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Postinflammatory hyperpigmentation (PIH) occurs after various dermatoses, exogenous stimuli, and
dermatologic procedures. The clinical course of PIH is chronic and unpredictable, although the probability
of resolution of epidermal hyperpigmentation is better than those of dermal hyperpigmentation. PIH can
be prevented or alleviated. When it does occur, the underlying inflammatory conditions should be sought
and treated as the first step to reduce the progression of inflammation and PIH (which is an inflammatory
consequence). If the inflammatory conditions subsides or there is no evidence of inflammation at the time
of diagnosis, the treatments of PIH should be considered as the next step. Understanding the available
treatment options helps the physician choose the appropriate treatment for each patient. Having a
reproducible model for PIH is essential for the development of treatment modalities. The second article in
this 2-part continuing medical education series on PIH specifically addresses the evidence that supports
medical and procedural treatments of PIH and other forms of acquired hyperpigmentation. It also describes
a PIH model and provides an algorithm for clinical practice along with discussion about the prevention of
PIH. ( J Am Acad Dermatol 2017;77:607-21.)
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Learning objectives

After completing this learning activity, participants should be able to describe currently availablemedications, surgical treatments, and laser treatments for PIH; list possible side effects

for PIH medication, surgical treatment, and laser treatment regimens; and discuss photoprotection methods to alleviate the PIH.
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Postinflammatory hyperpigmentation (PIH) is a
common skin disorder with significant psychological
impact.1 There is a limited understanding of its
pathogenesis and the therapeutic modalities that
are used to manage this condition. While there
have been numerous studies of hyperpigmentation,
few have specifically focused on PIH. In this article,
we discuss the available evidence regarding the
treatment of PIH and provide an algorithm for
clinical practice (Fig 1). If data are not available for
PIH, we refer to other commonly acquired types of
hyperpigmentation. For future research, a reproduc-
ible, controlled stimulus that induces PIH would
provide a useful tool for studies to better understand
the molecular pathogenesis of this disorder and a
criterion standard on which to test various treatment
modalities for their efficacies.

POSTINFLAMMATORY
HYPERPIGMENTATION MODEL
Key point
d Trichloroacetic acideinduced postinflamma-
tory hyperpigmentation can be used as a
model for evaluating treatment interven-
tions and subsequent outcomes

Isedeh et al2 created amodel of induced PIH using
trichloroacetic acid (TCA). This in vivo model was
validated versus naturally induced PIH using acne as
the causative agent. Validation consisted of
comparing the clinical, histologic, and spectroscopic
properties of TCA-induced and naturally occurring
acne-induced PIH. The acne- and TCA-induced PIH
exhibited similar clinical, spectroscopic (colorimetry
and spectroscopy), and histologic characteristics
starting at day 28.2 The TCA-induced PIH model
can be used for the future study assessing new
treatments in PIH.

MEDICAL TREATMENT
Key points
d Small numbers of randomized controlled
trials have proven the efficacy in reducing
pigmentation for patients with postinflam-
matory hyperpigmentation

d A combination treatment appears to be more
effective than monotherapy

Melanogenesis is a complex process. In melano-
some, tyrosinase converts precursor L-tyrosine to
L-3,4-dihydroxyphenylalanine (L-DOPA) by hydrox-
ylation. L-DOPA is converted to L-DOPA quinone by
an oxidation process, which then transforms to

Hyperpigmentation suspected 
postinflammatory hyperpigmentation (PIH)

History or clinical signs of previous inflammation

No history of noticeable inflammation

Consider
Lichen planus pigmentosus
Erythema dyschromicum perstans
Riehl’melanosis
Periorbital hyperpigmentation
Hyperpigmented mycosis fungoides

Evaluation: Visual, Wood’s lamp, rating scale, skin 
biopsy, or noninvasive objective assessment

Light to dark brown
Epidermal PIH

Brown mixed with greyish 
black

Mixed epidermal and dermal PIH 

Blue-grey, black
Dermal PIH

PIH 

Medication
First-line
Triple combination once daily for 8 weeks*(A) or 
Retinoid once daily for 12-18 weeks (A) or HQ 4% twice 
daily for 12 weeks (B) 
Alternative agents
Soy moisturizer twice daily for 12 weeks (A), 4% 
niacinamide once daily for 9 weeks (A), 2% NAG twice 
daily for 8 weeks (A), kojic acid plus emblica and 
glycolic acid for 12 weeks (A), or15% azelaic acid twice 
daily for 16 weeks (B)
Second-line
Glycolic acid peel every 3 weeks starting at 50% (A) or 
salicylic acid peel every 2 weeks starting at 20-30% (B)

Laser 
1064-nm QS Nd:YAG laser with 
low fluence (C)
1550-nm erbium-doped laser (C) 

Starting with epidermal PIH 
treatment followed by dermal PIH

Broad-spectrum sunscreen and sun avoidance should be advised in all cases (B). The treatment should be changed or combined with other treatments after using current treatment with 
appropriate time and the patient considered that hyperpigmentation does not reach the patient’s satisfaction.

Retinoid once daily for 12-18 
weeks (A) 
15%-20% Azelaic acid twice daily 
for 16-24 weeks (B)
4% HQ and salicylic acid peel 
starting at 20%-30% (B)

Acne-related PIH

Grade practice recommendation: (A) Strong recommendation (good evidence to support the use of the procedure: RCT), (B) Recommendation (fair evidence to support the use of the 
procedure: without RCT), (C) Option (poor evidence to support the use of the procedure: case series). *Based on the evidence of melasma treatment.

Fig 1. Algorithm for the diagnosis and treatment of postinflammatory hyperpigmentation.
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