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Abstract
Acne is a common cause for post-inflammatory hyperpigmentation (PIH), particularly in patients with skin of color (SOC), 
and PIH is often more distressing to patients than the acne itself. Topical retinoids are approved for the treatment of acne and 
for pigmentation disorders such as melasma or mottled hyperpigmentation associated with photodamage; moreover, they have 
been shown to reduce hyperpigmentation in patients with SOC. Therefore, treatment with topical retinoids should be started 
as early as possible unless contraindicated. Use of novel formulations or application of commonly recommended moisturizers 
may help reduce irritation. Combining retinoids with other topical agents and procedures such as superficial chemical peels 
can help to improve hyperpigmentation. Primary acne lesions are likely to improve weeks before PIH resolves and helping 
patients manage their expectations may reduce frustration. Providing clinicians and researchers with more education about 
the presentation and management of dermatologic conditions in patients with SOC is also recommended.
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Key Points 

For patients with skin of color (SOC), hyperpigmenta-
tion due to acne may be more distressing than the acne 
itself.

Rapid effective treatment of acne is an important strat-
egy for improving post-inflammatory hyperpigmentation 
(PIH) due to acne.

Evidence from clinical trials indicate that topical reti-
noids should be considered a first-line therapy in patients 
with acne and hyperpigmentation, unless contraindi-
cated (e.g., pregnancy); for patients with sensitive skin, 
retinoids with new vehicle formulations may be less 
irritating than older formulations.

Education and training for clinicians and researchers 
about acne and PIH in patients with SOC may improve 
diagnoses and treatment outcomes; education for patients 
about their dermatologic conditions, medications, and 
skin care may help to manage expectations and improve 
treatment adherence.

http://orcid.org/0000-0003-1297-5270
http://crossmark.crossref.org/dialog/?doi=10.1007/s40257-021-00643-2&domain=pdf
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1 Introduction

Hyperpigmentation is one of the most common reasons for 
individuals with skin of color (SOC) to seek dermatologic 
care [1]. Post-inflammatory hyperpigmentation (PIH), which 
includes acne-induced hyperpigmentation, occurs when 
inflammation or injury results in overproduction of melanin 
or abnormal deposition of melanin in the epidermis or der-
mis [2, 3]. PIH lesions in the epidermis, which are generally 
tan to dark brown, can persist for up to 12 months [1, 3, 4]. 
Dermal lesions tend to have a blue/gray color and can persist 
for years.

PIH can be caused by a number of different cutaneous 
injuries, such as insect bites, topical irritants, burns, and 
papulosquamous disorders [5]. However, acne is one of the 
major causes of PIH, particularly in patients with melanin-
rich skin [3, 5]. These patients can have hyperpigmented 
acne lesions, hyperpigmented macules, or both (Fig. 1). In 
a 2002 study of acne in patients with SOC, hyperpigmented 
macules were found in 65.3%, 52.7%, and 47.4% of Black, 
Hispanic, and Asian participants, respectively [6]. Moreo-
ver, as indicated by a study from the National Skin Centre 
in Singapore, PIH is more common among racial/ethnic 
groups with higher skin phototypes [7]. People with SOC 
comprise a majority of the world’s population and are the 
fastest-growing segment of the US population [1]. Given 
this current demographic landscape, it is important to dis-
cuss best practices for assessing and treating dermatologic 
conditions such as PIH.

Hyperpigmentation may be more distressing than acne 
in patients with SOC; moreover, patients with higher skin 
phototypes may find hyperpigmentation more distressing 
than patients with lower skin phototypes [2]. Studies of 
acne in female patients have reported racial/ethnic differ-
ences as follows: hyperpigmentation was more prevalent 
among Black women (65%) than Hispanic (48%), White 
(25%), Asian (18%), or Indian (10%) women [8]; PIH was 
more bothersome to Black women (18.8%) than Hispanic 
(10.9%), Asian/other (7.4%), or White (2.8%) women [9]; 
and concern about clearing PIH was more common in non-
White women (41.6%) than White women (8.4%) [10].

Since hyperpigmentation is an acne sequela, early and 
aggressive acne treatment is important for the management 
and prevention of PIH in patients with SOC [2]. However, 
this approach must be balanced against the risk of treatment-
related skin irritation, with resultant dyspigmentation of 
its own and worsening of pre-existing hyperpigmentation. 
Strong consideration should be given to treatments that are 
less irritating [11] and are effective against both acne and 
hyperpigmentation.

To address some of the challenges of managing both 
acne and hyperpigmentation in patients with SOC, we 

conducted a qualitative review of topical retinoids that are 
currently approved by the US Food and Drug Administra-
tion (FDA) for the treatment of acne. Whenever possible, we 
tried adhering to similar terminology as used in the source 
materials, such as ‘acne-induced hyperpigmentation’ when 
hyperpigmentation was specifically attributed to acne, ‘PIH’ 
when hyperpigmentation was specifically described as post-
inflammatory (due to acne or other cause), and ‘hyperpig-
mentation’ when reported as a safety outcome in an acne 
clinical trial or when a general term was needed. The quali-
tative review was intended to provide some context for the 
clinical implications and practical treatment strategies pre-
sented in this report, including the importance of effectively 
treating underlying acne in patients with hyperpigmentation.

2  Retinoids, Acne, and Hyperpigmentation

2.1  Retinoids for the Treatment of Acne

Topical retinoids are recommended by the American Acad-
emy of Dermatology (AAD) for the treatment and manage-
ment of acne, based on strong levels of evidence from well 
controlled clinical trials [12]. Retinoids currently approved 
by the US FDA for the treatment of acne are as follows: treti-
noin (7 gel doses [0.01% to 0.1%], 3 cream doses [0.025% 
to 0.1%], 0.05% lotion); adapalene (0.1% solution, 0.1% 
and 0.3% gel, 0.1% cream, 0.1% lotion); tazarotene (0.1% 
gel, 0.1% cream, 0.1% foam, 0.045% lotion); and trifarotene 
(0.005% cream). These retinoids can be used as monother-
apy or in combination with other non-retinoid treatments 
(see Sect. 4.3) [12].

Fig. 1  Hyperpigmented acne lesions (red circles) and hyperpig-
mented macules (green ovals) in two 27-year-old Black females (A 
and B) who participated in a phase III study of tazarotene 0.045% 
lotion.



Effects of Topical Retinoids on Acne and Post-inflammatory Hyperpigmentation

Retinoids exert their biological effects by binding to intra-
nuclear retinoid acid receptors (RAR) or retinoid X receptors 
(RXR) [13]. There are three types of RAR receptors (α, β, 
and γ) and every retinoid medication has its own distinc-
tive binding properties. The anti-acne effects of retinoids are 
due to their ability to reduce keratinocyte proliferation and 
normalize follicular differentiation, which restores normal 
desquamation and helps to unclog pores [13, 14]. Topical 
retinoids also have anti-inflammatory effects that include 
the inhibition of bacterial-induced proinflammatory path-
ways, suppression of Toll-like receptors, and reduction in 
the release of cytokines and nitric oxide. Moreover, retinoids 
can correct pigmentary problems by inhibiting the transfer 
of melanosomes to keratinocytes and increasing the rate of 
epidermal turnover [14].

2.2  Retinoid Effects on Acne 
and Hyperpigmentation: Older Therapies

Topical retinoids are a favorable option in patients with SOC 
because of their proven efficacy in acne and their potential to 
lighten hyperpigmented lesions. The effects of retinoids on 
hyperpigmentation have been evaluated in various studies, 
either as an efficacy or safety assessment, with generally 
favorable results (Table 1) [15–26].

Tretinoin was the first retinoid specifically evaluated for 
the treatment of hyperpigmentation in patients with mela-
nin-rich skin. In a 40-week, double-blind, vehicle-controlled 
study that included 68 Black men and women with hyper-
pigmented lesions (due to acne, shaving irritation, eczema, 
ingrown hairs, and folliculitis), improvements were found 
with tretinoin 0.1% cream as early as week 4 [26]. How-
ever, as expected with older tretinoin formulations, 50% of 
active-treated participants experienced cutaneous adverse 
reactions; these were generally well managed with emol-
lients or temporary medication reduction/discontinuation.

Tazarotene is a selective RAR β/RARγ agonist whose 
active form (tazarotenic acid) regulates gene expression by 
binding to promoter regions (i.e., direct regulation) and to 
nuclear transcription factors such as AP1, which is associ-
ated with cell proliferation and inflammation [27]. Down-
regulation of cell proliferation and inflammation is known 
to have lightening effects in skin [28]. Tazarotene 0.1% 
cream is FDA-approved for adjunctive use in the mitiga-
tion of fine wrinkling, mottled hyper- and hypopigmenta-
tion, and benign lentigines in the facial area [29]. Tazarotene 
0.1% cream was also evaluated in an 18-week, double-blind, 
vehicle-controlled trial that included 74 patients aged ≥ 12 
years with Fitzpatrick skin types III–VI and acne-induced 
PIH [23]. In this study, which was specifically designed to 
evaluate changes in PIH (and not acne), statistically signifi-
cant reductions were found with tazarotene versus vehicle 
(p < 0.05) for overall hyperpigmentation severity, intensity 

of hyperpigmented lesions, and area of hyperpigmented 
lesions. Trace levels of erythema, burning, and peeling were 
found in both treatment arms; dryness was generally mild.

Tazarotene 0.1% cream was compared with adapalene 
0.3% gel in a 16-week, investigator-blinded study that 
included patients aged ≥ 12 years with moderate-to-severe 
acne and a subgroup of 180 patients with clinically detect-
able PIH at baseline [21]. Although an earlier open-label 
trial of adapalene 0.1% gel had shown significant acne lesion 
reductions and promising PIH results in 44 Black South 
Africans with moderate acne [25], this investigator-blinded 
study indicated significantly better acne and PIH outcomes 
with tazarotene 0.1% cream compared with adapalene 0.3% 
gel. Among non-White participants, PIH index scores (which 
incorporated severity and distribution of hyperpigmented 
lesions) significantly decreased from baseline to week 16 
for tazarotene 0.1% cream but not adapalene 0.3% gel. In 
addition, mean reductions in PIH index scores were signifi-
cantly greater with tazarotene versus adapalene (− 48.9% vs 
− 4.8%; p = 0.017).

Studies of combination therapies include a vehicle-con-
trolled study of clindamycin 1.2%/tretinoin 0.025% for acne 
and hyperpigmentation (N = 33) [20] and two open-label 
studies of hydroquinone 4%/retinol 0.15% for hyperpigmen-
tation/melasma (N = 21 and N = 28) [22, 24]. These studies 
showed improvements in overall hyperpigmentation severity 
[20, 22, 24], color/intensity of hyperpigmented lesions [22, 
24], lesion counts [22], lesion size [22], lesion area [24], 
colorimetric measurements [22, 24], and patient-reported 
global severity [20].

2.3  Retinoid Effects on Acne 
and Hyperpigmentation: Newer Formulations 
and Therapies

Although retinoids offer benefits in terms of effective acne 
treatment and favorable hyperpigmentation outcomes, they 
can be irritating—which in itself can contribute to unwanted 
pigmentary changes [30]. To address issues of irritation and 
tolerability, novel lotion formulations were developed for 
tretinoin and tazarotene [31]. Tretinoin 0.05% lotion was 
developed using a polymeric emulsion technology resulting 
in a honeycomb matrix that provides uniform distribution 
of the active ingredient (which was micronized for more 
homogeneous dispersion and to promote diffusion into skin 
follicular openings), along with a homogeneous dispersion 
of the moisturizing/hydrating ingredients [32]. While similar 
to the tretinoin 0.05% lotion, tazarotene 0.045% lotion was 
developed using parent emulsion technology in which the 
active and moisturizing/hydrating ingredients are encapsu-
lated in oil droplets and uniformly suspended within a three-
dimensional mesh matrix, which instantly breaks apart upon 
contact with the skin [33]. These lotion formulations may 
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of Black participants, and 0% of Asian participants (Ortho 
Dermatologics, data on file).

Trifarotene 0.005% cream is a fourth-generation retinoid 
approved for the treatment of facial and truncal acne [38], 
but its clinical effects on PIH in patients with SOC have 
not yet been reported. However, results from animal models 
indicate that this medication may have some ability to reduce 
hyperpigmentation [39].

3  Assessing Acne and Hyperpigmentation 
in Patients with Skin of Color (SOC)

3.1  Assessment Challenges

Various global assessments are used to assess acne severity 
in clinical trials, including the Evaluator’s Global Severity 
Score (EGSS), Investigator’s Global Assessment (IGA), and 
Global Acne Assessment Score (GAAS), with ratings rang-
ing from ‘clear’ to ‘severe’ or ‘very severe’ [40]. Similarly 
subjective scales have also been used to assess hyperpig-
mentation, such as an adaptation of IGA with scores/ratings 
ranging from 0 = ‘clear of hyperpigmentation’ to 5 = ‘very 
severe hyperpigmentation (very dark brown, almost black 
in quality)’ [41] and a cutaneous safety instrument (used in 
acne clinical trials) that includes a hyperpigmentation item 
with scores/ratings ranging from 0 = ‘none, no evidence’ to 
3 = ‘severe, marked/prominent’ [37].

The challenge of assessing patients with SOC is that 
acne can be complicated by the presence of hyperpigmenta-
tion, and vice versa. For evaluating hyperpigmentation, a 
more multidimensional approach may be needed—one that 
addresses the intensity and distribution of hyperpigmented 
lesions as well as the potential unwanted effects of treat-
ment (e.g., hypopigmentation and tolerability issues). One 
such example is the Post-inflammatory Hyperpigmentation 
Severity Scale (Table 2), which was used in the studies with 
clindamycin/tretinoin 1.2%/0.025% gel [20] and tazarotene 
0.1% cream [23].

The challenge of evaluating hyperpigmentation in patients 
with SOC was illustrated in a study from the Asian Acne 
Board, which found that agreement about PIH frequency and 
severity can be quite low, even among clinical experts [42]. 
According to the authors, one major challenge in this study 
was differentiating PIH from erythema. This was compli-
cated by the presence of active acne, which tended to cause 
more labeling of PIH as erythema, along with subjective 
differences among experts regarding lesional colors. Some 
experts considered PIH to include “lesions with a range 
of colors from light brown to purplish red” while others 
believed that “reddish lesions were properly identified as 
erythematous and not PIH.” As the authors point out, PIH 

provide comparable efficacy to tazarotene cream with fewer 
side effects, as demonstrated in a phase II study of tazarotene 
0.045% lotion which included tazarotene 0.1% cream as an 
active comparator [34].

The lotion formulations of tazarotene and tretinoin have 
been approved for facial acne, with pooled post-hoc analy-
ses from the phase III trials showing statistically significant 
reductions in inflammatory and noninflammatory counts 
relative to vehicle after 12 weeks of treatment in participants 
with moderate-to-severe acne [35, 36]. Although these reti-
noid lotions have not been specifically evaluated for hyper-
pigmentation, post-hoc analyses of safety results indicate 
improvements in hyperpigmentation among participants 
with SOC (Table 1).

In a post-hoc safety analysis of tretinoin 0.05% lotion that 
included 308 Black participants from the phase III studies, 
mean hyperpigmentation scores decreased from baseline to 
week 12 (from 0.8 to 0.6), as did the percentage of partici-
pants with moderate or severe hyperpigmentation (from 26.4 
to 17.3%) [17]. In a subgroup analysis that included 69 Asian 
study participants, hyperpigmentation was generally mild at 
baseline and remained mild throughout treatment (i.e., mean 
scores < 1 at all visits) [18]. Among 766 Hispanic study 
participants, hyperpigmentation severity was progressively 
reduced with tretinoin 0.05% lotion. At baseline, 39% of 
participants had some degree of hyperpigmentation; at week 
12, 73% of participants had no hyperpigmentation [19].

In a post-hoc analysis that included 262 Black and 352 
Hispanic participants, treatment with tazarotene 0.045% 
lotion decreased the percentage with any hyperpigmen-
tation (1 = mild to 3 = severe) from baseline to week 12 
as follows: Black, 40.5 to 31.3%; Hispanic, 17.8 to 11.2% 
(Table 1) [15]. In a subgroup analysis that included 78 Asian 
participants, the percentage with any hyperpigmentation 
did not decrease; however, moderate hyperpigmentation 
decreased from 11.9% at baseline to 2.4% at week 12 [16]. 
Improvements in acne and hyperpigmentation after 12 weeks 
of treatment with tazarotene 0.045% lotion are illustrated in 
Figs. 2, 3 and 4.

Tazarotene 0.045% lotion might also be favorable for 
SOC patients in terms of potential irritability. Overall, pain, 
dryness, and exfoliation at the application site were the most 
common adverse events with tazarotene 0.045% lotion in the 
phase III studies [36, 37]. In all racial and ethnic subgroups, 
the incidence of these adverse events was 1–5% except for 
pain, which was slightly higher in Black versus White par-
ticipants (6.6% vs 5.2%) and Hispanic versus non-Hispanic 
participants (6.1% vs 5.0%) [15]. Exfoliation with tazarotene 
0.045% lotion was highest in Black participants (5.0% vs 
2.5% [Hispanic] and 1.4% [White]), which might help to 
lighten PIH in melanin-rich skin. Notably, application-site 
irritation, dermatitis, and rash with tazarotene 0.045% lotion 
were reported in ≤ 1.2% of Hispanic participants, ≤ 0.8% 
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has been described in the literature with “a range of colors 
from brown to reddish”—which does not offer sufficient 
guidance—and melanin-rich skin tones may make the visu-
alization of both PIH and erythema more challenging.

Some of these assessment challenges may be addressed 
by clinician education and training, as was demonstrated in 
the Post-Acne Hyperpigmentation Index (PAHPI) validation 
study [43]. This study included six raters (two dermatology 
residents, two faculty dermatologists, and two pigmentary 
disorder specialists) who assessed acne-induced PIH in 
21 adults with Fitzpatrick skin types III–VI. The PAHPI 

was developed using feedback from patient focus groups, 
and weighted scores from the three domains of greatest 
patient concern—lesion size, lesion intensity, and number 
of lesions—were used to calculate the overall index score. 
Interrater reliability on PAHPI scores improved after raters 
completed a 30-min training program that included instruc-
tions for ignoring excoriations, inflammatory lesions, and 
other types of lesions. With training, both intra- and inter-
rater reliability for total PAHPI scores were high, and the 
scores were well correlated to global disease severity, a 
melanin index, and a quality-of-life index.

Fig. 2  Acne and hyperpigmentation improvements in a 15-year-old 
Black female patient who was treated with tazarotene 0.045% lotion 
once daily for 12 weeks. Clinical trial results: inflammatory lesion 
counts reduced by 80%; noninflammatory lesion counts reduced by 
33%; EGSS scores at baseline (4 = severe) and week 12 (3 = mod-

erate). Authors’ assessments: Fitzpatrick skin type V; PIH Severity 
Scale grading at baseline (4  =  moderate) and week 12 (2  =  mild). 
Individual results may vary. EGSS Evaluator’s Global Severity Score, 
PIH post-inflammatory hyperpigmentation

Fig. 3  Acne and hyperpigmentation improvements in a 27-year-old 
Black female patient who was treated with tazarotene 0.045% lotion 
once daily for 12 weeks. Clinical trial results: inflammatory lesion 
counts reduced by 60%; noninflammatory lesions counts reduced by 
46%; EGSS scores at baseline (3 = severe) and week 12 (2 = mod-

erate). Authors’ assessments: Fitzpatrick skin type V; PIH Severity 
Scale grading at baseline (4 = moderate) and week 12 (0 = normal). 
Individual results may vary. EGSS Evaluator’s Global Severity Score, 
PIH post-inflammatory hyperpigmentation
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Authors from the Asian Acne Board study called for the 
establishment of “objective and quantitative criteria” for the 
evaluation of PIH, while authors of the PAHPI validation study 
noted the importance of clinician training. Together, these con-
clusions point to the need for a more standardized approach 
to assessing PIH, which may be particularly important for 
investigating potential treatments. As shown in Table 1, vari-
ous measures have been used to evaluate the effects of topical 
retinoids on PIH. Unless treatments are compared in head-
to-head trials, this variability makes it difficult to assess dif-
ferences among therapies and identify which ones might be 
most appropriate for patients. Moving forward, standardization 
of assessments—coupled with investigator training—could 

contribute to a more unified body of research that addresses 
questions about the presentation, treatment, and resolution of 
PIH in patients of all skin types.

3.2  Implications for Researchers and Clinicians

3.2.1  Clinical Trial Methods

More standardization of methods across clinical trials can 
contribute to better assessment and treatment of acne-
induced PIH in patients with SOC. Reporting Fitzpatrick 
skin types in clinical trials may be a good starting point. 
Although hyperpigmentation-focused studies have included 

Fig. 4  Acne and hyperpigmentation improvements in a 50-year-old 
Black female patient who was treated with tazarotene 0.045% lotion 
once daily for 12 weeks. Clinical trial results: inflammatory lesion 
counts reduced by 90%; noninflammatory lesions counts reduced by 
79%; EGSS scores at baseline (3 = severe) and week 12 (2 = mod-

erate). Authors’ assessments: Fitzpatrick skin type VI; PIH Severity 
Scale grading at baseline (7 = marked/severe) and week 12 (4 = mod-
erate). Individual results may vary. EGSS Evaluator’s Global Severity 
Score, PIH post-inflammatory hyperpigmentation

Table 2  Post-inflammatory hyperpigmentation severity scale

Republished with permission from Callender VD et al, J Clin Aesthet Dermatol 2012 [20]; conveyed through Copyright Clearance Center, Inc.

Grade Overall disease severity Pigmentary intensity of 
hyperpigmented lesions

Area of hyperpigmented 
lesions

Degree of hypopigmenta-
tion

Erythema, 
burning, peel-
ing, dryness

0 Normal None (normal) None None None
1 Present but less than mild Trace (mild and localized) Trace (1–10% of face) Trace (slight and localized) Trace
2 Mild (slightly noticeable) Mild (mild and diffuse) Mild (11–25% of face) Mild (slight and diffuse) Mild
3 Between mild and moderate Moderate (moderate and 

diffuse)
Moderate (26–40% of face) Moderate (noticeable and 

diffuse)
Moderate

4 Moderate (noticeable) Marked (moderate and 
dense)

Marked (41–50% of face) Marked (noticeable and 
dense)

Marked

5 Between moderate and 
marked

Severe (prominent and 
dense)

Severe (> 50% of face) Severe (complete lack of 
melanin pigmentation)

Severe

6 Marked (distinctive)
7 Between marked and severe
8 Severe (very distinctive)
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Fitzpatrick skin types [22, 23], acne studies have tended to 
include race (per patient self-report) but not Fitzpatrick skin 
types. This can present difficulties for researchers who want 
to analyze study data in patients with SOC because patients 
within a race or ethnicity can have a range of skin tones.

Most contemporary clinical trials include lesion counts 
along with clinician-rated global assessments (e.g., IGA, 
EGSS) to assess acne severity. However, hyperpigmenta-
tion is either reported as a safety outcome (e.g., adverse 
event, cutaneous assessment) or not at all. Inclusion of a 
multidimensional hyperpigmentation scale as an efficacy 
outcome in acne studies—such as the one presented in 
Table 2—could help clinicians identify the presence and 
severity of hyperpigmentation in their patients with SOC 
and select appropriate treatments for those patients. In addi-
tion, clinical trials may need to be longer (e.g., 4- or 6-month 
duration) since hyperpigmentation tends to improve more 
slowly than acne. However, since PIH can improve over time 
without treatment, much longer trials (e.g., ≥ 6 months) may 
make it difficult to distinguish between intrinsic improve-
ments and treatment effects.

3.2.2  Clinician Education

Continued educational efforts are needed to address some 
of the key challenges of assessing hyperpigmentation in 
patients with SOC, as described below.

• Hyperpigmentation versus erythema. Acne sequelae 
include both hyperpigmentation and erythema. Hyper-
pigmentation (due to overproduction of melanin) is 
typically described as being brown or black in color, 
while erythema (due to capillary damage near the skin 
surface) is described as being red or purple. The per-
ception of color differences vary across different skin 
tones, and distinguishing erythema from hyperpigmen-
tation in higher phototypes may pose challenges for 
some clinicians.

• Subclinical inflammation and persistent hyperpig-
mentation. Conventional models of acne pathogen-
esis usually describe follicular hyperkeratinization 
(i.e., microcomedone formation) as the first step in the 
development of acne lesions, with eventual progres-
sion to visible inflammatory lesions [44]. However, a 
study using biopsied skin samples from acne and non-
acne patients showed that inflammatory processes (e.g., 
increased expression of vascular adhesion molecule 1, 
upregulation of interleukin-1) are likely involved in 
the very earliest stages of acne development, prior to 
the hyperproliferative changes that are seen in visible 
lesions [45]. This type of inflammation is described as 
‘subclinical’ because it occurs before the appearance 
of visible acne lesions. Moreover, hyperpigmentation 

due (at least in part) to subclinical inflammation may be 
considered ‘persistent’ rather than post-inflammatory 
because the underlying inflammatory factors may still 
be present. Regardless of whether the mechanism is 
persistent or post-inflammatory, topical retinoids are 
likely to improve hyperpigmentation, whether admin-
istered alone or in combination with other treatments.

• Efficacy versus adverse effects. Some retinoid effects 
can be either beneficial or harmful, depending on each 
patient’s particular circumstance (e.g., skin type sensi-
tivity, history of scarring, treatment goals). For exam-
ple, transient peeling and scaling are common after 
retinoid treatment is initiated. In some patients, these 
effects may be considered a desirable exfoliating prop-
erty of the retinoid—one that helps make skin color 
more even. In others, these effects may be too drying 
or irritating, possibly causing unwanted post-inflam-
matory responses that make hyperpigmented lesions 
or patches worse than before treatment. Retinoids can 
also result in an overall lightening of the skin, which 
some patients want and others do not. Asking patients 
specific questions about their skin (e.g., normal, oily, 
dry, combination), skincare and haircare products (e.g., 
pomades, cosmetics, moisturizers), cleansing methods, 
and history of irritation with topical medications can 
help determine the best approach for retinoid treatment 
[46].

4  Practical Approaches to Treating Acne 
and Hyperpigmentation in Patients 
with SOC

4.1  Patient Education

Hyperpigmentation is a leading cause for dermatology vis-
its among patients with SOC. Patients may find hyperpig-
mentation to be more bothersome than acne lesions [10], 
which can lead to frustration if hyperpigmentation does 
not improve with treatment—even if the acne is resolved. 
Therefore, it is important to educate patients about their 
dermatologic conditions and manage their expectations 
about treatment. Some points for discussion with patients 
are listed below.

• Acne-associated hyperpigmentation is due to inflamma-
tion from acne. It is important to treat the acne in order 
to prevent the development of more hyperpigmentation.

• Topical retinoids are approved for the treatment of acne 
and can be used as monotherapy or in combination 
with non-retinoid treatments [12]. They are effective 
in patients of all skin types and have also been shown to 
improve hyperpigmentation in patients with melanin-
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rich skin. These medications are ideal first-line thera-
pies in patients with both acne and hyperpigmentation, 
unless contraindicated (e.g., during pregnancy).

• Retinoids will likely improve acne symptoms first, 
which is important because acne lesions and scarring 
can contribute to the development or worsening of 
hyperpigmentation.

• With continued retinoid use, improvements in hyper-
pigmentation can be expected. However, it is important 
to apply retinoids as prescribed (to avoid more irrita-
tion), practice good skin hygiene, and use sunscreen.

• Treatment regimens may change over time, based on 
the patient’s response to medication(s) and tolerability. 
Ongoing communication between patients and clini-
cians about symptom improvement and side effects is 
strongly encouraged.

4.2  Irritation and Skin Care

The goal of treatment is to maximize efficacy while mini-
mizing irritation and other side effects. Irritation can 
exacerbate hyperpigmentation in patients with SOC, but 
measures can be taken to offset this risk. First, newer 
retinoid formulations (e.g., lower-concentration lotions 
for tretinoin and tazarotene) may be less irritating than 
older gel or cream formulations, while offering the same 
level of efficacy. These newer formulations counter the 
misconception that irritation is a sign that the retinoid is 
working. Second, patients should avoid toners and astrin-
gents that can overly dry the skin and increase irritation. 
Patients should also avoid haircare and cosmetic products 
that contain comedogenic ingredients. Finally, use of a 
pH-balanced cleanser and non-comedogenic moisturizer 
can be helpful. Many dermatologists have been trained to 
recommend that moisturizers be applied after retinoids. 
However, results from a percutaneous penetration study of 
azelaic acid using human skin samples [47] and a clinical 
trial of clindamycin/phosphate and tretinoin 0.05% gel in 
acne patients [48] suggest that moisturizers that increase 
hydration and improve barrier function may be applied 
before topical treatment without affecting absorption. For 
patients with sensitive skin, applying moisturizer before 
the retinoid may help reduce irritation.

4.3  Early Treatment and Long‑Term Management

Early and effective treatment of acne is key to reducing 
long-term sequelae such as hyperpigmentation and scarring 
(including keloids), which can be very challenging to treat 
in patients with SOC. Topical retinoids have anti-inflamma-
tory as well as comedolytic effects, which make them ideal 
for treating both acne and hyperpigmentation. They should 

therefore be considered a first-line therapy for most patients, 
unless contraindicated or not well tolerated. For patients who 
experience cutaneous reactions to topical retinoids, trial with 
a newer formulation may be warranted.

Retinoids are an essential part of treatment, but many 
patients may require a multimodal approach to address the 
different disease mechanisms associated with acne and 
hyperpigmentation. Topical treatments that may be used in 
conjunction with topical retinoids include the following:

• Azelaic acid. This naturally occurring acid has anti-
inflammatory, anti-infective, and anti-oxidant proper-
ties [49]. It may reduce hyperpigmentation by inhibiting 
tyrosinase, which is essential for melanin production 
[50]. Studies with azelaic acid 15% foam have dem-
onstrated improvements in acne [51, 52]; a study with 
azelaic acid 15% gel showed improvements in hyperpig-
mentation [53].

• Antibiotics with benzoyl peroxide (BP). Combining topi-
cal antibiotics (e.g., clindamycin, erythromycin) with BP 
reduces the risk for resistance. In addition to their proven 
effects on acne [12], these combination therapies may be 
effective in reducing hyperpigmentation, as demonstrated 
with clindamycin/BP 1%/5% gel in patients with SOC 
[54].

• Dapsone. Dapsone has both anti-microbial and anti-
inflammatory properties, which allow for its use in a 
wide range of dermatologic conditions [55]. Dapsone 
7.5% gel is approved for the treatment of acne, and a 
post-hoc analysis of the phase III trials showed no sig-
nificant differences in efficacy between patients with 
SOC (defined as Fitzpatrick skin type IV–VI) and those 
with lower skin phototype (type I–III) [56]. No results 
for hyperpigmentation were presented, but patterns of 
investigator-rated tolerability (i.e., stinging/burning, dry-
ness, scaling, erythema) were similar between subgroups.

• Hydroquinone. Hydroquinone inhibits melanin produc-
tion by acting as an alternative substrate for tyrosinase, 
with possible destruction of melanocytes and degrada-
tion of melanosomes [4]. Hydroquinone has been a main-
stay for skin lightening, and its effects may be further 
enhanced by combination with a topical retinoid [57]. 
The triple combination of fluocinolone acetonide/hydro-
quinone/tretinoin (0.01%/4%/0.05% cream) is approved 
for short-term treatment of moderate-to-severe melasma 
in the face. For acne-induced PIH, patients may need to 
carefully apply topical hydroquinone to affected areas to 
avoid unwanted hypopigmentation.

Some patients with SOC may require oral antibiotics as 
part of their acne regimen, and strategies such as an initial 
oral antibiotic (e.g., doxycycline, minocycline) plus topi-
cal retinoid followed by long-term retinoid maintenance 
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can be beneficial [30]. Oral isotretinoin may be considered 
in patients with severe inflammatory acne who are at risk 
for scarring [30]. Spironolactone, an antiandrogen that pre-
vents sebum production, may be beneficial in patients with 
hormonal acne [58]. Procedural therapies such superficial 
chemical peels and non-ablative fractional laser therapy can 
also be used in conjunction with topical treatments to reduce 
hyperpigmentation [4]. Caution should be taken with more 
invasive procedures, such as medium- or deep-skin peels [2]. 
Retinoid treatment can be temporarily stopped before chemi-
cal peels to reduce the risk of crusting and skin erosion [2].

5  Conclusions

For patients with SOC, hyperpigmentation is one of the most 
prevalent and bothersome dermatologic conditions. Since 
acne is a common cause of hyperpigmentation, early and 
aggressive treatment of acne is essential. Topical retinoids 
are highly effective in treating acne and can also improve 
hyperpigmentation due to their anti-inflammatory proper-
ties. For patients with sensitive skin, the newer lotions may 
be less irritating than older retinoid formulations. Educating 
patients about how acne treatments work and how long they 
take to work (for both acne and hyperpigmentation)—along 
with clear directions for skin care (cleansing, moisturizing, 
and sunscreen)—can help manage their expectations and 
improve treatment outcomes.
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