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Abstract: Urticaria is an inflammatory skin disorder that may occur in isolation or associated with an-
gioedema and/or anaphylaxis. Clinically, it is characterized by the presence of smooth, erythematous
or blanching, itchy swelling, called wheals or hives, which greatly vary in size and shape and last less
than 24 h before fading to leave normal skin. Urticaria is the consequence of mast-cell degranulation
that can be caused by immunological or non-immunological mechanisms. From a clinical point of
view, many skin conditions can mimic urticaria and their recognition is mandatory for a correct
management and therapeutic approach. We have reviewed all of the main relevant studies which
addressed differential diagnosis of urticarial, published until December 2022. The National Library
of Medicine PubMed database was used for the electronic research. The present review offers a
clinical narrative overview, based on the available literature, of the principal skin disorders that can
be misdiagnosed as urticaria (mainly autoinflammatory or autoimmune disorders, drug-induced
reactions, and hyperproliferative diseases). The aim of this review is to provide clinicians a useful
tool for correctly suspecting and identifying all of these conditions.

Keywords: urticaria; differential diagnosis; auto-inflammatory syndromes; autoimmune disorders;
drug-related eruptions; hyperproliferative diseases

1. Introduction
1.1. Definition, Classification and Pathogenesis of Classic Urticaria

Urticaria is an inflammatory disorder presenting with transient wheals, angioedema or
both, without systemic symptoms. It is the consequence of the degranulation of mast-cells
that can be spontaneous or triggered by various agents. Acute urticaria (duration < 6 weeks)
often associates with infections, or food or drugs intake. Chronic urticaria (CU) (duration
> 6 weeks) may be spontaneous (chronic spontaneous urticaria, CSU) when no specific
trigger can be found, associated with systemic disorders or inducible (chronic inducible
urticaria, CIndU) by well-defined stimuli [1,2].

The pathogenesis of CSU involves several factors including a genetic predisposition
and undefined triggers such as drugs, infections, systemic diseases and allergy. These
agents can induce the stimulation of autoimmunity pathways, both IgE or IgG/IgM-
mediated, or the activation of the coagulation cascade that are responsible of mast-cell
degranulation [3].

Depending on the type of the stimulus, CIndU can be divided into physical urticaria
that may be due to stroking, rubbing or scratching in case of urticarial dermographism, cold,
heat, vibration, delayed pression or sun exposure, and into non-physical urticaria including
contact, acquagenic and cholinergic urticaria when provoking substances, water or rapid
increase of body temperature represent respectively the specific trigger. Characteristic of
CIndU is the ability to reproduce urticarial reactions with challenge tests involving the
application of the suspected eliciting stimulus [4].
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1.2. Epidemiology

CU is a common disease affecting a considerable part of the population with important
regional differences. The estimated prevalence worldwide differs across studies, ranging
from 0.08% to 3.08% [5–7].

In a recent cross-sectional analysis, CU showed a standardized prevalence of 0.23%
among adults in the United States with women presenting twice the percentage of men [8].
On the contrary, in the largest European study a prevalence of 0.51% was found (although
these data were not standardized) [9].

Regarding children, few epidemiologic data are available but recent studies showed a
prevalence ranging from 0.7% to 1.38% [10,11].

1.3. Clinical and Histologic Aspects

Wheals are the main clinical manifestation of urticaria and consist in skin lesions of
variable sizes and with a round or polycyclic morphology, characterized by edema and
variable erythema. They are typically itchy, present an asymmetrical distribution and
resolve within 24 h without any sequels. Angioedema is a painful edema of the deep
dermis or subcutaneous tissues that resolves in less than 72 h.

Histology of CU shows swelling of the superficial dermis associated with dilation
of vessels without leukocytoclasia or wall damage. A perivascular eosinophilic and neu-
trophilic infiltrate can be observed whereas macrophages or lymphocytes are less repre-
sented [12].

1.4. Therapy

The key points of urticaria therapy are the avoidance of known triggers and aggra-
vating factors, patient’s reassurance and education. However, in the majority of patients,
triggers are not identifiable and systemic medications are needed. These can be stratified
into first-, second-, and third-line therapies [13]. The first step consists of second-generation
H1 antihistamines taken on daily basis. They specifically antagonize the peripheral H1
receptors and are less sedating than first generation H1 antihistamines. H1 antihistamines
reduce pruritus, flatten wheals, shorten wheal duration and reduce wheal numbers. If
the first step fails, the second step involves increasing the dosage of the H1 antihistamine
already in use, up to four times the recommended dose [14]. After two to four weeks,
if no clinical improvement occurs, omalizumab should be considered. Omalizumab is a
monoclonal antibody (recombinant humanized IgG1κ) that can prevent IgE interaction
with its (FcεRI) on basophils and mast cells by binds to the constant region of free IgE [15].
The functioning of omalizumab is not fully understood; the proposed mechanisms are the
following: reduction in circulating free IgE levels, reduction in expression of IgE FcεRI
receptors on mast cells and basophils, decrease in mast cell sensitivity, reduction in IgE–
basophil crosslinking, reduction in IgG autoantibody activity. At the moment omalizumab
is the only monoclonal antibody approved for chronic spontaneous urticaria in patients
aged 12 or more at the dosage of 300 mg every four weeks for at least six doses.

Several guidelines consider as ciclosporin as a possible third-line therapy for chronic
spontaneous urticaria [16]. Cyclosporine (2–4 mg/kg/day) appears to benefit approx-
imately two-thirds of patients with chronic autoimmune urticaria refractory to antihis-
tamines, however in most patients the remission is only temporary, and relapse occurs after
few months [17]. Even if cyclosporine fails other immunosuppressive therapies might be
considered such as azathioprine, methotrexate and micophenolate mofetil. Regarding the
use of systemic corticosteroids, short-term therapy (i.e., maximum of 10 days) can be used
in acute urticaria or exacerbations of chronic spontaneous urticaria [18].

1.5. Differential Diagnosis

There are several diseases, mainly autoinflammatory or autoimmune disorders, drug-
induced reactions and hyperproliferative diseases, that may mimic urticaria and that
must be distinguished for a correct therapeutic approach. Frequently these conditions
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are characterized by the development of atypical wheals that may be infiltrated or have a
duration exceeding 24 h with a scaly or a hypo/hyperpigmented evolution. These wheals
may present a symmetric distribution and be associated with papules, vesicles, bullae or
other elementary skin lesions, but usually with no angioedema. Another important sign of
these disorders is the presence of systemic symptoms such as unexplained recurrent fever,
joint or bone pain and malaise [19,20].

Conventional therapies for chronic spontaneous urticaria are usually not effective
especially in autoinflammatory fever syndromes and neutrophilic urticarial dermatoses.
The former group responds to anti-IL-1 agents such as anakinra, while the latter is usually
responsive to dapsone or colchicine [16].

The main differential diagnoses of urticaria are summarized in Table 1.

Table 1. Main differential diagnoses of urticaria.

Disease Epidemiology Clinical Features Histopathology

Urticaria All ages Wheals < 24 h, angioedema Swelling of superficial dermis, dilation of vessels,
perivascular inflammatory infiltrate

Urticarial Dermatitis Mean age: 60 y.o. Overlapping urticarial and eczematous
features—simultaneously or sequentially

Dermal hypersensitivity reaction pattern: dermal and
perivascular lymphocytic infiltrate + scattered

eosinophils. Epidermal spongiosis.
Corneum unaffected.

Urticarial vasculitis Mean age: 30–40 y.o. Wheals (0.5–5 cm) lasting >24 h, dark-red or brown.
Painful and/or burning sensation.

Karyorrhexis + erythrocytes outside vessels + fibrin
inside vessels + neutrophilic infiltrate

Cutaneous lupus
erythematosus

Females
3rd–4th decade

Broad spectrum.
LE specific and LE nonspecific skin manifestations.

overlapping features: (i) epidermal vacuolization +
apoptosis, (ii) interface dermatitis, (iii) dermal

inflammation, (iv) follicular plugging, (v) thick basal
membrane (vi) dermal mucin deposits

Bullous Pemphigoid Elderly
Polymorphic

Tense bullae→ erosions/crusts on erythematous
urticarial skin

(i) subepidermal rupture (ii) perivascular infiltrate of
eosinophils, (iii) eosinophilic spongiosis.

DIF: linear deposition of C3 and IgG at the basal
membrane

Pemphigoid
gestationis

Pregnant
women/post-partum

Polymorphic: eczematous, erythema multiforme-like,
urticaria-like, papules→ tense blisters.

Starts on the abdomen

(i) papillary edema, (ii) dermal inflammatory infiltrate,
(iii) subepidermal blistering.

DIF: linear deposition of C and IgG at the
dermal-epidermal junction.

Dermatitis
herpetiformis Mean age: 30–40 y.o. Papulo-vesicular rash at the extensor surfaces of the

limbs

Vesicle = sub-epidermal split + neutrophilic infiltrate
at dermal papillae. Perivascular polymorphic

inflammatory infiltrate

Autoimmune
progesterone

dermatitis

Women of
childbearing age

Heterogenous: urticaria-like, vesiculobullous,
erythema multiforme, eczema, maculopapular

eruption, purpura/petechiae
Nonspecific findings

Mastocytosis
Different onset age

depending on
subtype

MPCM: yellowish/brown lesions.
TMEP: multiple erythematous/hyperpigmented

macules + telangiectasias.
Cutaneous mastocytoma: solitary yellowish/brown

macule/nodule/plaque.
DCM: generalized erythema and pachydermia.

Multifocal infiltrates of mast cells

Hypereosinophilic
syndrome All ages Pruritic, tender, erythematous papules/plaques.

Trunk and/or extremities. Nonspecific findings

Iatrogenic rash All ages Erythematous macules/papules→ confluent.
Start on the trunk→ extremities symmetrically. Nonspecific findings

Fixed drug eruption All ages Red/purple, well-demarcated round/oval patch
(i) vacuolar interface dermatitis (ii) polymorphic

infiltration (iii) necrotic keratinocytes (epidermis) (iv)
pigment incontinence

Wells syndrome Adults Erythematous, edematous, infiltrated plaques.
Abrupt onset.

Acute: dermal edema + dense eosinophilic infiltrate
without vasculitis.

Subacute: flame figures (degeneration of collagen due
to eosinophil degranulation)

Regressive: no eosinophils + microgranulomas

Sweet syndrome All ages Painful, elevated, edematous, well-demarked
red/purple-red papules/plaques

dense neutrophilic infiltrate in the dermis, without
vasculitis

Polymorphic eruption
of pregnancy Pregnant women Erythematous and edematous papules→ plaques.

Starts on the abdomen. Nonspecific findings
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Table 1. Cont.

Disease Epidemiology Clinical Features Histopathology

Hyper IgE syndromes 50% neonatal onset Eczema/atopic dermatitis Nonspecific findings

Insect bite reactions Any age Erythematous urticarial papules (2–10 mm) Nonspecific findings

Neutrophilic
urticarial dermatosis Urticarial rash Intense neutrophilic infiltrate

Erythema multiforme All ages Pink/red papules,→ plaques→ classic target lesion

Early stages: perivascular mononuclear cell infiltrate.
Target lesion: dermal edema

(peripherically) + necrotic keratinocytes/epidermal
changes (centrally)

DIF: direct immunofluorescence, LE: lupus erythematosus, MPCM: maculopapular cutaneous mastocytosis,
TMEP: teleangectasia macularis eruptiva perstans, DCM: diffuse cutaneous mastocytosis.

The aim of this review is to offers a clinical overview, based on the available literature,
of the principal skin disorders that can be misdiagnosed as urticaria and provide clinicians
a useful tool for correctly suspecting and identifying all of these conditions.

2. Autoinflammatory Urticarial Syndromes

Autoinflammatory urticarial syndromes (AUS) represent a heterogeneous group of
disease that may be hereditary or acquired. Dysregulation of IL-1 pathway and hyperacti-
vation of inflammasome are suspected to be the main pathogenetic mechanisms underlying
these disorders [21].

Diagnostic criteria include urticarial lesions and several systemic symptoms. In AUS
eruptions are typically characterized by flat and only slightly itchy wheals lasting up to
24 h and mainly involving extremities and trunk. Laboratory shows elevated inflammation
markers whereas neutrophilic leukocytosis can be found on skin biopsy [19,22].

The main AUS and their characteristics are summarized in Table 2.

2.1. Neutrophilic Urticarial Dermatosis

Neutrophilic urticarial dermatosis (NUD) is a rare condition characterized clinically
by an urticarial rash and histologically by an intense neutrophilic infiltrate. It may have a
chronic or a recurrent course interspersed with symptom-free periods. The skin eruption
occurs especially on the trunk and the limbs and is characterized by erythematous macules
and papules, sometimes confluent in barely raised plaques, with less pronounced itch and
edema than classic urticaria. This rash generally presents a longer duration with a resolution
occurring within 24 to 48 h. Purpuric aspect or hyperpigmented sequels are not observed.

Systemic symptoms are frequent and typically represented by fever, fatigue, myalgia
and arthralgia; chest or abdominal pain can also be reported [23]. These extra-cutaneous
signs can be present even with no underlying disorders. In fact NUD is often associated
with systemic conditions, such as cryopyrin-associated periodic syndrome adult-onset Still
disease or systemic lupus erythematosus, but it can occur also as an entity on its own.

Histology of NUD shows a dermal neutrophilic infiltrate with interstitial and perivas-
cular spreading and leukocytoclasia. Neutrophils are typically arranged in Indian file next
to collagen bands and in sweat glands can present an epithelial tropism. NUD differs from
urticaria vasculitis for the absence of fibrinoid necrosis of vessel walls and from Sweet
syndrome since no significant dermal edema can be found [24].

2.2. Cryopyrin-Associated Periodic Syndrome

Cryopyrin-associated periodic syndrome (CAPS) represents a group of autosomal
dominant autoinflammatory diseases due to gain-of-function mutations in the nucleotide-
binding oligomerization domain-like receptors (NLR), family pyrin domain containing 3
(NLRP3) genes. These mutations are responsible for a hyperexpression of pro-inflammatory
cytokines, such as IL1β and IL18, caused by a constant activation of the NLRP3 inflamma-
some [22].



Biomedicines 2023, 11, 1096 5 of 23

Table 2. Principle autoinflammatory urticarial syndromes.

Syndrome Age of Onset Duration of Clinical
Manifestation Skin Lesions Systemic Symptoms

Familial cold
auto-inflammatory

syndrome
Infancy <24 h Cold-induced urticarial

eruptions
Fever, arthralgia, nausea, vomiting and

conjunctivitis

Muckle-Wells syndrome Infancy-adolescence 1 to 3 days Wheal-and-flare macules
and papules

Fever, arthralgia, conjunctivitis,
progressive sensorineural loss and risk

of amyloidosis

Chronic infantile
neurologic, cutaneous and

articular syndrome
Neonatal period Continuous with flares Persistent urticaria-like

rash

Fever, neurologic disorders (aseptic
meningitis), ocular manifestations

(progressive visual loss due to
papilledema and atrophy of optic

nerve) and joint involvement
(deforming osteo-arthropaty)

Schnitzler’s syndrome Adulthood (mean age
50 years) 12 to 36 h

Slightly itchy wheals
occasionally with

hyperpigmented evolution

Recurrent fever, fatigue, general
malaise, arthralgia, myalgia, bone pain,

hepato-splenomegaly and
lymphadenopaty.

IgM or IgG monoclonal gammopathy
as obligate criterion for diagnosis.

Adult-onset Still’s disease 16–35 years 24–36 h
Mildly itchy skin rash with
salmon-pink macules and

papules

High-spiking fever in the afternoon or
early evening, arthralgia or arthritis,

sore throat, serositis,
hepato-splenomegaly and

lymphadenopaty

Systemic-onset juvenile
idiopathic arthritis <16 years 24–36 h Transient pink macular

eruption

High-spiking fever, poly-arthritis,
serositis, hepato-splenomegaly and

lymphadenopaty

Mevalonate kinase
deficiency

First year of life (mean age
6 months) in HIDS and at

birth or ante-natal in
mevalonic aciduria

3–7 days

Evanescent
maculo-papular rashes

occasionally with purpuric
aspects

Recurrent fever, abdominal pain,
vomiting and/or diarrhea,

lymphadenopathy, arthralgia and
non-erosive arthritis in HIDS.

Neurologic alterations and
hematologic abnormalities in

mevalonic aciduria.
Elevated IgD levels as laboratoristic

finding.

TNF-receptor-associated
periodic syndrome <10 years

5 to 25 days with
recurrences every 4 to

6 weeks

Migrating erythema with
centrifugal evolution and
less frequently urticarial

plaques

High fever, abdominal and chest pain,
arthralgia, myalgia, eye involvement

(uveitis or conjunctivitis)

The CAPS spectrum encompasses three overlapping phenotypes presenting an in-
creasing impact on patients’ clinical conditions: familial cold auto-inflammatory syndrome
(FCAS), Muckle-Wells syndrome (MWS), and chronic infantile neurologic, cutaneous and
articular syndrome (CINCA), also called neonatal-onset multisystem inflammatory disease
(NOMID). These disorders typically present an early onset in the first few years of life and
are characterized by systemic symptoms such as recurrent fever, fatigue, joint and muscular
pain and variable organ involvement.

Skin is frequently affected by a non-itchy or only slightly pruritic urticarial eruption
characterized by symmetrical distribution of macules, papules or plaque with a pink or
pale red color. A halo of vasoconstriction may be observed at the periphery of the lesions
whereas edema or annular configuration are not reported. Cutaneous eruptions in CAPS
have a longer duration than classic urticaria (24–48 h) but still resolve with no sequels.

In FCAS, skin rashes often appear 2 h after cold exposure, especially in areas not
directly exposed such as the upper arms, trunk, buttocks and thighs but may resolve
spontaneously within 24 h. After 4–6 h, other symptoms such as fever and arthralgia may
occur. Nausea, vomiting and conjunctivitis are also reported. MWS is characterized by
a longer lasting skin eruption (one to three days) and a higher frequency of progressive
sensorineural hearing loss and amyloidosis than FCAS. CINCA/NOMID, the most severe
phenotype, usually presents an early onset with congenital and often continuous urticarial
eruption associated with neurologic, ocular and joint involvement that are responsible
for the low life expectancy of this disorder [21]. Histology of CAPS typically presents the
pattern of NUD.



Biomedicines 2023, 11, 1096 6 of 23

There are also other autosomal dominant auto-inflammatory diseases that may present
with urticarial rashes. These conditions are caused by mutations in various genes such as
the NLR family pyrin domain containing 12 (NLRP-12), the phospholipase C gamma 2
(PLCG2) and the NLR family caspase recruitment domain containing 4 (NLRC4) [22].

2.3. Schnitzler’s Syndrome

Schnitzler’s syndrome is a rare condition considered a paradigm of acquired auto-
inflammatory disorder with late onset (mean age 50 years). Its etiology is still unclear even
if a hyperactivation of IL1 pathway is supposed, considering the efficacy of IL1-inhibitors
in the treatment of the disease.

The clinical features of Schnitzler’s syndrome are represented by an urticarial eruption
usually less itchy and longer lasting (12 to 36 h) than classic urticaria and characterized by
lesions that in some cases resolve with a brown hyperpigmentation. Systemic symptoms
include an otherwise explained recurrent fever > 38 ◦C that typically appears with the
cutaneous eruption, fatigue or general malaise, arthralgia, myalgia or bone pain. Lym-
phadenopathy, liver and/or spleen enlargement are also reported. The main laboratory
finding is a monoclonal IgM gammopathy that represents an obligate criterion for the
diagnosis together with the chronic urticarial rash. A few cases with a monoclonal IgG gam-
mopathy are also described. Further reported features include leukocytosis and elevated
sedimentation rate [25].

A neutrophilic dermal infiltrate, identical to those described in NUD, is observed on
skin biopsy.

Schnitzler’s syndrome can be complicated by systemic amyloidosis or by an evolution
into a lymphoproliferative disorder that can be seen in 15% of patients.

2.4. Adult-Onset Still’s Disease

Adult-onset Still’s disease (AOSD) is a rare systemic condition of undefined etiology
that seems to be linked to a genetic predisposition, viral and bacterial infections, and a
dysregulation of immune functions involving both auto-inflammatory and auto-immune
pathways [26]. The onset of the disease usually occurs between the ages of 16 and 35 with
a slightly higher predominance in females.

The main clinical features of AOSD include a high-spiking fever, typically with tem-
perature ≥ 39 ◦C, occurring in the afternoon or early evening and often associated with an
evanescent and mildly itchy skin rash characterized by salmon-pink macules and papules
on the proximal limbs and trunk. The cutaneous eruption follows the course of the fever
resulting more evident during the spike and disappearing with the fever resolution. In
some patients other different skin manifestations have been reported such as a longer-
lasting rash with a duration that reaches days or weeks without changes, plaques and
linear pigmentation or urticarial eruption with symmetrical distributed atypical wheals
characterized by a persistence longer than 24–36 h [27]. Other typical features of AOSD are
arthralgia or arthritis, lasting at least two weeks, and leukocytosis with a marked blood neu-
trophilia probably linked to a granulocyte hyperplasia in the bone marrow. Minor criteria
of the disease include cardio-pulmonary, liver or spleen involvement, sore throat and lym-
phadenopathy. According to Yamaguchi criteria, usually applied to classify and diagnose
AOSD, infections, malignancies and other rheumatic diseases must be excluded [28].

Histology of cutaneous lesions, especially salmon-pink rashes, shows a perivascular,
mixed lymphocytic and neutrophilic infiltrate of the superficial dermis without epidermis
involvement. Necrosis of keratinocytes in the upper half of the epidermis associated with
neutrophilic inflammation in the papillary dermis can be observed in case of persistent
eruption with papules and plaques.

In cases of atypical urticarial lesions, histologic findings of NUD are reported [29].
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2.5. Systemic-Onset Juvenile Idiopathic Arthritis

Systemic-onset juvenile idiopathic arthritis (SoJIA) represents an inflammatory sys-
temic disorder largely due to a dysregulation in innate immunity pathways, especially
involving pro-inflammatory cytokines such as IL-1, IL-6, and IL-18. However recent evi-
dences have shown an important role of adaptive immunity as well, considering the activity
of IL-17 producing effector CD4+ cells in the chronic stage of the disease [30].

SoJIA occurs in children < 16 years of age with high-spiking fever of unknown origin
and poly-arthritis that may be associated with skin eruption, enlargement in liver, spleen
and lymph nodes or serositis [31]. Cutaneous manifestations consist in a transient pink
macular eruption following the course of daily fever spike and presenting the same clinical
features as in AOSD.

2.6. Mevalonate Kinase Deficienc

Mevalonate kinase deficiency (MKD) is a syndrome caused by a mutation in both
copies of the MVK-gene, responsible for a block of the mevalonate metabolism that leads
to an autoinflammatory disorder.

MKD includes two phenotypes of increasing severity, named Hyper-IgD and periodic
fever syndrome (HIDS) and mevalonic aciduria (MA) [32].

HIDS usually occurs in infancy (mean age at onset of 6 months) with recurrent fever,
often exceeding 40 ◦C, associated with abdominal pain, vomiting and/or diarrhea, lym-
phadenopathy, arthralgia, and non-erosive arthritis. Cutaneous manifestations are hetero-
geneous including evanescent maculo-papular rashes, sometimes with vasculitis aspects,
oral aphthous ulcers, and occasionally erythema nodosum [33].

In MA the onset of the disease may be at birth or ante-natal with congenital malforma-
tions. Neurologic alterations and hematologic abnormalities, often responsible for early
death, are reported. Laboratories typically show elevated IgD levels [34].

2.7. TNF-Receptor-Associated Periodic Syndrome

TNF-receptor-associated periodic syndrome (TRAPS) is an auto-inflammatory condi-
tion due to pathogenic variants of the gene encoding the TNF-receptor superfamily 1A. It is
a hereditary periodic fever disorder presenting in children < 10 years of age with episodes
of high temperature that last from 5 to 25 days and that occur every 4–6 weeks.

Other clinical features include abdominal and chest pain, arthralgia, myalgia, eye
involvement with uveitis or conjunctivitis and cutaneous manifestations [35].

The skin can be affected by migrating erythema with centrifugal evolution or less
frequently by urticarial plaques [36]. Histology shows a monocytic and lymphocytic
infiltrate with perivascular distribution [37].

3. Immune-Mediated Conditions

Immune-mediated conditions are a heterogeneous group of disorders that result from the
abnormal activity (e.g., extreme inflammatory response) of immune cells due to various triggers.

3.1. Urticarial Dermatitis

Urticarial dermatitis (UD) is an inflammatory disorder that combines overlapping
urticarial and eczematous features that develop simultaneously or sequentially.

Etiology of DHR may be linked to drug hypersensitivity, viral infections, infestations
and several other clinical scenarios [38], but there are also cases of UD that can only be
classified as an independent entity. In the literature cases of paraneoplastic skin eruption
described as UD are also reported [39].

It occurs especially in adult patients (mean age 60 years) presenting with both ery-
thematous, excoriated and scaly patches resembling eczema and a wheal-and-flare itchy
reaction with papules and plaques mimicking urticaria but lasting longer than 24 h [40].

The histology of UD shows the so-called dermal hypersensitivity reaction (DHR)
pattern that is characterized by a lymphocytic infiltrate with a superficial to mid-dermal
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perivascular localization and accompanied by scattered eosinophils. Only minimal epi-
dermal spongiosis can be observed whereas stratum corneum is typically unaffected and
exocytosis is less significant than eczema. This pattern differs from classic urticaria where
lymphocytic inflammation extends beyond the superficial dermis involving deeper vessels
as well and is associated with neutrophilic infiltrate and interstitial edema [41,42].

3.2. Urticarial Vasculitis

Urticarial vasculitis (UV) is a condition clinically characterized by wheals lasting more
than 24 h. From a histopathological point of view, it shows leukocytoclastic vasculitis of
small vessels [43]. UV is thought to be a type III hypersensitivity reaction, mediated by the
formation of immune-complexes [44].

Recognizing UV is crucial, given a possible association with systemic features, how-
ever it can be challenging as the lesions of CSU and UV may be visually indistinguish-
able.Classical indurated wheals that last >24 h, often persist for several days, and may
leave a residual ecchymotic hyperpigmentation that is not seen in urticaria (Figure 1).
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Figure 1. Wheal-and-flare papules and plaques on the back due to urticarial vasculitis.

The urticaria-like lesions are usually dark-red or brown, especially in the center.
The erythema usually does not subside when exerting pressure. UV lesions are usually
smaller than those of urticaria, ranging from 0.5 to 5 cm in diameter. The itching sensation
associated with urticaria lesions is not present in UV; patients usually complain of a painful
and/or burning sensation [44].

UV lesions usually resolve with residual hyperpigmentation.
A recent study shed light on a novel dermoscopic sign that can significantly aid in

the diagnosis of UV: subclinical purpuric patches/globules (PG) can be seen in UV lesions
with dermoscopy (19-fold increase in the odds for UV at multivariate analysis) [45].

A skin biopsy, however, is the only tool for a definitive diagnosis of UV.
The main histological criteria include: signs of karyorrhexis (nuclear dust), presence

of erythrocytes outside the vessels, presence of fibrin inside the vessels and neutrophilic
infiltrate. An urticarial vasculitis score (UVS), which is a combined quantitative assessment
of the three criteria leukocytoclasia, fibrin deposits and extravasated erythrocytes, showed
promising results in distinguishing UV from CSU in skin histopathology [45].

3.3. Cutaneous Lupus Erythematosus

Lupus erythematosus (LE) is a connective tissue disorder that primarily occurs in
females between the third to fourth decade of life [46].
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Autoantibodies, immune complexes, and loss of immune tolerance are at the base of
the pathogenesis of the disease [47].

Cutaneous lupus erythematosus (CLE) is divided in three categories: chronic cuta-
neous lupus erythematosus (CCLE), subacute cutaneous lupus erythematosus (SCLE) and
lastly acute cutaneous lupus erythematosus (ACLE) [46,47]. In ACLE an erythematous
rash localized to the nose and cheeks, symmetrically (malar rash) is typical. SCLE lesions
are usually localized in photoexposed areas of the body. Morphologically, SCLE lesions can
be papulosquamous or annular with central clearing; both forms can occur together in the
same patient and typically heal without scarring [47]. CCLE includes many forms, such as
discoid lupus erythematosus (DLE), lupus tumidus, and more. DLE usually presents with
well-defined, annular erythematous patches or plaques with follicular hyperkeratosis. The
lesions expand, leaving depressed central atrophy and can progress to irreversible scarring
alopecia on the scalp [48].

From a hystopathological point of view, all types of specific CLE manifestations share
similar/overlapping features, such as: (i) epidermal vacuolization and apoptosis; (ii) an
interface dermatitis; (iii) dermal inflammation; (iv) follicular plugging; (v) higher thickness
of the basal membrane; and (vi) mucin deposition in the dermis [46].

Immunofluorescence studies show different patterns depending on the form in analy-
sis and can also be described as a spectrum/overlap between entities.

Nonspecific cutaneous manifestations are even more polymorphic and can include an
enormous variety of entities: photosensitivity, urticaria, erythema, vasculitis, Raynaud’s
phenomenon, bullous lesions, non-scarring alopecia, oral ulcers, and more [49–51].

4. Autoimmune Disorders

Autoimmune disorders are a broad group of conditions that occur when the immune
system attacks healthy cells/tissue due to the formation of auto-antibodies or T lympho-
cytes directed against autoantigens.

4.1. Bullous Pemphigoid

Bullous pemphigoid (BP) is the most common autoimmune sub-epidermal blistering
disorder and usually affects elderly patients [52].

BP is immunologically characterized by tissue-bound and circulating autoantibodies
directed against either the BP antigen 180 or the BP antigen 230 [53].

The clinical presentation of bullous pemphigoid can be polymorphic, but it character-
istically presents with intense generalized pruritus and tense bullae containing clear fluid
and evolving in eroded and/or crusted areas [52].

In typical cases, the vesicles and bullae occur on erythematous skin, together with
urticarial papules and plaques that occasionally assume an annular pattern (Figure 2).

In atypical cases, or during the prodromal phases, bullous lesions may be absent;
eczematous, popular, and/or urticarial cutaneous lesions can be seen instead [53].

From a histopathological point of view we can find: (i) subepidermal rupture; (ii) su-
perficial perivascular infiltrate made up of mainly eosinophils; (iii) eosinophilic spongiosis.
Spongiosis and an eosinophilic infiltrate at the papillary derma without vesiculation can
also be found in urticaria, which can make early diagnosis of PB difficult.

DIF is the gold standard for diagnosis of autoimmune blistering disorders. In PB a
linear deposition of C3 and IgG at the basal membrane can be found. BP immunoreactants
localize to the epidermal side of the preparation, while in other autoimmune bullous
diseases such as epidermolysis bullosa acquisita they localize on the dermal side.

The research of circulating auto-antibodies against BP180 and BP230 through ELISA
testing may be performed to further corroborate the diagnosis [53].
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4.2. Pemphigoid Gestationis

Pemphigoid gestationis (PG) is a rare (incidence: one case per 2000–60,000 pregnancies)
autoimmune bullous dermatosis specific of pregnancy and the post-partum period [54].

Clinically PG manifests with severe pruritus and polymorphic inflammatory skin
lesions: eczematous or erythema multiforme-like lesions, urticaria-like lesions, papules
that can evolve into tense blisters/bullae. The rash usually start in the periumbilical area
and can spread to the whole abdomen and limbs; the mucosae are spared [55,56].

PG occurs most commonly during the last trimester of pregnancy and is usually self-
limiting in the first two months after delivery. More rarely it can occur in the immediate
post-partum period or during the second trimester. In recurs in every following pregnancy
and the onset is earlier and with a worse presentation.

Risks for the fetus can be low birth weight and prematurity; skin lesions can be found
on the child at birth but resolve da sole after a few weeks from birth.

Lesions are classically sub-epidermal. At histopathology we find: (i) papillary oedema;
(ii) polymorphic inflammatory infiltrate in the dermis; (iii) subepidermal blistering. IFD
is the gold standard, showing linear deposition of complement and, less commonly, IgG
depositions along the dermal-epidermal junction. ELISA test for BP180 is also very sensitive
and specific for PG diagnosis [57,58].

Treatment depends on the severity of PG. For localized disease, topical corticosteroids
and oral antihistamins can be sufficient. Systemic corticosteroids can be used in diffuse
disease (>10% body surface) or for those cases resistant to topical treatment [54].

4.3. Dermatitis Herpetiformis

Dermatitis herpetiformis (DH) is an autoimmune bullous disorder caused by gluten.
It manifests as a recurring papulo-vesicular rash, defined as extremely pruritic from the
patient. The lesions can be found predominantly at the extensor surfaces of the limbs [59].

The development of IgA autoantibodies against transglutaminases are at the base of
pathogenesis for both DH and celiac diseases (CD). In DH, the deposit of autoantibodies
can be found in the superficial papillary dermis [60]. DH is currently regarded as a special,
distinct form of CD with combined intestinal and cutaneous manifestations [61].

The disease is characterized by intensely pruritic, polymorphic rash with small blisters
and papules. DH lesions affect most frequently the extensor surfaces of the elbows, knees
and buttocks. More rarely, the scalp, face, upper back and neck, can be affected. Clinically,
the symmetric involvement of extensor surfaces may guide the diagnosis.
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The intense pruritus associated with the disease often lead to intense scratching that
can break the small blisters, turning them into erosions and crusts; in the long run, this can
lead to scarring. On the other hand, the absence of pruritus can strongly suggest a different
diagnosis [59].

The diagnosis of DH is based on: (i) clinical picture; (ii) serology; (iii) histopathology;
and (iv) direct immunofluorescence. DIF is the gold standard for diagnosis, showing
deposits of IgA in the dermal papillae and/or dermoepidermal junction, with granular
pattern [60].

From a histopathological point of view, an intact vesicle shows sub-epidermal split
with neutrophilic infiltrate at the tips of the dermal papillae. Perivascular polymorphic
inflammatory infiltrate is also common [62].

4.4. Autoimmune Progesterone Dermatitis

Autoimmune progesterone dermatitis (APD) is a rare skin disease that affects women
of childbearing age; to date only 200 cases have been reported in the literature. APD
is probably caused by exposure to exogenous and/or endogenous progesterone causing
hypersensitivity reaction leading to the development of the clinical manifestation of the dis-
ease [63]. The clinical presentation of APD can include both cutaneous and non-cutaneous
features. The skin presentation is extremely heterogenous: urticaria-like manifestations,
vesiculobullous eruption, erythema multiforme, eczema, maculopapular eruption and
purpura/petechiae. The most often reported symptom is pruritus [64].

The lesions typically appear 3–10 days prior to menses, coinciding with the luteal
phase of the menstrual cycle, and resolve after menstruation. The clinical presentation is
quite similar at each recurrence. Other than the association with the menstrual cycle, cases
associated with pregnancy or exposure to hormone therapy have been reported [65].

5. Hyperproliferative Diseases

Hyperproliferative diseases are characterized by uncontrolled proliferation of cells which
can be determined by various factors, from environmental triggers to genetic mutations.

5.1. Mastocytosis

Mastocytosis encompasses a heterogeneous group of disorders characterized by the
proliferation of clonal mast cells into different tissues. Typically, these diseases are divided
into cutaneous mastocytosis (CM), when only the skin is affected, and systemic mastocytosis
(SM), when there is an involvement of bone marrow and other organs such as lymph nodes,
spleen and gastroenteric tract. CM usually occurs in childhood and tends to resolve
spontaneously after a few years or during adolescence [66,67]. Different subvariants of CM
are described on the basis of their clinical aspects.

Maculo-papular CM (MPCM), formerly called urticaria pigmentosa, is characterized
by yellowish to deep brown pigmented lesions that are small and round in the monomor-
phic variant, which usually affects adults, while they present different size and morphology
in the polymorphic one, which is more frequent in children (Figure 3).

MPCM usually affects the trunk and extremities while sparing the face, scalp and
palmar and plantar areas [68]. In some cases vesicle at the center of the lesions and
symptoms of mast cell activation, such as flushing and pruritus, can be observed [69]. A
typical feature of MPCM is the positivity of Darier’s sign which results highly suggestive
for the diagnosis.

It represents the elicitation of an urticarial reaction with the appearance of erythema
and wheals after the mechanical irritation of the skin; occasionally a spontaneous urtication
of the lesions is described as well.

Telangiectasia macularis eruptiva perstans (TMEP) is characterized by multiple ery-
thematous and hyperpigmented macules with telangiectasias [70], but without Darier’s
sign. This form usually affects adults and is considered a subvariant of MPCM [66].
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Cutaneous mastocytoma typically affects children within three months of life presenting
with a solitary yellowish to brown macule, nodule or plaque on the extremities with positivity
of Darier’s sign. Spontaneous resolution during childhood is commonly observed.

Diffuse cutaneous mastocytosis (DCM) usually presents at birth or during early in-
fancy with generalized erythema and pachydermia occasionally associated with marked
dermographism. Blistering with possible hemorrhagic evolution is common after irritation
of the skin [71].

CM is to be suspected when Darier’s sign is present but the definite diagnosis requires
a skin biopsy with immunohistochemical staining for tryptase and KIT [72].

Biopsy of CM shows multifocal infiltrates of mast cells that present a perivascular
distribution in papillary dermis and are located in skin appendage in the case of MPCM [73].
Extension to reticular dermis and subcutis is common in cutaneous mastocytoma, whereas
an entire involving of the skin layers is described in DCM.

5.2. Hypereosinophilic Syndrome

Hypereosinophilic syndrome (HES) is an uncommon, multisystemic and heterogenous
group of disorders, first described by Hardy and Anderson in 1968 [74]. HES can divided
into many subtypes (e.g., eosinophilic granulomatosis with polyangiitis overlap, myeloid
variant, lymphocytic variant, single-organ, idiopathic) [75]. Idiopathic HES is defined by
the presence of: (i) long-lasting (>6 months) blood eosinophilia (>1.5 × 1053/L); (ii) organ
damage and/or dysfunction that can be linked to eosinophilia and iii) lack of alternative
root [76]. Cutaneous involvement is quite common, in up to 50% of the patients, but
cutaneous lesions as the sole manifestations of HES are extremely rare and have been
referred to as hypereosinophilic dermatitis [77]. HES-related cutaneous manifestations are
usually pruritic, tender and erythematous papules or plaque with variable edema, that
appear on the trunk and/or extremities [75]. The skin lesions might also present atrophic
changes or post-inflammatory hyperpigmentation. Rarely livedo reticularis, skin and oral
ulcers, bullous lesions; and erythroderma are often reported [77].
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6. Drug-Related Eruptions

Drug-related eruptions are a broad group of adverse reactions to various drugs that
target the skin. The possible clinical manifestations are polymorphic and non-specific for
the trigger drug.

6.1. Iatrogenic Rash

Exanthematous eruptions are the most frequent adverse drug reactions (ADV) affecting
the skin. They are often referred to as maculopapular drug eruptions or drug rashes [78].
Most drug classes can induce this type of ADV, but in the majority of cases aminopenicillins,
allopurinol, sulfonamides, cephalosporins, non-steroidal anti-inflammatory drugs and
aromatic anticonvulsants are involved [79].

Iatrogenic eruption presents clinically as erythematous macules and/or papules that
begin on the trunk and spread symmetrically to the extremities; over time they can become
confluent (Figure 4).

On the lower extremities, due to dependency, the skin manifestations can become pur-
puric or petechial. The rash can resemble measles and/or scarlet fever. The lesions usually
appear 5–14 days after the administration of the culprit drug, but tend to appear earlier in
the case of rechallenge. Iatrogenic eruption can present as an isolated finding or in associ-
ation with pruritus and a low-grade fever [80]; mucous membranes are typically spared.
Resolution may occur spontaneously over a period of one to two weeks after the culprit
drug has been discontinued; desquamation and post-inflammatory hyperpigmentation are
common sequelae [80].

Biomedicines 2023, 11, x FOR PEER REVIEW 15 of 25 
 

Iatrogenic eruption presents clinically as erythematous macules and/or papules that 
begin on the trunk and spread symmetrically to the extremities; over time they can be-
come confluent (Figure 4). 

 
Figure 4. Drug-related erythematous maculopapular eruption on trunk and upper extremities in a 
young girl. 

On the lower extremities, due to dependency, the skin manifestations can become 
purpuric or petechial. The rash can resemble measles and/or scarlet fever. The lesions 
usually appear 5-14 days after the administration of the culprit drug, but tend to appear 
earlier in the case of rechallenge. Iatrogenic eruption can present as an isolated finding 
or in association with pruritus and a low-grade fever [80]; mucous membranes are typi-
cally spared. Resolution may occur spontaneously over a period of one to two weeks af-
ter the culprit drug has been discontinued; desquamation and post-inflammatory hy-
perpigmentation are common sequelae [80]. 

Histopathologically speaking, nonspecific findings are typically seen, such as a mild 
superficial perivascular and interstitial lymphocytic infiltrate that may contain eosino-
phils in addition to interface changes. 

Iatrogenic rash may present with urticarial lesions as well. As a rule, drugs are 
thought to be responsible for <10% of all cases of urticaria and they are more often asso-
ciated with acute rather than chronic urticaria. The clinical features of drug-induced ur-
ticaria are indistinguishable from other causes and consist of itchy wheals that last less 
than 24 h. 

Immunologic and non-immunologic mechanisms are both possible; the former is 
mediated by IgE antibodies, the latter, which is called anaphylactoid reaction, is due to 
non-immunologic histamine release. Drugs that most frequently produce immunologi-
cally-based urticaria are antibiotics such as penicillins and cephalosporins while acetyl-
salicylic acid is the drug that is classically involved in anaphylactoid reaction [81]. 

6.2. Fixed Drug Eruption 
Fixed drug eruption (FDE) is an adverse drug reaction that can occur at all ages, but 

it most commonly affects adults, with reported median ages fluctuating between 35 and 
60 [82]. A skin rash appears at the same anatomical location each time the culprit drug, 
more frequently antibiotics, analgesics, antiphlogistic drugs and hypnotics [82], is in-
gested/administered. Interestingly, a few cases of FDE following SARS-CoV2 vaccines 
(both mRNA and inactive) have recently been reported [83–85]. 

Figure 4. Drug-related erythematous maculopapular eruption on trunk and upper extremities in a
young girl.

Histopathologically speaking, nonspecific findings are typically seen, such as a mild
superficial perivascular and interstitial lymphocytic infiltrate that may contain eosinophils
in addition to interface changes.

Iatrogenic rash may present with urticarial lesions as well. As a rule, drugs are thought
to be responsible for <10% of all cases of urticaria and they are more often associated with
acute rather than chronic urticaria. The clinical features of drug-induced urticaria are
indistinguishable from other causes and consist of itchy wheals that last less than 24 h.

Immunologic and non-immunologic mechanisms are both possible; the former is
mediated by IgE antibodies, the latter, which is called anaphylactoid reaction, is due to
non-immunologic histamine release. Drugs that most frequently produce immunologically-
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based urticaria are antibiotics such as penicillins and cephalosporins while acetylsalicylic
acid is the drug that is classically involved in anaphylactoid reaction [81].

6.2. Fixed Drug Eruption

Fixed drug eruption (FDE) is an adverse drug reaction that can occur at all ages,
but it most commonly affects adults, with reported median ages fluctuating between 35
and 60 [82]. A skin rash appears at the same anatomical location each time the culprit
drug, more frequently antibiotics, analgesics, antiphlogistic drugs and hypnotics [82], is
ingested/administered. Interestingly, a few cases of FDE following SARS-CoV2 vaccines
(both mRNA and inactive) have recently been reported [83–85].

FDE usually shows as a well-demarcated round/oval patch of a few centimeters in
diameter, red to purple in color with a dusky center. Post-inflammatory hyperpigmentation
typically remains (Figure 5).

Less commonly, the lesions can show as blisters and/or bullae that evolve in erosions
after breaking; in another less common variant, lesions are not pigmented and tend to heal
without residual pigmentation [86]. Following every exposure to the offending drug, the
lesions can become bigger and the number of anatomical sites involved can increase. The
most reported sites of FDE include the upper and lower limbs, trunk, hands, head, lips and
mucosal surfaces, with high variability depending on the study [82,86].
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FDE can be also show multiple lesions, more often scattered (4 or 5 lesions) and
more rarely generalized. The time lapse between drug exposure and the onset of skin
manifestations can be as long as 14 days. Most patients develop the eruption within
two days of exposure, especially after repeated intake of the drug [82].

From a hystopathological point of view, FDE is characterized by: (i) vacuolar interface
dermatitis; (ii) superficial and deep perivascular polymorphic infiltration; (iii) individual
necrotic keratinocytes that can be found in the epidermis; (iv) pigment incontinence [86].

7. Other Inflammatory Conditions

In this section we present a heterogeneous group of cutaneous inflammatory condi-
tions that can be put in differential diagnosis with urticaria.

7.1. Wells Syndrome

Eosinophilic cellulitis, also known as Wells syndrome, is a rare inflammatory der-
matosis first described by Wells in 1971 [87]. It is characterized by a benign but recurrent
evolution. It most commonly occurs in adults even though pediatric cases are reported. It
most commonly occurs in adults even though pediatric case are reported [88]. Etiopatho-
genesis is still unclear but the accumulation of eosinophils induced by T-cells producing
IL-5 in response to different stimuli is hypothesized [89].
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Clinically, Wells syndrome is characterized by the abrupt onset of erythematous,
edematous and infiltrated plaques whose surface is sometimes covered by vesicles or
bullae (Figure 6a,b).

Skin lesions typically arise on the extremities and initially resemble urticaria or
erysipelas/cellulitis but do not improve with antibiotic therapy [90]. They may be preceded
by a burning sensation. After the initial eruption, the lesions evolve, presenting with a
granulomatous or morphea-like appearance; the center heals while the border becomes pur-
ple [91]. The skin manifestations can be single or multiple. In the adult population, the most
frequent clinical presentation is erythematous annular lesions resembling annular granu-
loma, while in the pediatric population the classic plaque-type variant predominates [92].
Recurrence is the rule, with a variable period of time between episodes [91].

From a histological point of view, three phases can be recognized: acute, subacute
and regressive. The acute phase presents edema of the superficial dermis with a dense
eosinophilic infiltrate without vasculitis. The subacute phase is characterized by the pres-
ence of flame shaped areas in the dermis, due to eosinophil degeneration of collagen fibers
caused by toxic degranulation products released by eosinophils. Finally, the regressive
phase shows the disappearance of eosinophils and the appearance of giant cells around
collagen deposits, forming microgranulomas [92].

Biomedicines 2023, 11, x FOR PEER REVIEW 17 of 25 
 

 
Figure 6. Clinical presentation of Wells syndrome showing erythematous, edematous and infil-
trated plaques on lower (a) and upper limbs (b). 

Skin lesions typically arise on the extremities and initially resemble urticaria or ery-
sipelas/cellulitis but do not improve with antibiotic therapy [90]. They may be preceded 
by a burning sensation. After the initial eruption, the lesions evolve, presenting with a 
granulomatous or morphea-like appearance; the center heals while the border becomes 
purple [91]. The skin manifestations can be single or multiple. In the adult population, 
the most frequent clinical presentation is erythematous annular lesions resembling an-
nular granuloma, while in the pediatric population the classic plaque-type variant pre-
dominates [92]. Recurrence is the rule, with a variable period of time between episodes 
[91]. 

From a histological point of view, three phases can be recognized: acute, subacute 
and regressive. The acute phase presents edema of the superficial dermis with a dense 
eosinophilic infiltrate without vasculitis. The subacute phase is characterized by the 
presence of flame shaped areas in the dermis, due to eosinophil degeneration of collagen 
fibers caused by toxic degranulation products released by eosinophils. Finally, the re-
gressive phase shows the disappearance of eosinophils and the appearance of giant cells 
around collagen deposits, forming microgranulomas [92]. 

7.2. Sweet Syndrome 
Acute febrile neutrophilic dermatosis, also known as Sweet syndrome (SS) is a rare 

inflammatory skin disorder characterized by the appearance of erythematous papules, 
plaques or nodules, accompanied by fever and neutrophilic leukocytosis.  

Mucosal involvement is exceptional. SS can be classified into classic or idiopathic, 
malignancy-associated SS and drug-induced SS. The true incidence of SS in the general 
population is still unknown [93], but classical SS predominates in the female populations 
between the ages of 30 and 60 [94]. 

Idiopathic SS is characterized by the sudden onset of painful, elevated, edematous, 
well-demarked red or purple-red papules or plaques, whose size varies from 1 to several 
centimeters. Sometimes the lesions may exhibit pseudovesiculation (Figure 7) or ery-
thema multiforme-like appearance [94]. The lesions most often appear on the head, neck, 
trunk and upper limbs. 

Figure 6. Clinical presentation of Wells syndrome showing erythematous, edematous and infiltrated
plaques on lower (a) and upper limbs (b).

7.2. Sweet Syndrome

Acute febrile neutrophilic dermatosis, also known as Sweet syndrome (SS) is a rare
inflammatory skin disorder characterized by the appearance of erythematous papules,
plaques or nodules, accompanied by fever and neutrophilic leukocytosis.

Mucosal involvement is exceptional. SS can be classified into classic or idiopathic,
malignancy-associated SS and drug-induced SS. The true incidence of SS in the general
population is still unknown [93], but classical SS predominates in the female populations
between the ages of 30 and 60 [94].

Idiopathic SS is characterized by the sudden onset of painful, elevated, edematous,
well-demarked red or purple-red papules or plaques, whose size varies from 1 to several
centimeters. Sometimes the lesions may exhibit pseudovesiculation (Figure 7) or erythema
multiforme-like appearance [94]. The lesions most often appear on the head, neck, trunk
and upper limbs.
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Bullous, pustular and subcutaneous SS are further clinical subtypes of the disease.
Skin manifestations are usually associated with fever and neutrophilia (with blood poly-
morphonuclear leukocyte level greater than 10,000/mm3.)

The second variant of SS is malignancy-associated SS. Several authors reported a
strong association with blood malignancies such as acute myelogenous leukemia [95].
In this form, skin lesions are less discrete; mucosal involvement is possible while blood
neutrophilia is not a constant [96].

Lastly, SS can be caused by the use of medications. Various reports suggest an associa-
tion between SS and the use of granulocyte colony-stimulating factor, all-trans retinoic acid
and azathioprine [97].

Histopathological examination reveals a dense neutrophilic infiltrate in the upper der-
mis, without signs of vasculitis. The neutrophilic infiltrate may extend to the subcutaneous
tissue with septal and/or lobular involvement [98].

7.3. Polymorphic Eruption of Pregnancy

Polymorphic eruption of pregnancy (PEP) is the most common pregnancy-specific
dermatosis, with an incidence of 1 in 160 pregnancies [99]. It was first described in 1979
and it is also known in American English as pruritic urticarial papules and plaques of
pregnancy (PUPPP) [100].

PEP typically occurs in the primigravida in the third trimester and only exceptionally
it first appears post-partum [99]. PEP is generally regarded as a benign self-limiting inflam-
matory disorder, unassociated with fetal or maternal morbidity and mortality. Clinically
speaking, PEP is characterized by the rapid onset of extremely pruritic erythematous and
edematous papules of 1–2 mm that can coalesce to form plaques [101]. The eruption is usu-
ally on the abdomen, often within the striae distensae (Figure 8); sparing of the umbilical
area is typical.

It can spread to the upper thighs, buttocks and the back with facial sparing and infre-
quent hand or foot lesions [102]. In addition to this symmetric presentation with plaques
and papules, vesicles, target lesions, and annular wheals have also been reported. Some
authors classify PEP according to the clinical presentation [101]. One of these classifications
divides PEP in three categories: type I with urticarial papules and plaques, type II with
non-urticarial erythema, papules or vesicles and type III with a combination of the two
forms aforementioned.
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7.4. Erythema Multiforme

Erythema multiforme (EM) is an immune-mediate condition in response to various
triggers. Infections are associated with 90% of cases of EM and the most common pathogens
in adults are herpes simplex virus (HSV) type 1 and Mycoplasma pneumoniae [103]. In
children infections are once again the most common cause; together with HSV-1 and
Mycoplasma Pneumoniae, other pathogens deserve a mention: COVID19, Epstein-Barr virus,
cytomegalovirus, vulvovaginal candidiasis [104,105].

Drugs cause less than 10% of EM cases, however many classes of drugs have been
associated with EM, most commonly non-steroidal anti-inflammatory drugs, antiepileptics,
and antibiotics [106].

Clinically, EM is characterized by pink or red papules, that can coalesce into edematous
plaques. In a few days the plaques transform into the classic target or iris lesion, which
typically develops three concentric segments: a dark center and two surrounding rings,
a lighter pink one and a peripherical red ring. Vesicles may be present, especially in the
central portion (Figure 9). These lesions can cause burning or itching.
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The cutaneous manifestations are found symmetrically on the extremities, especially
on extensor surfaces and then spread centripetally. Palms and soles may be involved. The
lesions usually heal without scarring, but hyperpigmentation may occur [107].

Mucosal involvement is present in 25% to 60% of patients with EM, and usually
begins with edematous, erythematous lesions that may develop into shallow erosions with
pseudo-membranes.

A biopsy is not necessary for diagnosis if the clinical features are clear. The histological
findings vary, depending on the morphology and duration of the lesion on which the biopsy is
performed. In the early stages, perivascular mononuclear cell infiltrate can be seen. Biopsy of a
target lesion may show pronounced dermal edema peripherically, while necrotic keratinocytes
or epidermal changes occur centrally [108]. Direct immunofluorescence (DIF) can differentiate
between EM and autoimmune blistering diseases, such as bullous pemphigoid.

Recently a few authors described cases of EM or EM-like eruptions linked to COVID-19 [109].

7.5. Hyper IgE Syndromes

Hyper IgE syndromes (HIES) are primary immunodeficiency disorders characterized
by: (i) eczema/atopic dermatitis; (ii) recurrent cutaenous and pulmonary infections; (iii) ele-
vated IgE [110]. Skeletal and connective tissue complaints are further characteristic features.

Two types of HIES exist. Type I is a hyper-IgE syndrome with autosomal dominant
transmission, characterized by abnormalities of the immune, skeletal and vascular systems
with connective tissue alterations and more; type II is autosomal recessive and usually not
have musculoskeletal abnormalities [111].

Patients with hyper IgE syndrome show cutaneous manifestations similar to atopic
dermatitis, with neonatal onset in more than 50% of cases [112]. Despite extremely high
serum IgE levels and eosinophilia, urticaria as well as other allergic manifestations, such as
allergic rhinitis, asthma, and anaphylaxis, are quite unusual.

The major causal determinant of the hyper-IgE syndrome are dominant negative
variants in the STAT3 gene [112].

7.6. Insect Bite Reactions

Insects are living creatures within the arthropods’ group. They can cause lesions
through biting or stinging. A bite is a wound produced by the mouth the animal while a
sting is inflicted through a special structure that can inject venom.

Insect bites and stings are spread worldwide; in temperate climates they are a seasonal
phenomenon, but indoor infestation can persist all-year-long.

Arthropods produce a wide spectrum of clinical lesions. Usually, insect bites cause the
development of erythematous urticarial papules of 2–10 mm in diameter. These lesions can
be grouped or disseminated, are pruritic, and are often excoriated (Figure 10).

Occasionally, vesiculobullous reaction, targetoid lesions, edematous plaques or pur-
puric papules may develop. Staphylococcal secondary infection of the lesions frequently
occurs [113]. Insect bites involve the exposed areas of the head, neck, and extremities
but the development of generalized manifestations such as papular urticaria is a possibil-
ity [114]. Stings from bees, wasps and ants produce an immediate sensation of burning and
pain, followed by the forming of local erythema and swelling [113]. Insect bites resolve in
5–10 days; resolving lesions are often hyper-pigmented.
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8. Conclusions

The aim of this review is to provide clinicians a useful tool for correctly suspecting
and identifying the principal skin disorders that can be misdiagnosed as urticaria. These
conditions must be taken in consideration in case of atypical wheals, in morphology and
duration (>24 h), association with other elementary skin lesions, absence of angioedema and
appearance of systemic symptoms. The presence of one or more of these features should
prompt further investigations in order to allow an accurate diagnosis and consequently
ensure the best therapeutic choice for the patient.

Author Contributions: Conceptualization, AB., N.S. and M.C.; methodology, A.B., C.S. and L.P.;
Software, N.S., C.S. and L.P.; writing—original draft preparation N.S., C.S. and L.P; writing—review
and editing, A.B, N.S. and M.C. visualization, A.B.; supervision, M.C.; project administration, N.S.
All authors have read and agreed to the published version of the manuscript.

Funding: This review received no external funding.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Krause, K.; Grattan, C.E.; Bindslev-Jensen, C.; Gattorno, M.; Kallinich, T.; de Koning, H.D.; Lachmann, H.J.; Lipsker, D.; Navarini,

A.A.; Simon, A.; et al. How not to miss autoinflammatory diseases masquerading as urticaria. Allergy 2012, 67, 1465–1474.
[PubMed]

2. Radonjic-Hoesli, S.; Hofmeier, K.S.; Micaletto, S.; Schmid-Grendelmeier, P.; Bircher, A.; Simon, D. Urticaria and Angioedema: An
Update on Classification and Pathogenesis. Clin. Rev. Allergy Immunol. 2018, 54, 88–101.

3. Kolkhir, P.; Church, M.K.; Weller, K.; Metz, M.; Schmetzer, O.; Maurer, M. Autoimmune chronic spontaneous urticaria: What we
know and what we do not know. J. Allergy Clin. Immunol. 2017, 139, 1772–1781.e1.

4. Magerl, M.; Altrichter, S.; Borzova, E.; Giménez-Arnau, A.; Grattan, C.E.H.; Lawlor, F.; Mathelier-Fusade, P.; Meshkova,
R.Y.; Zuberbier, T.; Metz, M.; et al. The definition, diagnostic testing, and management of chronic inducible urticarias—The
EAACI/GA(2) LEN/EDF/UNEV consensus recommendations 2016 update and revision. Allergy 2016, 71, 780–802.

5. Balp, M.M.; Lopes da Silva, N.; Vietri, J.; Tian, H.; Ensina, L.F. The Burden of Chronic Urticaria from Brazilian Patients’ Perspective.
Dermatol. Ther. 2017, 7, 535–545.

http://www.ncbi.nlm.nih.gov/pubmed/22978406


Biomedicines 2023, 11, 1096 20 of 23

6. Zuberbier, T.; Balke, M.; Worm, M.; Edenharter, G.; Maurer, M. Epidemiology of urticaria: A representative cross-sectional
population survey. Clin. Exp. Dermatol. 2010, 35, 869–873. [CrossRef]

7. Kim, B.R.; Yang, S.; Choi, J.W.; Choi, C.W.; Youn, S.W. Epidemiology and comorbidities of patients with chronic urticaria in Korea:
A nationwide population-based study. J. Dermatol. 2018, 45, 10–16.

8. Wertenteil, S.; Strunk, A.; Garg, A. Prevalence estimates for chronic urticaria in the United States: A sex- and age-adjusted
population analysis. J. Am. Acad. Dermatol. 2019, 81, 152–156. [PubMed]

9. Balp, M.M.; Vietri, J.; Tian, H.; Isherwood, G. The Impact of Chronic Urticaria from the Patient’s Perspective: A Survey in Five
European Countries. Patient-Patient-Cent. Outcomes Res. 2015, 8, 551–558.

10. Lee, S.J.; Ha, E.K.; Jee, H.M.; Lee, K.S.; Lee, S.W.; Kim, M.A.; Kim, D.H.; Jung, Y.-H.; Sheen, Y.H.; Sung, M.S.; et al. Prevalence and
Risk Factors of Urticaria With a Focus on Chronic Urticaria in Children. Allergy Asthma Immunol. Res. 2017, 9, 212–219. [PubMed]

11. Balp, M.-M.; Weller, K.; Carboni, V.; Chirilov, A.; Papavassilis, C.; Severin, T.; Tian, H.; Zuberbier, T.; Maurer, M. Prevalence
and clinical characteristics of chronic spontaneous urticaria in pediatric patients. Pediatr. Allergy Immunol. 2018, 29, 630–636.
[PubMed]

12. Nettis, E.; Foti, C.; Ambrifi, M.; Baiardini, I.; Bianchi, L.; Borghi, A.; Caminati, M.; Canonica, G.W.; Casciaro, M.; Colli, L.; et al.
Urticaria: Recommendations from the Italian Society of Allergology, Asthma and Clinical Immunology and the Italian Society of
Allergological, Occupational and Environmental Dermatology. Clin. Mol. Allergy 2020, 18, 8. [PubMed]

13. Hon, K.L.; Leung, A.K.C.; Ng, W.G.G.; Loo, S.K. Chronic Urticaria: An Overview of Treatment and Recent Patents. Recent. Patents
Inflamm. Allergy Drug Discov. 2019, 13, 27–37.

14. Zuberbier, T.; Abdul Latiff, A.H.; Abuzakouk, M.; Aquilina, S.; Asero, R.; Baker, D.; Ballmer-Weber, B.; Bangert, C.; Ben-Shoshan,
M.; Bernstein, J.A.; et al. The international EAACI/GA2LEN/EuroGuiDerm/APAAACI guideline for the definition, classification,
diagnosis, and management of urticaria. Allergy 2022, 77, 734–766.

15. Manti, S.; Giallongo, A.; Papale, M.; Parisi, G.F.; Leonardi, S. Monoclonal Antibodies in Treating Chronic Spontaneous Urticaria:
New Drugs for an Old Disease. J. Clin. Med. 2022, 11, 4453. [PubMed]

16. Khan, S.; Chopra, C.; Mitchell, A.; Nakonechna, A.; Yong, P.; Karim, M.Y. Resistant Chronic Spontaneous Urticaria—A Case Series
Narrative Review of Treatment Options. Allergy Rhinol. 2022, 13, 21526575221144950. [CrossRef] [PubMed]

17. Grattan, C.E.; O’Donnell, B.F.; Francis, D.M.; Niimi, N.; Barlow, R.J.; Seed, P.T.; Black, A.K.; Greaves, M.W. Randomized
double-blind study of cyclosporin in chronic ‘idiopathic’ urticaria. Br. J. Dermatol. 2000, 143, 365–372. [CrossRef]

18. Zuberbier, T.; Iffländer, J.; Semmler, C.; Henz, B.M. Acute urticaria: Clinical aspects and therapeutic responsiveness. Acta
Derm.-Venereol. 1996, 76, 295–297.

19. Matos, A.L.; Figueiredo, C.; Gonçalo, M. Differential Diagnosis of Urticarial Lesions. Front. Allergy 2022, 3, 808543. [CrossRef]
20. Brodell, L.A.; Beck, L.A. Differential diagnosis of chronic urticaria. Ann. Allergy Asthma Immunol. 2008, 100, 181–188; discussion

188–190, 215.
21. Moltrasio, C.; Romagnuolo, M.; Marzano, A.V. NLRP3 inflammasome and NLRP3-related autoinflammatory diseases: From

cryopyrin function to targeted therapies. Front. Immunol. 2022, 13, 1007705.
22. Wu, D.; Shen, M.; Yao, Q. Cutaneous Manifestations of Autoinflammatory Diseases. Rheumatol. Immunol. Res. 2021, 2, 217–225.

[PubMed]
23. Gusdorf, L.; Lipsker, D. Neutrophilic urticarial dermatosis: A review. Ann. Dermatol. Venereol. 2018, 145, 735–740. [CrossRef]

[PubMed]
24. Gusdorf, L.; Lipsker, D. Neutrophilic urticarial dermatosis: An entity bridging monogenic and polygenic autoinflammatory

disorders, and beyond. J. Eur. Acad. Dermatol. Venereol. 2020, 34, 685–690. [PubMed]
25. Simon, A.; Asli, B.; Braun-Falco, M.; De Koning, H.; Fermand, J.P.; Grattan, C.; Krause, K.; Lachmann, H.; Lenormand, C.;

Martinez-Taboada, V.; et al. Schnitzler’s syndrome: Diagnosis, treatment, and follow-up. Allergy 2013, 68, 562–568.
26. Feist, E.; Mitrovic, S.; Fautrel, B. Mechanisms, biomarkers and targets for adult-onset Still’s disease. Nat. Rev. Rheumatol. 2018, 14,

603–618. [PubMed]
27. Rao, S.; Tsang, L.S.L.; Zhao, M.; Shi, W.; Lu, Q. Adult-onset Still’s disease: A disease at the crossroad of innate immunity and

autoimmunity. Front. Med. 2022, 9, 881431.
28. Yamaguchi, M.; Ohta, A.; Tsunematsu, T.; Kasukawa, R.; Mizushima, Y.; Kashiwagi, H.; Kashiwazaki, S.; Tanimoto, K.; Matsumoto,

Y.; Ota, T. Preliminary criteria for classification of adult Still’s disease. J. Rheumatol. 1992, 19, 424–430.
29. Cozzi, A.; Papagrigoraki, A.; Biasi, D.; Colato, C.; Girolomoni, G. Cutaneous manifestations of adult-onset Still’s disease: A case

report and review of literature. Clin. Rheumatol. 2016, 35, 1377–1382.
30. Ambler, W.G.; Nanda, K.; Onel, K.B.; Shenoi, S. Refractory systemic onset juvenile idiopathic arthritis: Current challenges and

future perspectives. Ann. Med. 2022, 54, 1839–1850.
31. Prakken, B.; Albani, S.; Martini, A. Juvenile idiopathic arthritis. Lancet 2011, 377, 2138–2149. [PubMed]
32. Simon, A.; Kremer, H.P.H.; Wevers, R.A.; Scheffer, H.; De Jong, J.G.; Van Der Meer, J.W.M.; Drenth, J.P.H. Mevalonate kinase

deficiency: Evidence for a phenotypic continuum. Neurology 2004, 62, 994–997. [CrossRef] [PubMed]
33. van der Burgh, R.; Ter Haar, N.M.; Boes, M.L.; Frenkel, J. Mevalonate kinase deficiency, a metabolic autoinflammatory disease.

Clin. Immunol. 2013, 147, 197–206.
34. Stoffels, M.; Simon, A. Hyper-IgD syndrome or mevalonate kinase deficiency. Curr. Opin. Rheumatol. 2011, 23, 419–423. [CrossRef]
35. Menon, S.G.; Efthimiou, P. Tumor necrosis factor-associated periodic syndrome in adults. Rheumatol. Int. 2018, 38, 3–11.

http://doi.org/10.1111/j.1365-2230.2010.03840.x
http://www.ncbi.nlm.nih.gov/pubmed/30872154
http://www.ncbi.nlm.nih.gov/pubmed/28293927
http://www.ncbi.nlm.nih.gov/pubmed/29679413
http://www.ncbi.nlm.nih.gov/pubmed/32390768
http://www.ncbi.nlm.nih.gov/pubmed/35956071
http://doi.org/10.1177/21526575221144951
http://www.ncbi.nlm.nih.gov/pubmed/36578314
http://doi.org/10.1046/j.1365-2133.2000.03664.x
http://doi.org/10.3389/falgy.2022.808543
http://www.ncbi.nlm.nih.gov/pubmed/36467982
http://doi.org/10.1016/j.annder.2018.06.010
http://www.ncbi.nlm.nih.gov/pubmed/30224079
http://www.ncbi.nlm.nih.gov/pubmed/31562783
http://www.ncbi.nlm.nih.gov/pubmed/30218025
http://www.ncbi.nlm.nih.gov/pubmed/21684384
http://doi.org/10.1212/01.WNL.0000115390.33405.F7
http://www.ncbi.nlm.nih.gov/pubmed/15037710
http://doi.org/10.1097/BOR.0b013e328349c3b1


Biomedicines 2023, 11, 1096 21 of 23

36. Schmaltz, R.; Vogt, T.; Reichrath, J. Skin manifestations in tumor necrosis factor receptor-associated periodic syndrome (TRAPS).
Dermato-endocrinology 2010, 2, 26–29. [CrossRef]

37. Moreira, A.; Torres, B.; Peruzzo, J.; Mota, A.; Eyerich, K.; Ring, J. Skin symptoms as diagnostic clue for autoinflammatory diseases.
An. Bras. Dermatol. 2017, 92, 72–80.

38. Hannon, G.R.; Wetter, D.A.; Gibson, L.E. Urticarial dermatitis: Clinical features, diagnostic evaluation, and etiologic associations
in a series of 146 patients at Mayo Clinic (2006-2012). J. Am. Acad. Dermatol. 2014, 70, 263–268. [CrossRef] [PubMed]

39. Ben Kridis, W.; Khanfir, A. An uncommon case of pancreatic adenocarcinoma revealed by dermatitis. JGH Open Open Access J.
Gastroenterol. Hepatol. 2022, 6, 280–281.

40. Kossard, S.; Hamann, I.; Wilkinson, B. Defining urticarial dermatitis: A subset of dermal hypersensitivity reaction pattern. Arch.
Dermatol. 2006, 142, 29–34. [CrossRef]

41. Mata, D.; Lian, J.; Krakowski, A.; Agarwala, S.; Hafeez, F. Histopathologic and immunophenotypic features of idiopathic dermal
hypersensitivity reaction/urticarial dermatitis: A clinicopathologic study. J. Cutan. Pathol. 2021, 48, 592–595. [PubMed]

42. Banan, P.; Butler, G.; Wu, J. Retrospective chart review in a cohort of patients with urticarial dermatitis. Australas. J. Dermatol.
2014, 55, 137–139. [CrossRef]

43. García-García, B.; Aubán-Pariente, J.; Munguía-Calzada, P.; Vivanco, B.; Argenziano, G.; Vázquez-López, F. Development of a
clinical-dermoscopic model for the diagnosis of urticarial vasculitis. Sci. Rep. 2020, 10, 6092.

44. Gu, S.L.; Jorizzo, J.L. Urticarial vasculitis. Int. J. Womens Dermatol. 2021, 7, 290–297. [PubMed]
45. Puhl, V.; Bonnekoh, H.; Scheffel, J.; Hawro, T.; Weller, K.; von den Driesch, P.; Röwert-Huber, H.; Cardoso, J.; Gonçalo, M.; Maurer,

M.; et al. A novel histopathological scoring system to distinguish urticarial vasculitis from chronic spontaneous urticaria. Clin.
Transl. Allergy 2021, 11, e12031. [PubMed]

46. Jarrett, P.; Werth, V.P. A review of cutaneous lupus erythematosus: Improving outcomes with a multidisciplinary approach. J.
Multidiscip. Healthc. 2019, 12, 419–428. [PubMed]

47. Jatwani, S.; Holmes, M.P.H. Subacute Cutaneous Lupus Erythematosus [Internet]. StatPearls [Internet]. StatPearls Publishing.
2022. Available online: https://www.ncbi.nlm.nih.gov/books/NBK554554/ (accessed on 15 December 2022).

48. McDaniel, B.; Sukumaran, S.; Koritala, T.; Tanner, L.S. Discoid Lupus Erythematosus [Internet]. StatPearls [Internet]. StatPearls
Publishing. 2022. Available online: https://www.ncbi.nlm.nih.gov/books/NBK493145/ (accessed on 16 February 2023).

49. Kole, A.K.; Ghosh, A. Cutaneous manifestations of systemic lupus erythematosus in a tertiary referral center. Indian J. Dermatol.
2009, 54, 132–136.

50. Spadoni, M.; Jacob, C.; Aikawa, N.; Jesus, A.; Fomin, A.; Silva, C. Chronic autoimmune urticaria as the first manifestation of
juvenile systemic lupus erythematosus. Lupus 2011, 20, 763–766.

51. Yell, J.A.; Mbuagbaw, J.; Burge, S.M. Cutaneous manifestations of systemic lupus erythematosus. Br. J. Dermatol. 1996, 135,
355–362. [CrossRef]

52. Baigrie, D.; Nookala, V. Bullous Pemphigoid [Internet]. StatPearls [Internet]’ StatPearls Publishing. 2022. Available online:
https://www.ncbi.nlm.nih.gov/books/NBK535374/ (accessed on 15 December 2022).

53. Bernard, P.; Antonicelli, F. Bullous Pemphigoid: A Review of its Diagnosis, Associations and Treatment. Am. J. Clin. Dermatol.
2017, 18, 513–528.

54. Fong, M.; Gandhi, G.R.; Gharbi, A.; Hafsi, W. Pemphigoid Gestationis [Internet]. StatPearls [Internet]. StatPearls Publishing. 2022.
Available online: https://www.ncbi.nlm.nih.gov/books/NBK470287/ (accessed on 21 March 2023).

55. Lobato-Berezo, A.; Fernández Figueras, M.T.; Moreno Romero, J.A.; Pujol, R.M. Pemphigoid Gestationis Mimicking Erythema
Multiforme With Mucosal Involvement. Actas Dermosifiliogr. 2019, 110, 696–697. [CrossRef] [PubMed]

56. Kukkamalla, R.M.; Bayless, P. Pemphigoid Gestationis. Clin. Pract. Cases Emerg. Med. 2019, 3, 79–80. [CrossRef]
57. Daniel, B.S.; Murrell, D.F. Review of autoimmune blistering diseases: The Pemphigoid diseases. J. Eur. Acad. Dermatol. Venereol.

2019, 33, 1685–1694. [CrossRef]
58. Maglie, R.; Quintarelli, L.; Verdelli, A.; Fabbri, P.; Antiga, E.; Caproni, M. Specific dermatoses of pregnancy other than pemphigoid

gestationis. G. Ital. Dermatol. Venereol. Organo. Uff Soc. Ital. Dermatol. Sifilogr. 2019, 154, 286–298. [CrossRef] [PubMed]
59. Salmi, T.; Hervonen, K. Current Concepts of Dermatitis Herpetiformis. Acta Derm.-Venereol. 2020, 100, adv00056. [CrossRef]
60. Nguyen, C.N.; Kim, S.J. Dermatitis Herpetiformis: An Update on Diagnosis, Disease Monitoring, and Management. Medicina

2021, 57, 843. [CrossRef]
61. Görög, A.; Antiga, E.; Caproni, M.; Cianchini, G.; De, D.; Dmochowski, M.; Dolinsek, J.; Drenovska, K.; Feliciani, C.; Hervonen,

K.; et al. S2k guidelines (consensus statement) for diagnosis and therapy of dermatitis herpetiformis initiated by the European
Academy of Dermatology and Venereology (EADV). J. Eur. Acad. Dermatol. Venereol. 2021, 35, 1251–1277. [CrossRef]

62. Mirza, H.A.; Gharbi, A.; Bhutta, B.S. Dermatitis Herpetiformis [Internet]. StatPearls [Internet]. StatPearls Publishing. 2022.
Available online: https://www.ncbi.nlm.nih.gov/books/NBK493163/ (accessed on 19 December 2022).

63. Irshad, S.; Haider, M.S.; Master, M.F.; Asif, N.; Khalil, A. Autoimmune Progesterone Dermatitis. Cureus 2021, 13, e19217.
[CrossRef]

64. Nguyen, T.; Razzaque Ahmed, A. Autoimmune progesterone dermatitis: Update and insights. Autoimmun. Rev. 2016, 15, 191–197.
[CrossRef] [PubMed]

65. Hill, J.L.; Carr, T.F. Iatrogenic autoimmune progesterone dermatitis treated with a novel intramuscular progesterone desensitiza-
tion protocol. J. Allergy Clin. Immunol. Pract. 2013, 1, 537–538. [CrossRef]

http://doi.org/10.4161/derm.2.1.12387
http://doi.org/10.1016/j.jaad.2013.08.050
http://www.ncbi.nlm.nih.gov/pubmed/24268310
http://doi.org/10.1001/archderm.142.1.29
http://www.ncbi.nlm.nih.gov/pubmed/32979279
http://doi.org/10.1111/ajd.12088
http://www.ncbi.nlm.nih.gov/pubmed/34222586
http://www.ncbi.nlm.nih.gov/pubmed/33949135
http://www.ncbi.nlm.nih.gov/pubmed/31213824
https://www.ncbi.nlm.nih.gov/books/NBK554554/
https://www.ncbi.nlm.nih.gov/books/NBK493145/
http://doi.org/10.1046/j.1365-2133.1996.d01-1004.x
https://www.ncbi.nlm.nih.gov/books/NBK535374/
https://www.ncbi.nlm.nih.gov/books/NBK470287/
http://doi.org/10.1016/j.ad.2018.02.038
http://www.ncbi.nlm.nih.gov/pubmed/30732852
http://doi.org/10.5811/cpcem.2018.11.39258
http://doi.org/10.1111/jdv.15679
http://doi.org/10.23736/S0392-0488.18.06159-X
http://www.ncbi.nlm.nih.gov/pubmed/30375214
http://doi.org/10.2340/00015555-3401
http://doi.org/10.3390/medicina57080843
http://doi.org/10.1111/jdv.17183
https://www.ncbi.nlm.nih.gov/books/NBK493163/
http://doi.org/10.7759/cureus.19217
http://doi.org/10.1016/j.autrev.2015.11.003
http://www.ncbi.nlm.nih.gov/pubmed/26554933
http://doi.org/10.1016/j.jaip.2013.06.005


Biomedicines 2023, 11, 1096 22 of 23

66. Hartmann, K.; Escribano, L.; Grattan, C.; Brockow, K.; Carter, M.C.; Alvarez-Twose, I.; Matito, A.; Broesby-Olsen, S.; Siebenhaar,
F.; Lange, M.; et al. Cutaneous manifestations in patients with mastocytosis: Consensus report of the European Competence
Network on Mastocytosis; the American Academy of Allergy, Asthma & Immunology; and the European Academy of Allergology
and Clinical Immunology. J. Allergy Clin. Immunol. 2016, 137, 35–45.

67. Schaffer, J.V. Pediatric Mastocytosis: Recognition and Management. Am. J. Clin. Dermatol. 2021, 22, 205–220. [CrossRef] [PubMed]
68. Di Raimondo, C.; Del Duca, E.; Silvaggio, D.; Di Prete, M.; Lombardo, P.; Mazzeo, M.; Spallone, G.; Campione, E.; Botti, E.;

Bianchi, L. Cutaneous mastocytosis: A dermatological perspective. Australas. J. Dermatol. 2021, 62, e1–e7. [CrossRef]
69. Nemat, K.; Abraham, S. Cutaneous mastocytosis in childhood. Allergol. Sel. 2022, 6, 1–10. [CrossRef]
70. Friedman, A.J. JAAD game changers: Telangiectasia macularis eruptiva perstans (TMEP): A form of cutaneous mastocytosis with

potential systemic involvement. J. Am. Acad. Dermatol. 2020, 82, 530. [CrossRef] [PubMed]
71. Hosking, A.M.; Makdisi, J.; Ortenzio, F.; de Feraudy, S.; Smith, J.; Linden, K. Diffuse cutaneous mastocytosis: Case report and

literature review. Pediatr. Dermatol. 2018, 35, e348–e352. [CrossRef]
72. Giannetti, A.; Filice, E.; Caffarelli, C.; Ricci, G.; Pession, A. Mast Cell Activation Disorders. Medicina 2021, 57, 124. [CrossRef]
73. Castells, M.; Metcalfe, D.D.; Escribano, L. Diagnosis and treatment of cutaneous mastocytosis in children: Practical recommenda-

tions. Am. J. Clin. Dermatol. 2011, 12, 259–270. [CrossRef]
74. Hardy, W.R.; Anderson, R.E. The hypereosinophilic syndromes. Ann. Intern. Med. 1968, 68, 1220–1229. [CrossRef]
75. Inayat, F.; O’Neill, S.S.; Zafar, F.; Marupudi, S.; Vasim, I. Idiopathic hypereosinophilic syndrome with cutaneous involvement: A

comparative review of 32 cases. BMJ Case Rep. 2018, 11, bcr2018227137. [CrossRef]
76. Yu, Z.; Dee, E.C.; Menge, T.; Ward, A.; Song, P. Skin-limited idiopathic hypereosinophilic syndrome presenting with retiform

purpura. JAAD Case Rep. 2019, 5, 742–745. [CrossRef] [PubMed]
77. Yadav, D.; Sharma, A.; Agarwal, S.; Gupta, V. Hypereosinophilic dermatitis: Generalised lichenification and gyrate erythema as

the sole manifestation of idiopathic hypereosinophilic syndrome. BMJ Case Rep. 2019, 12, e232142. [CrossRef]
78. Bigby, M. Rates of cutaneous reactions to drugs. Arch. Dermatol. 2001, 137, 765–770.
79. Marzano, A.V.; Borghi, A.; Cugno, M. Adverse drug reactions and organ damage: The skin. Eur. J. Intern. Med. 2016, 28, 17–24.

[CrossRef]
80. Ernst, M.; Giubellino, A. Histopathologic Features of Maculopapular Drug Eruption. Dermatopathology 2022, 9, 111–121. [CrossRef]

[PubMed]
81. Shipley, D.; Ormerod, A.D. Drug-induced urticaria. Recognition and treatment. Am. J. Clin. Dermatol. 2001, 2, 151–158. [CrossRef]
82. Flowers, H.; Brodell, R.; Brents, M.; Wyatt, J.P. Fixed drug eruptions: Presentation, diagnosis, and management. South. Med. J.

2014, 107, 724–727. [CrossRef] [PubMed]
83. Lellig, E.; Mouton-Faivre, C.; Abs, D.; Bursztejn, A.C. Fixed drug eruption after Pfizer-BioNTech COVID-19 vaccine: A case report.

J. Allergy Clin. Immunol. Pract. 2022, 10, 1922–1923. [CrossRef]
84. Mintoff, D.; Pisani, D.; Betts, A.; Scerri, L. SARS-CoV-2 mRNA vaccine-associated fixed drug eruption. J. Eur. Acad. Dermatol.

Venereol. 2021, 35, e560–e563. [CrossRef] [PubMed]
85. Rekabi, M.; Sadati, E.; Mirzaei, J.; Pourdowlat, G.; Velayati, A.A.; Honarpisheh, P. Fixed drug eruption after the Sinopharm

COVID-19 vaccine. JEADV Clin. Pract. 2022, 1, 412–415. [CrossRef]
86. Anderson, H.J.; Lee, J.B. A Review of Fixed Drug Eruption with a Special Focus on Generalized Bullous Fixed Drug Eruption.

Medicina 2021, 57, 925. [CrossRef] [PubMed]
87. Wells, G.C. Recurrent granulomatous dermatitis with eosinophilia. Trans. St. Johns. Hosp. Dermatol. Soc. 1971, 57, 46–56.

[PubMed]
88. Yu, A.M.; Ito, S.; Leibson, T.; Lavi, S.; Fu, L.W.; Weinstein, M.; Skotnicki, S.M. Pediatric Wells syndrome (eosinophilic cellulitis)

after vaccination: A case report and review of the literature. Pediatr. Dermatol. 2018, 35, e262–e264. [CrossRef]
89. Long, H.; Zhang, G.; Wang, L.; Lu, Q. Eosinophilic Skin Diseases: A Comprehensive Review. Clin. Rev. Allergy Immunol. 2016, 50,

189–213. [CrossRef]
90. Weins, A.B.; Biedermann, T.; Weiss, T.; Weiss, J.M. Wells syndrome. J. Dtsch. Dermatol. Ges. J. Ger. Soc. Dermatol. 2016, 14, 989–993.

[CrossRef]
91. Toumi, A.; Yarrarapu, S.N.S.; Litaiem, N. Wells Syndrome [Internet]. StatPearls [Internet]. StatPearls Publishing. 2022. Available

online: https://www.ncbi.nlm.nih.gov/books/NBK532294/ (accessed on 15 February 2023).
92. Caputo, R.; Marzano, A.V.; Vezzoli, P.; Lunardon, L. Wells syndrome in adults and children: A report of 19 cases. Arch. Dermatol.

2006, 142, 1157–1161. [CrossRef]
93. Joshi, T.P.; Friske, S.K.; Hsiou, D.A.; Duvic, M. New Practical Aspects of Sweet Syndrome. Am. J. Clin. Dermatol. 2022, 23, 301–318.

[CrossRef]
94. Marzano, A.V.; Borghi, A.; Wallach, D.; Cugno, M. A Comprehensive Review of Neutrophilic Diseases. Clin. Rev. Allergy Immunol.

2018, 54, 114–130. [CrossRef] [PubMed]
95. Nelson, C.A.; Noe, M.H.; McMahon, C.M.; Gowda, A.; Wu, B.; Ashchyan, H.J.; Perl, A.E.; James, W.D.; Micheletti, R.G.; Rosenbach,

M. Sweet syndrome in patients with and without malignancy: A retrospective analysis of 83 patients from a tertiary academic
referral center. J. Am. Acad. Dermatol. 2018, 78, 303–309.e4. [CrossRef]

96. Wallach, D.; Vignon-Pennamen, M.D. Pyoderma gangrenosum and Sweet syndrome: The prototypic neutrophilic dermatoses. Br.
J. Dermatol. 2018, 178, 595–602. [CrossRef]

http://doi.org/10.1007/s40257-020-00581-5
http://www.ncbi.nlm.nih.gov/pubmed/33492611
http://doi.org/10.1111/ajd.13443
http://doi.org/10.5414/ALX02304E
http://doi.org/10.1016/j.jaad.2019.07.093
http://www.ncbi.nlm.nih.gov/pubmed/31394139
http://doi.org/10.1111/pde.13651
http://doi.org/10.3390/medicina57020124
http://doi.org/10.2165/11588890-000000000-00000
http://doi.org/10.7326/0003-4819-68-6-1220
http://doi.org/10.1136/bcr-2018-227137
http://doi.org/10.1016/j.jdcr.2019.06.013
http://www.ncbi.nlm.nih.gov/pubmed/31453308
http://doi.org/10.1136/bcr-2019-232142
http://doi.org/10.1016/j.ejim.2015.11.017
http://doi.org/10.3390/dermatopathology9020014
http://www.ncbi.nlm.nih.gov/pubmed/35466243
http://doi.org/10.2165/00128071-200102030-00004
http://doi.org/10.14423/SMJ.0000000000000195
http://www.ncbi.nlm.nih.gov/pubmed/25365443
http://doi.org/10.1016/j.jaip.2022.03.033
http://doi.org/10.1111/jdv.17390
http://www.ncbi.nlm.nih.gov/pubmed/34036651
http://doi.org/10.1002/jvc2.40
http://doi.org/10.3390/medicina57090925
http://www.ncbi.nlm.nih.gov/pubmed/34577848
http://www.ncbi.nlm.nih.gov/pubmed/5570262
http://doi.org/10.1111/pde.13532
http://doi.org/10.1007/s12016-015-8485-8
http://doi.org/10.1111/ddg.13132
https://www.ncbi.nlm.nih.gov/books/NBK532294/
http://doi.org/10.1001/archderm.142.9.1157
http://doi.org/10.1007/s40257-022-00673-4
http://doi.org/10.1007/s12016-017-8621-8
http://www.ncbi.nlm.nih.gov/pubmed/28688013
http://doi.org/10.1016/j.jaad.2017.09.013
http://doi.org/10.1111/bjd.13955


Biomedicines 2023, 11, 1096 23 of 23

97. Walker, D.C.; Cohen, P.R. Trimethoprim-sulfamethoxazole-associated acute febrile neutrophilic dermatosis: Case report and
review of drug-induced Sweet’s syndrome. J. Am. Acad. Dermatol. 1996, 34 Pt 2, 918–923. [CrossRef]

98. Corazza, M.; Lauriola, M.M.; Borghi, A.; Marzola, A.; Virgili, A. Sweet’s syndrome: A retrospective clinical, histopathological and
immunohistochemical analysis of 11 cases. Acta Derm.-Venereol. 2008, 88, 601–606.

99. Sävervall, C.; Sand, F.L.; Thomsen, S.F. Dermatological Diseases Associated with Pregnancy: Pemphigoid Gestationis, Polymor-
phic Eruption of Pregnancy, Intrahepatic Cholestasis of Pregnancy, and Atopic Eruption of Pregnancy. Dermatol. Res. Pract. 2015,
2015, 979635. [CrossRef]

100. Lawley, T.J.; Hertz, K.C.; Wade, T.R.; Ackerman, A.B.; Katz, S.I. Pruritic urticarial papules and plaques of pregnancy. JAMA 1979,
241, 1696–1699. [CrossRef] [PubMed]

101. Brandão, P.; Sousa-Faria, B.; Marinho, C.; Vieira-Enes, P.; Melo, A.; Mota, L. Polymorphic eruption of pregnancy: Review of
literature. J. Obs. Gynaecol. J. Inst. Obs. Gynaecol. 2017, 37, 137–140. [CrossRef]

102. Matz, H.; Orion, E.; Wolf, R. Pruritic urticarial papules and plaques of pregnancy: Polymorphic eruption of pregnancy (PUPPP).
Clin. Dermatol. 2006, 24, 105–108. [CrossRef] [PubMed]

103. Poddighe, D.; Marseglia, G.L. Is There any Relationship Between Extra-Pulmonary Manifestations of Mycoplasma Pneumoniae
Infection and Atopy/Respiratory Allergy in Children? Pediatr. Rep. 2016, 8, 6395. [CrossRef] [PubMed]

104. Siedner-Weintraub, Y.; Gross, I.; David, A.; Reif, S.; Molho-Pessach, V. Paediatric Erythema Multiforme: Epidemiological, Clinical
and Laboratory Characteristics. Acta Derm.-Venereol. 2017, 97, 489–492. [CrossRef]

105. Goldman, R.D. Erythema multiforme in children. Can. Fam. Physician 2022, 68, 507–508. [CrossRef]
106. Soares, A.; Sokumbi, O. Recent Updates in the Treatment of Erythema Multiforme. Medicina 2021, 57, 921. [CrossRef]
107. Trayes, K.P.; Love, G.; Studdiford, J.S. Erythema Multiforme: Recognition and Management. Am. Fam. Physician 2019, 100, 82–88.
108. Lamoreux, M.R.; Sternbach, M.R.; Hsu, W.T. Erythema Multiforme. Am. Fam. Physician 2006, 74, 1883–1888.
109. Bennardo, L.; Nisticò, S.P.; Dastoli, S.; Provenzano, E.; Napolitano, M.; Silvestri, M.; Passante, M.; Patruno, C. Erythema

Multiforme and COVID-19: What Do We Know? Medicina 2021, 57, 828. [CrossRef] [PubMed]
110. Al-Shaikhly, T.; Ochs, H.D. Hyper IgE syndromes: Clinical and molecular characteristics. Immunol. Cell Biol. 2019, 97, 368–379.

[CrossRef]
111. Hafsi, W.; Yarrarapu, S.N.S. Job Syndrome [Internet]. StatPearls [Internet]. StatPearls Publishing. 2022. Available online:

https://www.ncbi.nlm.nih.gov/books/NBK525947/ (accessed on 15 December 2022).
112. Minegishi, Y. Hyper-IgE syndrome, 2021 update. Allergol. Int. 2021, 70, 407–414. [CrossRef]
113. Steen, C.J.; Janniger, C.K.; Schutzer, S.E.; Schwartz, R.A. Insect sting reactions to bees, wasps, and ants. Int. J. Dermatol. 2005, 44,

91–94. [CrossRef] [PubMed]
114. Stingeni, L.; Bianchi, L.; Hansel, K.; Neve, D.; Foti, C.; Corazza, M.; Bini, V.; Moretta, I.; Principato, M. Dermatitis caused by

arthropods in domestic environment: An Italian multicentre study. J. Eur. Acad. Dermatol. Venereol. 2017, 31, 1526–1533. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/S0190-9622(96)90080-8
http://doi.org/10.1155/2015/979635
http://doi.org/10.1001/jama.1979.03290420022018
http://www.ncbi.nlm.nih.gov/pubmed/430731
http://doi.org/10.1080/01443615.2016.1225019
http://doi.org/10.1016/j.clindermatol.2005.10.010
http://www.ncbi.nlm.nih.gov/pubmed/16487883
http://doi.org/10.4081/pr.2016.6395
http://www.ncbi.nlm.nih.gov/pubmed/27114818
http://doi.org/10.2340/00015555-2569
http://doi.org/10.46747/cfp.6807507
http://doi.org/10.3390/medicina57090921
http://doi.org/10.3390/medicina57080828
http://www.ncbi.nlm.nih.gov/pubmed/34441034
http://doi.org/10.1111/imcb.12209
https://www.ncbi.nlm.nih.gov/books/NBK525947/
http://doi.org/10.1016/j.alit.2021.07.007
http://doi.org/10.1111/j.1365-4632.2005.02391.x
http://www.ncbi.nlm.nih.gov/pubmed/15689203
http://doi.org/10.1111/jdv.14438
http://www.ncbi.nlm.nih.gov/pubmed/28653403

	Introduction 
	Definition, Classification and Pathogenesis of Classic Urticaria 
	Epidemiology 
	Clinical and Histologic Aspects 
	Therapy 
	Differential Diagnosis 

	Autoinflammatory Urticarial Syndromes 
	Neutrophilic Urticarial Dermatosis 
	Cryopyrin-Associated Periodic Syndrome 
	Schnitzler’s Syndrome 
	Adult-Onset Still’s Disease 
	Systemic-Onset Juvenile Idiopathic Arthritis 
	Mevalonate Kinase Deficienc 
	TNF-Receptor-Associated Periodic Syndrome 

	Immune-Mediated Conditions 
	Urticarial Dermatitis 
	Urticarial Vasculitis 
	Cutaneous Lupus Erythematosus 

	Autoimmune Disorders 
	Bullous Pemphigoid 
	Pemphigoid Gestationis 
	Dermatitis Herpetiformis 
	Autoimmune Progesterone Dermatitis 

	Hyperproliferative Diseases 
	Mastocytosis 
	Hypereosinophilic Syndrome 

	Drug-Related Eruptions 
	Iatrogenic Rash 
	Fixed Drug Eruption 

	Other Inflammatory Conditions 
	Wells Syndrome 
	Sweet Syndrome 
	Polymorphic Eruption of Pregnancy 
	Erythema Multiforme 
	Hyper IgE Syndromes 
	Insect Bite Reactions 

	Conclusions 
	References

