Drug-Induced Hyperpigmentation: Review and
Case Series
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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 adherence. There are few studies of drug-induced hyperpigmentation.
Methods: We studied drug-induced hyperpigmentation in patients attending an outpatient dermatology 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, simvastatin, allopurinol, amiodarone and mucolytic (6.25% each). Hyperpigmentation was found in the mucosa 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-related 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 treatments 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 hyperpigmentation 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 darkening of the skin’s natural color, usually due to an
increase in melanin deposition (hypermelanosis) in
the epidermis or dermis, an increase in chromophores of nonmelanic origin (hyperchromia), or
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to dermal deposition of endogenous or exogenous
pigments such as hemosiderin, iron or heavy metals. 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 chromophores 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 organelles called melanosomes, which are transported
to the periphery and transferred, thanks to their
dendritic extensions, from the melanocytes to the
surrounding keratinocytes. Each melanocyte interacts with more or less 36 keratinocytes, in what is
known as the melano-epidermal unit.2
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especially when the chronology between taking the
drug and the onset of hyperpigmentation is unknown. The true incidence of drug-induced hyperpigmentation is very difﬁcult to estimate because
not all cases are recorded or reported for pharmacological study, and there are no large-scale prospective studies. The aims of this study were to
review drug-induced hyperpigmentation, to carry
out a study of patients with drug-induced hyperpigmentation 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, doxycycline or other ﬁrst-generation tetracyclines. Minocycline-induced hyperpigmentation may occur in
up to 15% of patients, especially those receiving
prolonged treatment. Three types of hyperpigmentation induced by minocycline have been described:
hyperpigmentation type 1 (blue-black hyperpigmentation in the site of previous inﬂammation or
scarring) produced by pigment granules, probably
iron chelates of minocycline; type 2 hyperpigmentation (gray-blue hyperpigmentation that affects
normal skin, especially the legs) is probably due to
minocycline metabolites in the skin; type 3 hyperpigmentation (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 (hyperpigmentation of scars).11,12
Isolated cases of hyperpigmentation due to levoﬂoxacin have been described, although in isolated
cases and long-term treatment regimens, or due to
polymyxin, an antibiotic used primarily for resistance against Gram-negative germs, or to tigecycline, a new glycylcycline antibiotic.13–16.
Overdoses of rifampicin may induce reddish hyperpigmentation,17 whereas isoniazid may sometimes produce purplish hyperpigmentation associated 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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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 elevated amount of melanocytes. Dermal hypermelanosis may be due to various mechanisms, such as
the transfer of melanin from the epidermis to the
dermis and its accumulation within the melanophages (pigmentary incontinence), and is commonly observed in inﬂammatory skin diseases affecting the basal layer and/or the dermal-epidermal
junction. Another cause is dermal deposition of
endogenous and exogenous pigments, such as hemosiderin 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 idiopathic, especially in elderly patients. The incidence
of drug-induced hyperpigmentation varies according 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 membranes.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 topographical distributions are more characteristic of druginduced hyperpigmentation, such as areas exposed to the sun, and may include the mucous
membranes, especially the oral and conjunctive
membranes. Some characteristics of the distribution 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 hyperpigmentation is not speciﬁc for drug-induced hyperpigmentation. However, drug-induced hyperpigmentation frequently presents as an unusual
purple, with color tones such as red-yellow (clofazimine),8 or slate or blue-gray (psychotropic
drugs, amiodarone, or metals).9,10
The diagnosis of hyperpigmentation is complicated due to the lack of direct evidence or inadequate information. Many elderly patients are receiving polypharmacy, making it more difﬁcult to
associate a pigment change with a speciﬁc drug,

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 photodistributed (reticulate or homogeneous) hyperpigmentation
induced by diltiazem and amlodipine,22–25 and a recent case induced by lercanidipine26 (Figure 2).
Finally, ␤-blockers may produce cases of hyperpigmentation with a lichenoid appearance induced
by nebivolol.27,28
Anticonvulsants
Anticonvulsants produce a high incidence of adverse drug reactions: hyperpigmentation has been
reported associated with carbamazepine and lamotrigine.29
Valproic acid is the most commonly prescribed
antiepileptic worldwide and its effectiveness is
demonstrated in adults and children with generalized or partial seizures and combined seizures. It is
also prescribed for the management of schizophrenia and bipolar disorder, social phobias, and neu-
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Figure 2. Hyperpigmentation due to lercanidipine.

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 hyperpigmentation.32
Ten percent of patients taking phenytoin develop 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, appearing 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. Chlorpromazine is undoubtedly the drug most frequently implicated, causing violet or metallic gray purple pigmentation in areas exposed to the sun, mainly the
face and limbs.35 The mucous membranes are preserved, but the pigmentation may affect the nails
and the exposed parts of the eye.36 The other phenothiazines do not seem to show the same potential
to produce hyperpigmentation, possibly due to
structural differences that affect the melanin-binding sites.4
Tricyclic antidepressants, which are structurally
related to phenothiazines, may induce hyperpigmentation ranging from blue to slate gray in areas
exposed to the sun, but much less frequently than
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Figure 1. Minocycline induced facial
hyperpygmentation.

chlorpromazine. This adverse effect has been reported 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 associated with bipolar disorder, although cutaneous reactions 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 benzodiazepines, 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 suggested 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 reaction are paracetamol, salicylates, derivatives of oxicam, and ibuprofen42– 45 (Figure 4).
Antineoplastic Agents
Several antineoplastic drug groups may cause hyperpigmentation.46 For example, within the alky-
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Figure 4. Drug fixed eruption induced by NSAIDs.

lating agents, cyclophosphamide, ifosfamide, and
thiotepa have been identiﬁed as causes. Cyclophosphamide 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 hyperpigmentation may occur after only 1 course or several
months of therapy, and has a more unpredictable
course than that of cyclophosphamide.48 Like ifosfamide, thiotepa can cause hyperpigmentation in occluded areas (it is believed to be excreted in sweat, and
this may be the mechanism responsible for the hyperpigmentation).49 Other alkylating agents that
cause hyperpigmentation are platinum metals, with
cisplatin producing hyperpigmentation in 70% of patients, 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 hyperpigmentation 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 exposures.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” hyperpigmentation 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 erythematous lines with or without trauma. The lesions are self-limited by drug cessation and are
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Figure 3. Clonazepam induced hyperpigmentation on
extremities.

Figure 6. Chloroquine induced hyperpigmentation.

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 abandoned and the indications for silver and gold salts
have been drastically reduced in recent decades.
The injection of iron salts, usually used in ferropenic anemia with iron malabsorption, frequently
produces hyperpigmentation ranging from bluegray to brown.4
This group includes argyria, an infrequent bluegray hyperpigmentation of the skin and mucous
membranes caused by prolonged exposure to silver.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 hyperpigmentation 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 tyrosine 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 hyperpigmentation59 and many other cases of hyperpigmentation
in the palate due to imatinib.60
Cutaneous hyperpigmentation caused by antimalarials is one of the most common adverse skin
effects.61 Hyperpigmentation of the oral cavity is

632 JABFM July–August 2019

Vol. 32 No. 4

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 quinacrine or quinidine64 (Figure 6).
There are cases of carotenemia due to more
widespread ingestion of oral carotene supplements
in patients with ocular pathology.65
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Figure 5. Bleomycin-induced flagelated
hyperpigmentation.

Cases of melasma and 1 of poorly deﬁned irregular hyperpigmentation have been described, representing 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 suspected causal drug. Exclusion criteria were a second
consult or review of previous dermatologic problem, or no resolution or improvement of hyperpigmentation 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,
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in the case of cognitive impairment, with the help
of the caregiver. The variables collected were epidemiologic, triggering drug, main diagnosis, dermatologic variables, concomitant drugs, and history 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 hyperpigmentation, mucous membrane involvement, photosensitive 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 druginduced 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 attributed 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, lisinopril with hydrochlorothiazide, and telmisartan
with hydrochlorothiazide); antineoplastic agents
(bleomycin) in 1 case; psychotropic drugs (clonazepam) 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 antiarrhythmic 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 addition to the causal drug, of which 3 were taking
more than 1 additional drug. Four patients presented hyperpigmentation of the oral mucosa, 6
hyperpigmentation in photograph-exposed areas, 4
labial hyperpigmentation, 7 diffuse hyperpigmentation and 1 patient presented nail hyperpigmentation.

Discussion
We found an incidence of drug-induced hyperpigmentation of 1.31% in patients attending a dermatology clinic for the ﬁrst time. The incidence found
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Figure 7. Amiodarone -induced hyperpigmentation on
hands.
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Antihypertensives

Acebutolol
Amlodipine
Betaxolol
Bisoprolol
Captopril
Clonidine
Diltiazem
Esmolol
Spironolactone
Indapamide
Labetalol
Lecanidipine
Methyldopa
Metoprolol
Minoxidil
Nebivolol
Nisoldipine
Oxprenolol
Propranolol
Telmisartan
Timolol

Antibiotics

Amphotericin B
Ceftriaxone
Cidofovir
Clofazimine
Dapsone
Demeclocycline
Doxycycline
Emtricitabine
Enoxacin
Sparﬂoxacin
Foscarnet
Ganciclovir
Grepaﬂoxacin
Griseofulvin
Hydroxychloroquine
Indinavir
Isoniazid
Ketoconazole
Levoﬂoxacin
Linezolid
Lomeﬂoxacin
Minocycline
Oﬂoxacin
Oxytetracycline
Pyrimethamine
Quinacrine
Quinine
Ribavirin
Rifampicin
Rifapentine
Ritabutin
Ribavirin

Valproic acid
Carbamazepine
Phenytoin lamotrigine
Mephenytoin
Tiagabine
Topiramate

Anticonvulsants

Table 1. Drugs That May Cause Hyperpigmentation

Amitriptyline
Citalopram
Clomipramine
Clonazepam
Chlorpromazine
Desipramine
Diazepam
Donepezil
Eletriptan
Fluphenazine
Fluoxetine
Fluvoxamine
Haloperidol
Imipramine
Kava
Levodopa
Loxapine
Mesoridazine
Methamphetamine
Methyldopa
Molindone
Olanzapine
Paroxetine
Perphenazine
Pimozide
Prochlorperazine
Promazine
Promethazine
Risperidone
Ropinirole
Thioridazine
Thiothixene

Psychoactive drugs
Derivatives of oxicam
Etodolac
Ibuprofen
Ketoprofen
Paracetamol
Salicylates

NSAIDs
5 Aminolevulinic
5-Fluorouracil
Actinomycin
Bevacizumab
Bleomycin
Busulfan
Capecitabine
Carboplatin
Cyclophosphamide
Cisplatin
Chlorotrianisene
Corticosteroids
Diethylstilbestrol
Docetaxel
Doxorubicin
Epirubicin
Stanozolol
Estramustine
Etoposide
Floxuridine
Hydroxyurea
Idarubicin
Ifosfamide
Imatinib
Irinotecan
Leuprolide
Mechlorethamine
Medroxyprogesterone
Mercaptopurine
Methyl-aminolevulinate
Methotrexate
Mitomycin

Antineoplastic agents
Arsenic
Iron
Mercury
Gold
Silver
Lead

Heavy metals

Continued

Alitretinoin
Allopurinol
Amiodarone
Oral contraceptives
Azathioprine
Cetirizine
Cevimeline
Cyclobenzaprine
Cyclosporine
Deferoxamine
Dicumarol
Phenazopyridine
Phenolphthalein
Glatiramer
Heroin
Hydroxychloroquine
Hormones
Insulin
Alfa interferon
Isotretinoin
Leﬂunomide
Levobupivacaine
Lidocaine
Methimazole
Methysergide
Metoclopramide
Methoxsalen
Mucolytics
Niacin
Nicotine
Orphenadrine
Pantoprazole

Others
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Pentazocine
Propylthiouracil
Psoralene
Quinidine
Rabeprazole
Riluzole
Simvastatin
Sulfasalazine
Tacrolimus
Toremifene
Trioxsalen

Others

Mitotane
Mitoxantrone
Paclitaxel
Pentostatin
Procarbazine
Tegafur
Thiotepa
Vinblastine
Vincristine
Vinorelbine

Heavy metals
Antineoplastic agents

Tolcapone
Triﬂuoperazine
Venlafaxine
Zaleplon

NSAIDs
Psychoactive drugs

Saquinavir
Sertaconazole
Sulfadiazine
Tenofovir
Terbinaﬁne
Tetracycline
Tigecycline
Trimethoprim
Voriconazole
Zidovudine
䡠

NSAIDs, nonsteroidal anti-inﬂammatory drugs.

Anticonvulsants
Antihypertensives
Antibiotics

Table 1. Continued
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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 because the sample was very small and not all patients
presenting hyperpigmentation, especially oncological patients, are referred to a dermatology clinic.
Of the sixteen patients, 6 presented hyperpigmentation distributed in photograph-exposed areas, 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 hyperpigmentation.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 resumes taking the trigger drug. Many drugs and
nonpharmacological preparations have been described 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 associated with hyperpigmentation in other areas, such
as the oral mucosa, skin, and nails. The drugs most
associated with labial hyperpigmentation are minocycline, zidovudine, cyclophosphamide, doxorubicin, citalopram, levodopa, nicotine, and tacrolimus.70
Four patients presented hyperpigmentation of
the oral mucosa. Oral pigmentation caused by
drugs occurs equally in all races and without differences in sex. The papillary gums are the most
frequently affected, followed by the marginal gingiva 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. Antimalarials such as quinacrine, chloroquine, and hydroxychloroquine may induce intraoral pigmentation, 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.71

Conclusions
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14.

There are very few updated reviews of drug-induced hyperpigmentation. Drug-induced hyperpigmentation is a relatively frequent reason for
consultation, especially in polypharmacy patients
(50% of our sample took more than 1 drug). Patients 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.
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To see this article online, please go to: http://jabfm.org/content/
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