating the objectives of a
baseline series published two decades ago [1], the criteria for in-
clusion have recently been revisited [2]. The 2019 version of the
European Baseline Series (EBS) [3] has been used until end of
2022, followed by the 2023 version [4]. The present paper summa-
rizes results obtained with the recommended additions and with
additional allergens under scrutiny for possible inclusion into the
EBS in the years 2021/22. These “audit” allergens are not (yet) in-
cluded in the EBS, but regularly evaluated for EBS inclusion, or
alternatively recommended to be used in a targeted way, that is,
in special patch test series. Data were contributed by members of
the European Surveillance System on Contact Allergies (ESSCA),
a working group of the European Society of Contact Dermatitis
(ESCD; https://www.escd.org), by members of the EBS taskforce
of the ESCD, and, in terms of aggregated results, by the Spanish
“Grupo Espafiol de Investigaciéon en Dermatitis de Contacto y
Alergia Cutanea” (GEIDAC)/“Registro Espaiiol de Dermatitis de
Contacto” (REIDAC) surveillance network described in [5].

2 | Methods

Concerning the methodological background, the reader is re-
ferred to the parallel publication on results with the EBS obtained
2021/22 [6]. In brief, most members of above-mentioned groups,
besides EBS results, also contributed anonymized or pseud-
onymized individual data on additional “audit” allergens. The
Spanish REIDAC network as well as one UK department (Leeds)
provided aggregated (results) data, that is, the number of patients
tested, the number of positive, and of doubtful reactions for the
allergens within scope of this analysis. All groups adhered to the
ESCD patch test guideline [7]. As with the EBS results analysis,
the maximum reaction between day (D) 3 and D5 (inclusive)
was used as outcome, following current ESSCA standards (see
discussion in [6]). As the clinical relevance of positive patch test
reactions is of particular interest when evaluating allergens as
potential candidates for the EBS, the usual reluctance to use rele-
vance information, mostly due to lack of standardized definitions
and usage [8], has been set aside. Fully conscious of the “softness”
of this data, the frequencies of relevance attribution as “current,”
“current/occupational,” “current/nonoccupational,” “past,” “past/

occupational,” and “past/nonoccupational” was descriptively ex-
amined. In this context, “possible” and even “probable” relevance
had not been considered, but only “certain” relevance, where such
subdivision had been possible at all—or relevance which had not
been further qualified, as common in most departments' usage. If
more than one concentration of an allergen is tested in a patient,
clinical relevance would not differ between different concentra-
tions; however, in case different patients (in different departments)
were tested with different concentrations, clinical relevance was
stratified for test concentration.

It has to be noted that concomitant reactivity could only be as-
sessed if individual data were present for the allergens involved,
which was only partially the case. Hence, the numbers of over-
all tested of two allergens involved may be considerably higher
than the number of actually usable paired patient data sets; the
effective sample size always being specified. Data management
and statistical analysis have been performed with the R statis-
tical software (https://www.r-project.org; RRID:SCR_001905),
version 4.4.x., following pertinent guidelines, including exact
95% confidence intervals (CIs) to proportions (%) [9]. For the cal-
culation of 95% confidence intervals (CIs) to zero proportions an
approximation to an exact CI was used [10]. Cross-reactivity be-
tween contact allergens was illustrated by use of a bivariate odds
ratio (OR) with accompanying 95% confidence interval (CI).

3 | Results

Among the 22891 patients consecutively patch tested in the 66 par-
ticipating departments in 13 European countries during the report-
ing period 2021-22, 18 832 patients were patch tested with the EBS,
and in Spain, 2702 patients with the TRUE Test (SmartPractice,
Phoenix, AZ), usually supplemented with EBS allergens consid-
ered important, such as fragrance mix IT or methylisothiazolinone.

Many departments furthermore tested consecutive patients
with one or several, rarely all, of the 19 allergens in the scope
of this publication; in total, 57 departments. Altogether 17 346
(92.1%) patients were tested with at least one, but usually sev-
eral of the additional allergens, or 80.6% if those tested with
the TRUE Test are additionally considered as denominator.
The number of patients is shown as a breakdown for country in
Table 1, along with the numbers of departments contributing
from that country. The individual contribution by department
and year is shown in Table S1. Population characteristics ac-
cording to the MOAHLFA(P) [11] mostly correspond to those
presented in the EBS results analysis of the same reporting
period [6], and are shown in Table S2. Patch test results with
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TABLE1 | Country-wise contribution of patch testing with (some of)
the audit allergens considered and number of departments per country.

Country N (depts.) N (tested)
AT (Austria) 1 184
BE (Belgium) 1 891
CH (Switzerland) 4 1077
DE (Germany) 11 3408
ES (Spain) 26 3872
GR (Greece) 2 501
HU (Hungary) 1 509
IT (Ttaly) 3 1344
LT (Lithuania) 1 701
NL (The Netherlands) 2 1929
PL (Poland) 1 86
PT (Portugal) 1 524
UK (United Kingdom) 3 2320
Total 57 17 346

Note: For further detail, see Table S1.

the 19 allergens tested along the (European) baseline series
are shown in Table 2.

Among the 5147 patients tested with Compositae mix (CM)
1I 2.5% pet., 815 were also tested with parthenolide 0.1% pet.
Concordance was high, with 7 patients positive and 804 neg-
ative to both preparations. One reacted only to parthenolide,
and 3 only to CM II. Concordance quantified by an odds ratio
(OR) was extremely high with 1876 (95% CI: 173.2-20318.2).
CM II 5% pet. had also been used for patch testing, namely in
4755 patients, with 1.39 (1.08%-1.76%) positive reactions, that
is, a nearly identical yield. No data were available to examine
concomitant reactivity with parthenolide with the higher CM
test concentration. The simultaneous testing of N-Isopropyl-
N’-phenyl-p-phenylenediamine (IPPD) and black rubber mix
in 2124 patients enabled a comparison of positive reactions.
These were seen in eight cases to both, in seven patients only
to IPPD and—entirely symmetrically—also only to black
rubber mix, while 2102 patients reacted to neither allergen
(mixture).

Sorbitan sesquioleate (SSO) was tested in 3 different concen-
trations, albeit by only one department, whereas SSO 20% pet.
was one of the most commonly tested additions (Table 2). The
patient positive to SSO 2% also reacted to the two higher test
concentrations, and the two patients reacting to SSO 5% also
reacted to SSO 20% pet. Considering SSO being a dispersing
agent in fragrance mix I (FM I), coupled reactivity between FM
T and SSO 20% pet. was assessed. While most patients (n =8145)
did not react to either test allergen, 35 reacted positive to both.
Discordant reactions were seen in terms of 35 patients reacting
only to SSO, and 605 only to FM I (p <0.00001, exact McNemar
test). Notwithstanding such extreme asymmetry, the OR of 13.5
(95% CI: 8.4-21.7) indicates moderate association. Analyzing

cross-reactivity in more detail by considering the full scope of
reactivity (Table S3), reactions classified as IR are altogether
rare; with 16 seen to FM II and 16 to SSO. Further, it is interest-
ing to note that (i) 12/16 IR reactions and (ii) 61/80?+ reactions
to SSO occurred in patients reacting negatively to FM I, that is,
the vast majority in both cases.

Concomitant reactivity between decyl and lauryl glucoside was
assessed in the 2823 patients in whom individual data were
available and both allergens had been patch tested: 26 patients
reacted to both glucosides, 2759 to neither, 26 only to decyl glu-
coside and 12 only to lauryl glucoside (OR 229.9 (95% CI: 104.8-
504.3)). Considering the present subgroup as representative, 0.43
(0.22%-0.74%) of consecutive patients would have been missed
if relying on decyl glucoside for the screening of “glucosides con-
tact allergy.”

Regarding Everia furfuracea (tree moss), concomitant reactivity
was assessed toward FM I (as this contains E. prunastri extract)
and toward colophonium, owing to (oxidized) resin acids usually
contaminating tree moss, in those 2048 patients tested with tree
moss (all tested with the two other, baseline series allergens).
Concerning FM 1, 20 reacted positively to both FM I and tree
moss, 121 only to FM I, and 17 only to tree moss (OR 18.4 (95%
CI: 9.4-36)). Regarding colophonium, 16 reacted positively to
both colophonium and tree moss, 54 only to colophonium, and
21 only to tree moss (OR 27.6 (95% CI: 13.6-55.8)). In all, seven
patients, that is, 0.34 (0.14%-0.7%), reacted only to tree moss,
but not to FM I nor colophonium. A different perspective is to
look at the positive predictive value (PPV) of being sensitized
to tree moss if diagnosed allergic to FM I and colophonium, re-
spectively. In this regard, 14.2 (8.9%-21.1%) of patients positive
to FM I will be allergic to tree moss, while for colophonium the
PPV is 22.9 (13.7%-34.5%).

Finally, three formaldehyde releasing preservatives consid-
ered as “recommended additions” to the EBS 2019 version
have been included in the present analysis [3]. Cross-reactivity
between these and formaldehyde was examined. Among the
8148 patients patch tested with formaldehyde 1% aq. (i.e.,
half of the recommended patch test dose), (i) 150 were tested
also with 2-bromo-2-nitropropane-1,3-diol (Bronopol) 0.5%
pet., not considered here owing to the small subsample size;
(ii) 1381 with diazolidinyl urea 2% pet., yielding 25 (3.19%-
65.09%) positive reactions also to formaldehyde among the 8
patients positive to diazolidinyl urea; and (iii) 1387 with im-
idazolidinyl urea 2% pet., yielding 6.67 (0.17%-31.95%) posi-
tive reactions also to formaldehyde among the 15 patients
positive to diazolidinyl urea. Among the 5630 patients patch
tested with formaldehyde 2% aq., (i) 1070 were tested also
with 2-bromo-2-nitropropane-1,3-diol 0.5% pet., yielding 0
(0%-52.18%) positive reactions also to formaldehyde among
the five patients positive to 2-bromo-2-nitropropane-1,3-diol;
(ii) 2717 with diazolidinyl urea 2% pet., yielding 15 (3.21%-
37.89%) positive reactions also to formaldehyde among the 20
patients positive to diazolidinyl urea; and (iii) 3357 with imid-
azolidinyl urea 2% pet., yielding 19.23 (6.55%-39.35%) positive
reactions also to formaldehyde among the 26 patients positive
to diazolidinyl urea. As imidazolidinyl urea has been removed
from the “recommended additions” to the EBS 2023 version
[4], co-reactivity between this formaldehyde releaser and
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TABLE 2 | Patch test results (day 3 to day 5) with audit additions to the European Baseline Series in consecutive patients in the 57 active
departments of the European Surveillance System on Contact Allergies (ESSCA), additional contributors from the EBS working group, and the
contributing “Grupo Espaiiol de Investigacion en Dermatitis de Contacto y Alergia Cutanea” (GEIDAC) members.

Allergen Conc. Tested + ++/+++ +/IR % pos. (95% CI)
Sodium metabisulfite 1.0 9703 246 93 83 3.49 (3.14-3.88)
2-Bromo-2-nitropropane-1,3-diol 0.5 6441 24 10 11 0.53(0.37-0.74)
Diazolidinyl urea 2.0 8972 42 10 12 0.58 (0.43-0.76)
Imidazolidinyl urea 2.0 9618 47 10 27 0.59 (0.45-0.77)
Compositae mix IT? 2.5 5147 51 21 27 1.40 (1.10-1.76)
Compositae mix I1? 5.0 4755 40 26 17 1.39 (1.08-1.76)
Linalool hydroperoxides 1.0 8566 522 133 259 7.65 (7.09-8.23)
Linalool hydroperoxides 0.5 9091 367 67 163 4.77 (4.34-5.23)
Limonene hydroperoxides 0.3 8911 480 124 197 6.78 (6.26-7.32)
Limonene hydroperoxides 0.2 7046 308 73 130 5.41 (4.89-5.96)
Benzisothiazolinone 0.1 7906 239 54 80 3.71 (3.30-4.15)
Octylisothiazolinone 0.1 7484 51 27 17 1.04 (0.82-1.30)
Decyl glucoside 5.0 9089 105 30 98 1.49 (1.25-1.76)
Lauryl glucoside 3.0 9414 107 12 111 1.26 (1.05-1.51)
Evernia furfuracea (tree moss) 1.0 3912 60 10 4 1.79 (1.40-2.26)
Sorbitan sesquioleate (SSO) 20 10714 61 16 108 0.72 (0.57-0.90)
Sorbitan sesquioleate (SSO) 5.0 891 3 0 0 0.34 (0.07-0.98)
Sorbitan sesquioleate (SSO) 2.0 891 1 0 2 0.11 (0-0.62)

Parthenolide 0.1 3989 19 9 7 0.70 (0.47-1.01)
Black rubber mix 0.6 4335 20 8 8 0.65 (0.43-0.93)

Note: Conc., concentration in %, tested in petrolatum.

2Compositae mix 2.5% (5.0%) pet. contains the following extracts and single compounds, respectively: Anthemis nobilis 0.6% (1.2%), Chamomilla recutita 0.6% (1.2%),
Achillea millefolium 0.5% (1.0%), Tanacetum vulgare 0.5% (1.0%), Arnica montana 0.25% (0.5%), and parthenolide 0.05% (0.1%).

diazolidinyl urea remaining in the “recommended additions”
was examined. Among the 4105 patients tested with both, 19
reacted to both, 9 only to diazolidinyl urea, and 19 only to im-
idazolidinyl urea; this difference was not statistically different
(p=0.09, McNemar test).

4 | Discussion

The present report updates previous ESSCA report on the con-
tinually changing set of allergen preparations under scrutiny
for possible inclusion into the EBS, most notably the previous
analysis covering 2019/2020 [12]. Patch test results with the
EBS obtained 2021/22 are presented and discussed in a sepa-
rate publication [6]. Some general aspects are discussed in that
paper which will not be reiterated here, for example, the lack of
universally performed D7 readings and its consequences. In the
following sections, important aspects concerning the selected
allergens will be discussed allergen by allergen. These are sum-
marized in Table S4. Benzisothiazolinone (BIT), sodium met-
abisulfite, and decyl glucoside have meanwhile been taken up
into the currently used EBS, version 2023 [4].

4.1 | Sodium Metabisulfite

Sodium metabisulfite, a marker for sulphite contact allergy, is
still a common sensitizer with a fairly stable to even slightly
higher sensitization prevalence of 3.49 (3.14%-3.88%) com-
pared to the previous analysis (3.0 [2.58%-3.51%]) [12]. This
aligns well with recent reports summarizing the increasing
prevalence of sulphite contact allergy [13], also outside Europe,
although sulphite contact allergy appears to be less prevalent
in the US with 2.7% [14]. Clinical relevance, however, often
remains difficult to establish (now only 39.5% vs. 58% previ-
ously), probably related to the very widespread and often hid-
den presence of sulphites. Nevertheless, recent investigative
papers have again confirmed their potential relevance, mostly
in cosmetics (incl. hair dyes) and pharmaceuticals (incl. in-
jectable local anesthetics, transdermal therapeutic systems,
and especially ophthalmic drugs) [15-17]. Food and alcoholic
beverages are likely also under-reported sulphite sources
[18]. Moreover, newer sources of exposure concern gloves as
cause of hand dermatitis [14] and clothing [13, 19]. Finally, al-
though less common, novel occupational sources have been
highlighted (e.g., in a baker) [20]. Another new finding is the

4
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potential relevance of sulphite contact allergy in patients with
oral lichen planus [21]; however, clinical relevance of contact
allergy to sodium metabisulfite is often difficult to elucidate in
clinical practice, as also demonstrated by a relatively low %age
of identified relevance in our results (Table 3).

4.2 | Benzisothiazolinone
and Octylisothiazolinone

Compared to the previous analysis 2019/2020 [12], the preva-
lences of positive patch test reactions to BIT (3.71 (3.3%-4.15%))
and octylisothiazolinone (OIT) (1.04 (0.82%-1.3%)) remained
high, if slightly lower than before and well above the threshold
for inclusion in the EBS. However, clinical relevance was not
always clear, especially for BIT. While BIT 0.1% pet. was in-
cluded in the 2023 EBS version, OIT 0.1% pet. remained in the
recommended additions [4]. Their use in cosmetics has never
been allowed within the EU. Exposure to BIT and OIT is thus
mainly related to non-cosmetic products, such as paints, lac-
quers, detergents, metalworking fluids and adhesives, in which
particularly BIT has been increasingly used [22]. This particu-
lar derivative has superseded MI in causing contact allergy in
Europe [23]. Data from Belgium [24], Germany [25], UK [26],and
Spain [27] have confirmed a remarkable increase in sensitiza-
tion from this particular derivative, although relevance remains

difficult to elucidate. In North America, the prevalence of BIT
sensitization has recently increased from 7.3% in 2017-2018 to
10.4% in 2019-2020 [28, 29]. The higher prevalences might be
explained by the use of BIT in cosmetics which is allowed in
North America. Within the EU, BIT was re-classified from a
category 1 to a category 1A skin sensitizer in September 2024
(Regulation EU 2024/197 amending Regulation EC 1272/2008)
and the specific concentration limit for labeling was slightly de-
creased from 0.05% to 0.036%, although this is still much higher
than for MCI/MI and MI (0.0015%). Therefore, BIT is still an
attractive preservative for industry. Regarding OIT, a recently
published novel and remarkable source of consumer exposure
concerns (synthetic) leather headphones [30, 31].

4.3 | Sorbitan Sesquioleate

The emulsifier sorbitan sesquioleate (SSO) is a well-known
skin sensitizer in its own right [32], able to provoke relevant
contact allergies due to its presence in for example, face cos-
metics [33] and pharmaceuticals such as corticosteroid creams
[34]. Moreover, it is a constituent of many patch test prepara-
tions in concentrations varying between 1% and 5%, includ-
ing Myroxylon pereirae resin, decyl glucoside, 2-hydroxyethyl
methacrylate (HEMA) and, in particular, FM I [32], the latter
regardless of the patch test supplier [35]. In the Information

TABLE 3 | Clinical relevance of positive reactions in consecutively tested patients.

Current relevance

Past relevance % relevant

Allergen NEC occ. non-occ. NEC occ. non-occ. (95% CI)

Sodium metabisulfite 63 1 25 9 0 2 39.5% (33.5%—45.8%)
2-Bromo-2-nitropropane-1,3-diol 12 0 1 0 0 0 68.4% (43.4%-87.4%)
Diazolidinyl urea 11 2 4 2 0 0 47.5% (31.5%-63.9%)
Imidazolidinyl urea 5 4 4 1 0 1 32.6% (19.5%-48.0%)
Compositae mix (2.5%) 1 3 12 0 0 2 72.0% (50.6%—87.9%)
Compositae mix (5.0%) 28 2 3 3 3 0 59.1% (46.3%-71.0%)
Linalool hydroperoxides 154 13 181 12 1 5 75.2% (71.1%-78.9%)
Limonene hydroperoxides 154 6 167 7 0 3 74.7% (70.4%-78.7%)
Benzisothiazolinone 43 12 21 5 0 2 51.9% (43.8%-59.8%)
Octylisothiazolinone 14 1 4 1 0 1 40.4% (27.0%-54.9%)
Decyl glucoside 35 1 17 1 0 3 52.3% (42.5%-61.9%)
Lauryl glucoside 21 3 15 1 0 0 38.1% (28.8%-48.1%)
Evernia furfuracea (tree moss) 33 0 13 2 0 0 68.6% (56.4%-79.1%)
Sorbitan sesquioleate (SSO) 19 0 11 6 0 0 46.8% (35.3%—58.5%)
Parthenolide 11 2 4 2 0 1 66.7% (47.2%—-82.7%)
Black rubber mix 1 3 2 1 0 0 25.0% (10.7%-44.9%)

Note: This was regularly documented in 11 541 patients for whom individual data on audit allergen test results were generally available (N=11610), that is, excluding
aggregated results data from Spain, but including those from Leeds (UK), as relevance information (“current NEC” and “past NEC”) was included in these tabulated
results. Thereby, the denominator for “% relevant” does not correspond to the results shown in Table 2.

Abbreviations: NEC, not elsewhere categorized; occ, occupational.
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Network of Departments of Dermatology (IVDK), SSO 20%
pet. has been part of the baseline series since 2015 and the
prevalence of sensitization to SSO between 2016 and 2019
ranged from 0.6% to 0.9% in the participating departments
in Germany, Austria and Switzerland [32], which is slightly
higher than reported in Sweden (0.48%) [35], yet similar to
whatwas observed here (0.72(0.57%-0.9%)) and which actually
exceeds the threshold for inclusion in the EBS. Independently,
the presence of SSO in various patch test preparations must
be considered when interpreting positive patch test reactions
to for example, FM 1. In the current data set, 35/640 (5.5%) of
those with a positive patch test to FMI, were positive to SSO.
In these patients, it is possible that they are not sensitized to
fragrances, but to SSO, or both; in such patients, fragrance
contact allergy may be difficult to confirm or to rule out [35].
Similarly, 5.5% of patients in the IVDK network with a posi-
tive patch test to FMI between 2016 and 2019 were concom-
itantly positive to SSO. Further, 35 patients reacted only to
SSO, but not to FM I. This might be explained by the higher
concentration of SSO in the 20% test preparation compared to
the 5% concentration of SSO in FM I. Additionally, doubtful,
irritant and potentially false-positive reactions (i.e., usually
showing a morphology of a + positive patch test) to SSO must
be considered. Nevertheless, it was agreed upon to add SSO
20% pet., and its constituent sorbitan mono-oleate 5% pet., as
recommended additions to the 2023 EBS update until further
evidence allowed a conclusion regarding the inclusion of SSO
into the EBS [4]. In view of the presently found notable prev-
alence and not uncommon relevance 46.8% (35.3%-58.5%),
and its aid in interpreting reactions to patch test preparations
containing this emulsifier, inclusion appears reasonable and
perhaps even necessary.

4.4 | Compositae Allergy

Despite their natural origin often associated with being risk-
free by lay people, it is well known that Compositae allergens
can induce contact allergies, particularly in high-risk groups
such as gardeners, florists, and agricultural workers [36].
Moreover, due to the increasing popularity of plant-based cos-
metic products [37], patch testing Compositae mix IT (CM II),
containing Anthemis nobilis, Chamomilla recutita, Achillea
millefolium, Tanacetum vulgare, Arnica montana, and par-
thenolide, is probably increasingly important. Active sensi-
tization to CM II remained undocumented in data from the
IVDK network (Germany, Austria, Switzerland) at a test con-
centration of 5% pet [38]. Thus, concerns regarding active sen-
sitization can probably be dismissed and testing CM II at 5%
pet. for optimal screening has been suggested [4]. The present
data include test results both with CM II 2.5% pet., yielding 1.4
(1.1%-1.76%) positives (Table 2), and other patients tested with
CM 5% pet., which revealed an nearly identical sensitization
prevalence of 1.39 (1.08%-1.76%). Importantly, the sesquiter-
pene lactone mix in the EBS alone is not sufficient to diag-
nose Compositae contact allergy [39]. Ideally, patch testing
with suspected plants complements the work-up [40]. Clinical
relevance of contact allergy diagnosed with the lower con-
centration of the mix was slightly, but not significantly more
common than with the higher concentration (72% vs. 59%, see
Table 3).

4.5 | Decyl and Lauryl Glucoside

Decyl glucoside clearly deserves its place in the current EBS [4],
as the prevalence of sensitization is consistently high, currently
1.49 (1.25%-1.76%), very similar to the previous analysis with
1.43 (1.17%-1.73%) [12], and to recent Australian results where
this glucoside derivative also merited its place in the baseline
series [41]. Moreover, the share of patients in whom current
relevance was identified, previously rather low at around 30%
[12], appears to have considerably increased in the past years,
amounting to more than 50% in the present analysis (Table 3).
Relevant positive patch tests to glucosides have meanwhile also
been documented in children [42], although concerns have
been expressed regarding their potential irritancy in the patch
test, especially in younger atopic children [43]. The additional
yield of patch testing lauryl glucoside, no longer considered as
audit allergen [4], was previously considered too limited to war-
rant inclusion in the EBS [12]. The present results, with 0.43
(0.22%-0.74%) of consecutive patients diagnosed additionally
just with lauryl glucoside are still largely in line with this notion.
A high degree of cross-reactivity between glucosides is evident
from the present results. In conclusion, the smaller molecule
decyl glucoside appears to be a suitable screening marker for
glucoside contact allergy, yet in selected patients separate testing
to other glucosides may still be warranted [44].

4.6 | Fragrances

Compared to the previous analysis [12], the results with the
“recommended additions” terpene hydroperoxides are sim-
ilar, with just slightly lower prevalences to linalool-OOH 7.65
(7.09%-8.23%) tested 1% pet. and 4.77 (4.34%-5.23%) tested
0.5% pet., and similar prevalences with limonene-OOH 6.78
(6.26%-7.32%) tested 0.3% pet. and 5.41 (4.89%-5.96%) tested
0.2% pet. The present results do not provide additional new ev-
idence supporting a decision to recommend inclusion of one or
the other respective patch test concentration into the EBS, as
discussed in detail in a recent review [45]. Evernia furfuracea
(tree moss) 1% pet. yielded 1.79 (1.4%-2.26%) positive reactions,
similar to the previous round (1.43 (1.08%-1.86%) positive re-
actions) [12]. The additional yield of 0.34 (0.14%-0.7%) patients
which are missed still does not appear to justify inclusion into
the EBS. The cross-reactivity owing to the presence of constitu-
ents common between E. prunastri and E. furfuracea on the one
hand, and (oxidized) resin acids found in pine (bark) extracts
and colophonium on the other is well-known. However, the “di-
agnostic performance” of using either FM I or colophonium as
screener for contact allergy to tree moss is limited, in view of the
rather modest PPVs.

4.7 | Formaldehyde Releasing Preservatives

The present results with the three formaldehyde releasers are in
a similar range, below 1% positive reactions in consecutive pa-
tients, as observed before [12]. Moreover, confirming a previous
in-depth analysis addressing the ability to detect contact allergy
to these releasers by using formaldehyde 2% aq. as screener [46],
the limited co-reactivity has been confirmed. This is also true if
formaldehyde 1% aq. is used in lieu of 2% aq., mostly owing to
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non-availability of an authorized patch test preparation for 2%
aq [47].

4.8 | Black Rubber Mix

Black rubber mix (BRM) is not a “new” test substance, but has
been tested for example, at St. John's Institute, London, since
1971, yielding 0.8% positive reactions in male and 0.3% in female
patients patch tested 1971-1976 [48]. However, in 1992 it was re-
placed by IPPD [48], also in the EBS which had been first devel-
oped at the time [49]. This change was introduced by the patch
test material producer Hermal/Trolab due to the unavailability of
two components (N-phenyl-N’-cyclohexyl-p-phenylenediamine
(CPPD) and N,N’-diphenyl-p-phenylenediamine (DPPD), each
with a concentration of 0.25%) of this mix in sufficient chemi-
cal purity. As IPPD, tested 0.1% both in the mix and single, was
the allergen yielding the highest number of positive reactions
and also often cross-reacting with CPPD and DPPD, resp., IPPD
replaced BRM. However, diagnostic sensitivity was slightly im-
paired, as 10% of patients allergic to CPPD and/or DPPD did not
react to IPPD when tested with individual components [48].
At present, both CPPD and DPPD are available in the required
purity, and a number of (inter)national baseline series include
BRM, while the EBS and most European national series still
contain IPPD only. Discussions are currently underway regard-
ing the possible reinstatement of BRM to the EBS after the 30-
year absence. The share of 0.65 (0.43%-0.93%) positive reactions
seen in the present analysis, 25% (10.7%-44.9%) of these consid-
ered relevant, does not seem to solve the discussion. The current
ESSCA results with the EBS document 0.56 (0.45%-0.68%) posi-
tive reactions to IPPD 0.1% pet. and 0.89 (0.57%-1.32%) positives
to BRM as included in the TRUE-Test in 2702 Spanish patients
(no data on relevance) [6]. During the reporting period 2019/20,
0.88 (0.61%-1.25%) positive reactions to BRM contained in the
TRUE-Test were found (BRM 0.6% pet. not having been re-
ported) and 0.79 (0.66%-0.94%) to IPPD 0.1% pet [50]. Further
studies comparing the comparative yield of positive reactions
and clinical relevance BRM and IPPD are needed to assess the
benefit of replacing IPPD with BRM in the EBS.

5 | Conclusion

The current results will, together with other published evidence,
inform the decision process concerning possible adaptations of
the EBS. The ESSCA working group and the EBS task force of
the ESCD, and the GEIDAC network thus contribute to updat-
ing the EBS in a timely fashion, aiming at a high level of diag-
nostic standards and patient care.
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