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Abstract

Background: Our objective was to carry out a systematic review of available data regarding pigmented contact
cheilitis (PCC).

Material and Methods: Electronic searches were performed using PubMed, Scopus, Embase, Web of Science and
LILACS electronic databases. The risk of bias was assessed using the Joanna Briggs Institute tool.

Results: A total of 2070 articles were retrieved, with 7 of them reporting PCC cases. Female individuals (n=6/85.7%)
were more affected, with a mean age of 32+15.4 years (range: 22-47 years). Ricinoleic acid and gum ester were
the most frequently observed allergic compounds, each present in two cases. Three patients had lesions in both
lips (42.8%), while three other patients (42.8%) had lesions only in the lower lip. All reported cases presented with
multiple pigmented lesions (n=7/100.0%). Associated symptoms involved itching, scaling, swelling, erythema,
vesicles and papules. The mean evolution time was 13.5415.6 months (range: 2-36 months), and the average follow-
up time was 1240 months.

Conclusions: This is a condition that often scares the patient due to the unexpected appearance of hyperpigmenta-
tion. For this reason, the information transmitted in this review is expected to be relevant so that the health profes-
sional can include PCC in their list of differential diagnoses.
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Introduction

Pigmented contact cheilitis (PCC) occurs when there
is frequent and repeated contact with a small amount
of a sensitizer. Inflammatory manifestations are usual-
ly not evident, and hyperpigmentation occurs second-
arily. Basal liquefaction degeneration and pigmentary
incontinence are responsible for this melanin pigmen-
tation (1-3). The most common sensitizers are found in
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lipstick ingredients, although they can also be found
in other products that come into contact with the lips,
including foods and oral care products (3-5).

It is hypothesized that saliva contributes to the dilution
or elimination of allergens resulting in lip involvement
without intraoral findings (2). The primary clinical
feature of PCC is multiple brown macules that may
involve both lips as well as surrounding skin (3). Other
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associated symptoms include itchiness, swelling, and
scaling (5,6). The diagnosis of PCC is confirmed after
performing a patch test, which is the gold standard for
detecting allergenic substances (7,8). After confirming
the contact reaction, the patient should be instructed
to avoid using any products containing the detected
allergenic substance (9). In some cases, topical corti-
costeroids may be used to alleviate other associated
symptoms (10,11).

PCC raises significant concern for the patient and
represents a diagnostic challenge for dental sur-
geons. Considering the importance of summarizing
the knowledge of this challenging diagnostic condi-
tion, we aimed to conduct a systematic review of the
available clinicopathological data on PCC to answer
the question: What are the demographic, clinical, and
histopathological characteristics of PCC?

Material and Methods

- Eligibility criteria

Inclusion criteria were based on the PECOS (Popula-
tion, Exposure, Comparison, Outcomes, Studies De-
sign) acronym as follows: P) Patients with PCC; E)
Cosmetics (including lipsticks, lip gloss, and salves/
balm), personal hygiene products (such mouthwashes
and toothpastes), and food (including chewing gums
and candies); C) Not applicable; O) clinical, demo-
graphic and histopathological characteristics of pa-
tients with a diagnosis of PCC; S) Observational and
intervention studies.

Exclusion criteria were as follows: 1) Studies that did
not prove the presence of PCC when using the patch
test; 2) Reviews, book chapters, letters, personal or
expert opinions, and meeting abstracts; 3) Studies for
which full texts were not available;

- Information sources and search strategies

Electronic searches without restrictions of publication
date were performed in June 2024 in the following
databases: PubMed/MEDLINE (National Library of
Medicine), Scopus (Elsevier), Embase (Elsevier), Web
of Science (Clarivate Analytics), and LILACS (Virtual
Health Library). The Gray literature was also searched
in Google Scholar and ProQuest. Personalized search
strategies were performed for each bibliographic data-
base (Supplement 1). Additionally, a manual search of
bibliographies and reference lists of selected studies
was performed to identify any publications that may
have been missed in the electronic searches. The refer-
ences found were imported to the EndNote software
(Clarivate Analytics, Philadelphia, USA), where dupli-
cates were removed after identification.

- Selection process

The titles and abstracts of all articles found through
the searches were read by two authors independently
(A.S.F., and G.L.B.). The calibration of the authors
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was analyzed by assessing the agreement among the
two reviewers regarding the evaluation of titles and
abstracts of the first 50 references encountered in the
searches. A 0.90 Kappa value demonstrated excel-
lent agreement between reviewers. The two authors
assessed the references after calibration. If the title
and abstract met the inclusion criteria, the article was
selected for a comprehensive reading of the full text.
Full texts of articles with titles and abstracts lacking
information for a definitive decision were acquired.
After evaluation of the full texts, articles that satisfied
the eligibility criteria were selected. Divergent opin-
ions regarding inclusion or exclusion between A.S.F.
and G.L.B. were resolved by discussions with a senior
lecturer in Oral Medicine (A.C.UV.).

- Data extraction

The following data were extracted from each article
included when available: authors’ name, year and
country of publication; study design; individual’s age
and sex; allergic diseases; PCC allergenic compounds;
PCC clinical features [anatomical location (lower lip/
upper lip/both) and number of lesions (single/mul-
tiple)]; PCC-associated signs and symptoms; time of
evolution (months); follow-up (months); histopatho-
logical features (yes/no).

- Study risk of bias assessment

The Joanna Briggs Institute - University of Adelaide
tool for case reports was used to evaluate the included
articles (12). The case reports selected were evalu-
ated according to the following parameters: Patient’s
demographic characteristics clearly described; Pa-
tient’s history clearly described and presented as a
timeline; Current clinical condition clearly described;
Diagnostic tests or assessment methods and the results
clearly described; The intervention(s) or treatment
procedure(s) clearly described; The post- intervention
clinical condition clearly described; Adverse (harm-
ful effects) or unanticipated events identified and de-
scribed; The case report provides takeaway lessons.
The parameters were answered as “yes” (low risk of
bias), or “no” (high risk of bias).

- Data synthesis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) for Windows,
version 25.0 (IBM Corporation, Armonk, NY). Due
to a lack of methodological uniformity in the included
studies, a meta-analysis of the results obtained was not
feasible. Therefore, the results were instead descrip-
tively summarized in this review.

Results

The searches identified 2070 articles in the five data-
bases and 202 additional records by other methods, for
a total of 2272 studies. After eliminating duplicates,
1270 references remained, 1071 from the main data-
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bases and 199 obtained by other methods. Screening
by titles and abstracts resulted in 37 articles selected
for reading in full which were subsequently excluded
for the following reasons: reported pathology was not
PCC (n=24), full text not available (n=5), and lack of
patch test (n=1) (Supplement 2). A total of 7 case re-
ports met the selection criteria and were included in
the present review. The flowchart describes the search
and selection process (Fig. 1).

- Study characteristics

Demographic and clinical data are presented in Table
1 (Supplement 3). All cases included occurred in Asia
(n=7/100.0%) across four countries. Mean age at di-
agnosis was 32+15.4 years (range: 22-47 years). Six
(85.7%) patients were females and one (14.3%) was
a male. Regarding allergic diseases, systemic lupus
erythematosus and allergic rhinitis were related in
one case (14.2%) each. Among the allergenic com-
pounds identified as causing PCC, ricinoleic acid was
present in two cases (25.0%) and ester gum was also
responsible for two cases (25.0%). Other compounds
found included dipentaerythritol fatty acid ester
(n=1/12.5%), nickel (n=1/12.5%), paraphenylene di-
amine (n=1/12.5%), and propylgallate (n=1/12.5%). The
anatomical location of the PCC in three patients was
in both the lower and upper lips (n=3/42.8%), another
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three other patients (n=3/42.8%) had lesions only in the
lower lip. In one patient (14.2%) the lip location was
not reported. Other signs and symptoms of PCC found
were: desquamation (n=4/26.6%), itching (n=3/20.0%),
swelling (n=3/20.0%), erythema (n=2/13.4%), papules
(n=2/13.4%), and vesicles (n=1/6.6%). Mean evolution
time was 13.5£15.6 months (range: 2-36) and mean
follow-up time was 12+0 months. Six (85.7%) cases
did not present a histological aspect while only one
(14.3%) described the histological aspect of the lesion.
A complete description of the PCC case is provided in
Supplement 4.

- Risk of bias in studies

Critical appraisal of the case reports revealed that all
articles had a clear description of the patient's demo-
graphic characteristics. In most cases, a clear descrip-
tion of the patient's history and timeline was not pro-
vided. However, most reports clearly described the
patient's current clinical condition. All articles dem-
onstrated clarity in the description of diagnostic tests,
evaluation methods and results obtained. Treatment
interventions or procedures were clearly described in
most cases. In most cases, the intervention condition
was not informed and adverse events did not occur.
Additionally, all articles provided takeaway lessons
(Supplement 5, Fig. 2).
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Fig. 1: Flow diagram of a literature search adapted from PRISMA (2020).
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Table 1: Compiled demographic and clinical characteristics.

Pigmented contact cheilitis

Variable ** n (%)
Continent (n=7) Asia 7 (100.0)
. _ Mean (SD) 32(x15.4)
Age in years (n=7) Range 2747
20-29 3 (42.8)
Decades of life 30-39 2 (28.6)
40-49 2(28.6)
_ Female 6 (85.8)
Sex (0=7) Male 1(14.2)
Absence of allergic/immunological diseases 3 (42.8)
. . . Not related 2 (28.6)
All 1 1 1D =
ergenic/Immunological Diseases (n=7) Systemic lupus erythematosus 1(14.2)
Allergic Rhinitis 1(14.2)
Ricinoleic acid 2 (25.0)
Ester gum 2 (25.0)
. Dipentaerytritol fatty acid ester 1(12.5)
=Q)\*
PCC Allergenic Compounds (n=8) Nickel 1(12.5)
Paraphenylene diamine 1 (12.5)
Propyl gallate 1(12.5)
Anatomical locati Lower and upper lip 3 (42.8)
PCC Clinical Fea- na Onzlcjﬂoca on Lower lip 3 (42.8)
tures (n=7) Unreported lip 1(14.2)
Number of lesions (n=7) Multiple 7 (100.0)
Desquamation 4 (26.6)
Itching 3 (20.0)
. . Swelling 3 (20.0)
—=15)*
PCC associated signs and symptoms (n=15) Erythema 2 (134)
Papules 2 (13.4)
Vesicles 1(6.6)
. . B Mean (SD) 13.5(x15.6)
Time of evolution, in months (n=3) Range 236
Follow up, in months (n=3) Mean (SD) 12(x0)
. . _ No 6 (85.7)
Histopathological features (n=7) Yes 1 (14.3)

** Numbers represent the reported data for each variable; * These variables were not counted by the number of cases, but rather
by the number of times they were mentioned in each case report; SD: standard deviation.

Fig. 2: Pigmented Contact Cheilitis (PCC) caused by carmine in a 23-year-old female. The patient reported a four-month history of multiple
gray-to-smoky hyperpigmentation on the lips, with initial symptoms including lip peeling, itching, and dryness (A/B). Subsequently, there was
an improvement in the condition noted five months after discontinuing the use of the dye (C).
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Discussion

Cheilitis” is a term derived from Greek word "chei-
los" (xethog), which means “lips”, and the Latin suffix
“-itis”, commonly used to indicate inflammation. This
term denotes a non-specific inflammation of the lips,
necessitating further specific descriptors for an accu-
rate diagnostic definition (13). Although several types
of cheilitis are described, most of the literature does
not provide clear recommendations for classification
(10). Pigmented contact dermatitis (PCD) was first de-
scribed in 1969 by Osmundsen, who observed pigmen-
tation resulting from contact dermatitis to an optical
brightener (14). Some authors describe PCC as a vari-
ant of PCD, with the distinction that PCD occurs on the
skin, while PCC specifically affects the lips (6,15,16).
In any case, both are still considered to be a variation
of contact dermatitis (CD), which involves sensitiz-
ing components and inflammatory characteristics, but
no pigmentation (1). In this context, it's important to
recognize that atopic dermatitis (AD), a multifactorial
pruritic eczematous condition, shares similar clinical
findings and can occur concomitantly with CD (17-20).
The pigmentary condition in CD was initially described
in Asia (14,21), where reports continue to emerge, with
ethnicity and lack of product legislation appearing to
be linked (22,23). As observed in the present study,
PCD and allergic cheilitis usually occurs in women be-
tween the third and fifth decades of life (4,22,24-26).
These demographic findings align with a population
more exposed to lip cosmetics (24). A previous history
of dermatitis, allergic rhinitis and other contact aller-
gies, which are also prevalent among young women,
may involve some susceptibility to the development
of PCC (27,28). Patients affected by these conditions
have a reduced inflammatory threshold, which makes
the skin more prone to inflammatory and pigmentary
reactions (28-30).

Although the etiopathogenesis of PCC/PCD has not
been completely understood, there is some evidence
that repeated exposure to low levels of certain sub-
stances can cause a delayed (type IV) hypersensitivity
reaction (22). Additionally, the role of AD in PCC etiol-
ogy is not clear (30,31). Kang et al. (2018) conducted a
retrospective review to explore the association between
labial pigmentation and AD. Interestingly, the authors
observed that AD patients with labial pigmentation
had significantly more frequent allergic disorders and
had higher IgE levels than AD patients without labial
pigmentation, suggesting the role of other immune
dysregulation beyond delayed hypersensitivity in the
development of these lip macules. However, it is im-
portant to note that while the authors excluded any lo-
cal or systemic factors related to labial pigmentation,
it is difficult to determine whether they represent a
true PCC in the absence of a patch test. In the present

e731

Pigmented contact cheilitis

survey, allergic/immunologic disease were detected in
only two cases (28.6%), and none of them reported AD.
Unfortunately, the low number of cases in the pres-
ent study make it difficult to draw precise and reliable
comparisons.

Personal care products and cosmetics are the most
common cause of PCC due to the many potentially
sensitizing substances in their composition (2,3,8).
In this review, most cases were associated with sub-
stances present in lipsticks and lip balms, including
ricinoleic acid, ester gum, dipentaerythritol fatty acid
ester, and propyl gallate (16,32,33). Previous studies
using patch testing on patients with allergic contact
cheilitis also identified patients' own lipsticks as the
primary source of contact allergens (34-36). Although
the profile of causative allergens has varied among the
studies and appears to have shifted over time; metals,
oils, and fragrances are frequently related to positive
reactions in allergic cheilitis (24,25,28,30). Interestly,
in the present survey, one case was related to green tea
with the associated substance being nickel (5). Nickel is
a common sensitizer that can be found in dental devic-
es, instrument mouthpieces, piercing jewelry, makeup
containers, food, drinks, and cosmetic products (37).
More than 4000 allergens have been associated with
hypersensitivity reactions (38,39). This data could ex-
plain the lack of a standardized consensus regarding
patch tests to investigate allergic cheilitis (24), mak-
ing it difficult or impossible to estimate which or how
many substances are associated with PCC.
Pigmentation occurs in the area exposed to the com-
pound; in the case of lipstick, pigmentation usually
occurs on both lips (6,16,32). On the other hand, if the
substance has sufficient contact with only one lip, pig-
mentation will occur solely on that lip, often resulting
in multiple pigmentations (5,11). Diffuse brownish lip
pigmentation can be found in several adult-onset condi-
tions that could mimic PCC, including those with and
without systemic involvement, such as Addison’s dis-
ease and Laugier-Hunziker syndrome, respectively. The
presence of abnormal systemic symptoms and signs
such as weakness, anorexia, and weight loss, as well
pigmentation in other anatomical locations besides the
lips, can help differentiate these conditions (3). More-
over, the distribution, duration of pigmented lesions, as
well as drug treatments, and changes in the pattern are
paramount for the differential diagnosis of numerous
pigmented lesions that affect the lips (30). For all cases
in this review, the clinical diagnosis was based on the
presence of hyperpigmentation of the lips and confir-
mation of the allergenic substance using a patch test.
The gold standard for the diagnosis of PCC is the patch
test (7). The technique is performed using a series of al-
lergens distributed in small amounts in patches that are
attached to the patient's skin, most commonly on the
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back (38,40). Although not pathognomonic, histopatho-
logical findings of PCC are important to exclude other
diagnostic hypotheses. Liquefaction degeneration of
the basal layer and pigmentary incontinence are the
main histopathological features associated with PCD
(1,41). Histological pigmentary incontinence results in
a natural tattoo of the melanin pigment, which is ab-
sorbed so slowly that the hyperpigmentation caused by
this process becomes persistent (1). In the present sam-
ple, a biopsy was performed in only one case, revealing
the increased melanophages in the upper dermis as the
main histopathological characteristic (5).

The evolution time of PCC seems to vary according
to the exposure to these sensitizers (41). Curiously, the
shortest evolution time observed in the present system-
atic review was 4 months. Due to the sudden appear-
ance of patches on the lips, patients usually seek for
evaluation as soon as possible. Our data align with the
findings of Kanokrungsee and colleagues (2023), who
observed that 77 (58.8%) of 131 individuals with allergic
contact cheilitis had an evolution time presented more
than three months (24). While discontinuing the use of
products that cause the contact reaction usually resolves
common symptoms, pigmentation can persist for longer
periods, as observed in the present review (22). Thus, a
follow-up period may be required, especially in cases
where the patch test could not be performed.

The present systematic review has some limitations
that should be recognized. First, there is a lack of stan-
dardization of the PCC nomenclature. Second, infor-
mation about follow-up was not available in most cases.
The main reason for that limitation was the lack of pro-
tocols used to describe patient details among the stud-
ies reviewed. Therefore, it is strongly recommended
that case reports use tools such as CARE guidelines
(for CAse REports) and Strengthening the Reporting of
Observational studies in Epidemiology (STROBE) to
provide more standardized information. Third, the lack
of clinical studies other than case reports is a notable
concern. Last, the small sample precluded a more pow-
erful statistical analysis, such as meta-analysis.
Considering the findings of the present review, PCC
mainly affects women in the third decade of life and is
caused by the use of lip cosmetics. Clinically, it pres-
ents as multiple macules associated with desquama-
tion, itching, and swelling. Furthermore, our limited
histological findings reinforce that a detailed medi-
cal history and a thorough physical examination are
fundamental, since the diagnosis of PCC is primarily
clinical, and biopsies are not necessary. This condition
often alarms the patient due to the unexpected appear-
ance of hyperpigmentation. Therefore, the information
provided in the present report is expected to be relevant
for health professionals to include PCC in their list of
differential diagnoses.
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- Protocol and registration

This systematic review was conducted according to the
guidelines of the Preferred Reporting Items for System-
atic Reviews and MetaAnalyses (PRISMA) Statement
(42). A protocol was drafted and registered in the In-
ternational Prospective Register of Systematic Reviews
(PROSPERO). The following number was assigned to
the present systematic review: CRD42023420111.

Acknowledgement

The authors thank the Coordination for the Improvement of Higher
Education Personnel (CAPES, Finance Code 001), Brazil. Alini C.
Soares and Camila B. Calderipe are the recipients of fellowships.

Institutional Review Board Statement
Declared none.

Author Contributions

Amanda dos Santos Figueiredo: Conceptualization; Methodology;
Validation; Investigation; Writing - original draft.

Gabriel Lima Braz: Conceptualization; Methodology; Validation;
Investigation; Writing - original draft.

Francielli Fernandez Garcia: Conceptualization; Methodology; Vali-
dation; Investigation; Writing - original draft.

Laura Barreto Moreno: Conceptualization; Validation; Investiga-
tion; Writing - original draft.

Alini Cardoso Soares: Conceptualization; Validation; Investigation;
Writing - original draft; Writing - Review and Editing; Supervision.
Camila Barcellos Calderipe: Conceptualization; Validation; Investi-
gation; Writing - original draft; Writing - Review and Editing; Su-
pervision.

Ana Carolina Uchoa Vasconcelos: Conceptualization; Validation;
Investigation; Writing - original draft; Writing - Review and Edit-
ing; Supervision; Project administration.

Funding
None.

Conflict of interest
The authors declare no conflict of interest, financial or otherwise.

References

1. Ebihara T, Nakayama H. Pigmented contact dermatitis. Clin Der-
matol. 1997;15:593-9.

2. Greenberg SA, Schlosser BJ, Mirowski GW. Diseases of the lips.
Clin Dermatol. 2017;35:¢l-¢el4.

3. Vachiramon V. Approach to reticulate hyperpigmentation. Clin
Exp Dermatol. 2011;36:459-66.

4. Lugovi¢-Mihi¢ L, Blagec T, Japundzi¢ I, Skroza N, Delas Adzaji¢
M, Mravak-Stipeti¢ M. Diagnostic management of cheilitis: an ap-
proach based on a recent proposal for cheilitis classification. Acta
Dermatovenerol Alp Pannonica Adriat. 2020;29:67-72.

5. Lee JI, Cho BK, Ock SM, Park HJ. Pigmented contact cheilitis:
from green tea?. Contact Dermatitis. 2010;62:60-1.

6. Ido T, Nishikawa M, Kiyohara T, Ishiguro K, Kumakiri M. Pig-
mented contact cheilitis from dipentaerythritol fatty acid ester. Con-
tact Dermatitis. 2008;59:117-8.

7. Ophaug S, Schwarzenberger K. Pitfalls in Patch Testing: Minimiz-
ing the Risk of Avoidable False-Negative Reactions. Dermatol Clin.
2020;38:293-300.

8. Collet E, Jeudy G, Dalac S. Cheilitis, perioral dermatitis and con-
tact allergy. Eur J Dermatol. 2013;23:303-7.

9. Scheman A, Fournier E, Kerchinsky L, Wei J. Identifying Safe Al-
ternatives for Contact Allergy Patients. Immunol Allergy Clin North
Am. 2021;41:455-66.

10. Lugovi¢-Mihié L, Pilipovié¢ K, Crnarié I, Situm M, Duvanéic¢ T.



Med Oral Patol Oral Cir Bucal. 2024 Nov 1;29 (6):¢727-33.

Differential Diagnosis of Cheilitis - How to Classify Cheilitis?. Acta
Clin Croat. 2018;57:342-51.

11. Mehta V, Nayak S, Balachandran C. Pigmented contact cheilitis
to paraphenylenediamine. Indian J Dermatol. 2010;55:119-20.

12. Moola S, Munn Z, Sears K, Sfetcu R, Currie M, Lisy K, et al.
Conducting systematic reviews of association (etiology): The Joanna
Briggs Institute's approach. Int J Evid Based Healthc. 2015;13:163-9.
13. Cabras M, Gambino A, Broccoletti R, Lodi G, Arduino PG.
Treatment of angular cheilitis: A narrative review and authors' clini-
cal experience. Oral Dis. 2020;26:1107-15.

14. Osmundsen PE. Pigmented contact dermatitis. Br J Dermatol.
1970;83:296-301.

15. Hemmer W, Focke M, G6tz M, Jarisch R. Pigmented contact der-
matitis of the lips from a lipstick. Contact Dermatitis. 1997;37:244.
16. Leow YH, Tan SH, Ng SK. Pigmented contact cheilitis from ri-
cinoleic acid in lipsticks. Contact Dermatitis. 2003;49:48-9.

17. Katoh N, Ohya Y, Ikeda M, Ebihara T, Katayama I, Saeki H, et al.
Japanese guidelines foratopicdermatitis. AllergolInt.2020;69:356-69.
18. Hereford B, Maczuga S, Flamm A. Allergic Contact Dermatitis
and Concomitant Dermatologic Diseases: A Retrospective Study.
Dermatitis. 2021;32:251-55.

19. Garcia-Souto F, Lorente-Lavirgen Al, Bernabéu-Wittel J, Rojas
C, Lorente R. Long-lasting contact dermatitis in patients with atopic
dermatitis or psoriasis. Australas J Dermatol. 2020;61:342-5.

20. Rastogi S, Patel KR, Singam V, Silverberg JI. Allergic contact
dermatitis to personal care products and topical medications in adults
with atopic dermatitis. ] Am Acad Dermatol. 2018;79:1028-33.¢6.
21. Rorsman H. Riehl's melanosis. Int J Dermatol. 1982;21:75-8.

22. Kim MS, Chung BY, Chang SE, Oh SH, Ryu HJ, Kim DH, et al.
Pigmented contact dermatitis and hair dyes: A retrospective case-
control multicentre study in Korea. J Eur Acad Dermatol Venereol.
2023;37:2543-49.

23. Chan IL, Cohen S, da Cunha MG, Maluf LC. Characteristics and
management of Asian skin. Int J Dermatol. 2019;58:131-43.

24. Kanokrungsee S, Likittanasombat S, Chaweekulrat P, Kump-
angsin T, Boonchai W. Prevalence and causative allergens of contact
cheilitis in Thailand. Contact Dermatitis. 2023;89:345-51.

25. O'Gorman SM, Torgerson RR. Contact allergy in cheilitis. Int J
Dermatol. 2016;55:¢386-91.

26. Zoli V, Silvani S, Vincenzi C, Tosti A. Allergic contact cheilitis.
Contact Dermatitis. 2006;54:296-7.

e733

Pigmented contact cheilitis

27. Scheinman PL, Vocanson M, Thyssen JP, Johansen JD, Nixon RL,
Dear K, et al. Contact dermatitis. Nat Rev Dis Primers. 2021;7:38.
28. Bains SN, Nash P, Fonacier L. Irritant Contact Dermatitis. Clin
Rev Allergy Immunol. 2019;56:99-109.

29. LiY, Li L. Contact Dermatitis: Classifications and Management.
Clin Rev Allergy Immunol. 2021;61:245-28]1.

30. Kang IH, Jeong KH, Lee MH, Shin MK. Atopic labial pigmenta-
tion: a new diagnostic feature in Asian patients with atopic dermati-
tis. Int J Dermatol. 2018;57:817-21.

31. Freitag FM, Cestari TF. What causes dark circles under the eyes?.
J Cosmet Dermatol. 2007;6:211-215.

32. Inoue A, Shoji A, Aso S. Allergic lipstick cheilitis due to ester
gum and ricinoleic acid. Contact Dermatitis. 1998;39:39.

33. Athavale NV, Srinivas CR. Contact cheilitis from propyl gallate
in lipstick. Contact Dermatitis. 1994;30:307.

34. Pal B, Kumari S, Kumari A, Singh SK, Babbar H. Allergic con-
tact dermatitis to lip care cosmetic products - a systematic review.
Cutan Ocul Toxicol. 2024;43:13-21.

35. Ophaswongse S, Maibach HI. Allergic contact cheilitis. Contact
Dermatitis. 1995;33:365-70.

36. Lim SW, Goh CL. Epidemiology of eczematous cheilitis at a ter-
tiary dermatological referral centre in Singapore. Contact Dermati-
tis. 2000:43:322-6.

37. Silverberg JI, Chaubal M, Warshaw EM, Maibach HI, Belsito
DV, DeKoven JG, et al. Prevalence and trend of allergen sensitiza-
tion in patients with cheilitis referred for patch testing, North Ameri-
can Contact Dermatitis Group data, 2001-2018. Contact Dermatitis.
2023;88:300-14.

38. Reinhart JP, Stoopler ET, Crawford GH. Oral Hypersensitivity
Reactions. Dermatol Clin. 2020;38:467-76.

39. Mowad CM, Anderson B, Scheinman P, Pootongkam S, Nedorost
S, Brod B. Allergic contact dermatitis: Patient diagnosis and evalua-
tion. J Am Acad Dermatol. 2016;74:1029-40.

40. Fonacier L. A Practical Guide to Patch Testing. J Allergy Clin
Immunol Pract. 2015;3:669-75.

41. Nakayama H, Matsuo S, Hayakawa K, Takhashi K, Shigematsu T,
Ota S. Pigmented cosmetic dermatitis. Int J] Dermatol. 1984;23:299-
305.

42. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: An updated guide-
line for reporting systematic reviews. BMJ. 2021;372:71.



