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IMPORTANCE Hydroxychloroquine-induced pigmentation is not a rare adverse effect. Our
data support the hypothesis that hydroxychloroquine-induced pigmentation is secondary to
ecchymosis or bruising.

OBJECTIVE To describe the clinical features and outcome of hydroxychloroquine
(HCQ)-induced pigmentation in patients with systemic lupus erythematosus (SLE).

DESIGN, SETTING, AND PARTICIPANTS In a case-control study conducted at a French referral
center for SLE and antiphospholipid syndrome, 24 patients with SLE, with a diagnosis of
HCQ-induced pigmentation, were compared with 517 SLE controls treated with HCQ.

MAIN OUTCOMES AND MEASURES The primary outcome was the clinical features of
HCQ-induced pigmentation. Skin biopsies were performed on 5 patients, both in healthy skin
and in the pigmented lesions. The statistical associations of HCQ-induced pigmentation with
several variables were calculated using univariate and multivariate analyses.

RESULTS Among the 24 patients, skin pigmentation appeared after a median HCQ treatment
duration of 6.1 years (range, 3 months–22 years). Twenty-two patients (92%) reported that
the appearance of pigmented lesions was preceded by the occurrence of ecchymotic areas,
which gave way to a localized blue-gray or brown pigmentation that persisted. Twenty-three
patients (96%) had at least 1 condition predisposing them to easy bruising. Results from skin
biopsies performed on 5 patients showed that the median concentration of iron was
significantly higher in biopsy specimens of pigmented lesions compared with normal skin
(4115 vs 413 nmol/g; P < .001). Using multivariate logistic regression, we found that
HCQ-induced pigmentation was independently associated with previous treatment with oral
anticoagulants and/or antiplatelet agents and with higher blood HCQ concentration.

CONCLUSIONS AND RELEVANCE Hydroxychloroquine-induced pigmentation is not a rare
adverse effect of HCQ. Our data support the hypothesis that HCQ-induced pigmentation is
secondary to ecchymosis or bruising.
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U se of antimalarials (ie, quinacrine, chloroquine, hy-
droxychloroquine [HCQ]) can induce tissue pigmen-
tation in a variety of organs, including skin, joint tis-

sue, trachea, and cartilage in the nose and ears. In patients with
systemic lupus erythematosus (SLE) treated with antimalari-
als, the incidence of cutaneous hyperpigmentation has been
reported to run as high as 10% to 25%,1,2 with the majority of
reported cases involving chloroquine treatment.1 To our knowl-
edge, only 13 cases of pigmentation attributed to HCQ have
been reported in the literature.1,3-12

The aim of this study was to describe the clinical features
and outcome of HCQ-induced pigmentation in 24 patients with
SLE. To analyze the risk factors for toxic effects, we per-
formed a case-control study comparing these 24 patients with
SLE with 517 patients with SLE in the PLUS (Plaquenil LUpus
Systemic) Study who were treated with HCQ and did not have
HCQ-induced pigmentation (PLUS Study: clinicaltrials.gov
Identifier: NCT00413361).

Methods
Patients
This was a retrospective, monocentric (SLE clinic, Pitié-
Salpêtrière, Paris) case-control study of patients with SLE with
a diagnosis of HCQ-induced pigmentation. All patients gave
their informed consent, and the study protocol was approved
by a French ethics committee.

The inclusion criteria were patients with SLE diagnosed
according to the American College of Rheumatology classifi-
cation criteria,13 who had been treated with HCQ and had a di-
agnosis of HCQ-induced pigmentation. This diagnosis was
made if the patient had typical pigmentation that was other-
wise unexplained (pigmentation induced by toxins or other
drugs, dermatoses, endocrinopathies, or nutritional condi-
tions were then ruled out). An experienced dermatologist (C.F.)
confirmed the diagnosis in all cases, either by seeing the pa-
tients (n = 9) or from pictures of the patients (n = 15).

Exclusion criteria were a previous treatment with chloro-
quine for more than 3 months (patients with short treatment
for travel indications were not excluded) because chloro-
quine is usually considered more toxic than HCQ and most pa-
tients with SLE are now treated with HCQ only.

Clinical Data
For each patient, we collected data about sex, age at diagno-
sis of SLE, clinical and laboratory manifestations of the dis-
ease, and treatment history of SLE. All patients were inter-
viewed to specify the date, circumstances of initial appearance,
and evolution of HCQ-induced pigmentation lesions.

Skin Biopsies
Skin biopsies were performed on 5 patients in both healthy skin
and pigmented lesions. After excision of each biopsy, one piece
was analyzed using routine pathologic procedures; another
piece was frozen at −80°C until preparation for testing. The tis-
sues (10-40 mg) were then mineralized in 300 μL of nitric acid
for 8 hours at 80°C (nitric acid 65% [Suprapur; Merck]) and then

diluted 20 times with a scandium solution in reverse osmosis
water (Milli-Q; Millipore Corporation). Total iron levels in skin
were measured by inductively coupled plasma mass spectro-
metry on an ELAN DRC Plus (PerkinElmer Life and Analytical
Sciences Inc). The results were expressed in nanomoles per
gram of skin.

Control Group
We used patients included in the PLUS Study as a control group.
The PLUS Study was a randomized, double-blind, placebo-
controlled, multicenter trial to evaluate the interest of HCQ
dose adaptation to its blood concentration.14 We included 573
patients with SLE treated with HCQ for at least 6 months. Pa-
tients with HCQ-induced pigmentation (n = 41) or for whom
this specific data was unknown (n = 15) were excluded from
the analysis, yielding a final control group of 517 patients.

Data Analysis
We compared both groups for clinical and biological data in-
cluding SLE criteria, smoking status, weight, height, calcu-
lated ideal weight, creatinine level, and whole blood HCQ con-
centration. The HCQ concentration was determined as
previously described.15 When several determinations of HCQ
concentration were available for 1 patient, we provided the me-
dian concentration with the ranges and used the median in the
analyses.

Statistical Analysis
The χ2 and Fisher exact tests were applied to analyze qualita-
tive differences. The t test was used for comparison of quan-
titative parameters. Values of quantitative variables are
expressed as mean (standard deviation). Statistical signifi-
cance was established at P < .05. When several independent
variables appeared significant in the univariate analysis, a
logistic regression test was performed for multivariate analy-
sis to rule out possible confounding variables. Odds ratios
(ORs) were calculated to assess the risk of each variable. The
statistical analysis was performed with SPSS software
(SPSS Inc).

Results
Description of Patients
With HCQ-Induced Pigmentation
We found 24 patients with HCQ-induced pigmentation (23
women and 1 man). Thirteen patients (54%) were white, 5 (21%)
were black, 4 (17%) were North African, and 2 (8%) were clas-
sified as “other.” In addition to HCQ, all patients had been
treated with steroids, 6 (25%) with cyclophosphamide, 3 (13%)
with methotrexate, 3 (13%) with thalidomide, and 2 (8%) with
antiepileptic drugs. The main characteristics of the patients are
summarized in Table 1.

Skin pigmentation appeared after a median duration of
HCQ treatment of 6.1 years (range, 3 months–22 years) with a
median cumulative dose of 720 g of HCQ (range, 36-3168 g).

Hyperpigmentation was localized on the anterior side of
the legs in all patients, on the arms in 5, and on the palate in 1.
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Twenty-two patients (92%) reported that the appearance of pig-
mented lesions was preceded by the occurrence of ecchy-
motic areas, which gave way to a localized bluish-green or
brown pigmentation that persisted for an unusually long time
(Figure 1). They qualified the onset as “bruises that did not dis-
appear.”

At the onset of the pigmented lesions, 23 patients (96%)
had at least 1 condition predisposing them to easy bruising: 14
patients were treated with platelet antiaggregants and 9 with
oral anticoagulants, 1 patient had persistent thrombocytope-
nia, and 4 patients recalled a previous severe trauma to their
legs (the result of an unintentional injury in 3 cases and a con-
tact sport injury in 1 case).

One patient also presented HCQ retinopathy that oc-
curred prior to the skin pigmentation anomaly. Another pa-
tient developed an atrioventricular block of the first degree that
was reversible after discontinuation of HCQ treatment.

Treatment with HCQ was discontinued definitively be-
cause of skin pigmentation in 2 patients who reported a gradual
incomplete fading of hyperpigmentation. Among patients who
continued HCQ treatment (n = 22), an improvement in pig-

mented lesions was reported in 6, despite the maintenance of
a similar daily dose of HCQ. Pigmentation remained stable in
the other patients.

During follow-up, 22 patients had measurements of blood
HCQ concentration. The median number of measurements per
patient was 3 (range, 1-11). The median HCQ concentration was
1190 ng/mL (range, 465-2229 ng/mL).

Skin Biopsies
Hematoxylin-eosin–stained biopsy specimens showed brown
pigmented granules throughout the dermis and hypodermis
in interstitial and perivascular macrophages and fibroblasts
(Figure 2A). Perls staining was strongly positive, suggesting the
presence of iron (Figure 2B). A Fontana-Masson stain high-
lighted some of these granules, also supporting the presence
of melanin in the same areas. Increased melanin in the epi-
dermal layer was also visible (Figure 2C).

In 5 patients we measured the concentration of iron in skin
specimens from healthy skin as well as pigmented lesions. The
median concentrations of iron were significantly higher in the
pigmented lesions compared with normal skin (4115 [range,

Table 1. Characteristics of Patients With SLE and Risk Factors of Hydroxychloroquine Toxic Effects
in the HCQ-Induced Pigmentation Group Compared With Controls

Characteristic

Patients, No. (%)

P Value

Cases of
HCQ-Induced
Pigmentation

(n = 24)
Control Cases

(n = 517)
Patient characteristics

Age, mean (SD), y 34.2 (13) 39.1 (12) NS

Female 23 (96) 472 (91) NS

Tobacco use 4 (17) 120 (23) NS

SLE characteristics

Age at SLE diagnosis, mean (SD), y 26.9 (13) 29.1 (12) NS

Malar skin eruption 14 (58) 247 (48) NS

Photosensitivity 10 (42) 295 (57) NS

Oral ulcerations 4 (17) 86 (17) NS

Discoid lupus 2 (8) 61 (12) NS

Arthritis 21 (88) 453 (88) NS

Kidney involvement 10 (42) 144 (28) NS

Serositis 4 (17) 122 (24) NS

Hematologic 18 (75) 326 (63) NS

Including thrombocytopenia 9 (37) 113 (22) NS

Neurologic manifestations 1 (4) 35 (7) NS

APS 8 (33) 84 (16) .046

Ever used immunosuppressive drugs 11 (45.8) 206 (39.8) NS

Ever used steroids 24 (100) 443 (85.9) NS

Risk factors for HCQ toxic effects

Antiplatelet agents 14 (58.3) 164 (31.7) .007

Oral anticoagulant 9 (37.5) 67 (12.9) .003

Duration of HCQ use, median (range), y 6.1 (0.3-22) 6.4 (0.5-33) NS

Cumulative HCQ dose, median (range), g 720 (36-3168) 864 (37-4876) NS

Patients with HCQ concentration
>1000 ng/mL, No.

14 (63.6) 196 (37.9) .02

Blood HCQ concentration, median
(range), ng/mL

1190 (465-2229) 841 (0-3316) .008

Abbreviations: APS, antiphospholipid
syndrome; HCQ, hydroxychloro-
quine; NS, nonsignificant;
SLE, systemic lupus erythematosus.
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4025-5723] nmol/g vs 413 [165-775] nmol/g, respectively;
P < .001) (Table 2).

Comparisons of Characteristics of Cases and Controls
The characteristics of both groups are summarized in
Table 1. We did not find significant differences between the 2
groups in terms of sex, SLE characteristics, SLE treatments
(steroids and/or immunosuppressive drugs), median dura-
tion of HCQ therapy, or median cumulative dose of HCQ.
Patients with HCQ-induced pigmentation had a higher fre-
quency of associated antiphospholipid syndrome (8 patients
[33%] vs 84 control patients [16%]; P = .046) and were more
frequently treated with oral anticoagulants (9 patients [38%]

vs 67 control patients [13%]; P = .003) or antiplatelet agents
(14 patients [58%] vs 164 control patients [32%]; P = .007).

Measurements of blood HCQ concentration were avail-
able for 22 patients with HCQ-induced pigmentation and for
all controls by definition. The median blood HCQ concentra-
tion was significantly higher in patients with HCQ-induced pig-
mentation than in controls (1190 vs 841 ng/mL, respectively;
P = .008). We then compared the median blood HCQ concen-
tration between patients included in PLUS Study with HCQ-
induced pigmentation (n = 41) and without (ie, the control
group, n = 571). The difference was not significant (947 vs 841
ng/mL, respectively; P = .19).

Using multivariate logistic regression, we found that HCQ-
induced pigmentation was independently associated with
treatment with oral anticoagulants (OR, 6.77; 95% CI, 1.59-
28.71) (P = .009) and/or antiplatelet agents (OR, 3.54; 95% CI,
1.42-8.81) (P = .006) and with number of patients with a HCQ
concentration higher than 1000 ng/mL (OR, 2.8; 95% CI, 1.12-
6.96) (P = .03).

Discussion
To our knowledge, only 13 cases of HCQ-induced pigmenta-
tion have been reported in the literature.1,3-12 In this case-
control study, we describe a series of 24 SLE patients with
HCQ-induced pigmentation and compare them with a large
control group. The incidence of HCQ-induced pigmentation
is unknown. We can only extrapolate it from the data of the
PLUS Study, in which we included 573 patients with SLE
treated with HCQ for at least 6 months. Among patients in
whom the “HCQ-induced pigmentation” item was assessed
by the investigators (n = 558), 41 (7%) presented this adverse
effect. Given that patients with HCQ-induced pigmentation
may sometimes stop HCQ treatment for aesthetic reasons—
when informed of the relationship—or because of an associ-
ated toxic effect, this rate may be slightly underestimated.

Skin pigmentation related to antimalarials is described as
yellow brown to slate gray or black pigmentation, which pre-
dominates on the anterior side of the shins but can also be seen
in the face, forearms, mouth mucosa (essentially hard palace
and gingivae) and nail beds.16 This is consistent with our find-
ings because all patients had skin pigmentation lesions on the
anterior side of their legs.

Antimalarial drug-induced pigmentation has been sug-
gested as a marker for patients at risk of ocular adverse effects.16

Among 24 patients, only 1 patient had HCQ-related retinal toxic
effects. We were unable to compare this frequency to the PLUS
Study patients because retinopathy was an exclusion crite-
rion in the PLUS Study.

Hydroxychloroquine-induced pigmentation lesions usu-
ally begin after a few months or years of treatment. When
we compared our patients with the controls, we found no
significant association with the duration of HCQ treatment
or with the cumulative dose of HCQ. Interestingly, 4
patients (17%) developed this adverse effect during the first
year of treatment and 10 (42%) before the fifth year. These
results argue that, unlike HCQ retinopathy,17 HCQ treatment

Figure 1. Patient Photographs

A

B

A, Bluish-green pigmentation on the legs in a patient with systemic lupus
erythematosus without lupus lesions at the time of the skin biopsy. B, Brown
pigmentation on the legs in another patient who had systemic lupus
erythematosus associated with diffuse discoid lupus. The skin biopsy was
performed on the brown area distant from discoid lesions.
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duration and cumulative HCQ dose are not major risk fac-
tors for pigmented lesions.

At the onset of pigmented lesions, 23 patients (96%) had at
least 1 condition predisposing them to easy bruising, essentially
treatment with oral anticoagulants and/or antiplatelet agents,
which were also found to be independently associated with HCQ-
induced pigmentation in the multivariate logistic regression.
Moreover, all patients had been previously treated with steroids,
which can also facilitate bruising, but this variable was not sta-
tistically different from the control group. Few histological stud-
ies have been performed in patients with antimalarial-induced
pigmentation,1,11,12,18 and the majority of reports do not specify
which antimalarial treatment was used.12,18 Similar to our results,
melanin granules and hemosiderin deposits were generally ob-
served within the dermis,11,12,18 which was consistent with ec-
chymotic areas. These findings led us to measure for the first time
the concentration of iron in skin biopsy specimens from 5 pa-
tients, taken from both healthy skin and from pigmented lesions.
The median concentration of iron was 10-fold higher in the pig-
mented lesions than in normal skin. This result supports the hy-
pothesisthatthiscolorationisfirst inducedbybruisingandiscon-
cordant with the report by 22 patients regarding its initiation as
“bruises that did not disappear.” As in hemochromatosis, a high
content of hemosiderin might induce increased activation of
melanocytes.19 Interestingly,theoccurrenceofHCQ-inducedpig-

mentation lesions at sites of previous trauma has also been ob-
servedin1subtypeofminocycline-inducedpigmentation.20 Simi-
larly to minocycline-induced pigmentation that has distinct mor-
phologic characterization and mechanisms, trauma may not be
the only mechanism of HCQ-induced pigmentation. This is em-
phasized by the fact that hyperpigmentation can be rarely local-
ized on the palate and the nails. The mechanism involved in such
cases is unknown.

Blood HCQ concentration can be measured by high-
performance liquid chromatography in whole blood. It has been
previously demonstrated that blood HCQ concentration is a
marker and predictor for SLE flares.15 Regarding the link be-
tween blood HCQ concentration and HCQ toxicity, we only
know that high blood HCQ concentrations were positively as-
sociated with an increased risk of adverse gastrointestinal re-
actions in a study published by Munster et al.21 In our study,
blood HCQ concentrations were significantly higher in HCQ-
induced pigmentation cases than in controls. This result is in-
teresting from a physiopathological point of view. However,
given the small differences between cases and controls and the
lack of difference of blood HCQ concentrations between the
PLUS Study patients with and without HCQ-induced pigmen-
tation and given the wide range of distribution in blood HCQ
concentrations, this result is probably not relevant for predict-
ing the risk of HCQ-induced pigmentation in clinical practice.

The limitations of our study are mainly due to its retro-
spective nature. Although we showed that HCQ-induced pig-
mentation is not rare, the relatively long delay of onset of these
pigmented lesions (6.1 years; range, 3 months–22 years) makes
a prospective study unlikely to be performed. To overcome the
retrospective nature of our study, an experienced dermatolo-
gist (C.F.) confirmed the diagnosis in all cases.

In conclusion, HCQ-induced pigmentation is not a rare ad-
verse effect of HCQ, with a minimal incidence estimated at
7.3%. Its localization and association with factors facilitating
bruising, interviews with patients, and data from skin biop-
sies support the hypothesis that HCQ-induced pigmentation
is secondary to ecchymosis or bruising.

Figure 2. Histologic Analysis of Biopsy Specimens

A B C

A, Interstitial and perivascular brown pigmented granules in the dermis
(hematoxylin-eosin-safran staining, original magnification ×100). B, Presence of
iron in the same areas of the dermis (Perls staining, original magnification

×100). C, Presence of melanin with similar distribution and increased in
epidermal basal layer (Fontana-Masson staining, original magnification ×400).

Table 2. Concentrations of Iron in Skin Biopsy Specimens
From Healthy Skin and Pigmented Lesions

Patient No.

Concentration of Iron, nmol/g
Hydroxychloroquine-Induced

Pigmentation Lesions Normal Skin
1 4025 532

2 5122 775

3 2239 169

4 4115 413

5 5723 165

Median value 4115 413
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