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of oncological patients. Therefore, the identification of
patients with lower HI and early use of moisturizers and
emollient creams could help prevent clinical symptoms.
Collaborative studies, with larger sample sizes, on the role
of HI in the evaluation of skin tolerability for targeted ther-
apies are ongoing. �

Acknowledgments and disclosures. Acknowledgments:
Editorial assistance was provided by Aashni Shah (Polis-
tudium SRL, Milan, Italy). This assistance was supported
by Pierre-Fabre.
Conflicts of interest: None
Financial support: The study was supported by Pierre-
Fabre
Data statement: All data are available from the correspond-
ing Author upon reasonable request.

1 Dermatologic Clinic, University of
Turin Medical School, Turin, Italy
2 Dermatology Unit, University of
Campania, Naples, Italy
3 Oncological Dermatology and
Skin Tumor Prevention Unit,
Dermatological Hospital “San
Gallicano”, Rome, Italy
4 Dermatology, IRCCS of Azienda
Ospedaliero-Universitaria di
Bologna, Bologna, Italy
5 Dermatology, Department of
Experimental, Diagnostic and
Specialty Medicine (DIMES),
University of Bologna, Bologna,
Italy
6 Polistudium SRL, Milan, Italy
7 Dermatologic Clinic, University of
Genova, Genova, Italy
<pietro.quaglino@unito.it>

Simone AMABILE1

Luca TONELLA1

Marco RUBATTO1

Giuseppe
ARGENZIANO2

Graziella BABINO2

Pasquale FRASCIONE3

Emi DIKA4,5

Luca GIACOMELLI6

Aurora PARODI7

Pietro QUAGLINO1

1. Valentine J, Belum VR, Duran J, et al. Incidence and risk of
xerosis with targeted anticancer therapies. J Am Acad Dermatol
2015; 72: 656-67.
2. de Golian E, Kwong BY, Swetter SM, et al. Cutaneous compli-
cations of targeted melanoma therapy. Curr Treat Options Oncol
2016; 17: 57.
3. Long GV, Stroyakovskiy D, Gogas H, et al. Combined BRAF and
MEK inhibition versus BRAF inhibition alone in melanoma. N Engl J
Med 2014; 371: 1877-88.
4. Long GV, Hauschild A, Santinami M, et al. Adjuvant dabrafenib
plus trametinib in stage III BRAF-mutated melanoma. N Engl J Med
2017; 377: 1813-23.
5. Ascierto PA, Dummer R, Gogas HJ, et al. Update on tolerability and
overall survival in COLUMBUS: landmark analysis of a randomised
phase 3 trial of encorafenib plus binimetinib vs vemurafenib or enco-
rafenib in patients with BRAF V600-mutant melanoma. Eur J Cancer
2020; 126: 33-44.
6. Choi JN. Dermatologic adverse events to chemotherapeutic agents,
part 2: BRAF inhibitors, MEK inhibitors, and ipilimumab. Semin Cutan
Med Surg 2014; 33: 40-8.
7. Heinrich U, Koop U, Leneveu-Duchemin MC, et al. Multicentre com-
parison of skin hydration in terms of physical-, physiological- and
product-dependent parameters by the capacitive method (Corneometer
CM 825). Int J Cosmet Sci 2003; 25: 45-53.
8. Zhai H, Dika E, Goldovsky M, Maibach HI. Tape-stripping method
in man: comparison of evaporimetric methods. Skin Res Technol
2007; 13: 207-10.

9. Serup J. EEMCO guidance for the assessment of dry skin (xero-
sis) and ichthyosis: clinical scoring systems. Ski Res Technol 1995; 1:
109-14.

doi:10.1684/ejd.2022.4198

IgA nephropathy preceded by erythro-
derma with eosinophilia

A 60-year-old male was referred to us with a one-year
history of erythroderma on his whole body. His skin
lesions had been refractory to topical treatment. His med-
ical history was unremarkable, except for hypertension
and hyperlipidaemia. His family had no health problems.
Examination revealed flat erythematous lesions scattered
on the whole body, often coalesced into plaques (figure 1A,
B). The eruptions were very itchy. Skin biopsy specimens
showed mild spongiosis in the epidermis, with a focal
vacuolar change in basal keratinocytes (figure 1C). There
was no atypical lymphocyte infiltration in the skin speci-
mens. Direct immunofluorescence showed no deposition of
immunoglobulins or complements in the skin. Laboratory
examination revealed severe eosinophilia: white blood cells
at 11.6×109 cells/L (reference range: 4.0-10 ×109 cells/L),
with 29.0% eosinophils (reference range: 0.4-8%). Hep-
atic function and renal function were within normal limits.
Neither anti-nuclear antibodies nor anti-HTLV1 antibodies
were detected.
The cessation of medications, which included anti-
hypertensive drugs, did not improve his symptoms.
Whole-body computed tomography revealed multiple lym-
phadenopathies in the inguinal area. However, lymph node
biopsy specimens showed no malignancies. Bone mar-
row aspiration did not reveal any atypical blood cells.
Flow cytometric analyses of the bone marrow revealed
CD3+ (75.4%), CD4+ (36.4%), CD8+ (41.2%), and CD2+

cells (82.3%). FIPIL1-PDGFRa fusion, a hallmark of
chronic eosinophilic leukaemia, was not detected. During
physical and laboratory examinations, his renal func-
tion gradually deteriorated, prompting a renal biopsy.
The kidney specimens showed sclerotic changes in the
glomeruli. Immunofluorescence revealed IgA deposition
in the mesangial area (figure 1D). The diagnosis of IgA
nephropathy was made. The patient underwent pulsed
corticosteroid therapy, which resulted in the complete
remission of the renal dysfunction, skin symptoms, and
eosinophilia. The corticosteroids were gradually reduced
to 4 mg prednisolone/day. No obvious recurrence of
nephropathy, erythroderma, or eosinophilia was observed at
five years.
Erythroderma is a skin condition characterized by dif-
fuse erythema and scaling of the skin all over the body
(≥90% based on the most common definition) [1]. Differ-
ential diagnoses of erythroderma include psoriasis, lichen
planus, eczema, ichthyosis, mycosis fungoides and Sézary
syndrome. Underlying diseases, such as graft-versus-host
disease, diabetes mellitus and internal malignancy, are also
known causes [1]. To the best of our knowledge, IgA
nephropathy has not been associated with erythroderma in
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Figure 1. A, B) Clinical manifestations showing extensive erythema on the back (A) and the abdomen (B). C) Skin biopsy
specimen (haematoxylin and eosin staining; original magnification: x200). D) Immunofluorescence of the renal biopsy specimen
reveals IgA deposits in the glomerular mesangium (original magnification: x400).

the literature, except a case with extensive psoriasis with
IgA nephropathy [2]. In our case, the diagnosis of psori-
asis was excluded by skin histopathology. We suspected
that the patient had erythroderma secondary to eczema, but
this scenario was unlikely because his eruptions did not
respond to topical corticosteroids. Therefore, the erythro-
derma in our case might have stemmed from peripheral
blood eosinophilia.
Peripheral blood eosinophilia is also a risk factor
for end-stage kidney disease (classified by eGFR ≤
5 mL/min/1.73m2) based on multiple aetiologies, includ-
ing IgA nephropathy [3]. Our case points to the necessity
of a check-up of the kidneys when unexplained eosinophilia
is seen. The most common eosinophilic disease associ-
ated with IgA nephropathy is Kimura’s disease, which is
recurrent cervical lymphadenitis. Our case showed no such
lymph node inflammation in the head or neck. Further-
more, hypereosinophilic syndrome (HES) [4] was excluded
in our case because dense eosinophil infiltration was not
observed in the skin, lymph nodes, or kidneys. Eosinophilic
infiltration is not always present in the kidney speci-
mens of eosinophilia-induced renal diseases [5]. Therefore,
it is most likely that the renal dysfunction in our case
resulted from an inflammatory response indirectly induced

by eosinophils through the secretion of cytokines (e.g.,
TGF-�, TGF-�, TNF-�, IL-6, and IL-8) [5].
The lymphocytic variant of hypereosinophilic syndrome
(L-HES) is an HES subtype driven by cytokines produced
by CD3- CD4+ T-cells and can accompany erythroderma
[6]. L-HES was a differential diagnosis in our case, but as
our routine testing did not include multi-colour labelling,
we were unable to confirm CD3- CD4+ populations. In
any case, the proportion of CD3+ and CD4+ cells was
not skewed in the bone marrow. Accordingly, the periph-
eral blood eosinophilia in our case might be categorized as
idiopathic.
In summary, this is the first reported case of IgA nephropa-
thy preceded by erythroderma with eosinophilia. When
primary skin diseases and underlying malignancies are
ruled out as the cause of erythroderma with eosinophilia,
clinicians must look into the dysfunction of other organs,
including the kidneys. �
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Exacerbation of livedoid vasculopathy
after coronavirus disease 2019

Coronavirus disease 2019 (COVID-19) is an infectious
disease caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). COVID-19 typically presents
with fever, fatigue, myalgia, headache, diarrhoea, cough
and dyspnoea [1], and was declared a pandemic by the
World Health Organization on 11th March, 2020. Cuta-
neous manifestation of COVID-19 was first described as
a “rash” and was observed in 0.2% of 1,099 hospital-
ized patients in China [2]. The reason why there were so
few reports of cutaneous symptoms may be because cuta-
neous lesions were not generally included in the COVID-19
clinical spectrum. Recalcati was the first to analyse cuta-
neous manifestations that were identified in about 20% of
COVID-19 patients [3]. Despite the increasing incidence
of cutaneous manifestations of SARS-CoV-2 infection,
effects of COVID-19 on patients with underlying cutaneous
diseases are rarely reported. Here, we describe the exac-
erbation of livedoid vasculopathy (LV) by SARS-CoV-2
infection.
A 68-year-old man visited our clinic due to worsening
lower leg pain after three days of asymptomatic SARS-
CoV-2 infection. In 2009, he was diagnosed with LV
after physical examination and histopathological anal-
ysis (figure 1A, B). He had been taking clopidogrel
bisulphate for 10 years with no associated adverse
effects.

Physical examination revealed bilateral brownish ery-
thematous livedoid skin changes on the lower limbs
and painful palpable erythema with crusting on the
ankles. One month after the COVID-19 outbreak, he
experienced skin ulceration. Treatment with rest and top-
ical treatment improved the ulcer after three months
(figure 1C).
The cutaneous manifestations of COVID-19 are classi-
fied into six main clinical patterns: (1) urticarial rash; (2)
confluent erythematous/maculopapular/morbilliform rash;
(3) papulovesicular exanthem; (4) chilblain-like acral pat-
tern; (5) livedo reticularis/racemosa-like pattern; and (6)
purpuric “vasculitic” pattern [4]. Although the exact patho-
physiology of these symptoms is unknown, hyperactive
immune response, complement activation, microvascular
injury, vasculitis, vascular thrombosis and neoangiogene-
sis are implicated [4]. Pulmonary and cutaneous thrombotic
microvascular damage with deposition of complement pro-
tein and SARS-CoV-2 spike glycoprotein were reported
in five patients with COVID-19 and severe respiratory
failure [5]. The complement component of SARS-CoV-2-
specific spike glycoprotein was present in both the lungs
and skin. COVID-19 may induce thrombotic microvascular
injury syndrome via activation of alternative and lectin
complement pathways [5], thereby resulting in cuta-
neous manifestations such as LV. Furthermore, high
levels of von Willebrand factor (vWF) are common in
COVID-19 patients, possibly due to endothelial dam-
age. An explanation for this could be that SARS-CoV-2
enters cells via the transmembrane protein angiotensin-
converting enzyme (ACE) 2 [6]. ACE2 is expressed
on the surface of alveolar epithelial cells, as well as
arterial and venous endothelial cells [7]. The entry of
the virus could contribute to inflammation and dam-
age of endothelial cells causing release of prothrombotic
mediators, primarily vWF from Weibel–Palade storage
bodies, and exposing underlying collagen to which vWF
binds [6].
LV is a condition of thrombotic vasculopathy, which mani-
fests as recurrent reticulated purpura of the legs associated
with erythematous or purpuric papules. The reticulated pur-
pura develops into small ulcers and eventually heals to form
atrophie blanche [8]. Histopathologically, LV is thrombo-
sis in the blood vessels of the dermal vascular endothelium
[9, 10]. Inactivation of antithrombotic function in the der-
mal vascular endothelium is the most likely aetiology of
LV. As previously described, livedo reticularis is a cuta-
neous manifestation of COVID-19. We speculate that the
eruption was exacerbated by SARS-CoV-2 infection due to
the overlap in aetiology.
We describe the first case of LV exacerbated by
SARS-CoV-2 infection. COVID-19 can induce peripheral
vasoconstriction in patients with LV, resulting in vaso-
occlusive lesions and skin ulcers. This study highlights
the importance of considering the possibility of LV exacer-
bation in patients with COVID-19, even in asymptomatic
cases. �
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