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Necrolytic acral erythema is a novel member of 
the necrolytic erythema family found exclusively 
in patients with hepatitis C virus (HCV) infec-
tion. Acrally distributed, dusky, erythematous 
plaques with vesiculation evolve into hyper-
keratotic lesions resembling psoriasis. Given the 
prevalence of chronic HCV infection, necrolytic 
acral erythema probably is a commonly encoun-
tered entity misdiagnosed as an inflammatory 
dermatosis. The paucity of case reports in the 
United States is likely the result of unfamiliarity 
with the condition and its viral association. We 
report a case of necrolytic acral erythema and 
review the literature summarizing its diagnosis, 
pathogenesis, and treatment.
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Necrolytic erythemas are skin diseases of variable 
etiology sharing similar clinical and histopath-
ologic characteristics. Causes of necrolytic 

erythemas include nutritional deficiency, hepatic 
cirrhosis, neoplasm, and hepatitis C virus (HCV) 
infection. When correctly identified, necrolytic ery-
themas allow early detection of serious underlying 
disorders; therefore, physicians should be cognizant 
of these diagnoses, especially in patients with lesions 
unresponsive to topical steroids. 

Case Report
A 42-year-old woman with a medical history of 
human immunodeficiency virus, HCV infection, 
hypothyroidism, and hypertension was referred by 
her primary care physician for evaluation of a pruritic 

eruption of 1 year’s duration involving the arms, 
hands, legs, feet, and back. Further inquiry revealed 
that the lesions caused substantial burning and 
were unresponsive to daily applications of over-the- 
counter emollients. Her medications included epoetin 
alfa, hydrochlorothiazide, interferon alfa, lamivudine, 
levothyroxine sodium, losartan potassium, nelfinavir 
mesylate, and zidovudine.

On physical examination, there were numerous 
well-demarcated erythematous plaques with super-
ficial erosions and serosanguineous crust on her 
buttocks and dorsal aspects of the hands and feet 
(Figure 1). A skin biopsy specimen from the left leg 
was consistent with psoriasis and the patient was 
started on clobetasol propionate ointment 0.05%. 
At her 3-month follow-up, the lesions persisted 
and a second biopsy specimen was obtained from 
the distal right hand. The section demonstrated 
psoriasiform hyperplasia, parakeratosis, loss of the 
granular cell layer, clusters of dyskeratotic cells, and 
a moderately intense superficial and mid-dermal 
perivascular mononuclear cell infiltrate (Figure 2). 
Necrolytic acral erythema was diagnosed and the 
patient was prescribed oral zinc. The lesions contin-
ued to progress despite treatment.

Comment
In 1996, el Darouti and Abu el Ela1 described  
7 Egyptian patients with lesions resembling necro-
lytic migratory erythema that demonstrated an acral 
predominance, periorificial sparing, and a uniform 
association with HCV infection. They designated 
the condition necrolytic acral erythema and outlined 
the morphologic, histologic, and serologic findings 
to differentiate it from other necrolytic erythemas 
(Table 1).1-5

Necrolytic acral erythema presents with burning 
and pruritic, dusky, erythematous plaques with vesic-
ulation and/or hyperkeratosis predominantly on the 
dorsal surfaces of the hands and feet. Hyperkeratotic 
lesions may simulate psoriasis, but symptomatol-
ogy and palmoplantar sparing help to exclude the 
diagnosis. Vesicular lesions may resemble necrolytic 
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migratory erythema but lack its annular and migra-
tory distribution.

The unifying histologic pattern of necrolytic 
erythemas is psoriasiform hyperplasia and necrolytic 
acral erythema shares this characteristic.1 Other com-
monalities include papillomatosis, hyperkeratosis, 
parakeratosis, a perivascular mononuclear cell infil-
trate, and a focal absence of the granular cell layer.  
Focal keratinocyte necrosis and basal vaculopathy 

have been used as specific identifiers, but they were 
later found to occur in only 26.7% and 13.3% of 
cases of necrolytic acral erythema, respectively.1,6 
The lack of pathognomonic histology requires clini-
copathologic correlation and a high index of suspi-
cion to make the diagnosis. 

Chronic HCV infection is the sine qua non for 
diagnosis and has been described in all patients with 
necrolytic acral erythema to date. Most case reports 

Figure 1. Left leg (A) and right 
foot (B) with well-demarcated  
erythematous plaques with  
superficial erosions and  
serosanguineous crust.

Figure 2. Biopsy specimen 
demonstrating psoriasiform 
hyperplasia, parakeratosis, loss 
of the granular cell layer, clusters  
of dyskeratotic cells, and a  
moderately intense superficial 
mid-dermal perivascular  
mononuclear cell infiltrate (H&E,  
original magnification 320). 
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originate in Egypt, presumably because of the 18.5% 
to 25.8% seropositivity rate for HCV.6-10 In contrast, 
the estimated prevalence rate in the United States 
is 1.6% and 81% of these patients have chronic 
infection, which represents approximately 3.2 mil-
lion Americans at risk of hepatocellular carcinoma,  
cirrhosis, and related comorbidities.11 The impor-
tance of recognizing necrolytic acral erythema is 
underscored by the observation that 87% of patients 
with the condition are unaware of their HCV sta-
tus.6 In these instances, antiviral therapy can be 
initiated earlier, which has been shown to improve 
patient outcomes.12

The pathogenesis of necrolytic acral erythema is 
largely unclear, though various treatment responses 
suggest a multifactorial etiology. The essential role of 
HCV is apparent because substantial and sustained 
remission of cutaneous lesions occurs in patients 
responsive to antiviral therapy; in addition, necro-
lytic acral erythema has not been reported with 
other cirrhotic conditions (eg, alcoholism, hepatitis B 
virus), which excludes chronic liver damage as the 
sole cause. In the setting of HCV infection, a direct 
correlation exists between severity of cutaneous dis-
ease and degree of hepatic damage.1,8,13 

Ribavirin was successful in one patient whose 
viral load remained elevated during therapy, sug-
gesting an immunomodulatory mechanism.14 The 
active metabolite, ribavirin monophosphate, has 
anti-inflammatory and antiviral properties through 
inhibition of an enzyme required for purine syn-
thesis.15-17 Mycophenolate mofetil, an effective 
immunosuppressant used for psoriasis and trans-
plant medicine, inhibits the same enzyme lending 
support to an immunomodulatory role.18 Necro-
lytic acral erythema is consistently unresponsive 
to topical steroids, making a wholly inflammatory 
etiology unlikely.

Zinc may play a causative role given the vari-
able responses to supplementation reported in the 
literature.1,7,8,13,19 The divalent cation inhibits apo-
ptosis and is a cofactor in DNA and RNA replica-
tion, protein synthesis, and hepatic mobilization of  
vitamin A.20,21 Zinc deficiency reduces serum trans-
port proteins that may impair nutrient delivery to 
tissues,22 such as vitamin A, transported by a retinol-
binding protein and prealbumin complex, which 
is required for healthy epidermal proliferation and 
differentiation.23 The aforementioned mechanisms 
of zinc deficiency are established in acrodermati-
tis enteropathica, a congenital zinc malabsorption 
syndrome, but also may contribute to the lesions of 
necrolytic acral erythema, even though serum zinc 
levels often are within reference range. Although 
purely speculative, zinc supplementation, even in the 
absence of overt deficiency, may help resolve necro-
lytic acral erythema lesions by enhancing nutrient 
delivery and promoting healthy epidermal growth.

Necrolytic acral erythema most closely resembles 
necrolytic migratory erythema, and hypoamino-
acidemia is common in both.1 Necrolytic migratory 
erythema results from hyperglucagonemia, whereas 
glucagon levels often are within reference range in 
necrolytic acral erythema.7,13,14,24 Amino acid sup-
plementation has been shown to clear the lesions of 
necrolytic migratory erythema yet is largely ineffec-
tive in necrolytic acral erythema.1,7,25 Some patients 
with necrolytic acral erythema have slightly elevated 
glucagon levels; however, this finding may be caused 
by reduced clearance secondary to ongoing liver 
dysfunction.7,26 Although the precise mechanism is 
unclear, hypoaminoacidemia may deplete epidermal 
protein stores, resulting in keratinocyte necrolysis. 

Immunocomplex mechanisms underlie many of  
the extrahepatic manifestations of HCV infection 
(Table 2), but evidence for involvement in necrolytic 

Table 1.

Necrolytic Erythemas and Associated Diseases 

Necrolytic Erythemas  Associated Disease(s)

Acrodermatitis enteropathica2 Zn21 (zinc) deficiency

Necrolytic acral erythema1  Hepatitis C virus

Necrolytic migratory erythema3,4 Glucagonoma syndrome 
 Hepatic cirrhosis

Pellagra5 Niacin deficiency
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acral erythema is lacking.1,27-34 In some HCV- 
associated cutaneous conditions, direct expression 
of HCV RNA has been found, but this viral parasit-
ism has not been observed in necrolytic acral ery-
thema.8,35 HCV infection is lymphotrophic and may 
signal leukocyte activation, resulting in the mono-
nuclear cell infiltrate seen in tissue specimens.36

Conclusion
Necrolytic acral erythema is a unique cutaneous 
manifestation of active HCV infection marked 
by dusky erythematous plaques with vesiculation 
and/or hyperkeratosis in a dorsal acral distribu-
tion. It is the only pathognomonic sign of HCV 
infection; therefore, dermatologists and primary 
care physicians should be familiar with the diag-
nosis. The condition often resembles psoriasis, 
and the diagnosis should be considered in any 
patient with acral lesions unresponsive to topi-
cal steroids. A reasonable evaluation includes 
serology for viral hepatitides, markers of hepatic 
inflammation and synthetic function, zinc, serum 
amino acids, and glucagon. As in our patient, 
a biopsy cannot be used to exclude the diagnosis 
because lesions are dynamic and the histology will 
vary depending on the stage of evolution.

The pathogenesis resembles necrolytic migra-
tory erythema and pseudoglucagonoma, yet it is 
likely modulated by the presence of HCV infection, 
resulting in the predominantly acral distribution and 
focal keratinocyte necrosis. The most efficacious 
treatment is resolution of the underlying infec-
tion, though other modalities, including ribavirin 
and zinc, exhibit some, albeit minimal, effect. A 
thorough understanding of the pathophysiology is 
imperative if tailored and directed treatments are to 
be developed. Perhaps retinoids or mycophenolate 
mofetil (both useful in treating psoriasis) will prove 
useful by normalizing cellular proliferation and 
modulating immunologic hyperactivity.37

Numerous questions remain unanswered. What is 
the incidence of necrolytic acral erythema in chronic 
HCV infection and is there a genotypic association? 
Why are lesions predominantly localized on dorsal 
acral surfaces? Does hepatitis C viral replication play a 
direct role in lesion initiation and evolution? Regard-
less, it is clear that necrolytic acral erythema deserves 
its autonomy in the necrolytic erythema family.

ReFeRenCes
 1.  el Darouti M, Abu el Ela M. Necrolytic acral erythema: 

a cutaneous marker of viral hepatitis C. Int J Dermatol. 
1996;35:252-256.

 2.  Danbolt N. Acrodermatitis enteropathica. Acta Derm 
Venereol. 1951;31:453-454.

 3.  Wilkinson DS. Necrolytic migratory erythema with pan-
creatic carcinoma. Proc R Soc Med. 1971;64:1197-1198.

 4.  Doyle JA, Schroeter AL, Rogers RS 3rd. Hyperglucago-
naemia and necrolytic migratory erythema in cirrhosis—
possible pseudoglucagonoma syndrome. Br J Dermatol. 
1979;101:581-587. 

 5.  MacDonald A, Forsyth A. Nutritional deficiencies and 
the skin. Clin Exp Dermatol. 2005;30:388-390. 

 6.  Abdallah MA, Ghozzi MY, Monib HA, et al. Necrolytic 
acral erythema: a cutaneous sign of hepatitis C virus infec-
tion. J Am Acad Dermatol. 2005;53:247-251.

 7.  Nofal AA, Nofal E, Attwa E, et al. Necrolytic acral 
erythema: a variant of necrolytic migratory ery-
thema or a distinct entity? Int J Dermatol. 2005;44: 
916-921.

 8.  El-Ghandour TM, Sakr MA, El-Sebai H, et al.  
Necrolytic acral erythema in Egyptian patients with 
hepatitis C virus infection. J Gastroenterol Hepatol. 
2006;21:1200-1206.

 9.  Mohamed MK, Bakr I, El-Hoseiny M, et al. HCV-related 
morbidity in a rural community of Egypt. J Med Virol. 
2006;78:1185-1189.

10.  el-Sadawy M, Ragab H, el-Toukhy H, et al. Hepatitis C 
virus infection at Sharkia Governorate, Egypt: sero- 
prevalence and associated risk factors. J Egypt Soc Parasitol. 
2004;34(suppl 1):367-384.

Table 2. 

Extrahepatic Manifestations of  
Hepatitis C Virus Infection 

Dermatologic Manifestations

Leukocytoclastic vasculitis27

Lichen planus28

Necrolytic acral erythema1

Porphyria cutanea tarda29

Hematologic Manifestations

Autoantibodies30

Mixed essential cryoglobulinemia31

Other Manifestations

Extrahepatic malignancies32

Lymphocytic sialadenitis33

Membranoproliferative glomerulonephritis34



360  CUTIS®

Necrolytic Acral Erythema

11.  Armstrong GL, Wasley A, Simard EP, et al. The 
prevalence of hepatitis C virus infection in the United 
States, 1999 through 2002. Ann Intern Med. 2006;144: 
705-714.

12.  Hartman C, Berkowitz D, Rimon N, et al. The effect 
of early treatment in children with chronic hepatitis. J  
Pediatr Gastroenterol Nutr. 2003;37:252-257.

13.  Khanna VJ, Shieh S, Benjamin J, et al. Necrolytic acral 
erythema associated with hepatitis C: effective treatment 
with interferon alfa and zinc. Arch Dermatol. 2000;136: 
755-757. 

14.  Hivnor CM, Yan AC, Junkins-Hopkins JM, et al. Necro-
lytic acral erythema: response to combination therapy 
with interferon and ribavirin. J Am Acad Dermatol. 
2004;50(suppl 5):S121-S124.

15.  Di Bisceglie AM, Shindo M, Fong TL, et al. A pilot study 
of ribavirin therapy for chronic hepatitis C. Hepatology. 
1992;16:649-654.

16.  Martin J, Navas S, Quiroga JA, et al. Effects of the  
ribavirin–interferon alpha combination on cultured 
peripheral blood mononuclear cells from chronic hepatitis C 
patients. Cytokine. 1998;10:635-644.

17.  Yamada Y, Natsumeda Y, Weber G. Action of the active 
metabolites of tiazofurin and ribavirin on purified IMP 
dehydrogenase. Biochemistry. 1988;27:2193-2196.

18.  Sweeney MJ. Mycophenolic acid and its mechanism of 
action in cancer and psoriasis. Jpn J Antibiot. 1977;30(suppl): 
85-92.

19.  Abdallah MA, Hull C, Horn TD. Necrolytic acral ery-
thema: a patient from the United States successfully 
treated with oral zinc. Arch Dermatol. 2005;141:85-87.

20.  Zalewski PD, Forbes IJ, Giannakis C. Physiological role 
for zinc in prevention of apoptosis (gene-directed death). 
Biochem Int. 1991;24:1093-1101.

21.  Prasad AS. Discovery and importance of zinc in human 
nutrition. Fed Proc. 1984;43:2829-2834.

22.  Bates J, McClain CJ. The effect of severe zinc deficiency 
on serum levels of albumin, transferrin, and prealbumin in 
man. Am J Clin Nutr. 1981;34:1655-1660.

23.  Ingenbleek Y, Van Den Schrieck HG, De Nayer P, et al. 
The role of retinol-binding protein in protein-calorie 
malnutrition. Metabolism. 1975;24:633-641. 

24.  Prinz RA, Dorsch TR, Lawrence AM. Clinical aspects of 
glucagon-producing islet cell tumors. Am J Gastroenterol. 
1981;76:125-131.

25.  Shepherd ME, Raimer SS, Tyring SK, et al. Treatment of 
necrolytic migratory erythema in glucagonoma syndrome.  
J Am Acad Dermatol. 1991;25(5, pt 2):925-928.

26.  Bloom SR. Signals for glucagon secretion. Ciba Found 
Symp. 1977;(55):161-172. 

27.  Dupin N, Chosidow O, Lunel F, et al. Essential mixed 
cryoglobulinemia: a comparative study of dermatologic 
manifestations in patients infected or noninfected with 
hepatitis C virus. Arch Dermatol. 1995;131:1124-1127.

28.  Lodi G, Porter SR. Hepatitis C virus infection and lichen 
planus: a short review. Oral Dis. 1997;3:77-81.

29.  Doutre MS. Hepatitis C virus-related skin diseases. Arch 
Dermatol. 1999;135:1401-1403.

30.  Cacoub P, Renou C, Rosenthal E, et al. Extrahepatic 
manifestations associated with hepatitis C virus infec-
tion: a prospective multicenter study of 321 patients. The  
GERMIVIC. Groupe d’Etude et de Recherche en 
Medecine Interne et Maladies Infectieuses sur le 
Virus de l’Hepatite C. Medicine (Baltimore). 2000;79: 
47-56.

31.  Ferri C, Greco F, Longombardo G, et al. Antibodies against 
hepatitis C virus in mixed cryoglobulinemia patients.  
Infection. 1991;19:417-420.

32.  Sikuler E, Shnaider A, Zilberman D, et al. Hepatitis C 
virus infection and extrahepatic malignancies. J Clin  
Gastroenterol. 1997;24:87-89.

33.  Haddad J, Deny P, Munz-Gotheil C, et al. Lymphocytic 
sialadenitis of Sjögren’s syndrome associated with chronic 
hepatitis C virus liver disease. Lancet. 1992;339(8789): 
321-323.

34.  Daghestani L, Pomeroy C. Renal manifestations of  
hepatitis C infection. Am J Med. 1999;106:347-354.

35.  Crowson AN, Nuovo G, Ferri C, et al. The dermatopa-
thologic manifestations of hepatitis C infection: a clinical, 
histological, and molecular assessment of 35 cases. Hum 
Pathol. 2003;34:573-579.

36.  He YW, Ferencik S, Luo DD. Detection of replicative 
form of HCV RNA in peripheral blood leukocytes and 
its clinical significance. J Tongii Med Univ. 1995;15: 
133-137.

37.  Weinstein GD, Krueger GG, Lowe NJ, et al. Tazarotene 
gel, a new retinoid, for topical therapy of psoriasis: 
vehicle-controlled study of safety, efficacy, and duration 
of therapeutic effect. J Am Acad Dermatol. 1997;37: 
85-92.


