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Summary Erythroderma (exfoliative dermatitis), first described by Von Hebra in 1868, manifests as

a cutaneous inflammatory state, with associated skin barrier and metabolic dysfunctions.

The annual incidence of erythroderma is estimated to be 1–2 per 100 000 population in

Europe with a male preponderance. Erythroderma may present at birth, or may develop

acutely or insidiously (due to progression of an underlying primary pathology, including

malignancy). Although there is a broad range of diseases that associate with erythro-

derma, the vast majority of cases result from pre-existing and chronic dermatoses. In the

first part of this two-part concise review, we explore the underlying causes, clinical pre-

sentation, pathogenesis and investigation of erythroderma, and suggest potential treat-

ment targets for erythroderma with unknown causes.

Introduction

Erythroderma (exfoliative dermatitis) is a dermatologi-

cal emergency, and presents with extensive erythema-

tous skin and scaling, affecting ≥ 90% of body surface

area. First described by Von Hebra in 1868, erythro-

derma represents a cutaneous inflammatory state,

with associated dysfunction of both the skin barrier

and metabolic processes. Many diseases are associated

with erythroderma, and most cases result from pre-

existing and chronic dermatoses.1 In Part 1 of this

concise review, we explore the underlying causes, clin-

ical presentation, pathogenesis and investigation of

erythroderma, and suggest potential treatment targets

for erythroderma of unknown cause.

Underlying causes of erythroderma

Erythroderma is the result of severe skin dys-

metabolism, reported in severe forms of a range of

diseases, which can be broadly categorized into

congenital, infective, inflammatory, immunobullous,

neoplastic, iatrogenic and idiopathic causes.

Table 1 shows the range of diseases associated

with the clinical presentation of erythroderma,

including the key clinical features and useful refer-

ences for further reading. Commonly, erythroderma

results from exacerbations of pre-existing der-

matoses, such as psoriasis or eczema. Psoriatic ery-

throderma may result from sudden withdrawal of

systemic or very potent topical corticosteroids.

Drug-related erythroderma eruptions are often

caused by anticonvulsants, antibiotics and topical
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preparations.2 A detailed chronological history,

including clinical improvement following drug ces-

sation, are essential for the determination of the

causative drug, which can often prove challeng-

ing.2 Table 2 shows the distribution of the various

causes of erythroderma. Despite the current knowl-

edge and understanding of the many and varied

causes of erythroderma, the precise cause may not

be established in up to one in six cases.2

Clinical presentation of erythroderma

Erythroderma may present at birth, and develops

either acutely (e.g. due to infection or drugs), or more

gradually due to the progression of an underlying pri-

mary pathology, including dermatoses and malignan-

cies.2 Associated signs and symptoms may give

further clues to the underlying aetiology of erythro-

derma.

Congenital

Congenital erythroderma may co-present with a diver-

sity of cutaneous and extracutaneous clinical features

at birth and later in life. In the case of autosomal reces-

sive congenital ichthyosis, affected infants may co-pre-

sent with collodion membrane, ectropion, eclabium

and folded ears at birth, which may be further compli-

cated, in the case of harlequin ichthyosis, by hair and

nail abnormalities, hypohidrosis and skin contractures.

In Netherton syndrome, the skin has the characteristic

‘double-edged’ ichthyosis linearis circumflexa appear-

ance, the hair shaft is abnormal and brittle (trichor-

rhexis invaginata), and affected children have a

predisposition to atopy. Developmental delays in chil-

dren born with congenital erythroderma should always

prompt the screening of syndromic forms of congenital

ichthyosis and neutral lipid storage disease (e.g. Cha-

narin–Dorfman syndrome). In erythroderma due to pri-

mary acrodermatitis enteropathica, the presentation of

perioral and perianal dermatitis may not present until

after the affected infant begins to wean off breast milk.

Congenital erythroderma may also co-present in severe

combined immunodeficiency, a rare disease associated

with alopecia, chronic diarrhoea, failure to thrive, lym-

phadenopathy and hepatosplenomegaly.

Acute

Acute erythroderma usually manifests clinically as

widespread erythema, followed by exfoliative scaling

over the subsequent 2–6 days.3 The morphology of theT
a
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Table 2 Literature review of the differential causes of erythroderma from different geographical locations worldwide.

Reference Description of study Differential causes Demographics (age and sex)

Akhyani et al., 200520 Case series of 97 patients

with acquired

erythroderma in Iran

Dermatoses 59.7% Median age at diagnosis 46.2 years;

male : female ratio 1.85 : 1Drug reactions 21.6%

Malignancies 11.3%

Idiopathic 7.2%

Leenutaphong et al., 199926 Case series of 49 patients

with acquired

erythroderma in Thailand

Drugs 38.77% Median age at presentation 51.7 years;

male : female ratio 2 : 1Dermatoses 27.5%

Miyashiro and Sanches, 20202 Case series of 309 patients in

Brazil

Eczema 20.7% Median age 57 years; male : female ratio

2.2Psoriasis 16.8%

S�ezary syndrome 12.3%

Drug eruption 12.3%

Atopic dermatitis 8.7%

Mycosis fungoides 5.5%

Others 6.8%

Idiopathic 16.8%

Sudho et al., 200327 Case series of 25 patients in

Porur, India

Psoriasis 32% Age range of 5 days to 72 years; peak

incidence 21–30 years (24%);

male : female ratio 1.5 : 1

Drugs 24%

Eczema 12%

Hereditary disorders 8%

PF 4%

Other 12%a

Mathew and Sreedevan, 201721 Case series of 370 patients in

Kerala, India

Psoriasis 32.7% Mean age of onset of erythroderma

55.38 � 16.67 years (range 3–91 years);

male : female ratio of 3.6 : 1

Contact dermatitis 15.9%

Idiopathic 15.7%

Chronic actinic dermatitis 8.1%

Drugs 6.5%

Atopic dermatitis 6.5%

Malignancy 3.2%

PRP 3.2%

1.4% PF

Other 0.8%b

Yuan et al., 201028 Case series of 82 patients in

China

Pre-existing 72% dermatoses

(psoriasis 30.5%)

–

Drug reactions 17%

Idiopathic causes 6.1%

Malignancies 4.9%

Rym et al., 200529 Retrospective study of 80

erythrodermic adults in

Africa

Psoriasis 51.25% Mean � SD age 53.78 � 18 years;

male : female ratio 2.2 : 1.0Drugs 11.25%

Malignancy 8.75%

Idiopathic 7.5%

PF 6.25%

Contact dermatitis 2.5%

PRP 1.25%

PF 1.25%

Pal and Haroon, 200230 Case series of 90 patients in

Pakistan

Psoriasis 37.8% Mean age of onset 41.6 years;

male : female ratio of 2.8 : 1Idiopathic 14.6%

CIE 7.8%

PF 5.6%

Drugs 5.5%

Malignancy 5.5%

Atopic dermatitis 3.3%

Contact dermatitis 3.3%

Crusted scabies 2.2%

PRP 2.2%

CIE, congenital ichthyosiform erythroderma; PF, pemphigus foliaceous; PRP, pityriasis rubra pilaris; SSSS, Staphylococcus scalded skin

syndrome. aIncluding malignancy, dermatophytosis, SSSS and PRP; bincluding crusted scabies and CIE.
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rash preceding the erythroderma varies markedly,

depending on the underlying cause, and particular

attention to co-presenting symptoms is required to aid

in the diagnosis of the underlying cause. Viral exan-

thems typically present as an acute morbilliform macu-

lar and/or maculopapular eruption spreading in a

cephalocaudal direction. Drug eruptions may begin as a

morbilliform or urticarial rash, which can further

develop into pustules at flexural sites (in acute general-

ized exanthematous pustulosis), lymphadenopathy (in

drug reaction with eosinophilia and systemic symp-

toms) or mucocutaneous skin erosions and blistering

(in Stevens–Johnson syndrome and toxic epidermal

necrolysis). Patients presenting with erythrodermic pso-

riasis may co-present with severe nail dystrophy. Ery-

throderma due to underlying immunobullous disease

may present with intact and deroofed mucocutaneous

blisters or erosions. Erythroderma in the context of

unexplained weight loss, lymphadenopathy and pres-

ence of atypical lymphocytes (in blood film) in the

absence of pre-existing skin diseases should prompt con-

sideration of underlying malignancies such as S�ezary

syndrome.

Associations and sequelae

Thermoregulatory disturbances (fever and chills), reac-

tive lymphadenopathy and superimposed bacterial

infections may occur concurrently with erythroderma

from all causes. In extreme cases, sequelae of erythro-

derma include hypovolaemia (with reflex tachycardia),

high-output cardiac failure, anaemia, electrolyte dis-

turbance and acute respiratory distress syndrome.3,4

Pathogenesis of erythroderma

Congenital

Disorders of lipid metabolism underpin the pathogene-

sis of a range of differential causes of congenital ery-

throderma. Reviews by Elias et al.5 and Radner et al.6

extensively discuss the pathogenesis of genodermatoses

secondary to abnormalities and dysregulation in fatty

acid, cholesterol and triglyceride metabolism and in

lipid transportation. In brief, disordered lipid metabo-

lism leads to abnormal lipid organization within the

stratum corneum, therefore interfering with the nor-

mal lateral packing of lipids, which is crucial for the

barrier function of the skin.7 This abnormality has

been observed in lamellar ichthyosis and atopic der-

matitis.8

Acquired

The pathogenesis of acquired erythroderma is poorly

understood. Studies suggest that factors such as an

increase in serum IgE, interleukin (IL)-4 and IL-10,

associated with T helper (Th)1/Th2 imbalance in favour

of Th2 differentiation and dysregulated angiogenic fac-

tors could have a role in the pathogenesis of erythroder-

mic psoriasis.9 IL-4 and IL-13 signalling are central to

the pathogenesis of atopic dermatitis and other atopic

diseases through activation of downstream IgE-depen-

dent processes, which lead to activation of mast cells

and eosinophils and to the clinical presentation of skin

inflammation.10 Indeed, the presence of dermal eosino-

philic infiltrates is a characteristic histological feature

observed in skin biopsies from patients with erythroder-

mic atopic dermatitis,11 and this finding may also be

observed in allergic contact dermatitis, urticaria,

immunobullous diseases and dermal hypersensitivity

reaction patterns.12 IL-4 and IL-13 are targets for block-

ade by dupilumab, a biologic licensed for treatment of

moderate to severe atopic dermatitis.

The pathogenesis of erythroderma in patients with

haematological malignancies is poorly understood, and

changes to the cytokine signalling profile in this group

of patients are highly complex. Nevertheless, there is an

increase in the Th2 profile of cytokines such as IL-4, IL-

5 and IL-10 in the skin and serum of patients with

S�ezary syndrome,13 overexpression of IL-13 signalling

in cutaneous T-cell lymphoma,14 and upregulation of

IL-4 signalling in the bone marrow in patients with

acute myeloid leukaemia.15 The link between IL-4 and

IL-13 signalling in the pathogenesis of erythroderma in

patients with haematological malignancies remains

speculative, given the lack of relevant studies.

Final common pathway

Regardless of the underlying cause of erythroderma,

there is an increase in expression of adhesion mole-

cules (increased expression of vascular cell adhesion

molecule-1, intercellular adhesion molecule-1, E- and

P-selectin found on endothelium in situ in patients

with erythroderma, mycosis fungoides and atopic der-

matitis)16 and proinflammatory mediators stimulating

dermal inflammation and epidermal turnover rate,

which shortens the keratinocyte transit time through

the epidermis, resulting in exfoliation.1
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Discussion

Our literature review identifies that globally, the most

common cause of erythroderma is due to an underlying

primary skin disease.2 However, to our knowledge,

there are no recent UK data about the differential

causes of erythroderma. Therefore, advancement of the

current clinical management of erythroderma is reliant

upon developing current knowledge of the underlying

pathogenesis in order to identify possible targets for

therapeutic intervention. Identification of the specific

molecular cytokines with raised levels in erythroderma

may allow clinicians to subtype erythroderma cases and

manage them accordingly. The pathogenesis of erythro-

derma remains unclear, but the IL-4 and IL-13 path-

ways appear to be an attractive potential treatment

target for managing erythroderma with unclear cause.

Conclusion

A wide range of diseases can lead to erythroderma but

its pathogenesis remains poorly understood.

Learning points

• Infants presenting with erythroderma at birth

or within the first year of life should always

prompt the consideration of inherited metabolic

diseases.

• Pre-existing dermatoses (particularly psoriasis

and eczema) underlie a significant proportion of

cases of erythroderma, as shown in the current

literature to date.

• Regarding the acute presentation of erythro-

derma, the morphological nature of the rash pre-

ceding erythroderma and co-presenting

symptoms are of great significance to aid in the

aetiological diagnosis.

• In erythrodermic psoriasis, studies have sug-

gested factors such as increased serum IgE, IL-4

and IL-10, associated with favoured Th2 differen-

tiation and dysregulated angiogenic factors, could

have a role in the pathogenesis.
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CPD questions

Learning objective

To understand the underlying causes, clinical presen-

tation, pathogenesis, investigations and potential treat-

ments for erythroderma.

Question 1

A 45-year-old man presents with erythroderma sec-

ondary to a drug reaction to an antibiotic. How many

days later would subsequent exfoliative scaling be

expected to occur?

(a) 0–1.
(b) 2–6.
(c) 10–14.
(d) 14–28.
(e) 28–56.

Question 2

After being weaned off breast milk, an infant develops

perioral and perianal dermatitis, which gradually

developed into erythroderma. The condition does not

improve with regular emollients and moderate-potency

corticosteroids. Which trace-element deficiency would

be expected with the underlying disorder?

(a) Low potassium level.

(b) Low magnesium level.

(c) Low calcium level.

(d) Low sodium level.

(e) Low zinc level.

Question 3

A 66-year-old man with Type 1 diabetes presents with a

12-day history of a widespread erythematous rash that

started on his face and spread to affect most of his body,

along with diffusely thickened and yellowish palms and

soles. There were areas of uninvolved skin on his chest.

What is the likely cause for his erythroderma?

(a) Eczema.

(b) Pityriasis rubra pilaris (PRP).

(c) Psoriasis.

(d) Scabies.

(e) S�ezary syndrome (SS).

Question 4

Which pathway appears to be an attractive potential

treatment target for managing erythroderma with an

unclear cause?

(a) Tumour necrosis factor (TNF)-a.
(b) Interleukin (IL)-17.

(c) IL-4 and IL-13.

(d) CD-20.

(e) IL-12 and IL-23.
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Question 5

A 5-day-old girl present widespread erythema and

scaling covering 95% of her body with blistering and

skin fragility. What is the most likely diagnosis?

(a) Conradi–H€unermann–Happle syndrome.

(b) Epidermolytic ichthyosis.

(c) Lamellar ichthyosis.

(d) Netherton syndrome.

(e) Refsum syndrome.

Instructions for answering questions

This learning activity is freely available online at

http://www.wileyhealthlearning.com/ced

Users are encouraged to

• Read the article in print or online, paying particular

attention to the learning points and any author

conflict of interest disclosures.

• Reflect on the article.

• Register or login online at http://www.wileyhea

lthlearning.com/ced and answer the CPD questions.

• Complete the required evaluation component of the

activity.

Once the test is passed, you will receive a certificate

and the learning activity can be added to your RCP

CPD diary as a self-certified entry.

This activity will be available for CPD credit for

2 years following its publication date. At that time, it

will be reviewed and potentially updated and extended

for an additional period.
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