
CLINICAL REVIEW

Drug-Induced Hyperpigmentation: Review and
Case Series
Rosa M. Giménez García, MD, and Sergio Carrasco Molina, MIR

Background: Hyperpigmentation is a common dermatologic problem that may have substantial impact
on the patient, since it affects the appearance and quality of life, and may influence treatment adher-
ence. There are few studies of drug-induced hyperpigmentation.

Methods: We studied drug-induced hyperpigmentation in patients attending an outpatient dermatol-
ogy clinic in the Western Area of Valladolid (Spain) from August 1, 2017 to April 20, 2018.

Results: The incidence of drug-induced hyperpigmentation was 1.31% in patients attending a first
dermatology consultation in the study period. Of the 16 patients, 8 were taking more than 1 drug. The
most frequent drugs identified were nonsteroidal anti-inflammatory agents (25%), antihypertensive
agents (18.75%), antimalarials (12.5%), antibiotics, antineoplastic agents, psychoactive agents, simva-
statin, allopurinol, amiodarone and mucolytic (6.25% each). Hyperpigmentation was found in the mu-
cosa in 25% of patients and in photograph-exposed areas in 37.5%.

Discussion: Diagnosing drug-induced hyperpigmentation is a dermatologic challenge. A differential
diagnosis with hyperpigmentation caused by endocrine and metabolic disorders, the most closely-re-
lated disorders to drug-induced hyperpigmentation, and with hyperpigmentation of idiopathic origin,
should be conducted. Drug-induced hyperpigmentation is a relatively frequent reason for consultation,
especially in polypharmacy patients. The sample may have been biased as many patients receiving treat-
ments frequently associated with drug-induced hyperpigmentation, such as antineoplastic drugs, are
diagnosed and treated by other specialties, such as oncologists.

Conclusion: Family physicians and specialists should consider drugs as a cause of hyperpigmenta-
tion to facilitate the correct diagnosis and treatment. (J Am Board Fam Med 2019;32:628–638.)
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Hyperpigmentation is a common dermatologic
problem that may have substantial impact on the
patient, since it affects the appearance and quality
of life. Hyperpigmentation is defined as the dark-
ening of the skin’s natural color, usually due to an
increase in melanin deposition (hypermelanosis) in
the epidermis or dermis, an increase in chro-
mophores of nonmelanic origin (hyperchromia), or

to dermal deposition of endogenous or exogenous
pigments such as hemosiderin, iron or heavy met-
als. Hyperpigmentation is a frequent reason for
consultation, particularly in patients with darker
skin.1

The color of human skin is mainly determined
by 2 types of melanin; eumelanin and pheomelanin.
Other important determinants of skin color are the
number of blood capillaries it contains, the chro-
mophores it may possess, such as carotenoids or
lycopenes, and the collagen content of the dermis.2

The melanocytes, located in the epidermal basal
layer, produce melanin by biosynthesis in the or-
ganelles called melanosomes, which are transported
to the periphery and transferred, thanks to their
dendritic extensions, from the melanocytes to the
surrounding keratinocytes. Each melanocyte inter-
acts with more or less 36 keratinocytes, in what is
known as the melano-epidermal unit.2
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Hypermelanosis in the epidermis is caused by an
increase in melanin in the basal and suprabasal
layer of the skin associated with a normal or ele-
vated amount of melanocytes. Dermal hypermela-
nosis may be due to various mechanisms, such as
the transfer of melanin from the epidermis to the
dermis and its accumulation within the mel-
anophages (pigmentary incontinence), and is com-
monly observed in inflammatory skin diseases af-
fecting the basal layer and/or the dermal-epidermal
junction. Another cause is dermal deposition of
endogenous and exogenous pigments, such as he-
mosiderin or iron, or a local or systemic exposure
to heavy metals (silver, gold, mercury). Metals such
as iron can stimulate melanogenesis, as observed in
patients with hemochromatosis.3

Drug-induced hyperpigmentation is estimated
to account for 10% to 20% of cases of acquired
hyperpigmentation,4 although these figures are
probably highly speculative, as most cases are idio-
pathic, especially in elderly patients. The incidence
of drug-induced hyperpigmentation varies accord-
ing to the drug involved, ranging from isolated
cases to 25% of patients receiving a treatment.5

Some drugs are associated with the development of
hyperpigmentation of the skin or mucous mem-
branes.4–6

Clinically, the discoloration that appears on the
skin is acquired and usually grows slowly and
spreads insidiously, worsening over months or
years after treatment initiation. Some topograph-
ical distributions are more characteristic of drug-
induced hyperpigmentation, such as areas ex-
posed to the sun, and may include the mucous
membranes, especially the oral and conjunctive
membranes. Some characteristics of the distribu-
tion are very suggestive of specific drugs, such as
the flagellated hyperpigmentation found when
cytostatic treatments containing bleomycin are
used.7 The color acquired due to hyperpigmen-
tation is not specific for drug-induced hyperpig-
mentation. However, drug-induced hyperpig-
mentation frequently presents as an unusual
purple, with color tones such as red-yellow (clo-
fazimine),8 or slate or blue-gray (psychotropic
drugs, amiodarone, or metals).9,10

The diagnosis of hyperpigmentation is compli-
cated due to the lack of direct evidence or inade-
quate information. Many elderly patients are re-
ceiving polypharmacy, making it more difficult to
associate a pigment change with a specific drug,

especially when the chronology between taking the
drug and the onset of hyperpigmentation is un-
known. The true incidence of drug-induced hyper-
pigmentation is very difficult to estimate because
not all cases are recorded or reported for pharma-
cological study, and there are no large-scale pro-
spective studies. The aims of this study were to
review drug-induced hyperpigmentation, to carry
out a study of patients with drug-induced hyper-
pigmentation attending a dermatology clinic for
the first time, and to summarize the drugs known to
cause hyperpigmentation.4,11

Review
Antibiotics
Tetracycline-induced hyperpigmentation is mainly
due to minocycline and, less frequently, doxycy-
cline or other first-generation tetracyclines. Mino-
cycline-induced hyperpigmentation may occur in
up to 15% of patients, especially those receiving
prolonged treatment. Three types of hyperpigmen-
tation induced by minocycline have been described:
hyperpigmentation type 1 (blue-black hyperpig-
mentation in the site of previous inflammation or
scarring) produced by pigment granules, probably
iron chelates of minocycline; type 2 hyperpigmen-
tation (gray-blue hyperpigmentation that affects
normal skin, especially the legs) is probably due to
minocycline metabolites in the skin; type 3 hyper-
pigmentation (dirty skin syndrome in areas exposed
to the sun) in which microscopic studies finds
higher amounts of melanin in the macrophages of
the epidermis and dermis (Figure 1). This probably
also applies to type-4 hyperpigmentation (hyper-
pigmentation of scars).11,12

Isolated cases of hyperpigmentation due to levo-
floxacin have been described, although in isolated
cases and long-term treatment regimens, or due to
polymyxin, an antibiotic used primarily for resis-
tance against Gram-negative germs, or to tigecy-
cline, a new glycylcycline antibiotic.13–16.

Overdoses of rifampicin may induce reddish hy-
perpigmentation,17 whereas isoniazid may some-
times produce purplish hyperpigmentation associ-
ated with pellagra.18 Dapsone may also trigger
hyperpigmentation aggravated by the sun.19

Antihypertensives
Despite their widespread use, very few cases of
hyperpigmentation induced by antihypertensive
drugs have been reported.
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Angiotensin II receptor antagonists block the
binding of angiotensin II to its receptor subtype 1.
Increased use of these antihypertensive agents has
led to more visits to pharmacovigilance centers, but
the only recorded cases of hyperpigmentation are 1
case due to telmisartan.20 There are some reported
cases of hyperpigmentation induced by captopril,
an angiotensin-converting enzyme inhibitor.21

Calcium channel blockers are first-line drugs for
hypertension. Despite their widespread use, there are
little data on the spectrum of adverse reactions they
produce. There are several reports of photodistrib-
uted (reticulate or homogeneous) hyperpigmentation
induced by diltiazem and amlodipine,22–25 and a re-
cent case induced by lercanidipine26 (Figure 2).

Finally, �-blockers may produce cases of hyper-
pigmentation with a lichenoid appearance induced
by nebivolol.27,28

Anticonvulsants
Anticonvulsants produce a high incidence of ad-
verse drug reactions: hyperpigmentation has been
reported associated with carbamazepine and lam-
otrigine.29

Valproic acid is the most commonly prescribed
antiepileptic worldwide and its effectiveness is
demonstrated in adults and children with general-
ized or partial seizures and combined seizures. It is
also prescribed for the management of schizophre-
nia and bipolar disorder, social phobias, and neu-

ropathic pain. Changes in hair color and curly hair
have been described after use as have changes in
nail pigmentation30,31 and 1 case of labial hyper-
pigmentation.32

Ten percent of patients taking phenytoin de-
velop hyperpigmentation in the face and neck that
resembles chloasma or acromelanosis and fades a
few months after withdrawal of the drug.4,33

A fixed drug rash due to carbamazepine, appear-
ing within the first 24 hours after the ingestion of
the drug and leaving residual hyperpigmentation
has been reported.34

Psychoactive Agents
The long-term use of phenothiazines or tricyclic
antidepressants may induce hyperpigmentation,
usually in areas exposed to the sun. Chlorproma-
zine is undoubtedly the drug most frequently im-
plicated, causing violet or metallic gray purple pig-
mentation in areas exposed to the sun, mainly the
face and limbs.35 The mucous membranes are pre-
served, but the pigmentation may affect the nails
and the exposed parts of the eye.36 The other phe-
nothiazines do not seem to show the same potential
to produce hyperpigmentation, possibly due to
structural differences that affect the melanin-bind-
ing sites.4

Tricyclic antidepressants, which are structurally
related to phenothiazines, may induce hyperpig-
mentation ranging from blue to slate gray in areas
exposed to the sun, but much less frequently than

Figure 1. Minocycline induced facial
hyperpygmentation.

Figure 2. Hyperpigmentation due to lercanidipine.
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chlorpromazine. This adverse effect has been re-
ported especially with imipramine.37 There are also
reported cases of hyperpigmentation associated
with amitriptyline.9

There are cases of hyperpigmentation caused by
olanzapine, an atypical antipsychotic used both for
schizophrenia and for depressive episodes associ-
ated with bipolar disorder, although cutaneous re-
actions are very rare.38,39 There are also reported
cases caused by serotonin reuptake inhibitors40 and
by levodopa and methyldopa.41 Finally, there are
also cases of hyperpigmentation produced by ben-
zodiazepines, such as clonazepam29 (Figure 3).

Nonsteroidal Anti-Inflammatory Drugs
Nonsteroidal anti-inflammatory drugs (NSAIDs)
may trigger hyperpigmented lesions, usually in the
form of a fixed drug rash. The pathophysiological
mechanisms are not fully explained, but it is sug-
gested that the NSAIDs could act as a hapten,
binding to a protein bound to melanocytes, and
producing a specific cytotoxic reaction directed at
the melanocytes bound by the hapten. The drugs
most frequently associated with this adverse reac-
tion are paracetamol, salicylates, derivatives of oxi-
cam, and ibuprofen42–45 (Figure 4).

Antineoplastic Agents
Several antineoplastic drug groups may cause hy-
perpigmentation.46 For example, within the alky-

lating agents, cyclophosphamide, ifosfamide, and
thiotepa have been identified as causes. Cyclophos-
phamide can cause hyperpigmented patches after
the fourth week of treatment, which disappear 6 to
12 months after treatment cessation and may seem
on the palms, soles, nails, teeth, and, rarely, on the
gums.47 Ifosfamide hyperpigmentation occurs more
frequently in the flexural areas, the hands, feet, and
scrotum, and under occlusive bandages. This hyper-
pigmentation may occur after only 1 course or several
months of therapy, and has a more unpredictable
course than that of cyclophosphamide.48 Like ifosf-
amide, thiotepa can cause hyperpigmentation in oc-
cluded areas (it is believed to be excreted in sweat, and
this may be the mechanism responsible for the hy-
perpigmentation).49 Other alkylating agents that
cause hyperpigmentation are platinum metals, with
cisplatin producing hyperpigmentation in 70% of pa-
tients, which may be localized or irregular, and affects
the hair, nails, and oral mucosa. The risk increases
with subsequent cisplatin treatments.50

Antimetabolites known to cause hyperpigmen-
tation include 5-fluorouracil, capecitabine, and
tegafur. Hyperpigmentation due to 5-fluorouracil
may have a varied appearance and may gradually
disappear over time and not recur in future expo-
sures.51 Capecitabine and tegafur primarily cause
acral hyperpigmentation in severe cases, but may
also produce diffuse hyperpigmentation along the
fold lines or in macular form in the palms.52,53

Among the antitumor antibiotics, bleomycin
produces a characteristic, “flagellate-type” hyper-
pigmentation in 20% to 30% of patients, which
may appear in the first 12 to 24 hours or up to 6
months later (Figure 5). It appears as linear ery-
thematous lines with or without trauma. The le-
sions are self-limited by drug cessation and are

Figure 3. Clonazepam induced hyperpigmentation on
extremities.

Figure 4. Drug fixed eruption induced by NSAIDs.
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repeated in new exposures; recurrence is often
more severe and widespread.7,54

Heavy Metals
Hyperpigmentation induced by heavy metals was
frequent in the past, although reported cases have
declined due to the decreasing use of these drugs as
medicines. In fact, bismuth has been virtually aban-
doned and the indications for silver and gold salts
have been drastically reduced in recent decades.
The injection of iron salts, usually used in ferro-
penic anemia with iron malabsorption, frequently
produces hyperpigmentation ranging from blue-
gray to brown.4

This group includes argyria, an infrequent blue-
gray hyperpigmentation of the skin and mucous
membranes caused by prolonged exposure to sil-
ver.55

Other Drugs
Nail hyperpigmentation is one of the most frequent
cutaneous adverse effects of antiretrovirals, and is
mainly attributed to zidovudine.56 One case of hy-
perpigmentation due to tenofovir is reported.57

There are also reports of hyperpigmentation due to
ribavirin and interferon �.58

With respect to monoclonal antibodies, cases of
hyperpigmentation produced by imatinib, a ty-
rosine kinase inhibitor used in chronic myeloid
leukemia, in addition to inhibiting c-kit and platelet
derivated growth factor (PDGF), are reported.
There is 1 reported case of diffuse hyperpigmenta-
tion59 and many other cases of hyperpigmentation
in the palate due to imatinib.60

Cutaneous hyperpigmentation caused by anti-
malarials is one of the most common adverse skin
effects.61 Hyperpigmentation of the oral cavity is

the most frequent finding, with several reported
cases of hyperpigmentation of the oral mucosa due
to hydroxychloroquine.62,63 There are also cases of
hyperpigmentation of the nails or nose due to quin-
acrine or quinidine64 (Figure 6).

There are cases of carotenemia due to more
widespread ingestion of oral carotene supplements
in patients with ocular pathology.65

Figure 5. Bleomycin-induced flagelated
hyperpigmentation.

Figure 6. Chloroquine induced hyperpigmentation.
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Cases of melasma and 1 of poorly defined irreg-
ular hyperpigmentation have been described, rep-
resenting 66% of cases of dermatosis associated
with oral contraceptives.66

Amiodarone, an antiarrhythmic agent used for
ventricular and supraventricular arrhythmias causes
blue-gray hyperpigmentation in areas exposed to
the sun which is reversible, although it may take up
to a year for complete resolution after treatment
cessation67,68 (Figure 7).

Table 1 shows a list of drugs that may cause
drug-induced hyperpigmentation.

Materials and Methods
Setting
The study was conducted in patients treated from
August 1, 2017 to April 20, 2018 by outpatient
dermatology clinics of the Rio Hortega University
Hospital and the Arturo Eyries Specialty Center,
both located in the western area of Valladolid.
Patients were referred from primary health care
according to the criteria of the family physician.
The estimated population of the mixed urban/rural
area is 257,940.

Study inclusion criteria were attending a first
dermatology consult, registered in the Valladolid
West Health Area, a diagnosis of drug-induced
hyperpigmentation made by the dermatologist, and
confirmation of the resolution or improvement of
hyperpigmentation after withdrawal of the sus-
pected causal drug. Exclusion criteria were a second
consult or review of previous dermatologic prob-
lem, or no resolution or improvement of hyperpig-
mentation after withdrawal of the suspected drug.

Study Variables
Through the clinical history and an interview we
collected a series of variables in a closed protocol.
The interview was face to face with the patient and,

in the case of cognitive impairment, with the help
of the caregiver. The variables collected were epi-
demiologic, triggering drug, main diagnosis, der-
matologic variables, concomitant drugs, and his-
tory of allergy.

The 6-to-8-digit number of the medical record
was taken as the reference. The number was
masked by anonymizing it in a separate list

Epidemiologic Variables: Sex, Age, in Years
Dermatologic variables: reason for consultation,
dermatologic pattern, location of hyperpigmenta-
tion, mucous membrane involvement, photosensi-
tive distribution of hyperpigmentation

Results
Of the 1217 first consultations in our dermatology
clinics between August 1, 2017 and April 20, 2018,
16 patients (1.31%) were finally diagnosed as drug-
induced hyperpigmentation and were included in
the study: 50% were male and the mean age was 63
years, standard deviation 16 years; range, 34 to 86
years.

Drug-induced hyperpigmentation was attrib-
uted to NSAIDs in 4 cases (2 due to ibuprofen �
paracetamol, 1 to paracetamol and 1 to diclofenac;
antibiotics (minocycline) in 1 case; antihypertensive
agents in 3 cases (1 each due to lercanidipine, lis-
inopril with hydrochlorothiazide, and telmisartan
with hydrochlorothiazide); antineoplastic agents
(bleomycin) in 1 case; psychotropic drugs (clonaz-
epam) in 1 case; other drugs in 6 cases (1 due to
simvastatin, 2 to an antimalarial (chloroquine), 1 to
an antigout agent (allopurinol), 1 to an antiarrhyth-
mic agent (amiodarone) and 1 to a mucolytic (lysine
carbocysteinate).

Of the 16 patients, 3 had a fixed drug rash. Eight
patients were taking at least 1 other drug in addi-
tion to the causal drug, of which 3 were taking
more than 1 additional drug. Four patients pre-
sented hyperpigmentation of the oral mucosa, 6
hyperpigmentation in photograph-exposed areas, 4
labial hyperpigmentation, 7 diffuse hyperpigmen-
tation and 1 patient presented nail hyperpigmenta-
tion.

Discussion
We found an incidence of drug-induced hyperpig-
mentation of 1.31% in patients attending a derma-
tology clinic for the first time. The incidence found

Figure 7. Amiodarone -induced hyperpigmentation on
hands.
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in other studies varies according to the drugs taken,
but may reach 25% in patients receiving a specific
drug.4 The incidence found was low, possibly be-
cause the sample was very small and not all patients
presenting hyperpigmentation, especially oncolog-
ical patients, are referred to a dermatology clinic.

Of the sixteen patients, 6 presented hyperpig-
mentation distributed in photograph-exposed ar-
eas, demonstrating the importance and effect of
sunlight in this type of dyschromia. It is important
to prevent exposure to ultraviolet radiation or to
use adequate protection in patients taking drugs
that increase the likelihood of causing hyperpig-
mentation.5

Three patients presented a fixed drug rash.
These are circumscribed, well defined and appear
as pigmented macules after inflammatory lesions,
and characteristically recur when the patient re-
sumes taking the trigger drug. Many drugs and
nonpharmacological preparations have been de-
scribed associated with fixed drug exanthema, with
NSAIDs being 1 of the most frequent triggers in
our setting.4,69

Labial hyperpigmentation is associated with a
wide variety of conditions in addition to drugs,
including genodermatosis, inflammatory diseases,
endocrine disorders, and neoplasms. Most drugs
that cause labial hyperpigmentation are also asso-
ciated with hyperpigmentation in other areas, such
as the oral mucosa, skin, and nails. The drugs most
associated with labial hyperpigmentation are mino-
cycline, zidovudine, cyclophosphamide, doxorubi-
cin, citalopram, levodopa, nicotine, and tacroli-
mus.70

Four patients presented hyperpigmentation of
the oral mucosa. Oral pigmentation caused by
drugs occurs equally in all races and without dif-
ferences in sex. The papillary gums are the most
frequently affected, followed by the marginal gin-
giva and the buccal mucosa. It is not a medical
problem, but patients usually complain about the
blackish color of their gums. The most frequent
causal drugs are antimalarials and minocycline. An-
timalarials such as quinacrine, chloroquine, and hy-
droxychloroquine may induce intraoral pigmenta-
tion, described as slate gray. Although tetracyclines
cause pigmentation of the teeth and bones, only
minocycline causes pigmentation of the soft tissues.
The pigmentation is brownish and occurs on the
hard palate, gums, mucosa, and the tongue.71Ta
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Drugs may cause changes in hair pigmentation.
There may be an increase in the lightness or greyness
of some areas, darkening or even a complete change
in hair color, which may include the scalp and all body
hair. This is an infrequent adverse effect and, al-
though not serious, negatively impacts the quality of
life and may influence treatment adherence.72

We found no case of nail hyperpigmentation,
but a large number of drugs of different classes may
be responsible for changes in the nails, including, in
addition to hyperpigmentation, reductions in the
speed of growth, fragility, discoloration, transverse
depressions, onycholysis, paronychia, and pyogenic
granulomas of the periungual folds. Generally,
these abnormalities are transient and disappear
when treatment is withdrawn.73

Diagnosing drug-induced hyperpigmentation is
a dermatologic challenge. An exhaustive history
and examination are required to search for cutane-
ous and extracutaneous signs and symptoms. A dif-
ferential diagnosis with hyperpigmentation caused
by endocrine and metabolic disorders, the most
closely-related disorders to drug-induced hyper-
pigmentation, and with hyperpigmentation of idio-
pathic origin, should be conducted.4

The treatment of hyperpigmentation is compli-
cated. In addition, there are esthetic concerns. There-
fore, drug-induced hyperpigmentation should be di-
agnosed and treated by dermatologists and any other
specialty involved.

Conclusions
There are very few updated reviews of drug-in-
duced hyperpigmentation. Drug-induced hyper-
pigmentation is a relatively frequent reason for
consultation, especially in polypharmacy patients
(50% of our sample took more than 1 drug). Pa-
tients taking some specific drugs should be advised
to take precautions against the effects of sunlight.
In our sample, NSAIDs and antihypertensive drugs
were the most frequent causes of drug-induced
hyperpigmentation.

To see this article online, please go to: http://jabfm.org/content/
32/4/628.full.
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