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Dermatitis simulata: the mystery of the blue girl

Introduction
Secretion of colored sweat by sweat glands is referred to as
chromhidrosis.1 Pseudochromhidrosis refers to the coloration of otherwise colorless sweat on the surface of the skin due
to exogenous dyes and paints or chromogenic microorganisms
such as Corynebacterium or Piedraia.2 We describe here a case
of an extensively blue pseudochromhidrosis recently seen in
our dermatologic clinic.
Case report
A 19-year-old woman consulted our dermatology clinic with
intermittent blue staining of her clothes following physical
activity. Her mother, a primary care physician, had noticed
this affliction 2 months prior the appointment. The sweat was
present intermittently after exercising, lasting for some days
and vanishing without notice. The patient’s medical history
is unremarkable and she denied taking any drugs, vitamins,
natural products, or blue-colored food stuff in the months
before or during the event. The patient also denied contact
with any product on skin, or wearing any clothes, blanket or
tissue, whose blue color could be responsible for the finding.
The clinical examination was normal. After asking the patient
to exercise for 10 min on stairs, she presented with a vivid
clear blue sweat covering her entire body (but not her face,
palms, and soles) and staining her clothes (Figs 1–3). Even

Figure 1 Blue sweating after exercising
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after washing the blue sweat sites, it reappeared as blue color.
The color was particularly noticeable in areas of close cutaneous tissue contact. The patient and her mother strongly denied
any psychiatric disease, or any psychologically stressing situation, although they seemed very worried about the problem,
with the patient’s mother routinely canceling her outside
appointments to stay at home with the daughter during the
“crisis.” Routine blood cells counts glycemia, liver function,
seric iron, chrome and copper levels were within normal ranges.

Figure 2 Paper blue sweating collected

Figure 3 Vivid blue color sweat
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Skin biopsy showed no skin or sweat eccrine gland alterations.
Urine samples were collected and analyzed with negative
pigment findings. The patient was contacted for collection of
sweat sample, but cancelled the appointment four times. On
the last phone contact, 6 months after the first consultation,
the patient reported that the blue sweat had disappeared, and
there will be no more reasons to collect sweat samples.
Discussion
Chromhidrosis is a very rare phenomenon with only a few
cases described in the medical literature. According to
Cilliers and de Beer, it can be divided into true eccrine
chromhidrosis, apocrine chromhidrosis, and pseudo-eccrine
chromhidrosis.3
True eccrine chromhidrosis occurs when water-soluble
pigments, like dyes from the medicine quinine, are excreted
via eccrine glands.4
Apocrine chromhidrosis is characterized by brown, black,
green, or blue hidrosis, with axilla, facial, and areola targets
sites.5,6 Color chromhidrosis has been described in some
ancient medicine texts. The first English case of chromhidrosis was published by Yonge of Plymouth in 1709. The author
stated: “In this affection the colored sweating appears
symmetrically in various parts of the body, the parts commonly affected being the cheeks, forehead, side of the nose,
whole face, chest, abdomen, backs of the hands, finger-tips,
and the flexors, flexures at the axillae, groins, and popliteal
spaces. Although the color is generally black, nearly every
color has been recorded.”7
Shelley and Hurley8 named oxidized lipofuscin as the intrinsic
pigment possibly related to chromhidrosis. According to Cilliers
and de Beer,3 tyrosine, melanin, and heme breakdown products tend to be insoluble to fat solvents and can stain clothes
from red to yellow, green, blue, and black. Shelley and Jurka
in 1969 discussed the finding of purplish-blue sweating, in a
37-year-old woman, whose sweating stained her pillowcase
during the night. The authors described the phenomenon as a
localized chromhidrosis, which results from apocrine glands
sweating, relating the affliction to an emotional stimulus.
Juka states that true chromhidrosis is related to colored sweat
(yellow, blue, brown, or black) caused by adrenergic apocrine
stimulation.9
The patients discussed by these authors mainly have a
localized type of chromhidrosis, typically corresponding to
apocrine glands distribution. An extensive case of chromhidrosis was described in 1999 in South Africa. It was a 26-year-old
patient with red chromhidrosis discovered to be caused by a
tomato-flavored prepacked fast food.3
Pseudo-eccrine chromhidrosis occurs from surface compounds or molecules mixed with sweat, giving the seat a
specific color. Pseudochromhidrosis can be accidental, as
cited by Labouche, who described a group of students with
localized foot black chromhidrosis, discovered to be associated
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to a mix of sweat and pigments from particular school shoes,
commonly used during the 1960s by students in France.10
Blue sweating has been reported among copper workers,
whose sweat mixed with copper particles produced a blue-color
sweat.3 The analyzed patient, though, had no history of
contact with copper or other heavy metals, and laboratory
tests for heavy metals were negative.
A specific clinical picture of chromhidrosis happens when
the patient applies substances to the skin in order to simulate
a disease. It is referred to as dermatitis simulata, a subtype of
dermatitis artefacta.11 MacSween and Millard, in 2000, published a case of a young man who applied print ink to his skin,
producing a green sweat, in order to simulate a disease. The
authors advise attention to these patients’ behavior, since psychiatric conditions could be associated with pseudo-eccrine
chromhidrosis.12 Pseudochromihidrosis can sometimes simulate
apocrine chromhidrosis. In 2000, Thami and Kanwar described
a 9-year-old girl with pseudochromhidrosis in her face simulating apocrine chromhidrosis.13
Pseudo-eccrine chromhidrosis was suspected for our patient
as a possible diagnosis for months. Apocrine chromhidrosis
was ruled out, because the chromhidrosis was intense, not
localized, with an eccrine distribution pattern. The absence of
alterations on clinical examination and laboratory tests and
the vivid blue color of sweating ruled out the possibility of an
internal chromhidrosis for the patient. The intermittent
course of the affliction and the sparing of the face, hands, and
feet also confirmed the diagnosis of pseudo-eccrine chromhidrosis. We could not rule out the possibility of an accidental
pseudochromhidrosis, although the extent and intensity of
the clinical picture drives this possibility to a lesser magnitude. As far as we know, this is the first case describing an
extensive blue pigment as a cause of pseudo-eccrine chromhidrosis, even though the patient strongly denied the possible
association of any product applied to the skin and the blue
sweating. There were also no apparent characteristics of
psychiatric disease, although the patient seemed happy with
the fact that her mother, worried with the affliction, used to
stay home with her during the “crisis.” The avoidance of a
sweat sample collection for spectrophotometric examination
suggests the possibility of a hidden cause for the case, and
leads us to inquire the possibility of a very rare kind of dermatitis simulata, a blue pseudo-eccrine chromhidrosis.
Rubens Marcelo Souza Leite, MD
Natalia Solon Nery, medical student
Universidade Católica de Brasília, Brasília, Brazil
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Leg ulcers associated with factor V Leiden and prothrombin
G20210A and methyltetrahydrofolate reductase mutations:
successful treatment with warfarin

Chronic ulceration of the lower leg, including the foot, is a
frequent condition, causing pain and social discomfort, and
generating considerable costs.1 The prevalence rate (all ulcers)
ranges from 1% in the adult population to 5% in the population over 65 years of age.1 The prevalence rate of venous
leg ulcers in the > 65-year age group in the UK has been estimated to be 1–2%.2 Thrombophilia is a risk factor for deep
venous thrombosis, and deep venous thrombosis predisposes
to chronic venous ulceration.3 Patients with chronic venous
ulceration have a prevalence rate of thrombophilia of 41%.
This rate is 2–30-fold higher than the rate for the general
population.4–6
We report a case of a 59-year-old white woman who
presented for the evaluation and treatment of chronic leg
ulceration. She reported the spontaneous development of
three painful ulcers on the right leg (Fig. 1a) over the previous

Figure 1 Ulcers before (a) and after (b) treatment with warfarin
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5 months. She had been treated for two episodes of superficial
thrombophlebitis in 2002 and 2006. No history of hypertension, diabetes, smoking, hormone therapy, previous surgery,
immobilization, or previous deep venous thrombosis, and no
family history of thrombosis, acute myocardial infarction, or
stroke, were obtained. Cutaneous biopsy of the ulcer border
showed venous stasis dermatitis. Bacterial, mycobacterial, and
fungal cultures did not reveal any microorganisms. Doppler
ultrasound showed no evidence of deep venous insufficiency.
Thrombophilia screening disclosed factor V Leiden, prothrombin gene mutation (G20210A), and methyltetrahydrofolate reductase (MTHFR) mutation, all in the heterozygote
form, and a high level of anticardiolipin antibody class
immunoglobulin M (IgM) [40 IgM phospholipid units
(MPL); normal value, < 20 MPL]. She presented normal
levels of antithrombin III, cryoglobulins, cryoagglutinins,
apolipoprotein A1, proteins C and S, fibrinogen, homocysteine, and lupus anticoagulant. Three days after having
started warfarin therapy, 5 mg orally daily, the pain symptoms improved, and the cutaneous ulcers resolved with scars
2 weeks later (Fig. 1b). The international normalized ratio
(INR) was maintained between 2.5 and 3.0.
Hypercoagulable disorders may cause ulceration, either
indirectly as a consequence of venous thrombosis, or directly
by thrombus formation in small arteries, arterioles, capillaries, or venules.1 A growing number of hereditary or acquired
conditions predisposing to thrombosis have been identified,
such as the antiphospholipid syndrome, deficiency of antithrombin III, deficiency of protein C or protein S, or abnormal
clotting factors (factor V Leiden, prothrombin gene mutation).1
It is not the laboratory abnormalities, but the specific clinical
picture that determines whether a patient should be treated
with anticoagulant drugs.1 In Brazil, the prevalence of factor
V Leiden is 2% of the population, and 6–20% of the population
suffer from venous thromboembolism in our environment.7
In France, Ribeaudeau et al.8 studied 35 patients with venous
leg ulcers, and concluded that the prevalence of coagulation
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