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Abstract 
 
Background: Cosmetics are a part of life for most of the population and may cause allergic contact 
dermatitis (ACD), especially on the face, as the primary exposure of cosmetics is on the face area. 
Methods: This research was conducted retrospectively using secondary data. The research subjects and 
demographic data were taken from the registered list of patients at Dermatology and Venereology Outpatient 
Clinic Dr. Sardjito General Hospital with a clinical picture of facial ACD due to cosmetics. Patch tests were 
carried out from January 2017 to December 2020. 
Results: From three years period, 26 patients were diagnosed with suspected facial ACD due to cosmetics 
and underwent patch tests. Of the total 26 patients, 3 patients did not show any reaction to the patch test. On 
the 23 patients who had reactions on the patch test, there were 66 points on the skin that showed a reaction 
to allergens. Of the 66 points, 37 points gave a positive reaction picture, with the most common allergen 
causing the reaction being cobalt(II) chloride hexahydrate (n=4, 10.8%). Then, from 29 points that gave 
doubtful reactions, the allergen that caused the most reactions was potassium dichromate 0.5% (n=4, 
13,8%). 
Conclusion: The allergens that most often give a positive or doubtful reaction on the patch test of this study 
are metal compounds (cobalt and potassium dichromate). This study only looks at the patch test that gives a 
reaction without looking at the clinical relevance related to cosmetics use. 
 
Keywords: cosmetics, facial allergic contact dermatitis, patch test  
 
 
 
Background 
 
Cosmetics are products that have become a part 
of life in the population. These products are 
commonly used by women, who use an average 
of 12 products per day that contain up to 168 
different components. Meanwhile, men use an 
average of six products per day which contain 
approximately 85 kinds of components.1 
According to the National Agency of Drug and 
Food Control of Republic of Indonesia (BPOM) 
Number 19 on 2015 concerning cosmetic 
requirements, cosmetics are defined as 
ingredients or preparations intended for use on 
the outside of the human body (epidermis, hair, 
nails, lips, and external genital organs) or teeth 
and oral mucous membranes, especially for 

cleaning, deodorizing, changing appearance, 
and/or improving body odor or protecting or 
maintaining the body in good condition. The use 
of cosmetics can sometimes cause unwanted 
effects, one of which is the emergence of allergic 
contact dermatitis (ACD).2 
 
The incidence of ACD varies widely depending on 
the region, frequency of use of cosmetics, the 
strength of allergens to cosmetic agents, and 
access to patch tests to confirm the diagnosis. 
The commonly affected population is women aged 
20-55 years.2,3 The face is the most exposed 
location to various cosmetics, making facial 
dermatitis the most frequent clinical presentation 
in ACD cases due to cosmetics. The distribution 
of dermatitis condition on the face can be in 
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several forms, such as lateral facial dermatitis, 
central facial dermatitis, and generalized facial 
dermatitis, with a unique cause. Lateral facial 
and/or neck dermatitis gives a rinse-off picture, 
commonly owing to shampoo or conditioner 
during rinsing. Central facial dermatitis can result 
from the use of ingredients within make-up, 
creams, topical medications, or moisturizers. In 
central facial dermatitis, the lateral part is 
commonly free of lesions because the patient 
applies the substance and material more to the 
central part of the face than the lateral. As for 
generalized facial dermatitis, airborne trigger 
contactants must be considered, or it can be 
caused by facial cleansers, foundations, 
moisturizers, or drugs that are applied 
simultaneously.4  
 
This study aims to identify the allergens that 
cause facial ACD due to cosmetics among Dr. 
Sardjito General Hospital patients in the last four 
years. In that period, 26 patients were diagnosed 
with suspected facial ACD due to cosmetics and 
underwent patch tests. The results of this study 
are expected to assist clinicians in providing an 
allergen profile to assist in diagnosing and 
planning proper management of facial ACD cases 
due to cosmetics. 
 
Methods 
 
This research was conducted retrospectively 
using secondary data. The research subjects and 
demographic data were taken from the registered 
list of patients in Dermatology and Venereology 
Outpatient Clinic at Dr. Sardjito General Hospital, 
Yogyakarta, with a clinical picture of facial ACD 
due to cosmetics and patch tests were carried out 
in January 2017 - December 2020. The data of 
research subjects who underwent skin patch test 

and their reactivity to allergens were taken from 
the registry of the patch test. 
 
The technical implementation of the patch test is 
carried out following the standard patch test 
procedure at the Dermatology and Venereology 
Outpatient Clinic, Dr. Sardjito General Hospital, 
Yogyakarta. The allergen is attached for 48 hours 
to the patient's back using a gamma chamber. 
Patch test readings were carried out at 48 hours 
(30 minutes after the allergen chamber was 
removed to minimize false-positive readings due 
to adhesive reactions), 72 hours, and 96 hours 
after the allergen was applied. Patch tests on 
subjects were performed using allergens from the 
European Standard Series and Cosmetic Series 
that were supplied by Chemotechniques 
Diagnostics® (Vellinge, Sweden) and by the 
laboratory of the Dermatology Department, 
Faculty of Medicine, Gadjah Mada University, 
Indonesia. In addition, the subjects were also 
tested with cosmetic ingredients that have been 
used previously, which may be the sources of 
allergens in facial ACD cases. Positive patch test 
results are indicated by erythema reactions, 
edema, vesicles, or bullae on the skin area in 
contact with the allergen according to the criteria 
from the International Contact Dermatitis 
Research Group (ICDRG). 
 
Results 
 
From January 2017 to December 2020, 26 
patients, consisting of new and control cases, 
were diagnosed with suspected facial ACD due to 
cosmetic and underwent patch tests. There were 
23 female patients and 3 male patients. Most 
patients were in the age group of 11 to 20 years 
old, with a mean age were 30 years old (Table 1

Table 1. Subject Characteristics 
 

Demographic data 
Sex  

Male 3 (11.5%) 
Female 23 (88.5%) 

Age Group (years old)  
11 - 20 8 (30.8%) 
21 - 30 7 (26.9%) 
31 - 40 6 (23%) 
41 - 50 2 (7.8%) 
51 - 60 3 (11.5%) 

 
 
All patients were subjected to a patch test and 
tested using allergens from the European 

Standard Series and the Cosmetic Series. Of the 
26 patients who were subjected to a patch test, 
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three patients did not react to the contact 
allergens tested. From the 23 patients who had 
reactions on the patch test, 66 points on the skin 
showed a reaction to allergens. Of the 66 points, 
37 points gave a positive reaction appearance, 
with the most common allergen causing the 

reaction being cobalt(II) chloride hexahydrate 
(n=4, 10.8%) (Figure 1). From 29 points that gave 
a doubtful reaction, the allergen that caused the 
most reactions was potassium dichromate 0.5% 
(n=4, 13.8%) (Figure 2). 

 

 
Figure 1. Types of Allergens that Produces Positive Reactions. 

 
 

 
Figure 2. Types of Allergens that Produces Doubtful Reactions. 
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Discussion 
 
ACD is a common condition occurred on the face. 
ACD due to cosmetic allergens is increasing in 
developing countries, such as India, due to 
increased use of cosmetics.5 A study conducted in 
Bangkok showed an ACD prevalence of 51.3% in 
facial dermatitis.6 ACD due to cosmetics appears 
on areas with direct or transferred product 
application. This transmission can occur through 
accidental contact with an object, such as a towel 
and telephone, or interpersonal contact.2 

 
The diagnosis of ACD due to cosmetics is based 
on history, dermatology examination, and patch 
test. It is paramount to investigate the patient’s 
products, whether at their home or outside. After 
being diagnosed, patients should understand that 
they are obliged to avoid contact with these 
allergens, and this condition can arise when new 
exposures are present.1-3 Patch testing is the gold 
standard for investigating patients suspected of 
having ACD due to cosmetics.7 Patch testing with 
the cosmetic series, in addition to the standard 
series, can increase the capability to detect 
relevant allergens in patients.8 Patch tests in ACD 
cases due to cosmetics must also use allergens in 
the form of cosmetic products that patients use on 
a daily basis.9 More than 90% of the subjects 
included in this study were women. ACD due to 
cosmetics is more common in women than in men 
because women are more concerned about 
esthetic than men. Women have also proven to be 
using more cosmetics and more frequently.8  
 
In this study, the allergen that gave the most 
positive reactions was cobalt(II) chloride 
hexahydrate (n=4, 10.8%). Cobalt is a heavy 
metal that has side effects on human health.10 
Several studies have shown the presence of 
concentrations of cobalt in cosmetics, such as 
henna dye,11 foundation cream,12 skin whitening 
cream,11 and eyeliner.13 This shows that many 
cosmetic ingredients contain cobalt, and we can 
suspect the presence of cobalt in the cosmetics 
used by the subjects in this study. It was also 
reported that high concentrations of cobalt in a 
cosmetic ingredient would increase the 
occurrence of ACD in patients.14 

 
In this study, it was also found that potassium 
dichromate was the most common allergen which 
gave doubtful results (n=4, 13.8%). Potassium 
dichromate or chromium is widely used in daily or 
industrial activities, usually found in bleach, 
detergents, cement, implants, prostheses, cell 
phones, make-up, or cosmetics.15 In Europe itself, 

chromium use has been banned since 1976, but 
the use of metal in tiny amounts is still allowed. 
However, some studies still find chromium content 
in cosmetics. Studies conducted by Kang, et al11 
and Hwang, et al16 found chromium content in the 
tested cosmetic ingredients. Then it can be 
concluded that despite the presence of chromium 
in cosmetics, this does not present a significant 
risk of carcinogenic effects of chromium, but this 
could potentially contribute to ACD.15 
 
From the results of this study, we can also see 
that paraben mix is one of the allergens that often 
reacts to patch tests, with both positive and 
doubtful results. Paraben mix is a preservative or 
preservative used in soap, shampoo, or face 
cream.17 Paraben mix is a mixture of five paraben 
esters, namely methylparaben, ethylparaben, 
propylparaben, butylparaben and benziylparaben 
with each concentration of 3%.18 The safety of 
using parabens has remained a challenge for 20 
years because of their sensitivity and weak 
estrogenic activity, which may contribute to breast 
cancer and male infertility.19 Although no further 
studies have been able to demonstrate this 
hypothesis, the cosmetic industry has started to 
market “paraben-free” products and replace them 
with other ingredients.18 According to European 
studies, parabens are present in 99% of leave-on 
products (products intended for prolonged contact 
with skin, hair, or mucous membranes) and in 
77% of rinse-off products (products intended to be 
removed after application to skin, hair or mucous 
membranes).20 The frequency of sensitization of 
this paraben, according to studies conducted in 
North America, is in the range of 0.6% to 2.3%.18 

In the use of cosmetics containing parabens, it is 
often found in ACD that occurs on the eyelids 
because it is often found in eyeliner, eye shadow, 
mascaras, and concealer.21 
 
Regarding regulatory aspects, parabens have 
been allowed in cosmetics at concentrations of 
0.4% for single parabens and 0.8% for mixed 
parabens since 2000 in Europe. Then, the 
European Commission banned the use of 
isopropylparaben, isobutylparaben, 
phenylparaben, benzylparaben, and 
pentylparaben in 2014 and limited the number of 
concentrations of propylparaben and butylparaben 
in products to 0.19% in 2015.19 Whereas in 
Indonesia itself, according to the National Agency 
of Drug and Food Control of Republic of Indonesia 
Number 23 of 2019 concerning Technical 
Requirements for Cosmetics, imported cosmetics 
may still contain ingredients in the form of 
isopropylparaben, isobutylparaben, and/or 
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benzylparaben, but they must be stated in the 
packaging. The permissible levels for 
butylparaben, propylparaben, isopropylparaben, 
isobutylparaben, and benzyl paraben are of 
0.14% in a single ester or mixture or 0.8% when 
mixed with methylparaben or ethylparaben, 
provided that the five esters above the 
concentration do not exceed 0.14%. As for 
methylparaben and ethylparaben, the maximum 
content is 0.4% for single esters or 0.8% for mixed 
esters. 
 
The importance and relevance of doubtful reaction 
results are still debatable. However, Carlson, et 
al,22 said that a doubtful reaction is considered to 
have the same relevance as allergens that have a 
positive reaction. In a review by Veverka and 
Davis,23 it was also recommended that in a clinical 
context, doubtful reactions should be viewed and 
monitored as allergic reactions when the results 
are relevant to the location and time of occurrence 
of ACD in patients. With these considerations, this 
study also discusses the interpretation of the 
patch test with doubtful results. 
 
Conclusion 
 
In this study, women had the largest population in 
cases of ACD due to cosmetics on the face, with 
the most extensive age range between 11 to 20 
years. The allergen that has the most positive 
reaction is cobalt. Whereas in doubtful reactions, 
potassium dichromate has the highest frequency. 
The limitation of this study is mere observance of 
the patch tests with reactions without considering 
the clinical relevance related to cosmetics 
ingredients. We suggest further research to 
determine the relevance between the cosmetics 
products and the result of the patch tests; and 
establish a relationship between the ACD 
locations with certain cosmetics ingredients or 
allergens. 
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