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CASE LETTER

To the Editor:
Exogenous ochronosis (EO) is a rare dyschromia that affects 
individuals with darker skin tones and results from the 
application of skin-lightening topical agents, most com-
monly those containing hydroquinone. Hydroquinone-
induced EO usually is reported outside the United States, 
mainly in African and South Asian patients,1 as well as 
after long-term use of high‑concentration hydroquinone. 
We report a case of stage II EO that developed in a patient 
in the United States following 6 months' use of hydroqui-
none cream 2% that was purchased online. 

A 75-year-old Black man presented to the dermatology 
clinic with dark discoloration on the cheeks of 6 months’ 
duration. He reported that the hyperpigmentation had 

developed after 6 months of daily use of an over-
the-counter (OTC) cream containing 2% hydroquinone, 
which he purchased online to treat melasma of the bilat-
eral cheeks and temples that had been present for at least 
a decade. The patient was otherwise healthy and did not 
take any other daily medications. He was a landscaper by 
occupation and spent most days outdoors. He reported a 
history of recurrent blistering sunburns and reported that 
he applied sunscreen with a sun protection factor of 30 to 
the face on most days.

Physical examination revealed gray-black, coarsely 
textured papules and plaques on a background of brown 
pigmentation involving the malar cheeks. Reticulated, 
blue-black, caviarlike papules were present within 
the plaques (Figure 1). Dermoscopy revealed blue-
black globules and globularlike structures on a brown 
background with the absence of follicular openings  
(Figure 2). A punch biopsy from the left malar cheek 
revealed banana-shaped, yellow-brown deposits with 
heavy elastosis in the superficial dermis (Figure 3). The 
patient was advised to permanently discontinue hydro-
quinone and was prescribed topical adapalene. He was 
evaluated for treatment with a fractional erbium-doped 
yttrium aluminum garnet laser but ultimately elected 
not to pursue treatment.

Hydroquinone has long been a first-line topical agent 
for the treatment of skin dyschromia. It generally is 
regarded as a safe and effective therapy when used 
under the supervision of a dermatologist. Prolonged 
use of topical hydroquinone is known to induce para-
doxical EO. This acquired dyschromia is characterized by 
the development of blue-black or gray-blue pigmented 
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PRACTICE POINTS 
• �Exogenous ochronosis (EO) is a rare adverse effect

of topical hydroquinone characterized by blue-black
or gray-blue pigmentation, caviarlike papules, and
distinctive banana-shaped dermal deposits on
histopathology.

• �Most reported cases of hydroquinone-induced
EO occur after prolonged use of concentrations
exceeding 4%; this case developed after only
6 months of exposure to hydroquinone cream 2%
purchased online.

• �Available evidence suggests that laser-based
therapies may offer greater improvement than topical
treatments in affected patients.
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patches as well as caviarlike black papules, papulonod-
ules, and skin atrophy in more severe cases.2 Most cases 
are documented in African and South Asian countries, 
with fewer than 100 cases described in the United States.2 
Despite the rarity of EO in the United States, concerns 
regarding the unsupervised use of hydroquinone contrib-
uted to regulatory changes. In response to the CARES Act 
and Over-the-Counter Drug Monograph Reform, the sale 
of OTC hydroquinone-based products became prohibited 
in September 2020 in the United States.³ Prior to the 
CARES Act, an estimated 10 million tubes of OTC hydro-
quinone were sold, and approximately 330,000 prescrip-
tions were written in 2019.2,4 Subsequently, its availability 
was converted to prescription only in the United States.

Exogenous ochronosis occurs in 3 clinical stages: 
(I) erythema and hyperpigmentation, (II) black colloid 
milia (caviarlike papules) and atrophy, and (III) papulo-
nodules.1 Our patient’s case was unusual, as EO is most 
commonly described after exposure to high concentra-
tions and prolonged hydroquinone treatment. In a global 
retrospective review of 126 patients of varied racial and 
ethnic backgrounds with hydroquinone-induced ochro-
nosis, EO was most frequently reported with concentra-
tions exceeding 4%. The median duration of use was  
5 years, and only 12 cases (9.5%) of EO were reported 
with 1 year of use or less, including 4 cases with 3 months 
or less of use.1

While large epidemiologic studies from South Africa 
have reported EO prevalence rates as high as 69% 
among users of skin-lightening products,6 a search of the 
PubMed, Scopus, and Web of Science databases using the 
terms exogenous ochronosis and hydroquinone identified 
only 39 cases in US-based literature between 1983 and 
2020.2 In a retrospective review of 25 cases of EO in the 
United States, the average length of product use was 9.2 
years, and the shortest duration was 1.5 years.7

The pathogenesis of EO is thought to occur due to the 
inhibitive effect of topical hydroquinone on homogentisic 
acid oxidase, resulting in the accumulation of homo-
gentisic acid in tissues and ochronotic deposits.1,5 We 
suspect that our patient’s occupation as a landscaper and 
associated chronic sun exposure may have accelerated 
the development of EO, as UV exposure and inadequate 
photoprotection have been described as risk factors in the 
development and severity of EO.8 Although the patient 
reported daily application of sun protection factor 30 sun-
screen, the extent of his outdoor occupational exposure 
may have exceeded the protection afforded. 

Treatment of EO is notoriously challenging, and skin 
changes often are permanent. Of the 25 patients identi-
fied in a 10-year retrospective analysis of EO at a single 
US center, none responded to topical treatment alone.7 
Among those who underwent procedural interventions, 
3 patients treated with microneedling and 3 patients 
treated with Q-switched Alexandrite laser demonstrated 
favorable outcomes; however, this was a retrospective 
chart review, not a controlled trial with predefined treat-
ment arms.7 Bellew et al9 reported 2 patients with EO who 
showed progressive lightening in response to Q-switched 
Alexandrite laser treatments. In this case series, the first 
patient received 6 treatments at 2-month intervals and 
the second received 4 treatments at 4-month intervals. 

FIGURE 1. Caviarlike gray-black papules on the left cheek.

FIGURE 2. Dermoscopy showed blue-black globules and globularlike 
structures on a brown background with obliterated follicular openings.

FIGURE 3. Histopathology revealed yellow-brown, banana-
shaped fibers with elastosis in the superficial dermis (H&E, original 
magnification ×100).
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Posttreatment biopsies demonstrated decreased dermal 
pigmentation, and neither patient experienced scarring 
or textural changes. Méndez Baca et al10 demonstrated 
successful lightening of pigmentation in a patient with 
medium-toned skin following 9 sessions with a fractional 
nonablative picosecond laser. Ceglio et al11 described 
a stepwise treatment approach in a patient with dark 
brown skin with EO, beginning with 12 sessions of a 
1064-nm Q-switched Nd:YAG laser that yielded slight 
improvement, followed by 7 sessions of intense pulsed 
light therapy with partial response, and ultimately achiev-
ing marked improvement after 5 bimonthly sessions of 
fractional 10,600-nm carbon dioxide laser.

This case highlights the potential for EO to develop 
even with low-concentration (2%) hydroquinone obtained 
through unregulated online sources, underscoring the 
need for dermatologist supervision when hydroquinone 
is used. Despite the 2020 prohibition of OTC hydroqui-
none sales in the United States, patients continue to 
access these products online. Clinicians should maintain 
a high index of suspicion for EO in patients presenting 
with paradoxical facial hyperpigmentation and a history 
of unsupervised hydroquinone use. 
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