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Abstract: Necrolytic acral erythema (NAE) is now considered as a distinct clinical entity.

It clinically presents as well demarcated hyperpigmented papules and plaques with thick

adherent scales distributed symmetrically over dorsum of feet. It usually develops in

patients with Hepatitis C virus (HCV) infection. Cases of NAE have been reported in

patients without HCV infection. Hepatic dysfunction resulting in metabolic alterations like

hypoalbuminemia, hypoaminoacidemia, hyperglucagonemia and transient zinc deficiency

has been proposed as underlying pathogenic mechanism of NAE. Clinically, NAE resem-

bles other necrolytic erythemas like necrolytic migratory erythema (NME), acrodermatitis

enteropathica (AE) and pellagra. Better understanding of etiopathogenesis and histopatho-

logical features is important to distinguish NAE from other necrolytic erythemas. The

disease runs a natural course of exacerbations and remissions. Non-invasive diagnostic

tools like dermoscopy can be used in differential diagnosis of NAE. Oral zinc therapy is

the most effective treatment of NAE reported in most of the cases irrespective of HCV

status or serum zinc levels.
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Introduction
Necrolytic acral erythema (NAE) was first reported from Egypt in 1996 by el

Darouti and Abu el Ela.1 Since then several cases have been reported predomi-

nantly from Egypt. Morphologically it resembles necrolytic erythemas. The under-

standing of epidemiology, etiology, pathogenesis and management of the disease is

based on either large case series from a particular geographical region (Egypt) or

from isolated case reports from other parts of the world. There may be possibility of

underrecognition of this clinical entity due to lack of knowledge especially in areas

with low prevalence of Hepatitis C Virus (HCV) infection.

Epidemiology
NAE is commonly reported in patients with HCV infection. Most of the cases have

been reported from Egypt. In a study from the US, all the patients diagnosed with

NAE were African Americans.2 Since the first description of the disease in Egypt,

case reports are published from other Asian countries like India,3–5 Pakistan6 and

Canada.7

Gender
The disease affects both the genders equally with males and females constituting

46.2% and 53.8% respectively.8 In a small case series from the US, all the five

cases reported were males.2
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Age
NAE affects the patients in the age range of 19–58 years

with mean of 44±11.3 and median of 50.8 In another case

series from Egypt, the age range was 11–76 years with

mean of 41.7±11.5 years.9 Similar age distribution has

been reported from the US where all the five cases were

above 40 years of age.2

Etiopathogenesis
The exact pathogenesis of NAE is not yet conclu-

sively established. The pathogenesis of NAE appears to

be multifactorial as several mechanisms have been pro-

posed such as hepatic dysfunction, hypoalbimunemia,

hypoglucagonemia, hypoaminoacidemia, zinc deficiency

and diabetes with or without an underlying HCV infection.

The clinical and histopathological similarities with necro-

lytic migratory erythema (NME) lead to the hypothesis

that NAE may be a variant of NME. However, consistent

association of NAE with an HCV infection and typical

acral distribution of lesions makes it a distinct entity.10

Hepatitis C Viral Infection
The majority of cases of NAE have been reported from

Egypt where the prevalence of HCV infection is high (15–

20%).1,9 Among patients with chronic HCV, the prevalence

of NAE has been estimated to be 1.7%. In the same

study, the majority of patients who did not develop NAE

had co-infection with Human Immunodeficiency Virus

(HIV).2 Hence, it is unlikely that immunodeficiency or co-

infection contribute to the manifestation of NAE.

In patients with HCV, unlike leukocytoclastic vasculitis

(LCV), NAE is not associated with high levels (>1 million

IU/mL) of HCV viremia. However, in these patients, low and

moderate levels of HCV viremia has been reported in 76.9%

and 23.1% of patients respectively.8 In studies where the cut

off value of 0.5 million IU/mL was used for high HCV

viremia, 43.5% of patients with NAE showed high

viremia.9 The HCV viral particles have not been demon-

strated by PCR from the skin or vascular endothelium of

patients with NAE. Similarly, electron microscopy of the

lesions failed to demonstrate HCV viral particles in kerati-

nocytes, dermal infiltrate or vascular endothelium. However,

clumped tonofilaments on electron microscopy suggests pos-

sible viral etiology.9 Hence, apart from viral load, additional

factors seem to play role in the pathogenesis of NAE.

Variations in the prevalence of NAE and viral genotype in

different regions suggest a role of HCV genotype in the

pathogenesis of NAE. In small number of patients with

NAE, both genotype 1 and 4 were isolated whereas in LCV

only genotype 4 was isolated. However, the role of co-

infection with two genotypes in the causation of NAE is

not yet established necessitating the need for further evi-

dence. Clinically, NAE and LCV have never beenmanifested

together in patients withHCVinfection leading to the hypoth-

esis that certain other factors influence the type of inflamma-

tory response in such patients.8 The absence of NAE in other

disorders of the liver suggests that the HCV infection sets up

a milieu for the development of NAE in the presence of

hepatic dysfunction and other confounding factors like nutri-

tional deficiency, ethnicity and genetic factors.2,8

Metabolic Alterations
The clinical and histopathological similarities of NAE

with other necrolytic erythemas such as NME, acroder-

matitis enteropathica (AE), pellagra, biotin deficiency

and essential fatty acid (EFA) deficiency suggest meta-

bolic alterations. Several cases of NAE have been

reported without HCV infection.3–6 It is also pertinent

to know that no cases of NAE are reported from Japan,

one of the countries with high HCV seroprevalence. The

metabolic alterations proposed in the pathogenesis of

NAE are hepatic dysfunction, hypoalbuminemia, hypoa-

minoaciduria and hyperglucagonemia (Figure 1). In some

patients with HCV, the clinical severity of NAE wor-

sened with the increased activity of underlying hepatitis.

In addition, the liver transplantation resulted in complete

resolution of the lesions of NAE. These findings indicate

that NAE is a non-immunologically mediated skin

disease.11

Zinc Deficiency
The role of zinc deficiency in the pathogenesis of NAE is

based on the case reports demonstrating good response to

zinc therapy or low serum zinc levels.12 In the majority of

cases the serum zinc levels remains normal. In a study on

patients with NAE, diminished zinc levels have been

demonstrated in serum, and lesional and perilesional

skin.13 There can be low epidermal zinc levels despite

normal serum zinc levels.14 A transient decrease in zinc

levels can occur in the presence of hypoalbuminemia.

Through its effect on epidermal apoptosis, zinc may play

a role in necrolysis observed in NAE.10

NAE has also been reported following Hepatitis

B vaccination15 and rivaroxaban treatment.16
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Clinical Manifestations
Classically NAE presents as well defined dusky red hyper-

keratotic plaques with keratotic border typically distribu-

ted over the dorsum of feet and toes. In some cases ankle,

legs and knees are also affected. Rarely lesions may

develop on hands, elbows, genitalia and buttocks.

Involvement of palms, soles and nails, otherwise consid-

ered as differentiating features against NAE, has been

reported.12 The clinical presentation of NAE can be

acute or chronic. The acute lesions present as prominent

erythema, flaccid blisters and erosions at the margins. The

chronic lesions show hyperkeratotic surface, mild

erythema and dark red margin. There may be associated

edema. The duration of the disease at presentation may

range from 2 to 120 months.8

Clinical Stages
The lesions of NAE evolve in three stages, initial, well

developed and late. In the initial stage, scaly erythe-

matous papules/plaques appear with characteristic

dusky or eroded centre (Figure 2). In the well-

developed stage, the lesions coalesce to form well

demarcated thick hyperpigmented plaque with adherent

scales (Figure 3). There may be occasional pustules.

The lesions become more circumscribed, thin and

hyperpigmented in late stage (Figure 4).17 The lesions

typically demonstrate a natural course of spontaneous

remission and relapse.12

Differential Diagnosis
The differential diagnoses include skin diseases present-

ing with acral erythemas and psoriasiform plaques. The

Hepatic dysfunction

Hypoaminoacidemia Hyperglucagonemia Hypoalbuminemia 

Protein depletion 

Necrolysis of epidermal

cells

Additional trauma 

Increased arachidonic acid 

levels 

Increased levels 

of prostaglandins 

Inflammatory 

changes 

Transient decrease 

in Zinc levels   

Necrolytic acral 

erythema 

Typical distribution of 

lesions 

Figure 1 Pathogenesis of Necrolytic acral erythema.

Figure 2 Initial lesions showing well demarcated papules and plaques with dark

scales with erosions and edema.
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former group is comprised of AE, pellagra, biotin defi-

ciency and fatty acid deficiency. The psoriasis, erythro-

keratoderma, nummular eczema, dermatophytosis and

paraneoplastic acrokeratosis are included in the latter

group. Typical acral distribution and absence of systemic

symptoms help in differential diagnosis of acral erythe-

mas. Dark and verrucous scales, well defined lesions and

absence of central clearing differentiate NAE from psor-

iasis, eczemas and dermatophytosis respectively. In some

cases histopathological examination is required to

exclude psoriasis. Other differential diagnoses include

lichen simplex chronicus and hypertrophic lichen planus

(HLP) which can be diagnosed by typical clinical and

histopathological features.10,11,18

Laboratory Investigations
The investigations are mainly aimed at detecting the under-

lying cause and metabolic derangement. Early recognition

of the condition is very important for diagnosis and treat-

ment of underlying disease or metabolic alterations, espe-

cially HCV infection. The patients may be unaware of

their HCV status at first identification of NAE. In >75%

of patients with NAE, HCV has been diagnosed for the

first time.17 Hence, HCV serology is mandatory in all

cases of NAE. Relevant investigation should also be con-

sidered to rule out differential diagnosis based on clinical

presentation of NAE.

Histopathology
The histopathological features correspond to stage of the

disease and site of biopsy. The early lesions from margin

show necrosis of upper epidermis with detachment from

surrounding by a blister formation. The epidermis shows

acanthosis and spongiosis along with superficial dermal infil-

trate resembling nummular dermatitis. The well-developed

lesions show parakeratosis, prominent papillomatosis, sub-

corneal pustules, psoriasiform hyperplasia, epidermal pallor

and necrotic keratinocytes. The confluence of necrotic kera-

tinocytes can result in cleft formation in the upper epidermis.

Foci of epidermal dyskeratosis and epidermal pallor helps in

differentiating NAE from psoriasis. The presence of necrosis

of keratinocytes along with vacuolar degeneration of some

basal cells helps in the diagnosis of NAE.19

Dermoscopy
Dermoscopy is a non-invasive diagnostic method wherein

subsurface structures of skin are visualized enabling the

treating physician to study the details of lesional

morphology.20 Dermoscopic patterns in NAE are not men-

tioned in the literature. We could do dermoscopic examina-

tion in few cases which demonstrated white scales, white

globules, brown globules, reddish-brown areas, red dots and

yellow globules correlating to hyperkeratosis, acanthosis,

epidermal melanin, extravasated of red blood cells, dilated

capillaries and dried serous fluid respectively (Figure 5).

The arrangement of basic elements in dermoscopy gives

additional clues in the diagnosis and helps in the differentia-

tion of similar conditions.20 NAE showed white and yellow

Figure 3 Well developed lesions showing well demarcated thick hyperpigmented

plaques with adherent scales.

Figure 4 Late lesions showing well demarcated thin hyperpigmented plaques with

scaling.
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globules and red dots scattered in the centre of the lesion.

Brown dots were appreciated at the periphery. Scales were

dull white. In psoriasis, red dots which represent tips of

tortuous dermal capillaries are arranged in regular and uni-

form pattern on the erythematous background. Bright white

scales are other features in psoriasis.21 In eczema, red dots

are arranged in cluster pattern with yellow globules. These

yellow globules correspond to dried serous fluid and are

referred to as “yellow clod” sign.21 HLP reveals yellow

areas, comedo-like openings, Wickham striae and linear

vessels.22 Dermoscopy can be used to distinguish NAE,

psoriasis, eczema and HLP (Table 1).

Biochemical Tests
There are no specific laboratory investigations recom-

mended for diagnosis of NAE. The biochemical tests are

used to identify underlying metabolic derangement or to

exclude other causes of necrolytic erythemas. No abnormal

tests have been consistently associated with NAE. The

serum zinc levels are usually normal in patients with

NAE, except for a few isolated case reports of low serum

zinc levels.3,7,13,14 Amino acid levels and albumin levels

may be abnormal in some patients. Normal glucagon levels

help in differentiation from NME. Total serum bilirubin and

transaminase levels should be done in all cases. In patients

with associated HCV, the abnormal liver function tests and

abnormal abdominal ultrasonography have been reported in

84.3% and 76.9% of patients with NAE respectively.8

Management
In patients with the HCV infection, antiviral therapy with

ribavirin and interferon-alpha have shown improvement in

the disease even if there is no change in high viral load.

Monotherapy with interferon-alpha has shown a good

response. Oral zinc therapy has been the most effective

treatment reported. In the absence of zinc deficiency, the

clinical response can be attributable to anti-inflammatory,

immunomodulatory, antiviral and anti-oxidant effects of

zinc. Improvement in efficacy of interferon therapy in

patients with HCV has been observed during zinc therapy

for NAE.18 Oral zinc, irrespective of serum zinc levels, in

the dose of 220mg twice daily for up to 8 weeks was found

to be very effective in the complete clearance of the lesions

(Figure 6).3,4,7 Other treatment modalities tried are sys-

temic, intralesional and topical corticosteroids, topical

tacrolimus,23 and phototherapy. Topical and intralesional

steroids showed a good response in a subset of patients,

but in others there was poor response. Combination of

topical clobetasol and hand and foot psoralen plus ultravio-

let (UV) A therapy and Narrow band UV B therapy have

been tried with none of them showing complete resolution

of lesions.2

Figure 5 Dermoscopy of necrolytic acral erythema shows white (black arrows),

yellow (red arrows) and brown (yellow arrows) globules. Red dots (green arrows)

and dull white scales (black stars) are well appreciated.

Table 1 Comparative Dermoscopic Patterns in Dermatoses Mimicking Necrolytic Acral Erythema

Dermoscopic

Patterns

Necrolytic Acral

Erythema

Psoriasis Eczema Hypertrophic Lichen

Planus

Red dots Scattered, irregular Regular and uniform Clusters Scattered

Background Brownish to whitish Bright red Yellowish (acute, subacute) to whitish

(chronic)

Bluish

Scales Dull white, Minimal Bright white, profuse Yellow, Minimal Dull white, Minimal

Brown globules Periphery – – Periphery

White globules Scattered, Centre – Centre (chronic) –

Yellow globules Scattered, Centre – Scattered, Centre Scattered, Centre

Special clue – – Yellow clod sign Wickham striae
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Conclusion
NAE is a distinct clinical entity with characteristic clinical

and histopathological features. It is consistently associated

with HCV infection and hepatic dysfunction. In this set-

ting, the metabolic alterations involving albumin, amino

acids and zinc play a major role in the pathogenesis of the

disease. Treatment with antiviral therapy in patients with

HCV infections is a mainstay of the treatment. Oral zinc

therapy is effective in achieving a complete resolution of

the lesions, irrespective of HCV status and/or zinc levels.

Disclosure
The authors report no conflicts of interest in this work.
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