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complex process of melanin synthesis is regulated by the 
sorting and trafficking of protein complexes to the melano-
some [26]. Melanocytes reside in the basal epithelial layer 
above the dermal-epidermal junction and interact with mul-
tiple keratinocytes to transfer melanosomes as needed to 
protect the skin [30]. A rise in melanocyte activity can be 
stimulated by prostaglandins, cytokines, chemokines, and 
additional inflammatory mediators such as reactive oxygen 
species [26].

Less frequently, dermal pigment deposition occurs after 
adjacent keratinocytes are damaged by inflammation and 
release large quantities of melanin [19]. Free pigment is 
scavenged by melanophages (a macrophage) in the upper 
dermis, contributing to a blue-gray appearance to the skin 
[19].

The process of melanogenesis, both in general and in 
acne-related PIH, is driven by the enzyme tyrosinase (Fig. 5) 
[29]. Perhaps not surprisingly, then, the tyrosinase pathway 
is a target for many of the treatments that have been shown 
effective in reducing acne-related PIH. Tyrosinase catalyzes 
the two major forms of melanins: black/brown eumelanin 
and yellow-red pheomelanin [29]. Microphthalmia transcrip-
tion factor is a “master regulator of melanocyte develop-
ment, function, and survival” [30] and regulates transcrip-
tion of tyrosinase and its targets tyrosinase-related proteins 
[31, 32]. This may also potentially pose a target for thera-
peutic intervention.

4  From Bench to Bedside: Managing 
Acne-Associated PIH

4.1  General Measures

Although acne-associated PIH is a common problem, much 
of what is known about correcting pigment alteration comes 
from melasma studies; going forward, it will be important to 
conduct randomized controlled clinical trials in acne-asso-
ciated PIH to help guide clinicians in therapeutic decisions. 
At present, general management strategies start with treat-
ing acne as effectively and aggressively as possible without 
having the treatment to contribute to additional irritation or 
inflammation [33]. However, in part because of the relatively 
limited treatment options for PIH, it is important to counsel 
patients on methods to prevent further discoloration of skin, 
such as regular use of sunscreen, protective clothing, and sun 
avoidance; this may be particularly important for those with 
darker skin tones, who may not normally practice photopro-
tection [19]. It is also important to educate patients about not 
manipulating or excoriating acne lesions, as this can prolong 
pigmentation. Good-quality photos or other imaging can be 
helpful to counsel patients about efficacy.

4.2  Therapeutic Approaches

4.2.1  Medical Therapies

As shown in Table 1, medical therapies can correct hyper-
melanosis by acting at various steps in melanogenesis, 

Fig. 5  Cycle of tyrosinase activation in response to stimuli


