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ABSTRACT Objective: Some clinics interpret patch test results 48
hours after application and an additional reading is performed at 72 or
96 hours. Reports in the literature describe delayed positive reaction to
some allergens in patients who underwent patch testing for suspected
allergic contact dermatitis. However, an additional late reading may be
neglected in some clinics. In this study we aimed to identify allergens
with delayed positive patch test reactions and to determine the rele-
vance of an additional day 7 (168 hours) patch test reading. Material
and Methods: The data of 101 patients who underwent patch testing
for suspected allergic contact dermatitis between January 2015 and July
2016 were analyzed retrospectively. Demographic data and patch test
results of the patients were evaluated. Allergens without a positive re-
action at the 48" and 96" hours but with a positive reaction at the 168"
hour were considered as delayed positive patch test reaction. Results:
Sixty-four (63.3%) of 101 patients had positive reactions to at least 1
allergen. A total of 125 positive reactions were detected. Of the 125
positive reactions, 85 (68%) were positive at 48 hours reading and 31
(24.8%) turned positive at 96 hours evaluation. Nine (7.2%) of 125 pos-
itive reactions were late reactions that turned positive at 168 hours.
Nickel sulfate, gold sodium thiosulfate, Cl+Me-isothiazolinone,
formaldehyde, tixocortol pivalate and hydrocortisone-17-butyrate, and
fragrance mix were detected as allergens causing late positive reactions.
Conclusion: We think that late reading at the 168th hour should not be
neglected.
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OZET Amag: Bazi kliniklerde yama testi sonuglari, uygulamadan 48
saat sonra degerlendirilir ve 72 veya 96 saatlerde ek bir degerlendirme
yapilir. Literatiirde, alerjik kontakt dermatit siiphesiyle yama testi ya-
pilan hastalarda bazi alerjenlere kars1 gecikmis pozitif reaksiyonlar bil-
dirilmektedir. Ancak bazi kliniklerde, fazladan bir ge¢ okuma ihmal
edilebilmektedir. Bu ¢alismada, gecikmis pozitif yama testi reaksiyon-
lart olan alerjenleri tanimlamay1 ve fazladan bir 7. giin (168 saat) yama
testi okumasinin yeni pozitif sonuglar: saptamaya katkisini belirlemeyi
amagcladik. Gere¢ ve Yontemler: Ocak 2015-Temmuz 2016 tarihleri
arasinda, alerjik kontakt dermatit sliphesiyle yama testi yapilan 101 has-
talarin verileri retrospektif olarak degerlendirildi. Hastalarin demogra-
fik verileri ve yama testi sonuglar incelendi. Kirk sekiz ve 96. saatte
pozitif reaksiyon gostermeyip, 168. saatte pozitif reaksiyon veren aler-
jenler gecikmis pozitif yama testi reaksiyonu olarak degerlendirildi.
Bulgular: Yiiz bir hastanin 64’tinde (%63,3) 1 veya birden fazla aler-
jene kars1 pozitif reaksiyon goriildii. Altmis dort hastada toplam 125
pozitif reaksiyon tespit edildi. Saptanan 125 pozitif reaksiyonun 85’inin
(%68) 48. saat degerlendirmesinde, 31’inin (%24,8) 96. saatte yapilan
degerlendirmede pozitiflestigi goriildii. Dokuz (%7,2) pozitif reaksi-
yon ise 48 ve 96. saatlerde negatif olmasina karsin 168. saatte pozitif-
lesen gec¢ reaksiyonlardi. Nikel siilfat, altin sodyum tiyosiilfat,
Cl+Me-izotiazolinon, formaldehit, tiksokortol pivalat, hidrokortizon-
17-butirat ve parfiim karigimi geg pozitif reaksiyonlara neden olan aler-
jenler olarak tespit edildi. Sonug: Yiiz altmis sekizinci saatte yapilacak
gec okumanin ihmal edilmemesi gerektigini diisiintiyoruz.

Anahtar Kelimeler: Alerjenler; alerjik kontakt dermatit; yama testi

Contact dermatitis, both irritant and allergic, is
an inflammatory cutaneous reaction triggered by di-
rect contact with some chemicals to which people are
exposed in daily life.! Allergic contact dermatitis

(ACD) is a delayed-type hypersensitivity reaction
that is revealed when the skin is exposed to a chemi-
cal activating antigen specific T cells in a person who
has previously been sensitized.”

Correspondence: Miinevver GUVEN
Department of Dermatology, Aydin Adnan Menderes University Faculty of Medicine, Aydn, Tiirkiye
E-mail: munevver.guven@adu.edu.tr

Peer review under responsibility of Turkiye Klinikleri Journal of Dermatology.

Received: 15 Apr 2022

Received in revised form: 03 Nov 2022

Accepted: 03 Jan 2023 Available online: 11 Jan 2023

2146-9016 / Copyright © 2023 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://orcid.org/0000-0001-8643-435X
https://orcid.org/0000-0002-2648-8097
https://orcid.org/0000-0001-7722-5759
https://creativecommons.org/licenses/by-nc-nd/4.0/

Miinevver GUVEN et al.

Turkiye Klinikleri J Dermatol. 2023;33(1):1-6

Patch testing is a regularly used procedure for
the diagnosis of ACD resulting from Type IV hyper-
sensitivity. It is used to determine the cause of ACD
and intend to stimulate an eczematous reaction to a
causative agent applied to the skin.!? Although
different protocols are used for patch testing, some
clinics interpret results after an occlusion time of 48
hours with an additional reading at Day 3 or Day
4.],3,4

In studies, delayed positive reactions to certain
allergens, such as metals, corticosteroids and some
preservatives, have been reported in patients under-
going patch testing for suspected ACD. The
frequency of delayed positive reactions varied con-
siderably between studies.!*>° However, there are
some doubts about benefit of the late reading. This
requires an additional reading. Therefore some clin-
ics may neglected an additional late reading.®’

In this study, we aimed to determine allergens
with late positive patch test results and to find out
the relevance of an additional 168 hours patch test
reading.

I MATERIAL AND METHODS

Ethical approval was received from the Aydin Adnan
Menderes University Faculty of Medicine, Non-In-
terventional Clinical Research Ethics Committee
(date: July 28, 2016, no: 2016/922). The study was
conducted according to the principles of Declaration
of Helsinki.

The data of 101 patients who were admitted to
the dermatology outpatient clinic between January
2015 and July 2016 and underwent patch testing for
suspected ACD were reviewed retrospectively.

The test was performed by Thin Layer Rapid-
Use Epicutaneous Test (T.R.U.E. Test, SmartPrac-
tice, Denmark) which included 36 allergens. The
patch tests were pasted to the upper back at day 0
(DO0) and taken off after 48 hours (D2). Routine in-
terpretations were performed at D2 and D4 (96
hours). An additional reading was performed at D7
(168 hours). The reactions were evaluated with re-
spect to the reading criteria of International Contact
Dermatitis Research Group and interpreted as fol-
lows: negative reaction (-) shows no reaction; doubt-

ful reaction (?+) shows faint erythema only; weak
positive reaction (+) indicates erythema, infiltration,
possibly papules; strong positive reaction (++)
demonstrates erythema, infiltration, papules, vesicles;
finally, extreme positive reaction (+++) indicates in-
tense erythema, infiltrate, coalescing vesicles. A pos-
itive patch test result is identified as a reaction which
supplies the criteria of at least 1 positive reaction.!

The individuals who displayed a negative or
doubtful positive reaction at 48 hours and 96 hours,
and a positive reaction at 168 hours were interpreted
as having late positive patch test reaction.

Statistical analyses were conducted via SPSS 18
(IBM, Armonk, NY). Descriptive analysis, t-test and
chi-square test, logistic regression analysis were used
in data analysis. In data analysis, p<0.05 was consid-
ered statistically significant.

I RESULTS

Of 101 patients, 64 (63.3%) were female and 37 (36.6
%) were male. The mean age of 101 individuals was
37.6+15.5 years and ranged between 6-74.

Sixty-four (63.3%) patients had positive reac-
tions to at least 1 allergen. Twenty-seven (26.7%) pa-
tients had positive reaction to 1 allergen, while 37
(36.6 %) patients had positive reactions to more than
1 allergen. A total of 125 positive reactions were de-
tected in 64 patients. The most common allergens
with positive reactions in 101 patients were nickel
sulfate (20.8%), thimerosal (13.7%), bacitracin
(10.9%), gold sodium thiosulfate (9%), p-phenylene-
diamine (9%) and cobalt chloride (8%). Of the 125
positive reactions, 85 (68%) were positive at 48 hours
reading and 31 (24.8%) turned positive at 96 hours
evaluation. Nine (7.2%) of 125 positive reactions
were late reactions that became positive at 168 hours
(Table 1). Each of the 9 late positive reactions oc-
curred in different patients. In other words, 9 patients
displayed new positive reactions on D7. Additionally,
13 reactions (10.4%) which were positive at 48 hours
were negative at 96 and 168 hours. Seventeen
(13.6%) reactions which were positive at 96 hours
were negative at 48 and 168 hours.

There was no difference in age, gender, duration
of contact dermatitis and localization of contact der-



Miinevver GUVEN et al. Turkiye Klinikleri J Dermatol. 2023;33(1):1-6

TABLE 1: Patch test reaction rates at 48, 96 and 168 hours.

48 li+" 48 u_u — 96 n+u 48’96 5[_1!_)168 H+” Total
Allergen n % n % n % n

5 5.0 4 40 0 - 9

3 3.0 0 - 0 - 3

5 5.0 0 - 0 - 5

i 0 - 1 1.0 0 - 1
0 - 0 - 1 1.0 1

6 59 1 1.0 2 20 9

0 - 2 20 0 - 2

0 - 0 - 0 - 0

B 0 - 0 - 0

p-phenylenediamine

matitis between patients with late positive reactions
and those without late positive reactions. The char-
acteristics of the patients in both groups are shown in
Table 2. In addition, logistic regression analysis was
performed and there was no relationship between late
positive reaction and variables (age, gender, duration
of contact dermatitis and main location of contact
dermatitis).

The frequency of late positive reactions and their
relative incidence according to the number of all pos-
itive reactions for each agent were shown in Table 3.

I DISCUSSION

Despite being used for over 100 years, the patch test-
ing procedure varies worldwide. The heterogeneity
of patch test practices raises concerns about the need
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TABLE 2: Characteristics of patients with late positive reaction and those without late positive reaction.
Late positive reaction p value
No (n=92) Yes (n=9)
Age (years) (mean+SD) 37.8+15.3 35.7+18.5 0.691
Sex, n (%)
Male 32 (86.5) 5(13.5)
0.282
Female 60 (93.8) 4(6.3)
Duration of contact dermatitis (months) (mean+SD) 47.4+60.6 36.4+26.1 0.593
The main location of contact dermatitis, n (%)
Hands 77(92.8 6(7.2)
0.198
Others 15 (83.3) 3(16.7)

SD: Standard deviation.

TABLE 3: Allergens with late positive patch test reactions and their relative incidence.

Allergen Number of late positive reaction
Nickel sulfate 2

Fragrance mix

Cl+Me-isothiazolinone

Formaldehyde

1
1
1
Tixocortol-21-pivalate 1
Hydrocortisone-17-butyrate 1

2

Gold sodium thiosulfate

Number of total positive reaction Relative incidence (%)
21 95
5 20
6 16.7
4 25
1 100
1 100
9 22.2

for standardization.!%!? At least 2 readings are rec-
ommended in the European Contact Dermatitis So-
ciety protocol for patch testing. However, 3 readings
(D2 and D3 or D4 and around D7) are recommended
for ideal evaluation.' Most of the patch test reactions
happen at 72 or 96 hours and many centers interpret
the reactions at 48 hours and at 72 or 96 hours. This
protocol is adequate to determine most positive patch
test results. On the other hand, reports in the literature
established late positive patch test results that turn to
positive at 168 hours in different proportions of pa-
tients.>>*1 Tanno et al performed a survey with 169
professionals from 47 countries and found that only 36
(21%) of the participants performed 3 readings.!’

The frequency and distribution of contact aller-
gens show variations from country to country. There
are many reports investigating the most common
contact sensitizers in our country, in Tirkiye.!* '
However, to our knowledge, there are no studies eval-
uating the late positive patch test reactions in our
country. We found 7.2% late reactions that became
positive at 168 hours to metals (nickel sulfate and

gold sodium thiosulfate), preservatives (Cl+Me-
isothiazolinone and formaldehyde), corticosteroids
(tixocortol pivalate and hydrocortisone-17-butyrate),
and fragrance mix.

Higgins et al found new relevant late reactions
in 12.8% of 203 patients at 168 hours to cobalt chlo-
ride, disperse blue mix, preservatives, mercury,
colophony, fragrances and gentamycin sulfate indi-
cating the need for 168 hour evaluation.® Madsen et
al. reported that they detected 6,509 positive reactions
in 9,997 patients and 13.5% of 6,509 positive reac-
tions were found to be late reactions. The most frequent
allergens giving late positive reactions were neomycin,
budesonide and hydrocortisone-17-butyrate. They
stated that late reading is particularly important because
some positive reactions would be missed if only one
D3/4 reading had been performed.®

Davis et al reviewed 135 patients who under-
went patch testing with series of corticosteroid aller-
gens. They found only 2 patients (both patients had a
late reaction to budesonide) with late positive reac-
tion to corticosteroids. Therefore, they concluded that
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late readings were limiting value in detecting corti-
costeroid allergies.!” Davis et al. then conducted an-
other study and found that late readings (D7 or
afterwards) were helpful when evaluating reactions
to metals and topical antibiotics. However, it did not
help to diagnose reactions to other agents, including
corticosteroids.’ Chaudhry et al reviewed 298 patients
who received patch testing with metals and corticos-
teroids. They concluded that additional readings after
D7 are helpful to determine reactions to metals (gold,
cobalt, palladium, beryllium), preservatives (propolis,
dodecyl gallate), and neomycin. However, it was not
found useful in detecting delayed reactions to topical
corticosteroids.'® In contrast to these studies, we
found late positive reaction to topical corticosteroids
(tixocortol-21-pivalate, hydrocortisone-17-butyrate).

Jonker et al. reported that 8.2% of 760 individ-
uals displayed late-positive reactions. The most
common allergens that cause late positive reactions
were nickel sulfate, neomycin sulfate, butylphenol
formaldehyde resin, tixocortol-21-pivalate and
Cl+Me isothiazolinone. They concluded that it is
worthwhile to perform an additional reading.” Con-
sidering the reported late reactions in adults, Matiz et
al studied this matter in 38 children and determined
13% of the reactions as being late reactions. They
also pointed out the significance of assessment for
late reactions in children.'” Recently, van Ameron-
gen et al evaluated 3,292 patients, and 13.6% of the
individuals displayed new positive reactions on D7.
In this way, it supported the significance of an addi-
tional late reading, specifically for neomycin sulfate
and corticosteroids.?® In contrast, we did not find any
delayed reaction to antibiotics in our study.

Cantwell et al investigated the allergens with
negative results on D5 yet positive on D7 or after-
wards and found that delayed reactions occurred in
29.7% of the allergens. The most often delayed reac-
tions occurred with metals or metal alloys and also
acrylates.”! In our study, 7.2% of the allergens were
late reactions that became positive at 168 hours.
Since acrylates were not present in our pacth test, we
could not evaluate the delayed reaction to acrylates.

In earlier studies, various parameters such as
higher age, female gender, negative irritant control

containing sodium lauryl sulphate and allergen
groups of corticosteroids, topicals, metals, fran-
grances, resins were determined as predictive factors
for late positive reaction.®**?>23 However, the influ-
ence of gender and age on late positive reaction were
not found in our study. In addition, late positive re-
action was not associated with duration of contact
dermatitis and main location of contact dermatitis in
our study.

The limitation of our study is that it was not in-
vestigated whether the late positive reaction was clin-
ically relevant or not. Another limitation was the
probability of not detecting some late positive reac-
tions due to the small number of our cases.

I CONCLUSION

We found that most of the positive test reactions were
determined at 48 and 96 hour reading. However 8.9%
of patients display late positive reactions, which
would be missed unless 168 hours readings were per-
formed. Our results confirm previous reports detect-
ing late reactions to some metals, corticosteroids,
some preservatives and fragrance mix. However, any
delayed allergy to antibiotics was not detected in our
study which may be due to the small size of our pa-
tient group. The avoidance of allergens is the only
cure for ACD and late reacting preservatives and met-
als are widely present in the objects around us. There-
fore, we suggest that 168 hour late reading should not
be neglected in clinics. A prospective multicenter
study with the same technical factors and methodol-
ogy (test systems, allergens, vehicles, concentration,
occlusion and reading time) involving more patients
will help to make a standardization in patch testing
for patients with contact dermatitis.
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