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Rheumatological complications of
beta-thalassaemia: an overview
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Abstract

Beta-thalassaemia, an autosomal recessive haemoglobinopathy, ranks among the most frequent mono-
genetic diseases globally. The severe form of the disease, beta-thalassaemia major, is accompanied by
progressive involvement of multiple organ systems as a result of the disease pathophysiology as well as
iron overload from blood transfusions on a regular basis. Some of the manifestations might also be
caused by medications used to manage iron overload. The purpose of this review is to highlight the
rheumatological complications of beta-thalassaemia, which include musculoskeletal manifestations,
such as arthritis and arthropathies, joint effusions, osteoporosis, bone fractures and myalgias, in addition
to CTDs, such as pseudoxanthoma elasticum. Rheumatologists are strongly encouraged to take part in a
multidisciplinary approach to the management of this debilitating disease.

Key words: thalassaemia, iron overload, deferiprone-related arthropathy, arthritis, arthralgia, osteoporosis, joint
effusion, fractures, aseptic necrosis of femoral head, pseudoxanthoma elasticum

Rheumatology key messages

e The pathophysiology of thalassaemia and subsequent blood transfusions affect almost every organ system.

o Rheumatological manifestations ranging from musculoskeletal complications to connective tissue diseases are
common among thalassaemia patients.

 Rheumatologists are strongly encouraged to be involved in the multidisciplinary approach to the management of

beta-thalassaemia.

Introduction

Thalassaemia is an autosomal recessive disorder of
haemoglobin synthesis and ranks among the most frequent
monogenetic diseases globally, with 1.7% of the world’s
population carrying either an alpha- or a beta-thalassaemia
trait [1]. Thalassaemia is prevalent throughout the Middle
East, parts of Africa and the Mediterranean area, the Indian
subcontinent and Southeast Asia [2]. Beta-thalassaemia
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results from mutations in one or both of the B-globin
genes on the short arm of chromosome 11, which lead to
inadequate production or lack of production of the -globin
chains [3-6]. Beta-thalassaemia minor (or trait) occurs
when an individual inherits a mutated B-globin gene from
one parent, leading to mild asymptomatic anaemia; beta-
thalassaemia intermedia occurs when an individual inherits
two mild beta-thalassaemia mutations, leading to signifi-
cant anaemia and splenomegaly; and beta-thalassaemia
major occurs when an individual inherits two severe beta-
thalassaemia mutations, leading to a substantial reduction
or lack of B-globin synthesis [3-6].

Consequently, erythrocytes become hypochromic and
microcytic, and the uncoupled «-chains aggregate and
precipitate inside the cell, leading to early destruction.
The bone marrow space enlarges to compensate for inef-
fective erythropoiesis. Recurrent transfusions are required
in the major type of the disease, and if not properly man-
aged with chelation therapy, patients generally die in their
20s or 30s from side-effects of transfusion-related haemo-
chromatosis [7, 8].
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General symptoms encompass anaemia and iron over-
load as a result of recurrent blood transfusions, which may
lead to multiple organ damage, growth retardation, failure
to thrive, splenomegaly, infections (especially post splen-
ectomy) and bone marrow hyperplasia and expansion,
with frontal bossing as a striking external manifestation
of the disease [3, 6]. Compared with the major type, thal-
assaemia intermedia has a delayed clinical onset, with
milder anaemia, no necessity for transfusions in most pa-
tients, and a better life expectancy. Of note, maintaining a
haemoglobin concentration above 10 g/dl may prevent the
development of most skeletal abnormalities [9].

Interestingly, a correlation between beta-thalassaemia
and some rheumatological and non-rheumatological auto-
immune disorders has been described in the literature. It
has been proposed that the B-globin locus is located ad-
jacent to key autoimmunity genes and that the minimal
expression of haemorphins, which are endogenous
opioid peptides with anti-inflammatory effects, in thalas-
saemia patients might trigger the development of sys-
temic autoimmune diseases [10].

The purpose of this review is to highlight the rheumato-
logical complications of thalassaemia, and rheumatolo-
gists are strongly encouraged to take part in the
multidisciplinary approach to the management of this
debilitating disease. Table 1 summarizes the most import-
ant studies reporting rheumatological complications in
thalassaemia patients.

Musculoskeletal manifestations

Beta-thalassaemia patients have a wide diversity of mus-
culoskeletal system involvement. Arthralgia and low back
pain are among the most common complaints [12]. In
addition, untreated thalassaemia can lead to osteopor-
osis, platyspondyly (flattening of the vertebral bodies), ky-
phosis and growth retardation [29], among other severe
manifestations.

Atta et al. [12] studied 240 children with beta-thalassae-
mia major receiving weekly blood transfusions. Fifty-six
(23.3%) patients had locomotor system involvement.
The most common complaints were arthralgia (21.3%)
and low back pain (6.3%). Eight (3.3%) patients showed
scoliosis on radiography, where the left lumbar curve pat-
tern was more frequently seen than the right lumbar pat-
tern (62.5 vs 37.5%). Affected knee joints were studied by
ultrasonography, which showed synovitis (23.8%), effu-
sions (14.3%), signs of metaphysis dysplasia (85.7%)
and increased power Doppler signals (19%). The authors
concluded that musculoskeletal problems and spinal in-
volvement are common among patients with beta-
thalassaemia and recommended further investigations to
reveal the risk factors.

Al-Rawi et al. [13] conducted a cross-sectional study on
70 beta-thalassaemia major patients and investigated the
presence of articular manifestations (joint pain, joint swel-
ling, tenderness and limitation of movement). Thirty-eight
(54.3%) patients were found to have articular manifest-
ations. The knee joint was most commonly involved
(27.2%). Six (8.6%) patients had ankle joint manifestations,
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three (4.3%) patients had elbow joint manifestation, one
(1.4%) patient had ankle and elbow joint involvement,
four (5.7%) patients had knee and elbow joint involvement,
and five (7.1%) patients had knee and ankle joint involve-
ment. Note that the relationship between the number of
joints involved and the duration of the disease, as well as
the relationship between the number of joints involved and
the frequency of blood transfusions were statistically sig-
nificant (P=0.03 and P =0.01, respectively).

Inflammatory arthritis

RA

RA is a common clinical problem in haemoglobinopathic
patients. The definitive correlation between these two
entities, however, is still unclear [30-33]. Two theories
have been described when studying the association be-
tween arthritis and haemoglobinopathies [26]. These pro-
pose that arthritis develops secondary to iron chelators,
such as deferiprone, which may provoke a self-limited
arthritis attributable to synovial destruction sustained by
production of free radicals during iron interchange, with
iron deposition in the synovial tissues.

RA is defined as a chronic inflammatory disease and
has a prevalence of 0.5-1% in the general population
[18]. Many studies are reporting an increased rate of RA
in haemoglobinopathies, such as thalassaemia, the asso-
ciation of which may be attributed to genetic factors
[30, 18]. Furthermore, alterations of the immunological re-
sponse in haemoglobinopathies, such as reduction in
T cells, changes in the CD8*/CD4"* lymphocyte ratio, re-
duction in C4 complement, abundance of immunoglobu-
lins and circulating immune complexes and presence of
autoantibodies, may prompt the manifestation of an auto-
immune disorder, such as RA [34, 35]. Arthritis of the hip
and knee are common in patients with thalassaemia; how-
ever, other joints may be involved [36].

Pliakou et al. [18] studied the features of RA in 90 pa-
tients with haemoglobinopathies, of whom 58 had thalas-
saemia major, 11 had thalassaemia intermedia and 21 had
sickle cell disease (SCD). They detected RF in 21 patients
(23.3%), anti-CCP antibodies in 2 patients (2.2%), low
titres of anti-ANA in 43 patients (47.8%) and anti-dsDNA
antibodies in only one case (1.1%). Among thalassaemia
major patients, four (three female and one male; 4.4%)
fulfilled the ACR criteria for RA. In order to control the
joint inflammation in these RA patients, three subjects
received low-dose prednisone and only one required im-
munosuppressive treatment (MTX). None with thalassae-
mia intermedia or SCD developed RA. The authors did not
find a statistically significant association between RA fea-
tures and either iron chelation or ferritin concentrations
(P> 0.05).

It is proposed that patients with haemoglobinopathies
and concurrent inflammatory arthritis should be treated
according to standard recommendations. Steroid therapy
must be prescribed with great caution in haematological
disorders, because of the possible initiation of severe
vaso-occlusive complications [37]. Likewise, disease-
modifying drugs necessitate careful monitoring because
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of potential serious haematological adverse effects, such
as bone marrow suppression or haemolytic anaemia sec-
ondary to SSZ [37].

OA

In the past, before the invention of effective chelation
drugs, OA (especially in the ankles) was described in thal-
assaemia major patients. In these patients, multiple
aetiologies contributed to OA, such as bone marrow ex-
pansion, iron deposition within the joint and hypoparathyr-
oidism [6].

Iron overload-related arthritis

Gratwick et al. [28] investigated osteoarthropathy in
50 transfusion-dependent, beta-thalassaemia major pa-
tients of Italian or Greek origins. Twenty-six (52%) patients
had no articular involvement, whereas 18 (36%) patients
suffered from mild joint pain lasting for a few days to
weeks after exercise; these patients had a normal quality
of life and rarely required analgesics. Four (8%) patients
had severe symptoms; they were unable to walk, attend
school frequently or work owing to joint pains involving the
lower leg, ankle or forefoot that lasted for at least 3
months. Two patients of this group had palpable ankle
effusions. Two (4%) patients had bone deformities,
lower extremity fractures and disabling contractures,
and they became wheelchair bound. Notably, arthrocent-
esis results showed no inflammation, and none of the pa-
tients fulfiled the criteria of rheumatoid diseases.
Histological investigations showed microfractures, osteo-
malacia and increased osteoblastic and osteoclastic
spaces, with iron deposits at the calcification front and
cement lines. The authors concluded that the pathophysi-
ology of the syndrome remains unclear, with possible con-
tributions from iron overload, erythroid hyperplasia,
divalent cation metabolism or other factors [28]. On the
contrary, Atteno et al. [38] did not find any important cor-
relation between iron chelation or iron deposition and
arthritis in thalassaemic patients.

Septic arthritis. Salmonella enteritidis is an infrequent
cause of septic arthritis, even in developing nations
where Salmonella infection is endemic. Salmonella
enteritidis infection is usually caused by consumption of
contaminated foods, and most patients develop gastro-
enteritis that resolves without any treatment. Only a few
cases of S. enteritidis septic arthritis have been described
worldwide [39-45]. Behera et al. [46] reported a case of
knee-joint septic arthritis attributable to S. enterica sero-
type enteritidis after trauma in a 7-year-old child with thal-
assaemia major. The patient was effectively treated with
arthrotomy, debridement and antibiotics. In 1975, Palmer
[47] described a case of a child with sickle beta-thalas-
saemia presenting with a knee infected by S. enteritidis.
The organism was sensitive to ampicillin; however, the
recommended doses of ampicillin failed to eradicate the
organism. SF analysis showed severe hypoxia,
hypercapnia and elevated lactic acid. After investigations,
the author speculated that vascular insufficiency resulting
from sickling may alter the efficacy of antibiotics.
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Konstantopoulos et al. [48] described a case of 33-year-
old male suffering from sickle-thalassaemia presenting
with anaerobic arthritis attributable to Bacteroides fragilis,
where both knees were affected. The infection was effect-
ively treated with chloramphenicol and metronidazole.
This was the first reported case of anaerobic arthritis in
SCD patients.

In 2009, Kuo et al. [49] reported a case of a 9-year-old
iron-overloaded thalassaemia patient presenting with
septic arthritis as a complication of Vibrio vulnificus
infection. This was an unusual primary manifestation of
V. vulnificus septicaemia.

Deferiprone-related arthropathy. Many thalassaemic pa-
tients are transfusion dependent and thus are managed
with chelation therapy. Several studies have reported an
increased incidence (16-30%) of arthropathy in beta-
thalassaemia patients on deferiprone therapy [26,
50-53]. Kellenberger et al. [24] studied the radiographic
and MR findings of arthropathic knees in 14 beta-thalas-
saemia major patients who were treated with deferiprone.
During treatment, nine (64%) patients developed arthral-
gia of the knees. Imaging revealed abnormal findings in all
symptomatic patients and two asymptomatic patients
(86%), and included joint effusion, subchondral bone ir-
regularity and patellar breaks. Joint effusion was divided
into the following three grades: mild, with minimal supra-
patellar recess distension; moderate, with adequate
suprapatellar recess distension (>1cm); and severe,
with marked suprapatellar recess distension with extra
posterior joint space involvement. Eight (57%) patients
presented with joint effusions of varying grades on serial
studies. Notably, all patients presenting with joint effusion
were symptomatic; however, two symptomatic patients
did not exhibit joint effusion. In addition, the grade of
joint effusion observed on MRI reflected the degree of
knee symptoms, in contrast to the severity of cartilage
and subchondral bone involvement [24]. Likewise,
Chand et al. [54] reported epiphyseal cartilage and sub-
chondral bone changes in a beta-thalassaemia patient on
deferiprone therapy. Sharma et al. [16] also reported sub-
chondral bone changes in the knees of 13/40 beta-
thalassaemia patients, and wrist X-rays showed a
reduced distance between the epiphysis and metaphysis
attributable to deformations of the physeal cartilage. Brill
et al. [55] noticed a higher number of bone dysplasia (2/5
patients) when chelation therapy was started before age
of 3 years. Hartkamp et al. [27] found spinal deformities in
16/22 patients on deferiprone therapy. Asymptomatic
intervertebral disc calcifications were noted in two pa-
tients. Levin et al. [56] used MRI to detect iron deposition
in the bone marrow and concluded that patients who were
transfused but not chelated had iron deposition through-
out the central and peripheral skeleton, whereas iron de-
posits were mainly localized to the central skeleton (sites
of active red marrow) in chelated patients.

Crystal arthritis

Although hyperuricaemia is frequent in blood disorders,
clinical gout is not. In 1959, Talbott [57] published a

www.rheumatology.oxfordjournals.org
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comprehensive review of 21 cases of gouty arthritis sec-
ondary to haematological disorders. None of the subjects,
however, had thalassaemia.

Only few reports of gout in subjects with thalassaemia
exist. In 1952, March et al. [58] reported a family of
12 Italian patients with Cooley’s anaemia (beta-thalassae-
mia major). A 34-year-old patient had two episodes of
gouty arthritis and was placed on colchicine treatment.
He had a serum uric acid concentration of 7.3mg/
100ml, but no radiological evidence of gout was found.
In addition, hyperuricaemia was found in two other indi-
viduals of the same family, with uric acid concentrations
ranging from 8.3 to 12mg/100 ml but without manifest-
ations of gouty arthritis. In 1956, Middlebrook [59] re-
ported a family of German origin with Cooley’s anaemia.
A 31-year-old male had an acute gout attack in one finger,
with a serum uric acid concentration of 8.5mg/100 ml.
Tsachalos [60] reported, in 1960, a 35-year-old man suf-
fering from thalassaemia minor and tophaceous gout, with
a serum uric acid concentration of 5mg/100ml. In 1970,
Paik et al. [61] described two patients suffering from thal-
assaemia and gouty arthritis. Both patients were black
people; one had thalassaemia major and the other thalas-
saemia intermedia. Their serum uric acid concentration
were 16.3 and 17 mg/100 ml. Although an accidental cor-
relation cannot be disregarded from the available informa-
tion, the high serum uric acid concentration, the temporal
association and the hyperexcretion of uric acid in one of
the patients suggest that the gout was secondary to a
haemoglobinopathy. In 2003, Kumar and Gruber [62] re-
ported a 46-year-old Greek woman with thalassaemia
intermedia associated with end-stage renal disease of un-
known cause and tophaceous gout. This was the first
report of crystal-proven gout in thalassaemia intermedia.
The authors concluded that the long survival and renal
failure had contributed to the development of tophaceous
gout in this patient. In 2010, Singh et al. [63] reported a
40-year-old man with thalassaemia intermedia and a his-
tory of chronic arthritis presenting with nodules on his
hands and feet. Laboratory tests and blood chemistry re-
vealed obvious hyperuricaemia. An excisional biopsy es-
tablished the diagnosis of tophaceous gout. Therefore, it
is important to consider gout in the differential diagnosis
of soft-tissue lesions in thalassaemia patients with chronic
arthritis.

Joint effusions

Joint effusions might occur in subjects with haemoglobi-
nopathies, especially in SCD patients [64, 65]. Joint effu-
sions frequently develop secondary to non-inflammatory
processes; however, inflammatory effusions may occur
because of vaso-occlusion at articular surfaces. In beta-
thalassaemia patients, joint effusions often develop in as-
sociation with deferiprone-related arthropathy [24]. It is
important to note that if there is any suspicion of septic
arthritis associated with effusion, then synovial fluid aspir-
ation is necessary.

In 1976, Crout et al. [65] described a case of sickle
beta-thalassaemia presenting with symptomatic joint
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effusions. The patient complained of recurrent polyar-
thralgias and myalgias, in addition to intermittent swel-
ling of elbows and knees. The synovial fluid was non-
inflammatory, and knee effusions were not associated
with warmth or erythema, in contrast to knee presenta-
tions in SCD patients.

In 2015, Prakash and Pandey [66] reported three cases
of scurvy in beta-thalassaemia major patients. All three
patients were receiving transfusion-chelation therapy;
one exhibited non-thrombocytopenic non-palpable pur-
pura, another had right hip-joint effusion, and the third
had right knee-joint haemorrhagic effusion in the prepa-
tellar and retropatellar bursae. All three patients re-
sponded effectively to vitamin C supplementation. It is
important to keep in mind that frequent blood transfusions
can result in subclinical vitamin C deficiency, and mani-
festations of scurvy may occur with cumulative transfu-
sions in adult thalassaemia patients.

Osteoporosis

Several studies reported the prevalence of osteoporosis in
beta-thalassaemia patients. Some revealed significant as-
sociations, especially in thalassaemia patients with hypo-
gonadism, low vitamin D and calcium and diabetes.

Jensen et al. [25] conducted a study on 82 transfusion-
dependent thalassaemia patients; they found that 51%
were osteoporotic and 45% osteopenic. In this study,
male gender, lack of spontaneous puberty and diabetes
were significant factors to promote osteoporosis.
Dresner Pollack et al. [67] showed that 89% of patients
had spine BMD Z-score <2, and decreased insulin-like
growth factor-1 concentrations were found in 72%. Origa
et al. [23] found that 48.1% of their thalassaemia major
patients had osteoporosis, which was significantly asso-
ciated with amenorrhoea in females, diabetes and
chronic hepatitis. Vogiatzi et al. [22] reported a 66%
prevalence of osteoporosis and 16.1% of osteopenia in
31 thalassaemia patients. However, there was no signifi-
cant difference in prevalence when puberty induction
was compared with controls. Morabito et al. [68] found
significantly lower BMD values in 30 thalassaemia pa-
tients compared with healthy controls. Aslan et al. [20]
reported an increased prevalence of osteoporosis in
beta-thalassaemia patients, with an association with
delayed puberty. Izadyar et al. [19] reported osteopenia
in 47.5% and osteoporosis in 37.5% of their study group
of thalassaemia patients, and a history of hypogonadism
was found to be a significant contributing factor.
Mirhosseini et al. [17] assessed lumbar BMD in 140
transfusion-dependent patients; 82% had low BMD and
85% were found to have low vitamin D levels. Puberty
induction was not a significantly associated factor. Of the
124 thalassaemia patients studied by Baldini et al. [15],
osteoporosis and osteopenia were found in 26 and 72%,
respectively. LIkewise, Meena et al. [11] reported signifi-
cantly lower BMD in thalassaemia patients compared
with controls, which was correlated with low serum
calcium.
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Fractures

Fracture risk is increased in beta-thalassaemia patients.
Exarchou et al. [69] found that 50% of their beta-
thalassaemia patients had radiological evidence of previ-
ous bone fractures; the femur, tibia and forearm were
mostly involved. Long bone fractures are estimated to
occur in 38-41% of beta-thalassaemia patients [21, 70].

Bone marrow hyperplasia

Bone marrow hyperplasia, most notably at the maxillary
bone, is also reported in beta-thalassaemia patients
[71, 72].

Scoliosis

Beta-thalassaemia patients may have an increased preva-
lence of scoliosis as well [73-76].

Aseptic necrosis of the femoral head

Rare cases of aseptic necrosis of the femoral head were
reported, as in the study performed by Orzincolo et al.
[77]. The authors reported 4/280 thalassaemia patients
with aseptic necrosis of the femoral head and noted the
increased incidence (14.5%) of this complication in com-
parison to the normal population.

Arthralgias and myalgias

Finsterbush et al. [78] investigated lower limb pain in a
group of 67 homozygous beta-thalassaemia patients
and reported four different types of pain among the
study subjects. Twelve (17.9%) patients exhibited ischae-
mic crampy pain, 18 (26.9%) patients presented with pos-
tural pulsating pain, prominent after activity or long
standing, 2 (3%) patients had synovitis post-transfusion
haemosiderosis, and four patients (5.97%) had acute self-
limited pain episodes.

In a group of 50 thalassaemia major patients aged be-
tween 3 and 19 years, 25 (50%) had ankle pain that wor-
sened with weight-bearing and resolved after rest, and 3
(6%) patients had knee-joint pain with slight tenderness;
none had joint effusions [13]. A similar study from Turkey
was performed on 19 thalassaemia major patients aged
between 2 and 17 years. All patients had joint manifest-
ations, where shoulder joints were chiefly involved [13].

CTD

Only few studies have reported an association between
thalassaemia and CTDs, especially pseudoxanthoma
elasticum (PXE). Aessopos et al. [79] found in their study
on 100 beta-thalassaemia patients that 16% had PXE skin
lesions. Baccarani-Contri et al. [80] compared beta-thal-
assaemia-induced PXE with inherited PXE; no difference
was found in the histopathology of the lesions using elec-
tron microscopy and immunochemistry.

Giordano et al. detected aCL in 34% of thalassaemic
patients with hepatitis C infection, but no clinical signifi-
cance or any thrombotic event was reported. The authors
concluded that these antibodies are rather similar to the
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natural antibodies instead of the pathogenic autoantibo-
dies found in SLE [81].

Tsomi et al. [82, 83] found that >96% of beta-
thalassaemia major and 90% of beta-thalassaemia inter-
media patients had arterial elastorrhexis in the hilar
arteries of the spleen.

Rheumatological manifestations in
patients with thalassaemia trait

The relationship between thalassaemia trait and rheum-
atic diseases has rarely been described in the literature.
Montecucco et al. [32] found that patients with thalassae-
mia trait had an increased prevalence of rheumatic dis-
eases, mainly polyarthritis resembling RA; however, no
association was found with CTDs or seronegative spon-
dyloarthritis. Additionally, they concluded that the polyar-
thritis was a mild type of seronegative RA, not a separate
clinical entity. They also highlighted an elevated (6.4%)
beta-thalassaemia trait frequency in RA subjects com-
pared with only 2.1% in the control population.

Atteno et al. [38] conducted a retrospective study on
321 PsA patients treated with TNF-a blockers. They iden-
tified 27 (8%) patients with simultaneous thalassaemia
trait. Interestingly, subjects without thalassaemia trait im-
proved considerably after 6 months of treatment; how-
ever, treatment failed in subjects with thalassaemia trait.
Therefore, the association between PsA and thalassaemia
trait may be a negative factor in reaching remission with
TNF-o blockers.
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Clinical vignette

Uncommon local reaction at the injection site of
subcutaneous methotrexate

A 66-year-old man with a long-standing history of sero-
negative knee arthritis treated with subcutaneous MTX
(15mg/week) presented with an asymptomatic erythema-
tous plaque with crusting and scaling at the left side of the
abdomen, corresponding to the last injection site (Fig. 1A).
The patient explained similar local reactions had healed
without scars appearing with the last injections, when the
accumulated dose was 1.425g. He self-administered the
drug and was instructed in MTX self-injection several
times, but the injection technique was not verified.
Histopathological and microbiological studies of the plaque
were unremarkable (Fig. 1B). Subcutaneous MTX was dis-
continued and switched to oral administration. One week
later, the lesion had almost healed without scarring (Fig.
1C). No new skin lesions appeared after 1 year of follow-up.

Subcutaneous administration of MTX is usually well tol-
erated and adverse local side effects are rare [1]. There is
a single previous report of intense erythematous and scaly
plaques appearing at the injection sites of subcutaneous
MTX [2]. In both cases, the lesions began to appear sev-
eral months after starting the medication. The pathogen-
esis of this uncommon local reaction is unknown.
Physicians should be aware of the possibility of occur-
rence of such local reactions since they can produce
loss of adherence to subcutaneous MTX.
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Fic. 1 Skin lesion caused by the administration of sub-
cutaneous MTX

(A) Irregular erythematous plaque with crusting and scal-
ing at the subcutaneous injection site of MTX. (B)
Histology showed acanthosis and hyperkeratosis, with
minimal spongiosis (white asterisk; haematoxylin and
eosin staining). In superficial dermis, moderate perivas-
cular inflammatory infiltrates constituted predominantly by
lymphocytes were observed (black arrows), with little ac-
companying erythrocytic extravasation (white arrows). (C)
Clinical improvement of the lesion 1 week later (on the
right side of the plaque, two crusty lesions corresponding
to the scars of the skin biopsies).
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