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�Post-inflammatory 
Hypopigmentation

Post-inflammatory hypopigmentation (PIH) is 
an acquired consequence of prior skin inflamma-
tion, trauma, or exposure to an outside agent that 
leads to partial or complete loss of pigmentation 
in the skin. The extent of pigment loss directly 
correlates with the severity of the inciting pro-
cess. Though PIH occurs in both sexes and all 
ethnicities, some individuals are more suscep-
tible to developing PIH than others. It is also 
more clinically appreciable in dark-skinned indi-
viduals. PIH lesions present as hypopigmented 
macules or patches on virtually any area of the 
skin from the head to toe in an area of prior skin 
affliction (Fig.  10.1). Associated overlying epi-
dermal and surface change may or may not be 

present, dependent upon depth of involvement of 
the inciting event.

The specific cause of acquired PIH as a result 
of skin injury remains to be completely eluci-
dated; however, it is suspected that susceptibil-
ity is genetically predetermined in an autosomal 
dominant fashion with some individuals possess-
ing melanocytes that are more at risk of damage 
due to stressful events and inflammation [1]. It is 
hypothesized that PIH occurs mainly due to inhi-
bition of melanogenesis; however, in some con-
ditions, direct destruction of melanocytes leading 
to permanent hypo- or depigmented lesions can 
also occur.

There are many underlying skin conditions that 
result in PIH. These categories include inflamma-
tory skin diseases such as atopic dermatitis, pity-
riasis alba, psoriasis, sarcoidosis, lichen striatus, 
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Fig. 10.1  Post-inflammatory hypopigmentation
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and pityriasis lichenoides chronica. Cutaneous 
infections such as secondary syphilis, tubercu-
losis, leprosy, tinea versicolor, and mycobacte-
ria can also cause lesions of hypopigmentation. 
Connective tissue disorders like Lichen Sclerosus 
et. Atrophicus (LS&A) and scleroderma can also 
present with hypopigmented skin areas. Along 
with inflammatory skin disease and infection, 
prior physical trauma can cause PIH lesions, 
including exposure to various chemicals such as 
phenols, corticosteroids, monobenzyl ether of 
hydroquinone (MBEH), and chemical peels, as 
well as physical trauma through accidental injury, 
cryotherapy, dermabrasion, and lasers [2–4].

Investigation of hypopigmented lesions to dis-
tinguish PIH lesions secondary to injury/trauma 
or chemical exposure from other more serious 
diseases or infections that lead to hypopigmenta-
tion is vital. Clinical examination should include 
evaluation of the area with a Wood’s lamp to 
distinguish PIH from depigmented fluorescent 
lesions of vitiligo, coppery orange fluorescent 
lesions of progressive macular hypomelano-
sis, and yellowish fluorescence seen in tinea 
versicolor. Histopathologic evaluation is also 
important to rule out underlying conditions that 
can present with hypopigmented lesions such 
as lupus, mycosis fungoides (MF), and sar-
coidosis that have distinguishing path findings. 
Histology of PIH lesions is nonspecific and can 
include a mild to severe lymphohistiocytic infil-
trate, reduction in dermal melanin, and scattered 
melanophages.

Regarding treatment of PIH, it is important 
to first identify the underlying culprit. Once that 
has been treated, hypopigmentation will most 
often gradually resolve on its own over time. 
Preparations containing both a topical steroid 
and tar have been reported to aid in repigmenta-
tion of PIH lesions, with the steroid addressing 
residual inflammation and tar inducing melanin 
production [5, 6]. Topical calcineurin inhibitors 
have also been reported to treat PIH associated 
with seborrheic dermatitis in one open label, 
pilot trial. Pimecrolimus 1% cream was applied 
to affected areas twice daily for 16 weeks lead-
ing to improvement of PIH [7]. Ultraviolet light 
exposure can also aid in repigmentation of PIH 

lesions; however, it can also enhance contrast 
with the surrounding skin as that often also 
becomes tanned through the same light expo-
sure. Topical 0.1–0.5% 8-methoxypsoralen, 
coal tar, or anthralin in combination with UVA 
exposure has been reported to improve PIH. 
8-methoxypsoralen compounded in Aquaphor 
is applied to the affected areas of PIH for 
20–30 min, followed by exposure of these areas 
to UVA light at an initial dose of 0.2–0.5  J/
cm2 1–3 times weekly. The dose is increased 
by 0.2–0.5  J/cm2 weekly until improvement is 
noted, and then the dose is maintained [8, 9]. 
Reports of improvement in PIH with the 308 nm 
excimer laser have also been noted to induce 
pigmentation in hypopigmented scars, with a 
reported response of 60–70% after 9 weeks of 
treatments twice weekly. Maintenance treat-
ments will likely be needed every 1–4 months 
to maintain pigmentation. For extensive cases 
of PIH, NB-UVB has also been shown to lead 
to repigmentation of hypopigmented lesions, 
especially in cases of vitiligo [10]. Cosmetic 
makeup, self-tanning products, and tattooing 
may be alternative camouflage options available 
for some patients. Surgical grafting of tissue or 
cells can also be considered in vitiligo lesions.

�Hypopigmented Mycosis Fungoides

Mycosis fungoides is the most common type of 
primary cutaneous T cell lymphoma, accounting 
for up to 60% of all cases [11]. It mainly affects 
the skin, with minimal systemic involvement 
until advanced stages. The mean age of onset in 
most cases is during the fifth decade, with vari-
ous clinical presentations, including patches, 
plaques, granulomatous, folliculotropic, and ich-
thyosiform lesions [12, 13].

One additional subtype, hypopigmented 
mycosis fungoides (HMF), is a unique variant in 
that it differs from the other types of cutaneous T 
cell lymphoma in several ways. First, hypopig-
mented MF usually presents in the younger pop-
ulation, for which the average age of onset is in 
the second to third decade of life [14]. It most 
commonly presents as asymptomatic hypopig-
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mented to slightly scaly patches and plaques 
mainly localized to the proximal lower body (i.e., 
buttocks, upper thighs) and trunk (Fig.  10.2). 
Occasional involvement of the face and upper 
extremities can occur [15, 16].

Histopathologic findings of HMF include 
focal parakeratosis, minimal to absent spon-
giosis, with a lymphocytic infiltrate in the upper 
dermis with epidermotropism. Pautrier microab-
scesses are rare. The malignant cell population in 
HMF is mainly composed of clonal CD8 T cells, 
which differs from the CD4 T cells most com-
monly found in classic MF.  It is suspected that 
these neoplastic cells attack and destroy melano-
cytes leading to their destruction and decreased 
melanogenesis, contributing to the hypopigmen-
tation of the affected areas (HMF [17, 18]).

Along with a skin biopsy to confirm the diag-
nosis, patients with HFM should also be evalu-
ated with a complete blood count and peripheral 
blood smear to identify the presence of Sezary 
cells, as well as T cell clonal population using 
flow cytometry.

Since HMF is typically skin limited, treatment 
is mainly targeted toward the skin only. Limited 
skin involvement (<10% BSA) can be treated 
with topical steroids and calcineurin inhibitors, 
nitrogen mustard, bexarotene, mechlorethamine, 
and carmustine. For more advanced cases with 
>10% BSA involvement, combination treatment 
is often recommended including both topical 
medications and phototherapy (both UVA and 
NB-UVB) [19–23]. In one study, more patients 

reported preference for NB-UVB phototherapy 
over UVA for treatment of Stage 1A disease, and 
this is often the preferred treatment for clinicians 
as well, due to lower side effect profile [24].

�Pityriasis Alba

Pityriasis alba (p alba) is a common benign skin 
condition presenting with round or oval slightly 
scaly hypopigmented patches most commonly 
found on the face (especially cheeks) and upper 
trunk of children and adolescents, ranging from 3 
to 16 years old [25–27] (Fig. 10.3). Occasionally, 
patients may report of mild pruritis, but most 
times, lesions are asymptomatic. There is no 
known racial predilection of p alba; however, 
lesions are more appreciable in patients with 
darker skin types and can also be accentuated 
with UV exposure during the summer months. 

Fig. 10.2  Hypopigmented mycosis fungoides

Fig. 10.3  Pityriasis alba
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Oftentimes, patients also report a history of atopic 
dermatitis. Pigmentation of the lesions will spon-
taneously return over time, usually within 1 year.

Histopathologic findings of p alba include 
hyperkeratosis, parakeratosis, acanthosis, and 
spongiosis, with a mild perivascular infiltrate. 
The hypopigmentation is due to reduced mela-
nin in the basal layer with decreased number of 
active melanocytes, as well as decreased number 
and size of melanosomes. The number of total 
melanocytes, however, is not decreased [28–30]. 
It is important to rule out underlying causes of 
hypopigmentation patches in children including 
tinea versicolor, vitiligo, seborrheic dermatitis, 
hypopigmented mycosis fungoides, and nevus 
depigmentosus. This can be done via evaluation 
of lesions with a Wood’s lamp, KOH prep, and 
skin biopsy.

Treatment of p alba is not required as it most 
commonly spontaneously resolves over time on 
its own, though often taking several months to up 
to 1 year. Gentle skin care with fragrance- and 
dye-free products should be encouraged. Low-
potency topical steroids, calcineurin inhibitors, 
and topical vitamin D analogs such as calcitriol 
can be used to reduce associated erythema or 
pruritis and accelerate repigmentation of the area 
[31, 32]. The excimer 308 nm laser can also be 
used for isolated areas to promote repigmenta-
tion [33]. Sunscreen should also be applied to the 
affected and surrounding area to minimize risk of 
sunburn and decrease darkening of the surround-
ing skin.

�Tinea Versicolor

Tinea versicolor (TV) is a common superficial 
dermatophyte infection caused by fungi from 
the Malassezia genus. The most common spe-
cies causing the condition is M. globosa fol-
lowed M. furfur. Malassezia is commonly found 
on the skin but becomes pathogenic when it is 
converted from the yeast to the mycelial form 
[34]. Worldwide prevalence is 1–4% in temper-
ate climates and 30–40% in tropical areas [35]. 
Recurrence rate of the TV after discontinuation 
of treatments can be up to 80% in the first 2 years 

[36]. There is no known gender or racial predi-
lection; however, the condition might be more 
visible in darker-skinned individuals. The classic 
clinical presentation is annular and oval-shaped 
hypo-/hyperpigmented and even pink scaly 
plaques occurring most commonly on the trunk, 
neck, upper arms, and occasionally the face 
(Fig.  10.4). Often these lesions are asymptom-
atic; however, patients may also report of mild 
pruritis [37]. Patients also report that the condi-
tions recur and are most pruritic with heat and 
moist conditions.

The hypopigmentation that commonly occurs 
in TV is due to inhibition of tyrosinase by dicar-
boxylic acid, which is produced by Malassezia. 
In addition, it is also hypothesized that the fungus 
damages melanocytes and causes accumulation 
of material in the stratum corneum which blocks 
ultraviolet light [38]. The hypopigmentation may 
persist for several months even after the fungus 
has been cleared.

Malassezia is usually eradicated by T cells in 
immunocompetent individuals; however, certain 
environmental conditions support its overgrowth 
including heat and humidity, as well as the use of 
oily topical preparations, and genetic predisposi-
tion [39].

Diagnosis of TV is most often made clinically 
due to its classic presentation; however, a KOH 
preparation of scaling from an active lesion can 
also reveal fungal elements in the stratum cor-
neum, often referred to as “spaghetti and meat-
balls.” Wood’s lamp evaluation can also reveal a 
bright yellow or gold fluorescence of TV lesions.

Fig. 10.4  Tinea versicolor
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Treatment of tinea versicolor most commonly 
includes topical antifungal and non-antifungal 
shampoos and creams. Nonspecific antifungals 
include selenium sulfide, salicylic acid, zinc 
pyrithione, and ciclopirox in various preparations 
including shampoos, lotions, foams, and creams. 
Direct antifungal creams and shampoos are also 
used including clotrimazole, ketoconazole, and 
terbinafine applied daily to twice daily for up to 
14 days with up to 80% clearance [37]. In certain 
recalcitrant cases, oral antifungals might be indi-
cated, including fluconazole and itraconazole. 
Standard itraconazole dosing is 200 mg per day 
for 7 days with 80% clearance [40]. Fluconazole 
dosed at 300 mg/week × 2 weeks leads to 97% 
cure rate [39]. Pramiconazole is a new oral anti-
fungal that is currently being investigated as a 
future TV treatment [41]. Prophylactic treatment 
with weekly or monthly use of a topical or oral 
antifungals might also be beneficial in patients 
who often have recurrent episodes of TV. Several 
case reports have noted a possible role of 
NB-UVB phototherapy in TV treatment [42].

�Progressive Macular 
Hypomelanosis

Progressive macular hypomelanosis (PMH) is an 
acquired disorder of hypopigmentation. It classi-
cally presents with asymptomatic hypopigmented 
nonscaly macules and patches on the trunk and 
upper extremities, with occasional involvement 
of the face and neck [43] (Fig.  10.5). There is 

usually no preceding identifiable skin condition 
in areas of involvement [44]. Pathogenesis of 
PMH has not been definitively elucidated; how-
ever, multiple studies report a causal relationship 
between the Type III strain of Propionibacterium 
acnes, a Gram-positive anaerobic rod, and the 
development of PMH. Prior studies have shown 
that biopsies from PMH hypopigmented skin 
revealed P. acnes in pilosebaceous ducts, which 
were absent in non-lesional skin. Lesional skin 
also revealed coppery-orange/red fluorescence, 
indicating the presence of P. acnes [45]. The 
hypopigmentation within the lesions is thought to 
be due to both a decrease in melanin production 
and change in melanosome distribution (favoring 
aggregated or clustered melanosomes instead of 
the usually single dispersed pattern), both lead-
ing to a decrease in epidermal melanin and sub-
sequent hypopigmentation.

Histologic examination of PMH often reveals 
normal skin, with only very mild decrease in 
epidermal melanin pigment. PMH is a diagnosis 
of exclusion after other conditions with similar 
presentations have been ruled out, including tinea 
versicolor, mycosis fungoides, seborrheic derma-
titis, pityriasis alba, and leprosy. Wood’s lamp 
evaluation can also reveal coral red fluorescence 
of PMH lesions [44].

Given the presence of P. acne bacteria in 
lesional skin, suggested treatment of PMH often 
incudes antibacterial medications, including 
benzoyl peroxide and clindamycin, with vari-
ous improvements reported, ranging from 30% 
to 80% over 8–12  months, with no recurrence 
or relapse up to 2 years after [45]. Spontaneous 
resolution has also been reported in some cases, 
usually taking at least 1 year. Other reported suc-
cessful treatments of PMH include NB-UVB 
phototherapy with response rate of up to 50–90% 
of patients having up to 90% repigmentation. The 
typical protocol is NB-UVB phototherapy twice 
weekly for at least 3 months to note improvement 
[46] . In multiple studies, an initial response to 
treatment is seen after an average of six treat-
ment sessions. Maximum repigmentation typi-
cally occurs after 22 sessions. If no improvement 
is noted after 3–6 months, the treatment should 
be considered a failure and discontinued. The Fig. 10.5  Progressive macular hypomelanosis
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mechanism of action for NB-UVB treatment is 
thought to be due to both a stimulated release of 
inflammatory markers that help to eradicate P. 
acnes and stimulating residual melanocytes to 
increase melanin production [47]. Along with 
phototherapy and antibiotics as treatment for 
PMH, one case report noted a patient’s PMH 
responding and resolving with low-dose isotreti-
noin 10 mg/day after 1 month of treatment, which 
remained clear at 10  months follow-up. The 
potential mechanism for isotretinoin’s treatment 
of PMH is through its inhibitory effect on sebum 
production and reduced P. acnes colonization, 
leading to repigmentation [48]. In most cases of 
PMH, patients are treated with a combination of 
treatments, including both topical antibiotics and 
phototherapy for maximum benefit.

�Idiopathic Guttate Hypomelanosis

Idiopathic guttate hypomelanosis (IGH) is a 
benign dermatosis characterized by scattered 
hypopigmented round to oval macules often iden-
tified on the extremities of older individuals with 
up to 80% of patients over the age of 40 [49, 50] 
(Fig.  10.6). Lesions are usually asymptomatic 
and have no overlying surface changes. There is 
no racial predilection; however, lesions are often 
more noticeable in darker skin types. The patho-
genesis of IGH is unknown, but it is thought to 
be due to a combination of both genetic and envi-
ronmental factors. Sun exposure has often been 
reported as a causative factor; however, this has 

not been fully elucidated. Genetics has also been 
identified as a contributing factor, as reports have 
shown IGH lesions in patients with a positive 
family history [51]. Repeated trauma has also 
been proposed as a precipitating cause of IGH 
lesions, explaining common areas of involvement 
including the anterior tibia which are often sub-
ject to accidental external trauma.

The underlying mechanism behind the 
hypopigmentation in IGH lesions may be due 
to a slight reduction in the overall total number 
of melanocytes. Other findings in IGH lesions 
might also include decreased tyrosinase activity, 
decreased number of melanosomes, or abnormal 
keratinocyte uptake of melanosomes [52]. There 
may also be a mild mononuclear inflammatory 
infiltrate in some lesion samples. Diagnosis of 
IGH is most commonly made via clinical obser-
vation alone; however, if a biopsy is conducted, it 
will likely reveal hyperkeratosis, an atrophic epi-
dermis, flattened rete ridges, and a decrease in the 
number of active melanocytes in the basal layer 
of the epidermis and decreased melanin produc-
tion [51].

Given that lesions of IGH are asymptomatic 
and benign, no treatment is necessary. However, 
because it is thought that sunlight is a contrib-
uting factor, sunscreen and sun protection with 
physical barriers are important. Other reported 
treatments to improve IGH lesions have included 
cryotherapy, topical calcineurin inhibitors, topi-
cal retinoids, as well as excimer laser [53–55]. 
Fractional CO2 laser and dermabrasion have also 
been reported as potential treatments for IGH 
lesions with variable results [56]. A report by 
Wambier demonstrated repigmentation of IGH 
lesions after microinfusing 5-fluorouracil to the 
lesions using tattoo equipment [57].

�Vitiligo

Vitiligo is an autoimmune skin disorder char-
acterized by the appearance of depigmented 
lesions on the skin and mucosal surfaces [58]. 
It is suggested that 0.5–2% of the world popula-
tion is affected by vitiligo without a well-estab-
lished predilection for gender or ethnicity [59]. Fig. 10.6  Idiopathic guttate hypomelanosis
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Regarding age, almost 50% of cases affect the 
adolescent population before the age of 20 [60]. 
Vitiligo classically presents with depigmented 
macules and patches on the skin and mucosal 
surfaces, with occasional involvement of hair fol-
licles (Fig. 10.7). Factors that have been reported 
to induce vitiligo lesions include trauma (known 
as the Koebner phenomenon), stress, sunburn, 
and pregnancy [61–63]. Chemicals such as 
4-tert-butylphenol, rhododendrol, and various 
hair dyes, which all contain phenol that acts as a 
tyrosinase inhibitor, can also induce vitiligo-like 
lesions [64, 65].

The appearance of vitiligo patterns can be 
classified into localized, segmental, and univer-
sal. Localized lesions present as isolated, small 
depigmented patches that often appear in a sym-
metric distribution. Acrofacial pattern is a sub-
type of localized vitiligo where the lesions are 
mainly confined to the head, hands, and feet. 
“Lip tip” vitiligo is another localized subtype 
that involves only the distal fingers, toes, and 
facial orifices. Segmental vitiligo is a rapidly 
progressive condition in which a unilateral often 
linear depigmented patch occurs quickly (often 
over 6  months) and is associated with rapid 
leukotrichia (loss of hair pigment), which is a 
hallmark finding. It most often stabilizes earlier 
than other types of vitiligo; however, it is a very 
rare subtype. Segmental vitiligo is less respon-
sive to treatment, and this is thought to be due to 
involvement of the hair follicles, which leads to a 
lack of melanocyte repository available for repig-
mentation. Universal vitiligo is a term reserved 

for near-complete or complete depigmentation of 
the skin of greater than 80% body surface area 
[66, 67].

The pathogenesis of vitiligo is thought to be 
one of autoimmunity that targets melanocytes 
for destruction. It has been reported that mela-
nocytes are more susceptible to stress-induced 
injury because they produce large amounts of 
the protein melanin which can activate a stress 
pathway and lead to the production of reactive 
oxygen species. This in turn leads to the release 
of inflammatory cells including CD8 T cells 
that release IFN-gamma and induce the release 
of CXCL10 and its receptor CXCR3 to recruit 
additional T cells to attack melanocytes [68–70]. 
Prior studies have reported vitiligo as inherited in 
a polygenic pattern, meaning that multiple alleles 
are involved in the melanocyte’s increased sus-
ceptibility to injury leading to the condition.

Vitiligo has been associated with various other 
autoimmune diseases in both the affected patient 
and their first-degree relatives. Some of these 
conditions include autoimmune thyroiditis, Type 
1 diabetes mellitus, pernicious anemia, rheuma-
toid arthritis, and lupus [71, 72]. There are also 
several conditions that present with both vitiligo 
lesions and changes in the eyes and ears (which 
also contain melanocytes). Vogt-Koyanagi-
Harada syndrome presents with depigmented 
skin lesions and leukotrichia, as well as ear pain, 
vertigo, hearing loss, meningitis, and symptom-
atic uveitis which can lead to blindness [73]. 
Alezzandrini syndrome often shows similar clini-
cal findings; however, the skin findings typically 
present with segmental vitiligo [74].

Diagnosis of vitiligo can often be made clini-
cally; however, thorough evaluation of vitiligo 
lesions is also important. This includes examina-
tion with a Wood’s lamp exam which will com-
monly fluoresce with vitiligo lesions as well as a 
skin biopsy. The biopsy will often show loss of 
basal melanocytes in the center of the lesion with 
a possible inflammation with CD4 and CD8 T 
cells at the border of an active lesion (even with-
out active erythema on clinical exam) [75].

Treatment of vitiligo should focus on two 
goals: stopping progression of depigmenta-
tion and repigmentation of existing lesions. Fig. 10.7  Vitiligo
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Identifying active disease is vital, as halting the 
progression is time sensitive to minimize the 
extent of disease involvement. There are three 
findings that should raise suspicion of active 
disease. These include Koebner phenomenon, 
inflammatory lesions (i.e., erythematous), and 
confetti-like lesions. Treatment options of vit-
iligo include topical medications, phototherapy, 
surgical interventions, as well as immunomodu-
lation and camouflage [76].

Initial treatment of localized vitiligo includes 
potent topical steroids and calcineurin inhibitors 
applied to the affected areas twice daily. In com-
bination, these medications have been shown to 
be effective in halting inflammation and inducing 
repigmentation while providing an intermittent 
break from chronic topical steroid use. In cases 
where BSA involvement is 5–10% or greater, 
topical treatment should be combined with pho-
totherapy for maximum results. Vitamin D ana-
logs such as calcipotriene, when combined with 
phototherapy, may also expedite repigmenta-
tion and reduce overall required treatment with 
phototherapy; however, no studies have shown 
improvement in repigmentation when calcipotri-
ene is used as a single agent [76].

Phototherapies that have been shown to sta-
bilize disease progression and lead to repigmen-
tation include NB-UVB, PUVA, PUVA plus 
psoralen, BB-UVB, and excimer. Phototherapy 
induces apoptosis of T cells in active lesions as 
well as concomitantly stimulating active melano-
cytes in perilesional skin and hair follicles, which 
can lead to repigmentation of the depigmented 
areas [77]. Response rates for both PUVA and 
NB-UVB range from 40% to up to 75% with bet-
ter responses reported in patients with new-onset 
lesions [78]. In the past, PUVA was the treatment 
of choice; however, in a review, PUVA was deter-
mined to be inferior to NB-UVB, even though 
PUVA causes more rapid repigmentation [78]. 
NB-UVB has been found to be more effective in 
stabilizing disease and causing repigmentation, 
with one report showing 75% maximum repig-
mentation rate with NB-UVB at 1 year. Patients 
are often started at a dose of 100–200  mJ two 
to three times weekly with the dose gradually 
increased 10–20% each week until the desired 

light erythema is appreciated within vitiligo 
lesions. Once this occurs, the dose should be 
maintained until this erythema is no longer pres-
ent. At that point, the dose should again be grad-
ually increased [79–81]. The most responsive 
areas to phototherapy are often the face and neck, 
followed by the limbs and trunk. Acral areas 
show the lowest rates of repigmentation. Excimer 
308 nm laser can also induce stability and repig-
mentation of vitiligo lesions; however, given 
the limited visual treatment field of the hand-
held laser, it is often reserved for localized cases 
when less than 10% BSA is involved. A lack of 
response to any of the treatments after 6 months 
indicates nonresponse and should be discontin-
ued. In all types of phototherapy, patients should 
not apply any topical treatment immediately 
prior to treatment and should be adamant about 
sun protection with sunscreen and sun-protective 
clothing to minimize side effects from additive 
UV sunlight exposure.

In cases of rapidly progressive disease, oral 
minipulse steroid therapy is often used. One 
study reported that low-dose (5 or 7.5 mg) beta-
methasone or dexamethasone taken on two con-
secutive days each week for 3–6  months leads 
to halting of progression, with almost 90% of 
treated patients having stabilization of disease 
within 1–3 months [82, 83]. This is most often 
combined with phototherapy and topical treat-
ment. Other immunosuppressive medications 
including methotrexate and cyclophosphamide 
have also been reported as effective treatments 
in stabilizing vitiligo in limited studies [84–87]. 
With the use of all immunosuppressive treatment, 
phototherapy should also be used in combination. 
Newer medications under current investigation 
to treat vitiligo include afamelanotide and JAK 
inhibitors including tofacitinib and ruxolitinib.

With all nonsurgical interventions for the treat-
ment of vitiligo, it is important to be prepared for 
restarting treatment in the cases of relapse, which 
occurs in up to 40% of cases within the first 
year of stopping treatment. One study reported 
patients that had completed phototherapy treat-
ment continued a maintenance regimen of twice 
weekly application of tacrolimus ointment to 
the treated areas on the head and neck. In this 
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group, 96% of patients reported no relapse; how-
ever, 60% of patients using a placebo ointment 
experienced recurrence of lesions. Therefore, it 
has been suggested to continue a maintenance 
regimen of tacrolimus 0.1% ointment to the 
treated areas twice weekly to minimize the risk 
of relapse [88].

In addition to topical medications and pho-
totherapy, several surgical treatment options are 
also available that can provide repigmentation 
of stable vitiligo lesions. A benefit of surgical 
intervention over nonsurgical intervention is 
that when repigmentation occurs in previously 
affected areas, relapse and recurrence of vitiligo 
in those areas are uncommon. Surgical options 
available today include minipunch grafts, suction 
epidermal grafting, and cellular grafting. These 
treatments should only be reserved for stable vit-
iligo cases. Stable vitiligo is defined as a patient 
without new or expanding lesions for a period of 
time from 6 months to 2 years. In addition, the 
patient should not have inflammatory, trichome, 
or confetti-like lesions, as these also indicate 
active disease. It is also important to be aware 
that certain areas are less responsive to surgical 
interventions, including over the joints (possibly 
due to repeated trauma and friction) and acrofa-
cial areas, whereas head and neck recipient sites 
tend to portend the best outcomes.

Tissue grafts involve the transfer of non-
affected pigmented tissue to a depigmented 
area. In contrast, cellular grafts are reserved for 
larger surface areas. These grafts are comprised 
of suspensions of donor site melanocytes and 
keratinocytes.

There are two types of tissue transplants: 
minipunch and epidermal suction grants. In per-
forming minipunch graft transplants, 1–1.5 mm 
punch biopsies from an area of non-affected, pig-
mented skin are transferred into a prepared recip-
ient, depigmented site. Though the technique is 
simple, potential complications include irregular 
surface changes and a risk of scarring and keloid 
formation at both the donor and recipient sites 
[89, 90]. Another tissue transfer technique is suc-
tion blister epidermal grafting. In this process, 
blister roofs are created from a normal skin with 
a suction tool and transferred to the affected skin 

that has been pretreated with epidermal abrasion. 
This option has a lower risk of textural changes, 
scarring, or dyspigmentation; however, the risk 
of hemorrhagic blisters can be a concern [91].

The other type of surgical transplant in vitiligo 
is cellular grafting, also known as melanocyte 
keratinocyte transplant procedure. In most cases, 
noncultured cellular skin grafts are developed by 
creating a suspension of melanocytes and kerati-
nocytes from a thin pigmented donor skin graft. 
The thin grafts are suspended in trypsin to allow 
separation and removal of the epidermis, which 
is then manually separated and centrifuged to 
create a liquid suspension. This product is then 
resuspended in lactated Ringer’s and applied to 
a recipient depigmented site that has first been 
prepared with superficial abrasion to encourage 
absorption of the cellular product. Patients should 
be careful with the treated areas and remove 
the covered dressings 4–7  days after treatment 
[92]. This technique has positive results; how-
ever, there are disadvantages, which include the 
required equipment to create the cellular suspen-
sion, which can be costly. When comparing the 
overall efficacy of all three surgical treatments 
of vitiligo, noncultured cellular graft suspension 
has been shown to yield a more aesthetically 
appealing outcome; however, blister and punch 
grafts are easier techniques and require minimal 
extra-expensive equipment or tissue processing 
procedures.

In cases where vitiligo affects >50% BSA, 
some patients prefer to depigment the remaining 
pigmented skin to provide a more even physical 
appearance. Monobenzylether of hydroquinone 
(MBEH) is the only drug currently approved by 
the FDA for the treatment of vitiligo and is used 
to depigment the skin. Compounded MBEH at 
20% concentration is applied to areas of pigmen-
tation twice daily. This treatment often requires 
4–12  months of application in order to obtain 
the desired effects of complete depigmentation. 
The most common side effect of MBEH is an 
irritant contact dermatitis. Strict sun exposure 
should be minimized to prevent perifollicular 
repigmentation from hair melanocyte reserves. 
Even after complete depigmented results are 
achieved, it will likely be necessary to touch up 
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early-repigmenting areas with MBEH several 
times per week if necessary [93].

There are also several newer medications 
currently under current investigation for treat-
ment of vitiligo including afamelanotide and 
JAK inhibitors such as tofacitinib and ruxoli-
tinib. Afamelanotide is a synthetic analogue of 
alpha-melanocyte-stimulating hormone. One 
study used this synthetic hormone in conjunc-
tion with NB-UVB to treat vitiligo patients in a 
double blind, multicenter study. Those patients 
who received both treatments together reported 
repigmentation rates of almost 50% compared 
to 33% of patients only receiving NB-UVB pho-
totherapy in the study. Commonly reported side 
effects associated with afamelanotide include 
nausea, itching, and generalized hyperpigmenta-
tion [94, 95]. Additional future studies need to be 
conducted to further elucidate this potential treat-
ment option.

Tofacitinib and ruxolitinib are JAK inhibi-
tors that are also currently being investigated as 
potential treatments for vitiligo. The mechanism 
behind JAK inhibitors affecting vitiligo is based 
on the known increase in interferon gamma-
CXCL10 identified in vitiligo lesions. JAK 
inhibitors directly inhibit interferon signaling, 
allowing for melanocyte stabilization, survival, 
and increased melanin production, leading to 
repigmentation. One study reported that after oral 
ingestion of tofacitinib, which is a JAK1/3 inhibi-
tor, the patient’s serum CXCL10 level was lower 
than the initial value, possibly providing insight 
that JAK inhibitors affect vitiligo patients through 
inhibition of interferon gamma-CXCL10. This 
finding might be a way to quantitatively evaluate 
a patient’s disease activity and response to treat-
ment in the future. Topical forms of ruxolitinib in 
small studies have also begun to show promising 
results; however, additional replicative studies 
are necessary to validate results [96–99].

In addition to pharmacologic, phototherapy, 
and surgical interventions in vitiligo, several 
studies have hypothesized a potential role of var-
ious vitamin supplementation to improve repig-
mentation, including vitamin C, D, E, folate, 
B12, and zinc. This is thought to be due to their 
anti-oxidative properties which can decrease the 

effect of reactive oxygen species on their attack 
of melanocytes. These studies are continuing to 
be investigated [100].

Finally, discussing camouflage techniques 
with makeup, self-tanners, and possible per-
manent pigment tattooing should be discussed 
with patients [101, 102]. Various support groups 
for vitiligo patients exist, and it is important to 
provide education and support resources for all 
patients, as this disease can affect them not only 
physically but also psychologically [103–105].

�Post-inflammatory 
Hyperpigmentation

Post-inflammatory hyperpigmentation (PIH) is 
an acquired pigmentary disorder that results after 
an inflammatory reaction such as acne vulgaris, 
psoriasis, atopic dermatitis, allergic or irritant 
contact dermatitis, trauma to the skin, or laser/
light therapy [106–111]. It can present any-
where on the body, as it is a result of an existing 
inflammatory process or injury. Lesions appear 
as tan-brown to dark brown macules or patches, 
though they can even be a dark gray or blue-gray 
color when the inciting event occurs within der-
mis (Fig.  10.8) [110]. PIH is most common in 
Fitzpatrick skin types III–IV and is due to hyper-
reactive melanocytes known as hypermelanosis 
[106, 108, 110]. Melanocytes react to the initi-
ating inflammatory process and become hyper-
trophic, secreting more melanin [109]. PIH can 
be divided into two categories: epidermal hyper-
melanosis and dermal hypermelanosis. The exact 
pathogenesis of epidermal hypermelanosis is 
not well understood but is thought to be due to 
melanocyte response to inflammatory markers, 
whereas dermal hypermelanosis occurs when 
melanophages accumulate at the site of injury 
and destroy basal keratinocytes [110]. The sever-
ity of PIH is determined by the degree of inflam-
mation, patient’s skin type, involvement of the 
dermo-epidermal junction, and the stability of 
melanocytes [111].

PIH is more common in darker skin types 
including African American, Hispanic/Latino, 
Asian, Native American, Pacific Islander, and 

L. C. Payne et al.



135

Middle Eastern and is the second most com-
mon diagnosis in African Americans [109, 112]. 
A clinical history and exam can usually sup-
port a diagnosis of PIH without need for further 
workup. Some physicians have found utility in 
the Wood’s lamp which can be useful in determin-
ing the location of excess pigment. Wood’s lamp 
can reveal if pigment is located in the epidermis 
or dermis, which is important when determining 
the best treatment option. New advances using 
polarized light photography, colorimetry, and 
diffuse reflectance spectroscopy (DRS) can assist 
in diagnosis by producing quantitative informa-
tion about the affected areas [6]. Biopsy is rarely 
used but can give a definitive answer when there 
is question about the diagnosis. Histopathology 
will reveal superficial dermal melanophages and 
increased epidermal melanin without basal cell 
vacuolization [111].

There are many treatment options available 
for PIH which range from topical to systemic 

to surgical therapies. The first steps in manage-
ment include prevention and adequate manage-
ment of the underlying skin disorder, proper 
sun protection, and behavior modification to 
encourage patients not to scratch affected areas. 
Photoprotection can prevent worsening of the 
hyperpigmentation, and patients should use a 
daily broad-spectrum sunscreen and wear protec-
tive clothing when possible [108, 110, 112].

Topical depigmenting agents are the first-line 
option for epidermal PIH and can be used as 
monotherapy or in combination with other agents 
[108, 109]. Common topical depigmenting agents 
include hydroquinone, azelaic acid, kojic acid, 
and retinoids. Hydroquinone is the gold standard 
for treating PIH and works by inhibiting tyrosi-
nase. More specifically, it is a phenolic compound 
that blocks the conversion of dihydroxyphenyl-
alanine (DOPA) to melanin [108, 110]. It is often 
used by mixing it with retinoids, corticosteroids, 
or antioxidants to obtain maximum results. It has 
been shown that hydroquinone 4% can be used 
twice daily for up to 6 months with good results 
[107]. Some adverse events reported include 
contact dermatitis, permanent leukoderma, and 
hypopigmentation of the unaffected skin also 
known as the “halo effect.” One of the more con-
cerning adverse events is exogenous ochrono-
sis where homogentisic acid accumulates in the 
dermis causing permanent hyperpigmentation 
[110, 113]. Similar to hydroquinone, mequinol 
is a derivative of hydroquinone and is found to 
be less irritating than its counterpart. The exact 
pathway is unknown, but it is thought to also be a 
tyrosinase inhibitor [108].

Retinoids are effective in treating PIH through 
their skin-lightening effects. Retinoids are vita-
min A derivatives and work through cell prolif-
eration, differentiation, induction of apoptosis, 
and expression of anti-inflammatory properties. 
The most commonly seen side effect is mild to 
moderate irritation [106, 108].

Other topical agents with varying effects 
include azelaic acid, kojic acid, arbutin, nia-
cinamide, vitamin C, and licorice root extract. 
Azelaic acid aids in depigmentation by tyrosi-
nase inhibition along with selective antipro-
liferative mechanisms against hyperactive 

Fig. 10.8  Post-inflammatory hyperpigmentation
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melanocytes [108]. Kojic acid is a fungal metab-
olite species found in Penicillium, Aspergillum, 
and Acetobacter and works as a tyrosinase inhib-
itor to aid in its skin-brightening effects [106, 
108]. Arbutin is found naturally in bearberry, 
pear, cranberry, or blueberry leaves; it is derived 
from hydroquinone but has less side effects 
[108]. Niacinamide is the active form of vitamin 
B3 and works by decreasing melanosome trans-
fer to keratinocytes. It has not been widely used 
in PIH, but studies show great promise due to its 
benefit in treating hyperpigmentation found in 
melasma. Vitamin C or ascorbic acid is a natu-
rally occurring antioxidant that works in depig-
mentation by interacting with the active sites of 
tyrosinase and reducing dopaquinone oxidation 
which is an important product in the melanin 
synthesis pathway. Lastly, licorice root extract 
has anti-inflammatory and anti-tyrosinase activ-
ity with minimal side effects for the patient [104].

Chemical peels using glycolic acid or sali-
cylic acid are effective in treating and reducing 
the appearance of PIH [99, 104]. Glycolic acid is 
a naturally occurring alpha-hydroxy acid found 
in sugar cane and works through epidermolysis. 
Salicylic acid is a beta-hydroxy acid found in 
willow tree bark that works by causing keratoly-
sis. Both glycolic and salicylic acid have shown 
great safety and efficacy for PIH management 
[104]. Laser/light therapy has also shown util-
ity in the treatment of PIH.  A systemic review 
looking at the use of lasers for PIH therapy found 
that Q-switched Nd:YAG is the most effective 
laser in reducing the appearance of lesions [108]. 
Cosmetic camouflage can be used by patients to 
conceal pigmented lesions, improve appearance, 
and positively impact quality of life [104].

�Melasma

Melasma is an acquired pigmentary disorder of 
unknown etiology. It classically presents with 
hyperpigmented brown to dark brown macules 
with “moth-eaten” or scalloped borders that 
are typically located on the face, mainly on the 

malar cheeks, centrofacial area, and mandibu-
lar areas (Fig.  10.9). Occasional involvement 
of the upper chest or extremities can be seen 
[114, 115]. Prior associations with exposure to 
ultraviolet radiation (UVR), increased estrogen 
levels, genetic predisposition, and phototoxic 
drugs [107, 113] have been theorized as under-
lying culprits or exacerbating factors. It is less 
commonly associated with ovarian dysfunction, 
thyroid disease, and liver disease [107]. UVR is 
known to worsen melasma, and increased expo-
sure leads to the production of alpha-melano-
cyte-stimulating hormone (MSH), interleukin 
(IL)-1, and corticotrophin which stimulate mela-
nin production [107]. However, visible light may 
also induce skin pigmentation of affected areas 
[116]. Estrogen is thought to induce melasma as 
it develops frequently during pregnancy, use of 
oral contraceptives (OCPs), and with hormone 
replacement therapy (HRT) [109]. The four dif-
ferent classifications of melasma are epidermal, 
dermal, mixed epidermal-dermal, and intermedi-
ate. Epidermal is attributed to increased melanin 
production in the epidermis and is the most com-
mon and easiest type to treat. Dermal is char-
acterized by melanin-laden macrophages in the 
dermis and is the least responsive to treatment. 
Mixed epidermal-dermal is a combination of 
the two, and the intermediate type is more com-
monly found in darker skin types, Fitzpatrick 
skin types V–VI [113].

Fig. 10.9  Melasma
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Melasma occurs predominately in women 
and can be seen in all ethnic groups; however, 
it is more common in Fitzpatrick skin types IV–
VI.  Exact prevalence is unknown but has been 
reported as 4–10% in Latin America and more 
specifically up to around 50% of women of 
Mexican descent of childbearing age [113, 114]. 
The true prevalence worldwide is not known yet 
[117]. Melasma can be diagnosed clinically and 
rarely requires a skin biopsy. Histopathology will 
show pigment accumulation in the epidermis, 
dermis, or both as well as melanin-laden macro-
phages [115]. The Melasma Area Severity Index 
(MASI) was created to evaluate the severity of 
melasma. Clinicians assess the forehead, malar 
cheeks, and chin for the presence of lesions and 
add up scores based on the area involved, dark-
ness of the lesions, and homogeneity. The higher 
the score, the more severe the condition [113].

The goal for treatment of melasma is to slow 
the proliferation of melanocytes and to stop 
melanosome formation. Photoprotection is key 
to preventing worsening of dark lesions, and it 
is recommended for all patients to wear a broad-
spectrum sunscreen. Discontinuation of OCPs or 
HRT may result in clearance of melasma since 
estrogen is thought to be involved in its presenta-
tion. Treatment of melasma in pregnancy is usually 
held until after delivery because of its increased 
resistance to treatment. Further, melasma may 
resolve after delivery of the baby [109].

Hydroquinone is the gold standard for treat-
ment and can be used as monotherapy or com-
bined with other lightening agents [113, 117]. 
Hydroquinone inhibits melanin production 
through the inhibition of tyrosinase, which is the 
rate-limiting step in melanin synthesis. In the 
United States, there is a triple combination cream 
that consists of 4% hydroquinone, 0.01% fluocin-
olone acetone, and 0.05% tretinoin and is often 
used for initial treatment for melasma. Patients 
should be made aware of the common side effects 
including skin atrophy and irritant reactions, and 
therefore the combination cream should be used 
for no longer than 6 months [109, 114]. Tretinoin 
reduces pigmentation by inhibiting tyrosinase 
and stops melanin production. Some side effects 
include mild irritation and increased pigmenta-
tion [109, 117]. Adapalene is a synthetic retinoid 

that often causes less irritation than tretinoin and 
may be appropriate for long-term therapy. Azelaic 
and kojic acid have similar effects in inhibiting 
tyrosinase and have been shown to improve the 
appearance of melasma. Side effects include 
acneiform eruptions and mild irritation [109, 
113]. Cysteamine is a newer topical agent that 
aids in treating hyperpigmentation through inhi-
bition of tyrosinase and peroxidase in the mela-
nin synthesis pathway. It has also been found to 
remove dopaquinone, bind and remove iron and 
copper, and increase glutathione, all which lead 
to the lightening of melasma [118]. Oligopeptides 
are a new class of tyrosinase inhibitors that are 
being studied for the treatment of melasma and 
may be a good alternative to hydroquinone due 
to its decreased side effects. Chemical peels with 
salicylic acid have also been found to be effective 
in management [114].

There have been some new research studies 
looking at the utility of laser/light therapy for the 
management of melasma, which have produced 
good results. Carbon dioxide fractional ablative 
lasers are ablative treatment that non-selectively 
destroys the epidermis. The laser is fractional so 
the amount of epidermal injury is decreased, and 
there is less risk of dyspigmentation. Quality-
switched neodymium-doped yttrium aluminum 
garnet laser (Nd:YAG) targets melanin specifi-
cally and can be used with low, short pulses to 
reduce the side effect of hypopigmentation. 
1550 nm fractional non-ablative laser has shown 
promise but is still being investigated for the 
treatment of melasma [114].

Tranexamic acid (TA) and methimazole are 
oral agents that may be useful in depigmenting 
lesions in melasma. Tranexamic acid works in 
hyperpigmentation by decreasing melanocyte-
stimulating hormone; however, more studies are 
needed to evaluate the effectiveness. The major 
side effect associated with this therapy is the 
risk of deep venous thrombosis, so patients will 
need to be carefully screened before starting this 
treatment for a history or increased risk of throm-
boembolic events [115]. Methimazole is an oral 
antithyroid medication that when used topically 
depigments the skin without effecting the thyroid 
gland [117]. More studies are needed to deter-
mine the long-term effects of this treatment.
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The Pigmentary Disorders Academy (PDA) 
created a treatment algorithm for melasma that 
has been used to guide therapy. According to 
the PDA, first-line treatment should be topical 
therapy with primarily triple or dual combination 
depigmenting agents that include hydroquinone. 
Second-line options include chemical peels, 
either alone or in combination with topical light-
ening therapy. Per PDA, lasers and light sources 
should be used only in select cases for melasma.

�Lichen Planus Pigmentosus

Lichen planus pigmentosus (LPP) is a rare, 
uncommon variant of lichen planus and is 
more prevalent in skin of color [111, 119, 120]. 
Lesions often appear in a symmetrical pat-
tern as violaceous, gray to black macules and 
patches which are typically present on the face 
[111] (Fig.  10.10). There is a variant of LPP 
called LPP inversus which is typically found in 
the flexural skin folds and intertriginous areas, 
primarily the axillae [120]. The frequency and 
etiology of this disease are unknown but may 
be associated with UVR, hepatitis C virus, 
and various topical agents [120–122]. As far 
as pathogenesis, LPP is similar to lichen pla-
nus (LP) in that it has an abnormal immune 
response, where CD8 T cells attack epidermal 
keratinocytes and lead to pigmentary inconti-

nence [123]. LPP occurs mainly in females in 
their third to fourth decades of life. LPP pres-
ents as dark brown macules that are present 
in sun-exposed areas and flexural folds [119]. 
Pathology will show epidermal basal cell layer 
vacuolation, a few necrotic keratinocytes, and a 
lichenoid lymphocytic infiltration [111].

There is currently no gold standard option 
for the treatment of LPP.  Management options 
include use of topical medications like hydro-
quinone, corticosteroids, calcineurin inhibitors, 
keratolytics, vitamin A derivatives, and chemi-
cal peels [124]. The most commonly used topical 
agent is tacrolimus. Systemic corticosteroids can 
be used for severe cases and should be tapered 
over time; dapsone and isotretinoin can also be 
used for severe cases [123]. Laser therapy has 
been shown to improve the appearance of LPP, 
and more research is needed on this area.

�Erythema Dyschromicum Perstans

Erythema dyschromicum perstans (EDP) is a der-
matosis of unknown etiology and is commonly seen 
in darker skin types, especially the Latin American 
population [124, 125]. The other name for EDP is 
ashy dermatosis [111]. EDP presents as blue-gray 
macules and patches and may have a pale area 
around the lesion which is considered a halo effect 
[124] (Fig.  10.11). Lesions may also have active 

Fig. 10.10  Lichen planus pigmentosus Fig. 10.11  Erythema dyschromicum perstans
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erythematous borders that disappear and leave oval 
gray macules and patches. LPP often affects sun-
protected areas, though may involve the trunk, the 
upper extremities, and the neck [111]. Pigmentary 
changes can be chronic, and there is no widely 
accepted treatment available. Pathology will reveal 
a lichenoid dermatitis with basal layer vacuoliza-
tion and will also appear similar to LP.

There is no widely accepted therapy for EDP, 
and there has been a history of varying effective-
ness of topical treatments. Promising results have 
been reported with laser therapy used in con-
junction with topical tacrolimus which targets 
the exact location of the pigment in EDP [125]. 

Clofazimine is a hypochlorous acid that decreases 
inflammation and has been reported to be a good 
treatment option for some patients [126].

�Drug-Induced Hyperpigmentation

There are some common medications that are 
known to cause hyperpigmentation (Table 10.1)  
[126–129]. These lesions classically present as 
hyperpigmented macules and patches, often on 
sun-exposed areas, though they can be found on 
any part of the body (Fig. 10.12). Drug-induced 
hyperpigmentation can either resolve after dis-

Table 10.1  Common drugs associated with skin hyperpigmentation

Drug name Mechanism of action Classification Presentation
Minocycline Tetracycline that inhibits protein 

synthesis and bacterial growth by 
binding to the 30S ribosomal 
subunit

Antibiotic Type I: black blue discoloration in 
old scars
Type II: common lower extremities
Type III: generalized dark, brown 
pigment

Zidovudine Nucleoside reverse transcriptase 
inhibitor (NRTI); inhibits thymidine 
kinase

Antiretroviral 
therapy

Diffuse melanonychia; 
mucocutaneous hyperpigmentation

Bleomycin Glycopeptide antibiotic; inhibits 
DNA, RNA, protein synthesis in G2 
and M phase

Antineoplastic Transverse melanonychia; 
hyperpigmentation over joints and 
palmer creases

Busulfan Alkylating agent; interferes with 
DNA intercalation and RNA 
transcription

Antineoplastic Generalized hyperpigmentation

Chlorpromazine Antagonizes dopamine D2 receptors 
in the brain

Antipsychotic Slate-gray discoloration in 
sun-exposed areas

Oral contraceptives Combination pills with estrogen and 
progestin or progestin-only pills

Hormonal 
contraceptive

Melasma; increased pigment of the 
nipples

Hydantoins Stabilizes neuronal membranes and 
decreases seizure activity by 
increasing efflux of sodium ions

Anticonvulsant Slate-gray discoloration in 
sun-exposed areas

Cyclophosphamide Interferes with malignant cell 
growth by cross-linking tumor cell 
DNA

Antineoplastic Diffuse hyperpigmentation of the 
skin and mucous membranes; 
pigment involved nails

Amiodarone Inhibits adrenergic stimulation and 
affects sodium, potassium, and 
calcium channels

Anti-
dysrhythmics

Slate-gray to violaceous 
discoloration in sun-exposed areas

Clofazimine Bacteriocidal effects on 
Mycobacterium; also exerts 
anti-inflammatory properties

Antitubercular 
agent

Violet, brown to blue discoloration

Hydroxychloroquine 
sulfate

Unknown; may impair complement-
dependent antigen-antibody 
reactions

Antimalarial Gray to blue/black pigmentation 
usually on the lower extremities, 
face, and sclera

Procarbazine Inhibits protein, DNA, and RNA 
synthesis

Antineoplastic Generalized hyperpigmentation

Doxorubicin Intercalates between DNA base 
pairs and impairs topoisomerase II 
function

Antineoplastic Hyperpigmentation over small 
hand joints; involves palmer 
creases
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Fig. 10.12  Drug-induced hyperpigmentation

continuation of the medication or can persist 
for months to years. Minocycline is a common 
culprit for inducing hyperpigmentation and is 

known to accumulate in the skin and mucous 
membranes as well as the teeth and nails. There 
are three types of hyperpigmentation associ-
ated with minocycline. Type 1 appears after an 
inflammatory process and typically presents on 
the sun-exposed skin of the face as a blue-black 
color. Type 2 appears on normal skin and is nor-
mally present on the shins and upper extremi-
ties. Type 3 is more generalized and presents as 
a dark brown color. There have also been many 
reported cases discussing neoplastic agents lead-
ing to skin hyperpigmentation. For treatment of 
drug-induced hyperpigmentation, the first line 
of action is to stop the offending agent. Skin-
lightening agents have been also used to treat 
the lesions but are commonly ineffective because 
most drug-induced pigment is located in the der-
mis, which cannot be reached by topical lighten-
ing agents. Laser therapy using the Q-switched 
Nd:YAG laser and Q-switched ruby laser have 
shown some promising results [126].

Table 10.2 briefly describes other common 
metabolic and miscellaneous causes of hyperpig-
mentation [130–150] (Fig. 10.13).

�Metabolic and Other Miscellaneous 
Causes of Hyperpigmentation 
(Table 10.2)
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