
Prospective study of consecutive patch testing in patients with contact dermatitis 

using an adapted Latin American baseline series  

ABSTRACT 

Background: Contact dermatitis is a disease characterized by pruritic skin lesions with 
high prevalence rates. The patch test is an instrument to evaluate contact allergies. Current 
data on characteristics of the affected population and studies about patch testing using 
adequate baseline series are needed. 

Objectives: To describe the clinical and epidemiological characteristics of a population 
with suspected contact dermatitis who underwent to a patch testing using an adapted Latin 
American baseline series in the departments of allergy and dermatology of a referral 
center in Brasília, Brazil, between March and December 2020.  

Methods: Observational, descriptive and analytical clinical study with prospective data 
collection was performed in consecutively evaluated patients at a referral center. The 
results of 208 participants who underwent patch testing using an adapted Latin American 
baseline series containing 40 allergens were analyzed, and the prevalence of contact 
allergies was compared with data from the literature. Pearson's chi-square test was used 
to calculate the odds ratio and respective 95% confidence interval for qualitative 
variables. Quantitative variables were compared using the Mann-Whitney U test. The 
four most prevalent allergens were entered into multiple binary logistic regression models 
as response variables to identify the main explanatory variables associated with these 
allergies. The significance of the regression parameters was tested using the Wald 
statistical test. 

Results: The mean age of participants was 42.6 years. A total of 69.7% had one or more 
positive tests. Among those with positive tests, 82.8% were women (OR = 1.371; p = 
0.398). The hands were the most commonly affected site at 43%. An occupational history 
was detected in 19.2%. The most common allergen was nickel sulfate (32.2%), followed 
by sodium tetrachloropalladate (19.7%), fragrance mix I (15.4%), and 
methylisothiazolinone (13.5%). In multivariate logistic regression models, nickel was 
significantly related to female sex (p < 0.05), as well as palladium (p < 0.05). Fragrance 
mix I was related to a family history of allergy (p < 0.05). On the other hand, 
methylisothiazolinone was statistically significantly related to face (p < 0.05) and hand 
(p < 0.001) lesions. 

Conclusion: This study demonstrated a detailed profile of a population with suspected 
allergic contact dermatitis. Our patch test results, using an adapted Latin American 
baseline series, represent a significant update of this important diagnostic tool. 

Keywords: Contact dermatitis; Patch test; Allergy; Latin American; COVID-19. 
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Introduction 

Contact dermatitis (CD) is an inflammatory cutaneous reaction induced by an 
external triggering substance in direct contact with the skin and is characterized by 
pruritic eczema. Irritant contact dermatitis accounts for approximately 80% of cases due 
to direct damage to the skin, either by physical agents or chemicals, without prior 
sensitization. Allergic contact dermatitis (ACD) is a delayed type IV hypersensitivity 
reaction that occurs in susceptible individuals with previous exposure to subsequent 
sensitization (1). Additionally, an overlap of these two types of dermatitis may occur (2). 
ACD affects 20% of individuals regardless of age in general population, and, when added 
to cases of irritant contact dermatitis, the sum of the two is responsible for more than 90% 
of occupational skin lesions (3). Furthermore, the prevalence of ACD in the general 
population is increasing (4). ACD development is determined mainly by individual 
susceptibility, allergen physicochemical properties, and allergen exposure (dose and 
frequency of contact) (5).  

Patch testing is the gold standard for diagnosing CD. During testing, the individual 
is exposed to various allergens, which cause a skin reaction in sensitized individuals (5). 
It is an investigative method with well-established foundations and internationally 
accepted standards (4). The patch tests combined with a well-conducted clinical history 
and specific examination of the lesion helps the specialist to make the etiological 
diagnosis of the ACD-related substance (6).  

The allergens used vary across different countries and over the years, depending 
on the target population, the products of interest, or the emerging substances reported as 
potential allergens in scientific publications (6). A baseline patch test series is a collection 
of the most frequent or important contact allergens applied nonselectively to all tested 
participants (i.e., a series of substances most commonly associated with ACD in a target 
population) (7). The baseline patch test series should constantly evolve with new relevant 
allergens being identified and added and others becoming less relevant and removed (8). 
The brazilian baseline series has been available since 1996 (9). It’s outdated and data 
about that series are scarce. It’s necessary more studies in this field in our country. 

The objective of the present study was to describe the clinical and epidemiological 
characteristics of a population with suspected contact dermatitis who underwent patch 
testing using an adapted Latin American baseline series. 

 

Materials and methods 

Observational, descriptive and analytical clinical study with prospective data 
collection was performed in consecutively evaluated patients at a referral center. The 
institution's Ethics Committee approved the study, in accordance with the ethical 
standards established in the Declaration of Helsinki and the participants signed an 
informed consent form before inclusion in the study. 

Two hundred and fifty-two participants with suspected ACD or other types of 
chronic dermatitis refractory to usual treatment were selected; among those, 44 decided 
to withdraw for fear of the COVID-19 pandemic, despite the institution undertaking all 
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the protocols determined by the health authorities. Thus, 208 participants were evaluated 
and fully completed the patch testing in the departments of allergy and dermatology of a 
referral center in Brasília – Hospital Regional da Asa Norte, Brazil - from March to 
December 2020.  

Participants using systemic corticosteroids and/or immunosuppressants (three 
weeks prior), topical corticosteroids or calcineurin inhibitors on the back (one week 
prior), or exposed to solar irradiation on the back (two weeks prior) were excluded. 
Children under 18, pregnant women, and nursing mothers were also excluded. ACD is 
very important in children, but they were excluded because only adult patients are 
evaluated in our department. 

All participants were tested with the adapted Latin American baseline series with 
40 allergens proposed by the Colegio Ibero-Latinoamericano de Dermatología (CILAD) 
(10). This series was chosen because it represents an updated and modern version of the 
current Brazilian series (11). Some modifications were made to this series: (a) two new 
allergens were added: 10% propolis in petroleum jelly (following a proposal to the 
European baseline series) and 1% hydrocortisone acetate in petroleum jelly (same 
corticosteroid class and available in brazilian market)  ; (b) the following allergens were 
removed: Primin (it is suggested that primin should be deleted, owing to reduced 
environmental exposure) (12) and tixocortol-21-pivalate (it isn’t marketed in Brazil) 
(table I). The allergens were handled, following the Chemical Abstracts Service (CAS) 
number, by the company IPI ASAC Brasil. Patch testing was performed using four 
previously prepared containers Alergochamber® hypoallergenic adhesive tapes (Neoflex 
Biotecnologia Ltda) with ten allergens each. 

Patch testing was conducted using the standard technique following 
recommendations of the International Contact Dermatitis Research Group (13). Readings 
were taken at 48 and 96 hours. The results were graded as mild (+), strong (++), or very 
strong (+++), based on the degree of induration, erythema, papules and/or vesicles. A 
single researcher performed all questionnaires and test interpretations, and the same 
researcher supervised the preparation and application of the tests. 

The qualitative variables are presented as frequencies (n) and percentages (%). 
For the association of the variables, Pearson's chi-square test was used with continuity 
correction or simulation and Monte Carlo when necessary (at least one cell expected a 
frequency lower than five). In 2 x 2 tables without empty cells, it was possible to calculate 
the odds ratio with the respective 95% confidence interval. For quantitative variables, the 
Kolmogorov-Smirnov test was initially used to assess the normality of the data. As the 
null hypothesis of normality was rejected, the Mann-Whitney U test was used to compare 
these variables. 

Four multiple binary logistic regressions were performed to identify the main 
explanatory variables associated with the most prevalent allergens: nickel sulfate, 
fragrance mix I, sodium tetrachloropalladate, and methylisothiazolinone (MI). Initially, 
all independent variables were included in the model as explanatory variables to 
investigate the main factors associated with the four most prevalent allergens. Then, 
statistical techniques for variable selection were used based on the insertion of the 
variables (forward stepwise method: conditional, likelihood ratio, and Wald) and the 
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removal of variables (backward stepwise method: conditional, likelihood ratio, and 
Wald). The techniques for removing variables showed better adjustments and predictive 
power, and the likelihood ratio method was chosen as it was the most appropriate. Finally, 
the significance of the regression parameters was tested using the Wald statistical test. 

 

Results 

Two hundred and eight participants between 18 and 89 years of age were 
analyzed, including 39 men (18.75%) and 169 women (81.25%). The mean age was 42.6 
years, with a predominance of the age groups from 18 to 22 years and 33 to 37 years 
(figure 1).  

Most participants were white (66.3%), followed by mixed-race (26.9%) and black 
(6.7%). A time of disease evolution (CD) of more than three years was the most frequent 
(36.5%). The time period between one and three years and that with less than six months 
had frequencies of 23.6% and 26%, respectively, while dermatitis lasting from six months 
to one year represented 13.9%.  

The subjects were characterized according to the MOAHLFAP index (male; 
occupational; atopic, hands, legs or face dermatitis; ≥ 40 years; and ≥ 1 positive reaction) 
(table II). 

 Participants were grouped into 12 categories according to their profession: 
administrative, agriculture, retired, civil construction, household, student, teacher, beauty 
salon professional, health care worker, security, commerce worker, and others (table III). 

Patch testing was positive in 145 participants (69.7%). The median age of those 
who had a positive test was 41 years, with no statistically significant difference compared 
to participants with a negative result (p = 0.930 – Mann-Whitney U test). Despite having 
a clinical suspicion, 63 cases (30.3%) showed no reactivity. Among the positive tests, 
82.8% were women (OR = 1.371; p = 0.398; n = 120) (figure 2); 25 men had positive 
tests (64.1%). 

There was significant variation in anatomical sites, and many had multiple areas 
involved. The hands were the most commonly affected (43.0%), followed by the upper 
limbs (33.0%) and the face (27.0%) (figure 3). Areas such as the lower limbs, trunk, and 
neck also showed considerable involvement, while the anogenital region had the least 
involvement (3.5%).  

Among participants with a positive patch test, 57.3% (OR = 0.793; p = 0.457) 
reported a personal history of atopy and 58.74% (OR = 1.208; p = 0.539) reported some 
family history of atopy. Of the hypersensitivity reactions in these participants 8.39% (OR 
= 0.425; p = 0.051) reported asthma, 35.86% reported allergic rhinitis (OR = 0.909; p = 
0.759), and 11.19% (OR = 0.850; p = 0.726) reported atopic dermatitis. However, there 
was no statistically significant correlation between these comorbidities and a positive 
patch test. M
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Regarding the number of positive reactions, most participants had one to three 
reactions; only 29 (13.9%) showed four or more (table IV). They were not considered as 
a sign of the "angry back syndrome", due to lack of close proximity to each other (14). 

The ten main allergens with positive reactions to patch testing according by their 
percentages were nickel sulfate (32.2%; n = 67); sodium tetrachloropalladate (19.7%; n 
= 41); fragrance mix I ( 15.4%, n = 32); methylisothiazolinone (MI) (13.5%; n = 28); 
thiomersal (13.0%; n = 27); caine mix (11.1%; n = 23); cobalt chloride (7.7%; n = 16); 
methyldibromo glutaronitrile (7.2%; n = 15); and neomycin sulfate and formaldehyde 
each (4.8%; n = 10) (figure 4). 

Four multiple binary logistic regressions were performed to identify the main 
explanatory variables associated with the most prevalent allergens: nickel sulfate, 
fragrance mix I, sodium tetrachloropalladate, and MI. No variable showed statistical 
significance after inserting the explanatory variables; thus, variable selection techniques 
improved the mathematical models. For the nickel sulfate variable, women were 2.683 
times more likely to have a positive test than men (p = 0.038). Participants with an allergy 
to fragrance mix I were 2.786 times more likely to have a family history of allergy (p = 
0.026). Participants sensitive to sodium tetrachloropalladate were 5.071 times more likely 
to occur in women (p = 0.034). Those who tested positive for MI were 2.826 (p = 0.047) 
and 6.802 (p < 0.001) times more likely to have lesions on the face and hands, 
respectively. 

Discussion 

This study was peculiar in aiming to reduce the number of influencing variables. 
Specifically, we used a single researcher as the patch reader who was also responsible for 
preparing all patch tests throughout the entire study in order to minimize variability 
between observers, which has occurred in other published studies. A similar methodology 
was found in only one previous study (3). Furthermore, to our knowledge, this is the first 
prospective study to evaluate the Latin American baseline series proposed by CILAD (15) 
in a wide selection of Brazilian participants with suspected CD. 

Understanding the epidemiological aspects of a specific population suffering from 
a particular pathology is essential for an appropriate approach, especially concerning CD, 
as management can often be as simple as removal of the etiological agent. Therefore, this 
study constitutes an iniciative, including a population from a single center in which the 
main clinical and sociodemographic characteristics and the main allergens involved are 
described (5). In the present research, variables, such as age, sex, occupation, personal 
and family history of atopy, site of involvement, among others, and their correlation with 
the patch test results were analyzed. 

Patch testing, history, and typical clinical features are important aspects in 
identifying the specific causative allergen in individuals with ACD (4). The frequency of 
positive patch tests in the present research was 69.7%. In a study using the European 
baseline series, it was 62.2% (4). In another paper using the North American baseline 
series with 50 substances, one or more positive reactions was 60.2% (3). However, a 
comparison among studies using different series is not adequate, as other allergens are 
used. In an Argentine study using the same series as ours, the test was positive in 82.4% 
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(16). We do not have other Brazilian data using the Latin American baseline series to 
compare with our results. 

In the present study, the mean age was 42.6 years. This age is lower than that 
reported in other countries. In an American study performed in Massachusetts, the mean 
age was 47.7 years (3). In a North American Contact Dermatitis Group (NACDG) 
multicenter study, the mean age was 47 years (17). Our research was carried out during 
the Covid-19 pandemic, which may be a possible explanation for the lower mean age, in 
that the older population was afraid to undergo the procedure, despite the institution 
undertaking all the protocols determined by the health authorities. The age groups from 
18 to 22 years and 33 to 37 years correspond to the age groups in whom more tests were 
performed. It is usual to observe a higher prevalence in adults after 30 years of age, and 
a possible explanation could be the need for a prolonged time to develop sensitization to 
allergens due to repeated exposure (5).  

Women were the majority of participants at 81.3% and had a more positive 
reactions 82.8%; however, the difference between sexes was not statistically significant 
(p = 0.398). In a retrospective study over six years, in which 585 individuals were tested, 
73% of positive results occurred in women (1). A reason for the female predominance 
might be a greater exposure to personal care products, cosmetics, and jewelry. Hormone 
influence could also be an explanation (1,5). On the other hand, the difference between 
the sexes could relate to cultural factors, as women seek medical assistance more often 
and have better control over their health, and, therefore, they have a greater chance of 
being correctly diagnosed (5). 

A personal history of allergic disease was found in 57.3%, while a family history 
of atopy was noted in 58.7% of patients with a positive patch test. This is in contrast to a 
scientific study published in 2021, in which only 16% of participants reported a personal 
history of atopy (18). In another recent study, a history of hypersensitivity was found in 
one-third of participants (5). The association with allergic diseases is probably 
multifactorial, including family and environmental predisposition and inherent factors 
related to individual behavior and lifestyle (5). 

Occupation-related dermatitis was detected in 19.2% of study participants. 
Another study showed a discrepant prevalence of only 5.4% (18). However, another 
research showed that an occupational history associated with skin lesions was observed 
in 21.1%, demonstrating that there is usually significant variability in this prevalence (4). 
The epidemiological characterization showed the professional profile of the participants 
submitted to patch tests. In the present study, participants who held administrative 
positions (civil servants) were the most affected group, representing 27%. This result 
differs from that of another study in which housework was the most common activity 
associated with CD (5). We believe this result is due to the study being carried out in the 
capital of Brazil, where there is a higher concentration of civil servants. 

Hand involvement was the most frequent site at 43%, followed by the upper limb 
involvement at 33%. In another study, the main anatomical site was also the hands, 
followed by the upper limbs at 64.8% and 44.6%, respectively (16). Similar results were 
also found in a Turkish study with hand involvement at 49.3% (18). The hands' 
predominance is due to daily activities, repeatedly exposing hands to various allergens. 
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This high prevalence has a considerable impact on work-related aspects, a substantial 
economic burden on society, and the quality of life of individuals (19).  

The main allergens causing CD vary depending on the geographic region 
analyzed. Large countries may have differences in allergens across their regions. Thus, 
our study, which was carried out in Brasília, may not reflect the whole country of Brazil, 
which has continental dimensions. The top ten most frequent positive allergens were 
comprised four preservatives (MI, thiomersal, methyldibromo glutaronitrile, and 
formaldehyde), three metals (nickel, palladium, and cobalt), two drugs (caine mix and 
neomycin), and one fragrance (fragrance mix I).  

The most frequent allergen in this sample was nickel sulfate at 32.2%. The same 
finding ocurred in the NACDG study, with nickel reaching a prevalence of 16.2% and 
also being the most commonly positive allergen (17). In another paper, using the standard 
European series, 27.8% of participants had an allergic response to nickel sulfate (4). A 
systematic review showed a prevalence of 11.4% among 34,102 individuals, which was 
4.3% among men and 15.7% among women (20). In the present research multivariate 
analysis revealed that women were 2.7 times more likely to have a positive test for nickel 
than were men (p < 0.05). These data are also corroborated when using a specific metal 
series. Women have earlier and more intense exposure to jewelry (21). This elements is 
ubiquitous in metals. It is increasing in sensitivity and is the most common allergen found 
worldwide (2). It is also frequently used in eyeglass frames, metal buckles and fasteners, 
coins, tools, braces, and toys (1,2). Thus, especially concerning nickel, patch testing is 
imperative to ensure early diagnosis of this specific allergy and adequate intervention (3). 

The metal group was the most significant cause of sensitivity in the present study. 
Palladium, represented by sodium tetrachloropalladate, had a high sensitivity and was 
positive in 19.7% of the tests, relating to regular jewelry use. The same was found in 
another paper that used the Latin American series, with palladium being the second most 
frequently positive hapten at 41.9% (16). Importantly, palladium is not part of the 
standard European and American series. Palladium exposure can also come from braces 
and electronics. In addition, it is speculated that other metals, such as palladium and 
cobalt, may replace nickel in popular products, increasing the presence of these metals 
(21). Furthermore, positive reactions to palladium salts are commonly associated with 
positive reactions to the nickel sulfate patch test (16). Cross-reactivity between nickel and 
palladium has been attributed to both elements belonging to the same group on the 
periodic table (22). These facts help to explain the high sensitization to palladium (19.6%) 
observed in a scientific study that evaluated individuals with suspected metal allergy, 
using a specific series, especially in females (25.9%) (21). Our study also demonstrated, 
through multivariate analysis, a significant relationship between palladium and women 
(p < 0.05). There is evidence that polysensitization to metals occurs in women (23).  

Allergy to fragrance mix I was also observed in a large proportion and was the 
third substance with the most positive results at 15.4%. Multivariate analysis also 
revealed a significant association between sensitivity to fragrance mix I and a family 
history of atopy (p < 0.05). Fragrances are widely added to cleaning products, topical 
medicaments, and cosmetics (24). In a systematic review, fragrance mix I was the second 
most common allergen in the general population, suggesting that its occurrence is 
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becoming an endemic phenomenon (20). In an important European multicenter study, 
contact allergy to fragrance mix I was seen in 6.9% (25). On the other hand, the NACDG 
found 9.2%, with fragrance mix I, being the fourth most commonly involved allergen in 
CD (17). A comparative study observed increased contact sensitivity to fragrance 
allergens between 2013 and 2019 compared to 1998 to 2005 (18). Furthermore, these data 
about prevalence may underestimated the probability of contact allergy to fragrances, as 
these results cover only eight of 82 haptens known to cause this allergy (20). Thus, the 
need for a newly expanded fragrance mix was recognized in the 1990s, when it was found 
that 15% of fragrance allergies were not identified by fragrance mix I. Fragrance mix II 
is able to identify additional individuals with undiagnosed fragrance sensitivity to 
fragrance mix I (26). The series in the present study used also fragrance mix II, with a 
prevalence of contact allergy of 2.4%. Similar data were also observed in another paper, 
with a prevalence of 2.1% (18).  

Isothiazolinone derivatives are widely used as preservatives, mainly in personal, 
domestic, and industrial products (27). The mixture of 
methylchloroisothiazolinone/methylisothiazolinone (MCI/MI) in a 3:1 ratio caused 
severe sensitization rates in the past. With MI as an isolated preservative in cosmetics, a 
pandemic of dermatitis to this substance has emerged in recent years (28). For this reason, 
MI was named "allergen of the year" in 2013 by the American Contact Dermatitis Society 
(26). It is a potential primary sensitizing substance that has been used at a higher 
concentration to be effective, which explains the explosion of cases worldwide (29). In 
this study, MI reached a prominent place, ranking fourth, with 13.5% positivity. However, 
the MCI/MI association showed only 0.5% positivity. The data in this research regarding 
MI were very similar to those found in important international studies. The NACDG 
group, in their latest paper, found a sensitization rate of 15.3% for MI and 11% for 
MCI/MI (17). The American group use a higher concentration (0,02%) of MCI/MI than 
the Latin American series (0,01%). This fact may partly explain the different positivity in 
the association. Another group using the Mayo Clinic standard series found that MI was 
the second substance with the highest positive reaction rate (13.6%), being surpassed only 
by nickel sulfate (8). In another prospective study similar to ours, contact allergy to MI 
was diagnosed in 13.2% (30). In Brazil, in a specific study to detect allergies with the 
main isothiazolinones, MI was positive in 26.7% of patients, with a clinical relevance of 
93.8%. Those authors found that 35.7% of the participants who tested positive for MI had 
negative results for MCI/MI at 0.02% (31).  

Through multivariate analysis, a significant relationship especially between MI 
and involvement of the hands (p < 0.001), but also of the face (p < 0.05) was observed. 
Frequently, in ADC, MI mainly affects the face and hands due to chemical product 
handling. Airborne exposure to MI containing paints and household detergents is 
commonly described with intense involvement of the face (27). Other authors also 
reported that the most frequent involvement was the hands (33.3%), followed by the face 
(26.5%) (32). In a study that evaluated the Brazilian series, with a 0.5% sensitization to 
MCI/MI, it was also found that the hands were the most affected site (58.6%), followed 
by the head, face, and neck (48.3%) (33). 
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Conclusions 

This study reveals a detailed profile of a population with suspected ACD observed 
in our region. Adequate anamnesis with careful physical skin examination, associated 
with a well-performed patch test, can lead to significant success in diagnosing individuals 
with suspected CD. Patch testing using an updated baseline series remains the gold 
standard for identifying relevant allergens and is considered to be a safe and practical 
method. This research is the first to analyze the Latin American baseline series in the 
Brazilian population. The use of this adapted baseline series represents a significant 
update of this important diagnostic tool. 

Fundings: This study didn’t receive funding.  

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



REFERENCES 

 

1.  Sundquist BK, Yang B, Pasha MA. Experience in patch testing: A 6-year 
retrospective review from a single academic allergy practice. Ann Allergy Asthma 
Immunol [Internet]. 2019 May;122(5):502–7. Available from: 
https://doi.org/10.1016/j.anai.2019.02.028 

2.  Brar KK. A review of contact dermatitis. Ann Allergy Asthma Immunol [Internet]. 
2021 Jan;126(1):32–9. Available from: https://doi.org/10.1016/j.anai.2020.10.003 

3.  Tam I, Schalock PC, González E, Yu J. Patch Testing Results From the 
Massachusetts General Hospital Contact Dermatitis Clinic, 2007–2016. Dermatitis 
[Internet]. 2020 May;31(3):202–8. Available  from: 
https://journals.lww.com/10.1097/DER.0000000000000593 

4.  KasumagicHalilovic E, Kurtovic N. Analysis of Epicutaneous Patch Test Results 
in Patients with Contact Dermatitis. Med Arch [Internet]. 2018;72(3):276. 
Available from: https://www.ejmanager.com/fulltextpdf.php?mno=302643299 

5.  Sedó-Mejía G, Soto-Rodríguez A, Pino-García C, Sanabria-Castro A, Monge-
Ortega OP. Contact dermatitis: Clinical practice findings from a single tertiary 
referral hospital, a 4-Year retrospective study. World Allergy Organ J [Internet]. 
2020 Jul;13(7):100440. Available  from: 
https://doi.org/10.1016/j.waojou.2020.100440 

6.  Sabatini N, Cabrera R, Bascuñán C, Díaz-Narváez V, Castillo R, Urrutia M, et al. 
Reactividad y evolución de 4.022 tests de parche en dermatitis de contacto 
realizadas entre 1995 y 2011 en Santiago de Chile. Rev Med Chil [Internet]. 2015 
Jun;143(6):751–8. Available  from: 
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0034-
98872015000600008&lng=en&nrm=iso&tlng=en 

7.  Uter W, Gefeller O, Mahler V, Geier J. Trends and current spectrum of contact 
allergy in Central Europe: results of the Information Network of Departments of 
Dermatology (IVDK) 2007–2018*. Br J Dermatol [Internet]. 2020 Nov 
29;183(5):857–65. Available  from: 
https://onlinelibrary.wiley.com/doi/10.1111/bjd.18946 

8.  Veverka KK, Hall MR, Yiannias JA, Drage LA, El-Azhary RA, Killian JM, et al. 
Trends in Patch Testing With the Mayo Clinic Standard Series, 2011-2015. Dermat  
contact, atopic, Occup drug [Internet]. 2018 Nov;29(6):310–5. Available from: 
https://journals.lww.com/01206501-201811000-00003 

9.  Aerts O, Rustemeyer T, Wilkinson M. Comments on Various Baseline Series for 
Patch Testing. In: Contact Dermatitis [Internet]. Cham: Springer International 
Publishing; 2021. p. 663–77. Available  from: 
http://link.springer.com/10.1007/978-3-030-36335-2_95 

10.  Niklasson B. Chemotechnique Diagnostics - President ’ s message [Internet]. 2021. 
p. 1–220. Available  from: 
http://www.chemotechnique.se/ckfinder/userfiles/files/Catalogue 2021 online.pdf 

11.  Duarte IAG, Tanaka GM, Suzuki NM, Lazzarini R, Lopes AS de A, Volpini BMF, 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



et al. Patch test standard series recommended by the Brazilian Contact Dermatitis 
Study Group during the 2006-2011 period. An Bras Dermatol [Internet]. 2013 
Dec;88(6):1015–8. Available  from: 
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0365-
05962013000601015&lng=en&tlng=en 

12.  Wilkinson M, Gallo R, Goossens A, Johansen JD, Rustemeyer T, Sánchez-Pérez 
J, et al. A proposal to create an extension to the European baseline series. Contact 
Dermatitis [Internet]. 2018 Feb;78(2):101–8. Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.12918 

13.  Lachapelle J, Maibach HI. Patch Testing Methodology. In: Lachapelle J, Maibach 
HI, editors. Patch Testing and Prick Testing [Internet]. 4th ed. Cham: Springer 
International Publishing; 2020. p. 39–84. Available from: 
http://link.springer.com/10.1007/978-3-030-27099-5_3 

14.  Fonacier L. A Practical Guide to Patch Testing. J Allergy Clin Immunol Pract 
[Internet]. 2015 Sep;3(5):669–75. Available  from: 
http://dx.doi.org/10.1016/j.jaip.2015.05.001 

15.  La Forgia M, Cannavo A, Fortunato L, Infante L, Kvitko E, Russo J. Dermatitis 
por contacto. 2015;1–30. Available from: https://sad.org.ar/wp-
content/uploads/2019/10/CONSENSO-DERMATITIS-POR-CONTACTO-
2015.pdf 

16.  Chessé CD, Abaca MC, Senarega A, Innocenti C, Bassoti A, Parra V. 
Epidemiología de la dermatitis alérgica de contacto en Mendoza: prevalencia de 
sensibilización a diferentes alérgenos y factores asociados. Dermatología 
Argentina [Internet]. 2019;25(2):58–63. Available  from: 
https://www.dermatolarg.org.ar/index.php/dermatolarg/article/view/1847 

17.  DeKoven JG, Silverberg JI, Warshaw EM, Atwater AR, Reeder MJ, Sasseville D, 
et al. North American Contact Dermatitis Group Patch Test Results: 2017–2018. 
Dermatitis [Internet]. 2021 Mar;32(2):111–23. Available from: 
https://journals.lww.com/10.1097/DER.0000000000000729 

18.  Boyvat A, Kalay Yildizhan I. Patch test results of the European baseline series 
among 1309 patients in Turkey between 2013 and 2019. Contact Dermatitis 
[Internet]. 2021 Jan 3;84(1):15–23. Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13653 

19.  Quaade AS, Simonsen AB, Halling A, Thyssen JP, Johansen JD. Prevalence, 
incidence, and severity of hand eczema in the general population - A systematic 
review and meta-analysis. Contact Dermatitis [Internet]. 2021 Jun 23;84(6):361–
74. Available from: https://onlinelibrary.wiley.com/doi/10.1111/cod.13804 

20.  Alinaghi F, Bennike NH, Egeberg A, Thyssen JP, Johansen JD. Prevalence of 
contact allergy in the general population: A systematic review and meta-analysis. 
Contact Dermatitis [Internet]. 2019 Feb;80(2):77–85. Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13119 

21.  Tam I, Yu J, Ko LN, Schalock PC. Patch Testing With an Extended Metal Allergen 
Series at the Massachusetts General Hospital (2006–2017). Dermatitis [Internet]. 
2020 Nov;31(6):359–66. Available  from: 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



https://journals.lww.com/10.1097/DER.0000000000000609 

22.  Rosholm Comstedt L, Dahlin J, Bruze M, Åkesson A, Hindsén M, Pontén A, et al. 
Prevalence of contact allergy to metals: nickel, palladium, and cobalt in Southern 
Sweden from 1995-2016. Contact Dermatitis [Internet]. 2020 Apr;82(4):218–26. 
Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/cod.13422 

23.  Rastogi S, Patel KR, Singam V, Lee HH, Silverberg JI. Associations of Nickel Co-
Reactions and Metal Polysensitization in Adults. Dermatitis [Internet]. 2018 
Nov;29(6):316–20. Available from: https://journals.lww.com/01206501-
201811000-00004 

24.  Sánchez-Pujol MJ, Docampo-Simón A, Mercader P, González-Pérez R, Hervella-
Garcés M, Sanz-Sánchez T, et al. Frequency of sensitization to the individual 
fragrances of fragrance mix I and II according to the factors included in the 
MOAHLFA index. Contact Dermatitis [Internet]. 2021 Jun 28;84(6):395–406. 
Available from: https://onlinelibrary.wiley.com/doi/10.1111/cod.13801 

25.  Uter W, Bauer A, Belloni Fortina A, Bircher AJ, Brans R, Buhl T, et al. Patch test 
results with the European baseline series and additions thereof in the ESSCA 
network, 2015-2018. Contact Dermatitis [Internet]. 2021 Feb 7;84(2):109–20. 
Available from: https://onlinelibrary.wiley.com/doi/10.1111/cod.13704 

26.  Militello M, Hu S, Laughter M, Dunnick CA. American Contact Dermatitis 
Society Allergens of the Year 2000 to 2020. Dermatol Clin [Internet]. 2020 
Jul;38(3):309–20. Available from: https://doi.org/10.1016/j.det.2020.02.011 

27.  Herman A, Aerts O, de Montjoye L, Tromme I, Goossens A, Baeck M. 
Isothiazolinone derivatives and allergic contact dermatitis: a review and update. J 
Eur Acad Dermatol Venereol [Internet]. 2019 Feb;33(2):267–76. Available from: 
http://doi.wiley.com/10.1111/jdv.15267 

28.  Havmose M, Thyssen JP, Zachariae C, Menné T, Johansen JD. The epidemic of 
contact allergy to methylisothiazolinone-An analysis of Danish consecutive 
patients patch tested between 2005 and 2019. Contact Dermatitis [Internet]. 2021 
Apr 4;84(4):254–62. Available  from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13717 

29.  Belluco PES, Giavina-Bianchi P. Dermatite de contato à metilisotiazolinona – 
estamos atentos a essa epidemia? Brazilian J Allergy Immunol [Internet]. 
2019;3(2):139–42. Available  from: 
http://www.bjai.org.br/detalhe_artigo.asp?id=981 

30.  Ljubojević Hadžavdić S, Uter W, Ilijanić Samošćanec M, Johansen JD. 
Methylisothiazolinone contact allergy in Croatia: Epidemiology and course of 
disease following patch testing. Contact Dermatitis [Internet]. 2018 
Sep;79(3):162–7. Available  from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13028 

31.  Villarinho ALCF, Melo M das GM, Teixeira LR. Allergic contact dermatitis and 
photosensitivity to methylisothiazolinone and 
methylchloroisothiazolinone/methylisothiazolinone: Portrait of an epidemic in 
Brazil. Contact Dermatitis [Internet]. 2020 Apr;82(4):258–9. Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13456 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



32.  Magdaleno-Tapial J, Valenzuela-Oñate C, Ortiz-Salvador JM, García-Legaz-
Martínez M, Martínez-Domenech Á, Alonso-Carpio M, et al. Contact allergy to 
isothiazolinones epidemic: Current situation. Contact Dermatitis [Internet]. 2020 
Feb 21;82(2):83–6. Available  from: 
https://onlinelibrary.wiley.com/doi/10.1111/cod.13396 

33.  Silva EA, Bosco MRM, Lozano RR, Latini ACP, Souza VNB de. High rate of 
sensitization to Kathon CG, detected by patch tests in patients with suspected 
allergic contact dermatitis. An Bras Dermatol [Internet]. 2020 Mar;95(2):194–9. 
Available from: https://doi.org/10.1016/j.abd.2019.09.026 

 

Conflict of interests 

 The authors declare that they have no conflict of interests. 

 

Legends 

Figure 1 - Number of patch test by age group and sex. 

Figure 2 - Positive patch test by sex. 

Figure 3 - Percentages of main body parts affected. 

Figure 4 - Main allergens presenting positive reaction. 
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