
Contact Dermatitis 2008
doi: 10.1111/j.1600-0536.2007.01282.x

Copyright # Blackwell Munksgaard 2008

CONTACT DERMATITIS

Influence of peeling procedure in allergic
contact dermatitis
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Background: The prevalence of allergic contact dermatitis in patients who have previously undergone
peeling has been rarely studied.

Objectives: We compared the frequency of positive patch test (PT) reactions in a patient group with
a history of peeling, to that of a control group with no history of peeling.

Patients/Methods: The Korean standard series and cosmetic series were performed on a total of 262
patients. 62 patients had previously undergone peeling and 200 patients did not.

Results: The frequency of positive PT reactions on Korean standard series was significantly higher in
the peeling group compared with that of the control group (P < 0.05, chi-square test). However, the
most commonly identified allergens were mostly cosmetic-unrelated allergens. The frequency of
positive PT reactions on cosmetic series in the peeling group was higher than that of the control
group, but lacked statistical significance. The frequency (%) of positive PT reactions on cosmetic
series in the high-frequency peel group was higher than that of the low-frequency group, but lacked
statistical significance.

Conclusion: It appears peeling may not generally affect the development of contact sensitization.
Further work is required focusing on the large-scale prospective studies by performing a PT before
and after peeling.
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Chemical peeling, microdermabrasion and laser
resurfacing have become popular methods of
facial rejuvenation. Although we are fully aware
of the persistent erythema, hyperpigmentation,
and scarring that results after skin resurfacing,
little attention has been paid to allergic contact
dermatitis (ACD) after such procedures (1–3).
Skin resurfacing results in a defect in the epider-
mal barrier, and in such situations, potential con-
tact sensitizers such as fragrances, preservatives,
or antibiotics have a greater opportunity to inter-
act with the cutaneous immune system (4). Vari-
ous pre- and post-peel managements increase the
exposure to potential irritants or allergens, as do
cleansers, sunscreens, emollients, and topical
drugs (5, 6). Some reports in literature have docu-
mented a 4.8–65% rate of contact dermatitis (CD)

after carbon dioxide laser resurfacing (2, 4, 7–14).
However, in most cases, a proper patch test
(PT) was not performed, and even in those with
a PT, the clinicians failed to show an allergen (2, 4,
7–14).

To our knowledge, this is the first comparative
study designed to identify the prevalence of posi-
tive PT reactions after peeling. The patients were
divided into 4 groups based on their individual
peeling and CD history. PT was performed in all
4 groups to compare the frequency (%) of a posi-
tive PT reaction in each group. Correlation
between the number of peelings (�6 or <6) and
the frequency (%) of positive PT reactions and
the relationship between the number of peelings
and the total number of reactive allergens were
measured.



Patients, Materials, and Methods

Study population

262 patients were recruited from those who visited
our outpatient clinic between January 2001 and
February 2003, and between June 2004 and Feb-
ruary 2006, and were divided into 4 groups
according to their peeling and CD history. 62
patients previously underwent a peeling procedure
and 200 patients did not. Among the 62 patients
with a peeling history, 37 had experienced CD. A
history of CD was also noted in 172 patients from
the 200 patients without a peeling history. The
study was fully approved by the ethical committee
of the Catholic University of Korea and an
informed consent form was handed in by all
patients. Previous peeling methods mainly con-
sisted of superficial chemical peeling, laser resur-
facing, and microdermabrasion, but a number of
patients were unable to recall specific details, such
as the type of laser or the percentage of glycolic
acid that was used (Table 1). There were 5 males
and 57 females in the peeling group and 16 males
and 184 females in the control group. Their aver-
age age was 32.0 � 8.9 years and 39.1 � 14.3
years (mean � SD), respectively.

Patch testing

PT was performed with the allergens from the
Korean standard series, a variant of the European
standard series, and the cosmetic series (Chemo-
techniqueDiagnostics, Tygelsjö,Malmö, Sweden).
Allergens were applied to the upper back for
2 days, using Finn Chambers (Epitest, Hyryla,
Finland). Results were recorded according to
the International Contact Dermatitis Research
Group recommendations.

Statistical analysis

Statistical difference in the rate (%) of positive
PT reaction between the 4 groups was calculated
using the chi-square test. The SAS system for
Windows V 8.01 was adopted to analyse the data.
A P value of <0.05 was considered significant.

Results

PT results of Korean standard series

In the peeling group of 62 patients, 45 (72.6%)
patients showed one or more positive patch reac-
tions with the Korean standard series, whereas
115 (57.5%) out of 200 controls had a positive
patch reaction. The peeling group showed twofold
odds of a positive PT reaction compared with the
control group [P < 0.05, chi-square test, odds
ratio (95% confidence interval) ¼ 1.957 (1.048–
3.653)] (Table 2).
The frequency (%) of a positive PT reaction

among patients with a history of CD (n ¼ 209),
with or without a peeling history was 70.3% (26/
37) and 59.9% (103/172), respectively. The fre-
quency (%) of a positive PT reaction in patients
without a history of CD (n ¼ 53), with or without
a peeling history was 76.0% (19/25) and 42.9%
(12/28), respectively. On the whole, there was no
significant difference in the frequency of a positive
PT reaction between the 4 groups (P > 0.05, chi-
square test) (Table 2).
Among the patients with or without a history of

peeling, nickel sulfate accounted for 32.3% (20/
62) and 28.0% (56/200) of the reactions, respect-
ively. Nickel was followed by potassium dichro-
mate, cobalt chloride, thimerosal, and mercury
ammonium chloride in the group with a history
of peeling and CD (Table 3). The ranking of caus-
ative allergens was similar in the group lacking
a peeling history to that of the group with a history
of peeling.

PT results of cosmetic series

PT on the cosmetic series was performed in the
patient group with a peeling history (n ¼ 41)
and without a peeling history (n ¼ 105). In the
peeling group, 15 patients (36.6%) showed 1 or
more positive patch reactions with the cosmetic
series, whereas 28 (26.7%) out of 105 controls
had a positive patch reaction. The peeling group

Table 1. Previous peeling methods in the peeling group

Peeling methods Number of patients

Chemical peel 41
Dermabrasion 5
Laser 3
Chemical peel þ dermabrasion 6
Chemical peel þ laser 6
Dermabrasion þ laser 1

Total 62

Table 2. Comparative frequency of patch test (PT) reactions
within the Korean standard series

Positive %
(number of positive cases/total)

Peeling history (þ) Peeling history (�)

Contact dermatitis (þ) 70.3 (26/37) 59.9 (103/172)
Contact dermatitis (�) 76.0 (19/25) 42.9 (12/28)

Total 72.6* (45/62) 54.7* (52/95)

P < 0.05, chi-square test, odds ratio (95% confidence interval) ¼
1.957 (1.048–3.653).
*The odds ratio is 1.957, showing that the frequency of PT is
more likely positive in the peeling group than control group.
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showed a higher positive PT reaction ratio com-
pared with the control group, but this lacked sta-
tistical significance (P > 0.05, chi-square test)
(Table 4).
Frequency (%) of a positive PT reaction among

patients with a history of CD (n ¼ 119), with or
without a peeling history was 38.5% (10/26) and
26.9% (25/93), respectively. Frequency (%) of
a positive PT reaction in patients without a history
of CD (n ¼ 27), with or without a peeling history
was 33.3% (5/15) and 25.0% (3/12), respectively.
On the whole, there was no significant difference
in the frequency of a positive PT reaction between
the 4 groups (P > 0.05, chi-square test) (Table 4).
Among the cosmetic series allergens, octyl gal-

late showed the highest positive PT rate in patients
with or without a history of peeling. In the peeling
group, 4 (9.8%) out of 41 patients showed a posi-
tive patch reaction with octyl gallate, whereas 7
(6.7%) out of 105 controls had a positive patch
reaction. The peeling group showed a slightly
higher frequency of positive PT reactions com-
pared with the control group on octyl gallate,
but this also lacked statistical significance (P >
0.05, chi-square test) (Table 5).

Relationship between the frequency of peeling and
the frequency (%) of positive PT reactions

The number of previous peeling episodes varied
from 1 to as many as 144 (9.11 � 19.12, mean �
SD). The patient who had undergone 144 peeling
episodes had received superficial chemical peeling

once a week for 3 years. Patients were divided into
a high-frequency group (�6) and a low-frequency
group (<6), regardless of the type of peeling that
was performed. The frequency (%) of a positive
PT reaction among patients with a history of CD
was similar in the high-frequency group (71.4%)
compared with the low-frequency group (69.6%)
with the Korean standard series, and definitely
higher in the high-frequency group (50.0% versus
27.8%) with the cosmetic series (Table 6).

On the other hand, patients without a history of
CD showed a small increase in the frequency (%)
of positive PT reactions between the high (�6) and
low frequency (<6) groups. Overall, there was no
statistical significant difference between the fre-
quency of peeling and the frequency (%) of posi-
tive PT reactions (P > 0.05, chi-square test)
(Table 6).

Relationship between the frequency of peeling and
total number of reactive allergen

The number of peeling occurrences varied from 1
to 144 (9.11 � 19.12, mean � SD) and the total
number of reactive allergens with the Korean
standard series and the cosmetic series ranged
from 0 to 7. On the whole, there was no correla-
tion between the 2 variables according to the
Spearman correlation test (r ¼ 0.017).

Discussion

Recently, the exposure of various contact aller-
gens is increasing, and because peeling affects
the skin barrier, subjects with a history of peel-
ing may have a higher chance of contact sensitiza-
tion. After peeling, the stratum corneum becomes

Table 3. The ranking of the most common allergens among the Korean standard series in each group

Peeling history (þ) Peeling history (�)

Contact dermatitis (þ) Contact dermatitis (�) Contact dermatitis (þ) Contact dermatitis (�)

1 Nickel sulfate Nickel sulfate Nickel sulfate Nickel sulfate
2 Potassium dichromate Potassium dichromate Mercury ammonium chloride Cobalt chloride
3 Cobalt chloride Thiuram mix Thimerosal Thimerosal
4 Thimerosal Thimerosal 4-phenlenediamine Mercury ammonium chloride
5 Mercury ammonium chloride Mercury ammonium chloride Potassium dichromate Thiuram mix

Table 4. Comparative frequency of patch test reactivity within
the cosmetic series

Positive %
(number of positive cases/total)

Peeling history (þ) Peeling history (�)

Contact dermatitis (þ) 38.5 (10/26) 26.9 (25/93)
Contact dermatitis (�) 33.3 (5/15) 25.0 (3/12)

Total 36.6 (15/41) 26.7 (28/105)

P > 0.05, chi-square test, odds ratio (95% confidence interval) ¼
0.593 (0.271–1.297).

Table 5. The ranking of the most common allergens among the
cosmetics series

Peeling history (þ)
(n ¼ 41)

Peeling history (�)
(n ¼ 105)

1 Octyl gallate (9.8%) Octyl gallate (6.7%)
2 Abitol (4.9%) Parabens (4.8%)
3 Quaternium-15 (4.9%) Tert-butylhydroquinone (4.8%)
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thinner and shows enhanced desmosomal break-
down on ultrastructural observations (15–17). Pro-
tein and messenger RNA expression of tumour
necrosis factor-a (TNF-a) and interleukin-1a in
murine epidermis was significantly increased after
glycolic acid application (17). TNF-a and inter-
leukin-1a appear to be of prime importance in con-
tact sensitization. They facilitate Langerhans’ cell
migration and hyperresponsiveness in allergen-
induced contact sensitization (18). These previous
findings support the hypothesis that peeling may
increase the risk of ACD.
In this study, PT reaction positivity on the

Korean standard series was significantly higher
in the patient group with a peeling history than
that of the control group. Because patients who
are receiving peeling therapy usually show more
interest in cosmetics and accessories than patients
who do not, it is likely that they are more fre-
quently exposed to piercing and metal-containing
makeup products such as eyebrow pencils, eye
shadow, mascara, and nail varnish. This may
explain the peeling group’s higher PT reaction
positivity to cosmetic-unrelated allergens (e.g.
nickel, cobalt chloride, and mercury compounds).
We postulated an increase of sensitization to

cosmetic allergens in the patient group after vari-
ous pre- and post-peel managements. The fre-
quency of PT reaction positivity on cosmetic
series in the peeling group was twofold higher
than that of the control group, but lacked statis-
tical significance. Considering that patients who
take so much care in performing peeling may be
more careful in choosing mainly dermatology-
prescribed cosmetics with a lower allergenic poten-
tial, this may influence the PT positivity results.
We expected that frequent peeling could affect

PT results in our study. On the contrary, there was
no relation between the frequency of peels and
the frequency (%) of positive PT reactions or
the total number of positive PT results. Although
the frequency of a positive PT reaction in the high-
frequency peel group was higher than that of the
low-frequency peel group, these results were not
statistically significant. However, before investi-
gating the relationship between the frequency of

peelings and PT positivity, it is noteworthy to
point out that the number of allergens tested
was limited in that the cosmetic series does not
include the allergens that might mostly be respon-
sible for the new allergies acquired after the peel-
ing process such as other sunscreens, topical
antibiotics, and antivirals. Thus, it is possible that
the high-frequency peel group may show more
frequent-positive PT reactions if a wider variety
of cosmetic series tests are carried out on a larger
number of participants.
Ideally, a PT should be carried out before and

after peeling, as well as at the point when CD is
suspected to demonstrate the ‘exposure–effect
relationship’ between peels and sensitization.
However, this is not usually applicable to clinical
practice.
In summary, it appears that peeling may not

generally affect the development of contact sensi-
tization. However, this study has some limita-
tions, mostly stemming from its small sample
size and retrospective design. Though the induc-
tion and elicitation of ACD is affected by peeling,
we could not completely exclude the possibility
that several biases, including a small sample size,
might influence the results.
Future studies should be designed as large-scale

prospective-controlled studies, with a PT being
performed before and after peeling in a larger
number of participants.
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