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hydroquinone, exogenous ochronosis, squamous cell carcinoma

OBJECTIVE: To investigate the association between skin bleaching agents and the development of cutaneous malignancy. METHODS: A
scoping literature search was conducted in the PubMed and Google Scholar databases to identify studies and reports that included both skin
depigmentation practices and development of cutaneous malignancy. Articles published in English and French were considered for review.
RESULTS: To date, reports are limited to a relatively small number of case reports in Africa. The most common skin bleaching agents used were
topical clobetasol and hydroquinone with a duration of at least 15 years. Most patients had a reported skin phenotype of Fitzpatrick VI, and

the most common skin cancer reported in patients was squamous cell carcinoma (SCC). The majority of these lesions were large, invasive, and/
or ulcerated lesions in chronically sun-exposed areas. The most common site of metastasis was the lungs, and the mortality rate was high.
LIMITATIONS: This is a literature review; information included is limited to what is available in the literature. CONCLUSION: Skin bleaching
agents have a powerful presence among a broad population, yet the consequences of their use in skin of color are poorly understood and
potentially dangerous. Based on the available literature, there is potential for skin bleaching practices to be implicated as the causative agent
for cutaneous SCC, especially in darker skin phenotypes. Therefore, there is a growing need for dermatologists to address this topic as a major
public health concern with high morbidity and potential mortality to prompt further investigation. KEYWORDS: Skin bleaching, corticosteroid,

kin lightening is practiced globally, with the highest rates found
in sub-Saharan Africa, South Asia, the Middle East, and the
Americas.’ There are a variety of skin lightening modalities
including topical, oral, and/or systemic agents. The most common
active ingredients in topical products include corticosteroids, inorganic
mercury, and hydroquinone."*** Skin bleaching agents have a variety
of methods to reduce pigmentation but primarily function by disrupting
tyrosinase and thereby inhibiting melanogenesis. In most cases, these
agents must be applied consistently to achieve the desired lightening
effects, as pigmentation returns after cessation of use.™ Depending
on the lightening agent used, chronic application may lead to local
and systemic adverse effects including striae, atrophy, infections
(viral, bacterial, fungal), exogenous ochronosis, hypercortisolism,
nephropathy, cataracts, dermatitis, diabetes, hypertension, impaired
wound healing, and trimethylaminuria (“fish odor syndrome”).>>° Given
that some agents function by inhibiting melanogenesis and act as
immunosuppressants, there is growing concern among dermatologists
and public health experts that long-term use of bleaching agents
may lead to the development of cutaneous malignancies, specifically
squamous cell carcinoma (SCC)."~" Typically, skin cancers arise more
frequently in patients who are older, have a history of extensive UV

exposure, are classified as lighter Fitzpatrick skin types (I-11), and/or are
immunosuppressed.’" The proposed mechanism of developing SCCin
the setting of skin depigmentation has yet to be elucidated, but there
are 4 main factors suggested: UV radiation, the lack of photoprotection
resulting from inhibition of melanogenesis, immunosuppression due to
corticosteroids, and the carcinogenic nature of hydroquinone.” " This
literature review addresses the mechanism of skin depigmentation and
investigates the suggested association of skin depigmentation agents
with the development of cutaneous malignancy currently reported in
the literature. A scoping literature search was conducted to identify
studies and reports that included both skin depigmentation practices
and development of cutaneous malignancy. Articles published in English
and French were considered for review.

OVERVIEW OF SKIN DEPIGMENTATION

Skin bleaching is also known as skin depigmentation, skin lightening,
voluntary depigmentation, and skin whitening.? It is the practice of
changing a natural skin tone to a lighter one through the application
or ingestion of exogenous substances.® Skin bleaching is an incredibly
lucrative industry with a global market. A 2022 world market report
estimated the market value of the skin bleaching industry to be $8.8
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billion, with the expectation that it will

reach $12 billion by 2026.2 lts practice
predates modern dermatology. Historically,
ancient methods of skin depigmentation

and skin lightening were employed to
change a complexion in the hopes of gaining
economic and social benefits.?"% Ancient skin
lightening methods often employed toxic
and caustic substances such as white lead,
mercury, hydroquinone, and arsenic wafers
to lighten the skin.? These practices resulted
in numerous adverse effects including cancer,
disfigurement, ochronosis, poisoning, and
death. Despite many serious adverse effects,
many of these agents are still in use today,
especially in Asian and African countries.>*
In the United States (US), skin bleaching
products containing mercury and topical
corticosteroids have been found to be readily
available in pharmacies and beauty stores

in major cities.”* Dermatologists across the
globe encounter patients who apply bleaching
creams for various conditions such as focal
hyperpigmentation and melasma.>-
Therefore, it is imperative that we recognize
the implications of chronic and widespread
skin bleaching.

The practice of skin depigmentation is most
widespread in Asian and African countries and
has a female predominance ranging from 25%
to 75%."%>%% A meta-analysis of the global
prevalence and correlates of skin bleaching
suggests the global lifetime prevalence of skin
bleaching is nearly 30%, with 43.8% female
prevalence and 35.2% male prevalence.?

Skin bleaching is not limited to 1 geographic,
social, or ethnic group; its practice spans

all socioeconomic categories and education
levels."* However, multiple studies have shown
certain factors are associated with an increased
lifetime likelihood of skin bleaching, including
female sex, younger age (<30 years), urban/
semi-urban residence, depressive symptoms,
Fitzpatrick skin phenotypes IV-VI, and lower-
to middle-income levels."*% Additionally,
studies have shown that despite awareness

of the numerous dangers associated with skin
bleaching, individuals will begin or continue
use of bleaching products for social benefits
associated with lighter skin tones."?% This
illustrates the complexity of skin bleaching
and the need to address the societal pressures
that may influence individuals to initiate this
potentially dangerous practice.
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OVERVIEW OF SKIN BLEACHING
AGENTS

Skin lightening agents are available to
consumers in numerous topical, oral, and
intravenous formulations. These products are
often marketed as “skin brighteners” or “skin
lighteners” as opposed to “skin bleaching”
creams to avoid scrutiny from consumers and
requlators.™>% There are several mechanisms
used to bleach the skin, including inhibition
of melanogenesis, melanocyte destruction,
inhibition of the conversion of tyrosine
to dihydroxyphenylalanine (DOPA), and
inhibition of tyrosinase.'®?? Topical bleaching
agents include zinc oxide, inorganic mercury,
corticosteroids, azelaic acid, hydroguinone,
iron oxide, niacinamide, and topical vitamin
A derivatives.>'*¥ The most frequently used
agents are topical corticosteroids, inorganic
mercury (also known as mercury salts), and
hydroquinone.*? Combination therapies
of topical bleaching agents, including
hydroquinone, topical corticosteroids, and
inorganic mercury, have gained popularity
because dual or triple therapy agents, as
opposed to monotherapy agents, are believed
to reduce toxicity and improve effectiveness.”
Common combination therapies include
triple therapy (hydroquinone 4%, tretinoin
0.05%, and fluocinolone acetonide 0.01%),
which is approved by the US Food and Drug
Administration for the treatment of melasma,
and dual therapy options such as fluocinolone
and retinoic acid, hydroquinone and retinoic acid,
and hydroquinone and fluocinolone acetonide.
Studies in patients with melasma and other
pigmentary disorders have shown that triple or
dual therapies can have improved efficacy, safety,
and patient satisfaction.”~*"

Topical corticosteroids. The mechanism
of skin lightening effect of topical corticosteroids
is poorly understood. It is theorized to lighten
the skin via local vasoconstriction and by
decreasing the number of melanocytes and
production of pro-opiomelanocortin, which
is the precursor to a-melanocyte-stimulating
hormone.?*2 Superpotent topical corticosteroids
are most commonly used in bleaching agents and
include clobetasol propionate, fluocinonide, and
betamethasone dipropionate.*’ Adverse effects
of corticosteroids include delayed wound healing
and systemic absorption leading to adrenal
insufficiency, hypertension, and diabetes.*>**
Additional cutaneous adverse effects related

to topical corticosteroids include cutaneous
infections (cellulitis, dermatophytosis), acne,
striae, telangiectasia, and skin atrophy, with the
latter 3 being irreversible.>*

Mercury. Mercury is one of the most
dangerous and toxic agents used to bleach
the skin. The mechanism of action of mercury
to lighten the skin is unclear, but there are 2
proposed mechanisms reported in the literature.
The first suggests that mercury effectively
replaces the copper ion required for tyrosinase,
thereby inhibiting melanin production.” The
second postulates that mercury chloride
inhibits tyrosinase activity in an irreversible
noncompetitive manner by binding to histidine
residues in the catalytic center of tyrosinase,
inducing a conformational change.®

Adverse effects of inorganic mercury are
numerous and may be acute or chronic.
They include gingivitis, gastrointestinal
pain, neurologic disturbance, cognitive
impairment, muscle weakness, nephrotoxicity,
and psychiatric disorders.*%* Dermatologic
adverse effects include contact dermatitis,
gray-blue discoloration, erythroderma,
purpura, hyperpigmentation, and nail
dyspigmentation.®#523* Dye to its well-
established toxicity, mercury is banned by
many countries. However, due to its widespread
availability and low cost, it is still found at
dangerous levels in readily available products,
particularly those imported from abroad, at
beauty-supply stores and pharmacies in the US
and across the world 32426343

Hydroquinone. Hydroquinone is a ubiquitous
bleaching agent due to its effectiveness and
widespread availability. One study found that
US-based participants most commonly used
hydroguinone creams (59.1%), followed by a
triple combination cream containing fluocinolone
acetonide, hydroquinone, and tretinoin (16.3%).%
A meta-analysis and meta-regression analysis
of the global (Africa, Asia, and Middle East)
prevalence of skin bleaching practices revealed
that hydroquinone was the second most
common agent used (47.5%), behind topical
corticosteroids (51.8%).2

Hydroquinone can be used topically or ingested
orally to produce skin depigmentation.”# Its
use began in the early 20th century as a skin
protective agent and was used topically as
a sunscreen in the 1950s.2% Hydroquinone
lightens the skin by blocking the conversion of
tyrosine to DOPA, thereby inhibiting tyrosinase
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and melanogenesis.®*” Hydroguinone has also
been found to be directly toxic to melanocytes
through generation of free radicals and
subsequent damage to melanosomes.” As

with other skin bleaching agents, the adverse
effects of hydroguinone can be classified as
acute or chronic. Adverse effects are especially
common with products containing greater

than 2% hydroquinone.*? Acute adverse

effects include irritant contact dermatitis,
allergic contact dermatitis, postinflammatory
hyperpigmentation, and hypopigmentation. %
The most common chronic adverse effects of
hydroquinone include exogenous ochronosis
(E0), trimethylaminuria, fetal growth restriction,
peripheral neuropathy, decreased skin elasticity,
ophthalmic damage, patchy depigmentation, and
nail discoloration.*>*%

EO, the most common chronic adverse effect,
is challenging to treat and has been observed
after as little as 3 months of topical hydroquinone
use.>14 |t is characterized clinically by areas of
erythema; asymptomatic hyperpigmentation;
gray-blue colloid milia and pigmented nodules
and papules; and poikiloderma on sun-exposed
areas of the skin, especially the face, neck,
shoulders, and upper back.”#'# The prevailing
theory of the role of hydroquinone in EQ is its
ability to inhibit homogentisic acid oxidase,
resulting in buildup of homogentisic acid.* This
accumulation of homogentisic acid leads to
polymerization and formation of ochre pigments
in the papillary dermis.“ It has also been
suggested that hydroquinone directly damages
elastic fibers in addition to UV exposure, leading
to abnormal fiber aggregates and creation of
pigmented foci in the papillary dermis.*

In summary, hydroquinone is associated with
numerous acute and chronic adverse effects,
which are difficult to treat and may result in
cutaneous hyperpigmentation and disfigurement.

Systemic therapies. Systemic therapies
are becoming more common for skin lightening
purposes due to ease of use and fewer adverse
effects.’*# Their investigation and use are more
established in Asian countries. Most studies
have been performed in the context of treating
melasma and hyperpigmentation in Asian
women and skin phototypes Il to V."® Systemic
agents that are currently used, especially to treat
melasma, include oral tranexamic acid (TXA),
Polypodium leucotomos extract (PLE), carotenoids,
melatonin, glutathione, and procyanidin.® TXA is
the most well-established treatment for melasma

and postinflammatory hyperpigmentation.’®* It
reduces pigmentation by competitively inhibiting
plasminogen activator at its lysine-binding sites,
subsequently suppressing melanin synthesis.**
In general, systemic skin lightening treatments
are considered safe and appear to have less
reported adverse effects compared to the topical
agents."4To date, there are no cases of SCC
associated with the aforementioned systemic
skin lightening agents reported in the literature.
While it remains possible that systemic agents
are a safer alternative for skin lightening, more
research is needed to understand their safety,
efficacy, and long-term effects.

THE REPORTED ASSOCIATION
BETWEEN SKIN-LIGHTENING AGENTS
AND CUTANEOUS MALIGNANCY IN THE
LITERATURE

(utaneous malignancies, especially
nonmelanoma skin cancers (NMSC), are generally
less common in skin of color as compared to
people with lighter skin phenotypes.™" In the
US, the annual age-adjusted incidence rate for
NMSCin White persons has been reported to
be 232.6 per 100,000 population, in contrast
to 3.4 per 100,000 population in Black persons,
suggesting that Black individuals are nearly 70
times less likely to develop NMSC than White
individuals.'™" Despite the lower incidence of
NMSCin persons of color, there is an increased
morbidity and mortality as compared to the White
population.®* This discrepancy may be attributed
to decreased preventative measures and later
detection.’** In contrast to White patients,
numerous studies have shown that SCCin Black
patients tends to develop in less sun-exposed
areas such as the anogenital region, lower legs,
and the feet, suggesting that UV damage may
be less important for the development of SCCin
Black people.’* In the current literature, most
Black patients who have developed SCCare
middle-aged and male (slight predominance) and
have SCClesions that are associated with inherited
and/or acquired preneoplastic dermatoses
including albinism, xeroderma pigmentosum,
chronic discoid lupus erythematosus, tropical
ulcer, sites of human papillomavirus infection,
and scarring burns. ™% These findings suggest
that the development of SCCin darker skin types
may be less related to UV damage and more
likely related to disturbances to skin structure and
function such as viral infection, inflammation,
and/or scarring from chemical and thermal burns.
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Reports of skin bleaching agents as a cause
for cutaneous malignancy are limited to a small
number of case reports and exclusively involve
patients from African countries including the Ivory
Coast, Ghana, Mali, Togo, and Senegal (Table 1).
SCCand SCCin situ were the only malignancies
reported in association with use of skin bleaching
agents. Regarding the demographics of reported
patients, the majority were younger than 50
years, female, and HIV-negative and had skin
phenotype VI and a duration of skin lightening
product use >10 years prior to SCC development.
Nearly all the reported cases involved the use
of agents containing topical corticosteroids and
hydroguinone, with no use of systemic agents
reported. The most common topical corticosteroid
used was clobetasol. All reported cases of SCC
developed in UV-exposed areas, and most cases
were found within regions of EQ and/or atrophic
skin. Areas with lichenoid dermatitis were a less
common site for SCC development. The most
common location for skin lesion development
was the neck/cervical region and upper back.
The lesions were typically large, exophytic, and
ulcerative, with sizes ranging from 3 to 12 cm on
the long axis. The prevailing treatment modality
was surgical excision. If the cancer was widely
invasive, resection of involved surrounding soft
tissue or bone was employed as well as repeat
excision for recurrent disease. Notably, multiple
cases involved local recurrence and/or metastasis.
There was 1 case of bony metastasis and 2 cases
of pulmonary metastasis. Of the 20 unique cases
reported, 3 patients died due to complications
associated with invasive and metastatic SCC,
equating to a mortality rate of nearly 15%. For
nearly all cases, there were no other precancerous
lesions outside of the regions where bleaching
products were used.

Despite the widespread practice of skin
bleaching globally, the reported association of
skin cancer is limited to a small number of case
reports in Africa.

DISCUSSION

Although SCCis rare in darker skin types
when compared to lighter skin phenotypes, it
is the most common cutaneous malignancy in
Black and Indian people.™*2 Of the reported
cases, the patients who developed SCCare
younger, lack preneoplastic dermatoses, and
have darker skin phenotypes than conventional
patients who develop SCC without the use of skin
bleaching agents. This could suggest a possible
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association between skin bleaching agents and
SCC development. The development of SCCin the
context of skin bleaching appears to be secondary
to a complex interaction between UV exposure,
melanocyte inhibition and/or destruction,
increased susceptibility to UV damage, irritant
contact dermatitis, EQ, and skin atrophy.
These factors may precipitate skin irritation
and inflammation, resulting in malignant
transformation due to increased UV susceptibility
and damage in otherwise low-risk individuals.

Both UV-A and UV-B cause DNA photodamage;
however, UV-B has been shown to be more
cytotoxic and damaging to the skin than UV-A
due to its smaller wavelength.*** On average,
5 times as much UV light reaches the upper
dermis of White skin as compared to Black
skin.* The main location of UV filtration in
White skin is the stratum corneum compared
to the Malpighian layers in Black skin, the
deepest layers of the epidermis.** Additionally,
Black skin has been shown to remove nearly 2
times as much UV-B than White skin, and the
predicted UV protection factor of Black skin is
4-fold that of White skin.** In addition to the
deeper location of UV filtration, the greater
photoprotection in Black skin can partially be
explained by increased melanocyte size, activity,
and melanin production.-*8 However, the
previously proposed role of melanin as the sole
protective agent from skin cancer in darker-
phenotype individuals has been challenged, and
the pathophysiology of photoprotection and
cancer development may be more complex than
previously thought.*# Other factors that may
influence the risk of UV-related damage include
the production of reactive oxidative species,
UV-induced immunosuppression, and DNA
damage.® In darker skin types, UV-induced DNA
damage is more superficial, in the upper dermis,
as compared to lighter skin types, where the
damage is throughout the dermis. Regardless of
the exact photoprotective mechanism, there is a
clear association between reduced skin pigment
and higher rates of cutaneous malignancy.™®"
Therefore, skin bleaching agents may increase
the risk of SCC due to reduction in endogenous
photoprotection and an increased susceptibility
to UV damage, in addition to other factors such
as immunosuppression from corticosteroids and
chemical irritation.

Corticosteroids are one of the most
common skin lightening agents used across
the globe. Superpotent corticosteroids are

becoming increasingly prevalent in bleaching
products and causing numerous local and
systemic adverse effects.** Topical clobetasol
was the most common corticosteroid used

in the reported cases. It was typically used
continuously for extended durations of time,

as long as 2 to 3 decades in a majority of the
cases. In addition to decreasing tyrosinase and
melanocyte activity, corticosteroids also act as
immunosuppressants.’®' It is well established
that patients who use systemic corticosteroids
and other immunosuppressants are at a higher
risk for cutaneous malignancy than age-
matched controls.®? Specifically, the risk for SCC
is increased 65 to 200 times for organ transplant
recipients.®2 Chronic systemic immunosuppression
reduces the ability of the adaptive immune
system to address the consequences of DNA
photodamage such as atypical cell growth, and
this leads to a higher incidence of skin cancers
and aggressive lesions.® Despite the association
between systemicimmunosuppressants such

as oral corticosteroids use and skin cancer, the
association with topical corticosteroids has not
been shown. A systematic review published in
2018 found no evidence to suggest an association
with skin cancer in patients with long-term use
of topical corticosteroids.** However, as seen
with the reported cases, topical corticosteroids
are rarely used alone in bleaching products. This
suggests that corticosteroids alone may not be
carcinogenic but may increase the risk of SCC
when used in conjunction with other cutaneous
depigmentation agents.

The safety profile and possible carcinogenic
effects of hydroquinone remain unclear. Multiple
studies have shown it to be mutagenicin high
concentrations in cell and animal models,
but evidence is lacking in human models.%
Hydrogquinone is a major metabolite of the well-
known carcinogen benzene, and this association
may indicate carcinogenic potential.® However,
there is inadequate evidence to determine if
hydroquinone is carcinogenic 286

In the context of skin bleaching, EQ almost
always develops with the use of topical
hydroquinone, especially long-term use. SCC
arose in the setting of EQ in nearly all cases of
SCCreported in patients with a history of skin
bleaching."™" The pathophysiology of SCC
development in foci of EQ is unclear and has not
been clearly elucidated in the literature. There
is uncertainty on whether EQ is a precursor for
malignancy or if hydroquinone has a more direct

JCAD

role, especially in combination with UV damage,
topical corticosteroids, and caustic agents such
as inorganic mercury.**" There are no studies
that have established EQ as a preneoplastic
dermatosis or a precursor to malignancy, and
this needs to be investigated further. In relation
to cutaneous complications of bleaching agents,
use of hydroquinone has been associated with
lupus-like reactions.* The ability of hydroquinone
to potentiate a preneoplastic-like dermatitis and
the association of EQ with cutaneous malignancy
illustrates a possible association between
hydrogquinone use and SCC that warrants further
investigation.

The mortality rate of cutaneous SCC has been
estimated to be 2.8%.% The mortality rate of
SCCin patients who perform skin bleaching
is approximately 15%. This suggests a nearly
5-fold increase in mortality. Two of the 3
patients reportedly died due to complications
of metastatic SCC, most commonly respiratory
failure in the context of pulmonary metastasis.
Reasons for increased mortality in this patient
population are unclear, but most of these
patients waited several years to seek care and
access to care was limited in certain settings.
Additionally, some of the cases were reported to
have tried natural remedies (eg, poultices, herbal
treatments) before seeking specialized care.

While millions of people use skin bleaching
products across the globe, the reported
association of bleaching practices and SCCis
quite rare and limited to a small number of
case reports. Given the many systemic and
cutaneous adverse effects of skin bleaching
agents, there may be an association between
the agents themselves and the development of
SCC, but more research is needed to understand
the significance of this relationship. Continued
investigation and monitoring for the risk of
developing other cutaneous malignancies,
including cutaneous lymphomas, melanomas,
and other NMSGs, in the users of skin-bleaching
agents is imperative. Dermatologists and other
physicians are urged to educate and closely follow
patients with a history of skin bleaching.

CONCLUSION

Skin lightening is a widely adopted practice
across the globe and is an incredibly lucrative
industry. Africa and Asia represent the largest
consumers of skin bleaching products. These
products commonly contain corticosteroids,
hydroquinone, and inorganic mercury, all of
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which have adverse cutaneous and systemic
effects.

Skin depigmentation is mostly commonly
practiced in populations with darker skin
phenotypes, which are known to have a much
lower incidence of NMSC when compared to
lighter skin phenotypes. While the incidence
is rare, the most common NMSC seen in Black
skin is SCC, and its development seems to be
impacted more by chronicinflammation and
irritation than by chronic UV damage. There are
limited reports of SCCin patients with a history
of chronic skin bleaching. These reports are
characterized by long duration of skin bleaching,
darker skin phenotypes, and larger, invasive
SCClesions with higher mortality rates relative
to the general population. While millions of
people regularly use bleaching products, the
overall known incidence of SCCis extremely rare
due to the small number of cases reported. The
relationship between skin bleaching practices
and SCC remains unclear. Further research is
necessary to determine the full malignant
potential of bleaching agents.
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