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Erythema elevatum et diutinum as a systemic

disease
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Abstract Erythema elevatum et diutinum (EED) is a rare, chronic dermatosis. It has been associated with
extracutaneous findings, including arthralgias, scleritis, panuveitis, peripheral ulcerative keratitis, oral
and penile ulcers, and neuropathy. Additionally, EED is connected with various systemic diseases, in-
cluding HIV, IgA paraproteinemia, myelomas, neutrophilic dermatoses, and inflammatory bowel dis-
eases. The presence of such extracutaneous manifestations in EED patients suggests that EED may be
a multiorgan entity. Extracutaneous manifestations in EEDmay involve deposition of circulating immune
complexes; thus, patients with EED should be evaluated for systemic manifestations to ensure targeted
management.
© 2019 Published by Elsevier Inc.
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Historic background and epidemiology

Erythema elevatum et diutinum (EED) was first described
in the 1880s,1 although the term “erythema elevatum diuti-
num” was first used in 1894 by Henry Radcliffe-Crocker
(1845-1909).2 By 1929, EED had become the accepted term
to describe cases with similar cutaneous manifestations.3

EED commonly occurs in patients 30 to 60 years of age, al-
though patients can develop this disease at any age without
any sex or racial predilection.4

EED is a rare, chronic dermatosis with less than a thou-
sand reported cases in the literature. Henry Radcliffe-
Crocker described the indurated, tender violaceous to red
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nodules on a patient’s hands, elbows, knees, and buttocks.
He found similarities between similar lesions previously de-
scribed by Sir Jonathan Hutchinson (1828-1913)1 in 1880
and Judson Sykes Bury (1852-1944)5 in 1889, and named
this phenomenon “erythema elevatum diutinum.”

The cutaneous manifestations of EED classically consist
of red to violaceous papules and plaques.4 These cutaneous
lesions are typically asymptomatic. Extracutaneous manifes-
tations of EED, which are less common, include arthralgias,
constitutional clinical manifestations, and ocular disease.6–9

EED has been linked with several systemic diseases, includ-
ing systemic infections, autoimmune disorders, and hemato-
logic diseases. This chronic disease is known to have a
relapsing and remitting course. EED has been reported to re-
solve within 5 to 10 years,4,5 but there are also cases of EED
that have remained active for up to 39 years.10
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Cutaneous and histologic findings

EED is characterized as a chronic leukocytoclastic vascu-
litis. It typically presents as red-brown, violaceous, or yel-
lowish papules, plaques, or nodules (Figure 1).11 The
cutaneous lesions of EED usually favor the extensor surfaces
and acral sites. EED can also affect the face, posterior auric-
ular area, axilla, trunk, genitals, buttocks, back, and
larynx.4–13 EED lesions typically begin as more erythema-
tous, soft lesions, becoming red-brown, or violaceous, and
indurated over time. There have been cases reporting more
atypical cutaneous presentations, such as annular14 and ver-
rucous plaques.15

The histologic findings of EED vary depending on the
stage of the cutaneous lesions. Early lesions exhibit findings
that are consistent with a leukocytoclastic vasculitis, demon-
strating upper dermis to middermis neutrophilic infiltrate
with some eosinophils.15–17 As the lesion progresses, the
papillary and periadnexal dermis become involved as well.
Additionally, these mature lesions can exhibit granulation tis-
sue, fibrosis with mixed inflammation, and intracellular
Fig. 1 Atypical erythema elevatum et diutinum in a HIV-positive patie
and flat nodules with itching, burning, and tenderness to touch, disseminat
provided excellent management.
lipoidosis.16 Direct immunofluorescence for EED is usually
nondiagnostic, demonstrating IgG, IgM, C3, and fibrinogen
deposits within vessels in the upper dermis.18,19

An analysis of six patients with EED reported that the vas-
cular endothelium in EED stains positive for CD31, CD34,
VEGF, and factor VIIIa and negative for factor XIIIa,
TGFB, and LANA; however, these findings are not specific
to EED,17 The authors report that the most effective way to
differentiate EED from other cutaneous vasculitides is the
chronicity and recurrent nature of EED.
Pathophysiology and systemic manifestations

Infectious diseases

EED is thought to be secondary to circulating immune
complexes that continuously deposit in blood vessels, as
the resultant inflammation. In a study of five patients with
EED, three demonstrated increased C1q binding, supporting
this proposed pathophysiologic mechanism.20 EED is
nt (CD4 500). The skin lesions present with red violaceous papules
ed to his lower extremities and with intermittent resolution. Dapsone

Image of Fig.�1
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associated with systemic infections, including streptococcal
infections, HIV, hepatitis B, tuberculosis, and syphilis, all
of which involve elevated levels of antigens or antibodies7,20

(Figure 1). Intradermal injection of streptococcal antigen
into nonlesional skin of patients with EED has resulted in
the appearance of lesions both clinically and histologically
identical to EED. This further suggests that circulating im-
mune complexes have a role in the pathogenesis of EED.7

Additionally, in HIV patients, EED is thought to be due to
HIV-related antigen-antibody complexes depositing in blood
vessels or HIV-induced immunosuppression, which enables
other infectious agents to serve as the antigenic stimulus.

Hematologic diseases and malignancies

EED is also associated with IgA paraproteinemia, IgA
myeloma, and various gammopathies (IgA, IgG, and
IgM).19,21 It has been linked to other hematologic diseases
and malignancies, including hyperimmunoglobulinemia
D,22 other plasma cell dyscrasias,23 non-Hodgkin lym-
phoma,24 myelodysplastic syndrome,19 hairy cell leuke-
mia,25 B-cell lymphoma,26 and chronic lymphocytic
leukemia.27 More studies are required to further analyze the
relationship between these diseases and EED, as the role of
IgA or other gammopathies remains unclear.19

Neutrophilic dermatoses

Other diseases that have been associated with EED in-
clude neutrophilic dermatoses such as Sweet syndrome and
pyogenic gangrenosum.28 Neutrophilic dermatoses are a
group of heterogeneous diseases that display neutrophilic in-
filtrate in the skin and other organs, have an association with
systemic diseases, and overlap with other neutrophilic der-
matoses.29 EED is considered to be within the spectrum of
the neutrophilic dermatoses but can be differentiated from
the rest by the presence of vasculitic findings.19

Autoimmune and inflammatory diseases

Several autoimmune and inflammatory diseases are asso-
ciated with EED. These include inflammatory bowel disease,
granulomatosis with polyangiitis,30 cryoglobulinemia,31,32

relapsing polychondritis,33 celiac disease,34 dermatitis herpe-
tiformis,35 systemic lupus erythematosus,36,37 and rheuma-
toid arthritis.38,39 There have also been cases reporting
possible associations between EED and hypothyroidism,40

Hashimoto thyroiditis,41 dermatomyositis,42 myasthenia
gravis,43 and ankylosing spondylitis.44 The underlying
mechanism for most of the previously referenced diseases
is also due to the deposition of immune complexes; for exam-
ple, there is a known association between IgA and EED;
hence, the presence of IgA deposits in diseases such as der-
matitis herpetiformis found to be associated with EED jus-
tifies the common underlying mechanism.45
Extracutaneous manifestations of EED

Extracutaneous findings in patients with EED support the
concept that EED can be reviewed as a systemic entity. Ar-
thralgias,4 scleritis,9,46 panuveitis,46 peripheral ulcerative
keratitis,8,47–49 neuropathy,50 and ulceration (oral,51 esopha-
geal,52 and penile53) all have been reported in patients with
EED, with joint disease being most common.54

The response of these extracutaneous manifestations to
the treatments used for EED suggests a common underlying
pathophysiologic mechanism. A patient with EED associated
with severe arthritis and scleritis responded very well to oral
dapsone, the first-line therapy for EED.46 Additionally, in an-
other patient with EED and associated progressive neuropa-
thy, dapsone helped to improve both the cutaneous and
neurological clinical manifestations.50
Treatment

Dapsone, an antimicrobial that impairs neutrophil chemo-
taxis and function, is currently the treatment of choice for
EED.4 Treatment with dapsone, however, may not be as ef-
fective in HIV-positive patients and for patients with late-
stage fibrotic lesions.7 Antiretroviral therapy is typically
added to the treatment regimen for HIV-positive patients.
Other treatments consist of anti-inflammatory, antimicrobial,
and immunosuppressive agents.54,55 These therapies include
NSAIDs, niacinamide, tetracyclines, chloroquine, colchi-
cine, and plasmapheresis. Additionally, for fibrotic nodules
that respond poorly to dapsone, surgical excision is consid-
ered if the extent of lesions is limited.

Is EED a distinct entity?

The question of whether EED can be classified as a dis-
tinct entity has been prone to contentious debate among der-
matologists. Even though Radcliffe-Crocker had described
the distinguishing clinical and histologic characteristics of
EED originally in 1902, the disease was not accepted as a
separate entity until 1929,3 a concept that is still sometimes
challenged.

Although most cutaneous leukocytoclastic vasculitides re-
solve, the chronic nature of EED appears to be due to the for-
mation of granulation tissue, which is more likely to be
continuously injured.56 The disease holds a unique position
in the spectrum of cutaneous leukocytoclastic vasculitides.
The acute presence of leukocytoclasis and perivascular neu-
trophil infiltration, and the chronic development of fibrosis
and granulation tissue is popularly thought to truly differenti-
ate EED from other cutaneous leukocytoclastic vasculitides
on the spectrum.57 Although EED may clinically and histo-
logically be a distinct entity, etiologically it may not be, be-
cause it shares similar hypothesized pathophysiologic
mechanisms with other diseases.3,7,19–21,28
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The evolving nature of the clinical and histologic find-
ings makes the diagnosis of EED initially difficult, as it
may mimic other cutaneous leukocytoclastic vasculitides
at a point in time, potentially delaying diagnosis; for exam-
ple, the two major conditions associated with chronic leu-
kocytoclastic vasculitides include EED and granuloma
faciale (GF). By histology alone, one may not be able to
distinguish between the two, as they both present with sim-
ilar sequential changes from leukocytoclastic vasculitis to
neutrophil infiltration to eventual fibroplasia.58 Clinically,
the most important clue to differentiating between EED
and GF seems to be anatomic location58; EED seems to
prefer extensor surfaces and acral sites, whereas GF le-
sions mainly appear on the face. There have been cases
where GF presented with extrafacial manifestations59,60

and lesions of EED appeared on the face.61 This raises
the question of whether EED and GF are different entities
or different names for the same condition emerging at dif-
ferent locations on the body.58

A review of EED and presentation of 41 cases of GF con-
cluded that granulomatous nodules are only present in EED,
and a predominance of eosinophils in the interstitial infiltrate
strongly supports a diagnosis of GF.58 It is yet to be deter-
mined whether these findings are unique to their respective
diseases, as additional cases of EED and GF emerge. Until
more evidence is available, it may be beneficial to identify
EED as a distinct entity from GF as the recommended first-
line treatment for the two conditions differs.4,62
Conclusions

EED represents chronic leukocytoclastic vasculitis with
systemic manifestations. It can present with extracutaneous
findings and is associated with several systemic diseases, in-
cluding infectious diseases, hematologic diseases, malignan-
cies, neutrophilic diseases, autoimmune diseases, and
inflammatory disorders. In patients with EED, it is important
to look for extracutaneous findings and workup for potential
underlying infections or diseases to optimize management.4
References

1. Hutchinson J. On two remarkable cases of symmetrical purple conges-
tion of the skin in patches, with induration. Br J Dermatol 1880;1:10.

2. Radcliffe-Crocker HW, Williams C. Erythema elevatum diutinum. Br J
Dermatol 1894;6:33-38.

3. Weidman FD, Besancon JH. Erythema elevatum diutinum: role of
Streptococci, and relationship to other rheumatic dermatoses. Arch Der-
mat Syphilol 1929;20:593-620.

4. Shinkai K, Fox LP. Cutaneous vasculitis. In: Bolognia JL, Jorizzo JL,
Schaffer JV, eds. Dermatology. 3rd ed. Philadelphia: Elsevier Saunders;
2012. p. 396-397.

5. Bury JS. A case of erythema with remarkable nodular thickening and in-
duration of the skin associated with intermittent albuminuria. Illus Med
News 1889;3:145.
6. Aldave AJ, Shih JL, Jovkar S, et al. Peripheral keratitis associated with
erythema elevatum diutinum. Am J Ophthalmol 2003;135:389-390.

7. Gibson LE, el-Azhary RA. Erythema elevatum diutinum. Clin Derma-
tol 2000;18:295-299.

8. Lekhanont K, Patarakittam T, Mantachote K, et al. Progressive kerato-
lysis with pseudopterygium associated with erythema elevatum diuti-
num. Ophthalmology 2011;118:927-933.

9. Mitamura Y, Fujiwara O, Miyanishi K, et al. Nodular scleritis and panu-
veitis with erythema elevatum diutinum. Am J Ophthalmol 2004;137:
368-370.

10. Wilkinson SM, English JS, Smith NP, et al. Erythema elevatum diuti-
num: a clinicopathological study. Clin Exp Dermatol 1992;17:87-93.

11. Doktor V, Hadi A, Hadi A, et al. Erythema elevatum diutinum: a case
report and review of literature. Int J Dermatol 2019;58:408-415.

12. Ben-Zvi GT, Bardsley V, Burrows NP. An atypical distribution of ery-
thema elevatum diutinum. Clin Exp Dermatol 2014;39:269-270.

13. Syuto T, Tago O, Kuriyama Y, et al. An unusual case of erythema ele-
vatum diutinum with penile and laryngeal manifestations. Eur J Derma-
tol 2014;24:96-97.

14. Di Giacomo TB,Marinho RT, NicoMM. Erythema elevatum diutinum pre-
senting with a giant annular pattern. Int J Dermatol 2009;48:290-292.

15. Barzegar M, Davatchi CC, Akhyani M, et al. An atypical presentation of
erythema elevatum diutinum involving palms and soles. Int J Dermatol
2009;48:73-75.

16. Kanitakis J, Cozzani E, Lyonnet S, et al. Ultrastructural study of chronic
lesions of erythema elevatum diutinum: “extracellular cholesterosis” is a
misnomer. J Am Acad Dermatol 1993;29:363-367.

17. Wahl CE, Bouldin MB, Gibson LE. Erythema elevatum diutinum: clin-
ical, histopathologic, and immunohistochemical characteristics of six
patients. Am J Dermatopathol 2005;27:397-400.

18. Gibson LE. Cutaneous vasculitis update. Dermatol Clin 2001;19:603-
615. vii.

19. Yiannias JA, el-Azhary RA, Gibson LE. Erythema elevatum diutinum:
a clinical and histopathologic study of 13 patients. J Am Acad Dermatol
1992;26:38-44.

20. Katz SI, Gallin JI, Hertz KC, et al. Erythema elevatum diutinum: skin
and systemic manifestations, immunologic studies, and successful treat-
ment with dapsone. Medicine 1977;56:443-455.

21. Archimandritis AJ, Fertakis A, Alegakis G, et al. Erythema elevatum
diutinum and IgA myeloma: an interesting association. Br Med J
1977;2:613-614.

22. Miyagawa S, Kitamura W, Morita K, et al. Association of hyperimmu-
noglobulinaemia D syndrome with erythema elevatum diutinum. Br J
Dermatol 1993;128:572-574.

23. Albitar S, Bourgeon B, Genin R, et al. POEMS syndrome, steroid-
dependent diabetes mellitus, erythema elevatum diutinum, and rheuma-
toid arthritis as extramedullary manifestations of plasma cell dyscrasia.
Am J Kidney Dis 1998;31:E3.

24. Hatzitolios A, Tzellos TG, Savopoulos C, et al. Erythema elevatum diu-
tinum with rare distribution as a first clinical sign of non-Hodgkin’s
lymphoma: a novel association? J Dermatol 2008;35:297-300.

25. Dorsey JK, Penick GD. The association of hairy cell leukemia with un-
usual immunologic disorders. Arch Intern Med 1982;142:902-903.

26. Futei Y, Konohana I. A case of erythema elevatum diutinum associated
with B-cell lymphoma: a rare distribution involving palms, soles and
nails. Br J Dermatol 2000;142:116-119.

27. Delaporte E, Alfandari S, Fenaux P, et al. Erythema elevatum diutinum
and chronic lymphocytic leukemia. Clin Exp Dermatol 1994;19:188.

28. Caucanas M, Heylen A, Rolland F, et al. Associated pyoderma gangre-
nosum, erythema elevatum diutinum, and Sweet’s syndrome: the con-
cept of neutrophilic disease. Int J Dermatol 2013;52:1185-1188.

29. Wallach D, Vignon-PennamenMD. From acute febrile neutrophilic der-
matosis to neutrophilic disease: forty years of clinical research. J Am
Acad Dermatol 2006;55:1066-1071.

30. Kavanagh GM, Colaco CB, Bradfield JW, et al. Erythema elevatum diu-
tinum associated with Wegener’s granulomatosis and IgA paraproteine-
mia. J Am Acad Dermatol 1993;28:846-849.

http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0005
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0005
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0005
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0010
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0010
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0010
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0015
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0015
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0015
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0015
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0020
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0020
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0020
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0025
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0025
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0025
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0025
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0030
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0030
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0030
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0035
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0035
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0035
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0035
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0040
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0040
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0040
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0040
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0045
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0045
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0045
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0045
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0045
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0050
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0050
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0050
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0055
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0055
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0055
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0060
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0060
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0060
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0065
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0065
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0065
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0065
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0070
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0070
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0070
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0070
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0075
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0075
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0075
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0075
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0080
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0080
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0080
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0080
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0085
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0085
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0085
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0085
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0090
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0090
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0090
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0090
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0095
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0095
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0095
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0095
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0100
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0100
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0100
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0100
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0105
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0105
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0105
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0105
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0105
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0110
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0110
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0110
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0110
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0110
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0115
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0115
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0115
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0115
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0120
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0120
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0120
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0120
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0125
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0125
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0125
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0130
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0130
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0130
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0130
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0135
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0135
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0135
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0140
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0140
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0140
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0140
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0145
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0145
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0145
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0145
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0145
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0150
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0150
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0150
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0150


683Erythema Elevatum et Diutimum: systemic disease
31. AtaşH, Eskioğlu F, Üstün H, et al. Truncal erythema elevatum diutinum
with elevated cryoglobulin level. Arch Rheumatol 2017;32:370-372.

32. Morrison JG, Hull PR, Fourie E. Erythema elevatum diutinum, cryoglobu-
linaemia, and fixed urticaria on cooling. Br J Dermatol 1977;97:99-104.

33. Bernard P, Bedane C, Delrous JL, et al. Erythema elevatum diutinum in
a patient with relapsing polychondritis. J Am Acad Dermatol 1992;26:
312-315.

34. Rodriguez-Serna M, Fortea JM, Perez A, et al. Erythema elevatum diu-
tinum associated with celiac disease: response to a gluten-free diet.
Pediatr Dermatol 1993;10:125-128.

35. Chandrasekaran SS, Rai R, Vedachalam S, et al. Erythema elevatum
diutinum in association with dermatitis herpetiformis. Indian Dermatol
Online J 2014;5:48-50.

36. Chan Y, Mok CC, Tang WY. Erythema elevatum diutinum in systemic
lupus erythematosus. Rheumatol Int 2011;31:259-262.

37. Woody CM, Lane JE, Davis LS. Erythema elevatum diutinum in the set-
ting of connective tissue disease and chronic bacterial infection. J Clin
Rheumatol 2005;11:98-104.

38. Collier PM, Neill SM, Branfoot AC, et al. Erythema elevatum diutinum
—a solitary lesion in a patient with rheumatoid arthritis. Clin Exp Der-
matol 1990;15:394-395.

39. Muscardin LM, Cota C, Amorosi B, et al. Erythema elevatum diutinum
in the spectrum of palisaded neutrophilic granulomatous dermatitis: de-
scription of a case with rheumatoid arthritis. J Eur Acad Dermatol
Venereol 2007;21:104-105.

40. Cirvidiu DC, Elias BL, Jorge JC, et al. Erythema elevatum diutinum and
hypothyroidism: coincidence or causal relationship? An Bras Dermatol
2015;90:561-563.

41. Yamamoto T, Nakamura S, Nishioka K. Erythema elevatum diutinum
associated with Hashimoto’s thyroiditis and antiphospholipid antibod-
ies. J Am Acad Dermatol 2005;52:165-166.

42. Marie I, Courville P, Levesque H. Erythema elevatum diutinum associ-
ated with dermatomyositis. J Am Acad Dermatol 2011;64:1000-1001.

43. Wakata N, Nakazato A, Sugimoto H, et al. A case of myasthenia gravis
accompanied by erythema elevatum diutinum and rheumatoid arthritis.
J Neurol 2001;248:435-436.

44. Yıldız F, Karakaş T, Açıkalın A, et al. Erythema elevatum diutinum
coexisting with ankylosing spondylitis. Eur J Rheumatol 2015;2:73-75.

45. AftabMN, Dee A, Helm TN. Erythema elevatum diutinum arising in the
setting of dermatitis herpetiformis. Cutis 2006;78:129-132.

46. Prabhu S, Shenoi SD, Kishanpuria PS, et al. Erythema elevatum diuti-
num associated with scleritis. Indian Dermatol Online J 2011;2:28-30.
47. Jiao T, Wang M, Zhu X. A case of erythema elevatum diutinum associated
with peripheral ulcerative keratitis. Australas J Dermatol 2012;53:78-80.

48. Vaiyavatjamai P, Wattanakrai P. Erythema elevatum diutinum associ-
ated with peripheral ulcerative keratitis. J Eur Acad Dermatol Venereol
2011;25:741-742.

49. Takiwaki H, Kubo Y, Tsuda H, et al. Peripheral ulcerative keratitis as-
sociated with erythema elevatum diutinum and a positive rheumatoid
factor: a report of three cases. Br J Dermatol 1998;138:893-897.

50. Nguyen GH, Guo EL, Norris D. A rare case of erythema elevatum diu-
tinum presenting as diffuse neuropathy. JAAD Case Rep 2017;3:1-3.

51. Maruthappu T, Tharakaram S, Calonje E, et al. Erythema elevatum diu-
tinum with oral ulceration. Br J Dermatol 2012;167:222-224.

52. Hügel R, Brasch J, Yordanova I, et al. Erythema elevatum diutinum as-
sociated with severe oropharyngeal ulceration and pyoderma gangreno-
sum. J Dtsch Dermatol Ges 2018;16:617-620.

53. Yoshii N, Kanekura T, Higashi Y, et al. Erythema elevatum diutinum
manifesting as a penile ulcer. Clin Exp Dermatol 2007;32:211-213.

54. Jose SK, Marfatia YS. Erythema elevatum diutinum in acquired im-
mune deficiency syndrome: can it be an immune reconstitution inflam-
matory syndrome? Indian J Sex Transm Dis AIDS 2016;37:81-84.

55. Comfere NI, Gibson LE. Erythema elevatum diutinum. In: Goldsmith
LA, Katz SI, Gilchrest BA, et al, eds. Fitzpatrick’s Dermatology in Gen-
eral Medicine. 8th ed. New York: McGraw-Hill; 2011.. Chapter 165,
Online textbook https://accessmedicine.mhmedical.com/content.aspx?
bookid=392&sectionid=41138890.

56. LeBoit PE, Yen TS, Wintroub B. The evolution of lesions in erythema
elevatum diutinum. Am J Dermatopathol 1986;8:392-402.

57. Yang SS, Tan CL, Tan KB, et al. Erythema elevatum diutinum (EED): a
distinctive vasculitis with acute-on-chronic features. Ann Acad f Med
Singapore 2014;43:123-124.

58. Ziemer M, Koehler MJ, Weyers W. Erythema elevatum diutinum—a
chronic leukocytoclastic vasculitis microscopically indistinguishable
from granuloma faciale? J Cutan Pathol 2011;38:876-883.

59. Marcoval J, Moreno A, Peyr J. Granuloma faciale: a clinicopathological
study of 11 cases. J Am Acad Dermatol 2004;51:269-273.

60. Ortonne N, Wechsler J, Bagot M, et al. Granuloma faciale: a clinicopatho-
logic study of 66 patients. J Am Acad Dermatol 2005;53:1002-1009.

61. Drago F, Semino M, Rampini P, et al. Erythema elevatum diutinum in a
patient with human herpesvirus 6 infection. Acta Derm Venereol
1999;79:91.

62. Lindhaus C, Elsner P. Granuloma faciale treatment: a systematic re-
view. Acta Derm Venereol 2018;98:14-18.

http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0155
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0155
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0155
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0160
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0160
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0160
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0160
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0165
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0165
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0165
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0165
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0165
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0170
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0170
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0170
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0175
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0175
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0175
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0175
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0180
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0180
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0180
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0185
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0185
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0185
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0185
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0185
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0190
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0190
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0190
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0190
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0195
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0200
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0200
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0200
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0200
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0205
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0205
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0205
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0205
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0210
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0210
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0210
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0215
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0215
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0215
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0220
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0220
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0220
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0225
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0225
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0225
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0230
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0230
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0230
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0235
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0235
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0235
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0235
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0240
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0240
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0240
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0240
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0245
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0245
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0245
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0245
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0250
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0250
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0250
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0255
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0255
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0255
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0260
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0260
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0260
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0260
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0265
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0265
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0265
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0270
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0270
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0270
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0270
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0275
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0275
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0275
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0275
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0275
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0280
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0280
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0280
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0285
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0285
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0285
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0285
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0285
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0290
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0290
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0290
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0290
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0295
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0295
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0295
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0300
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0300
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0300
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0300
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0305
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0305
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0305
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0305
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0305
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0310
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0310
http://refhub.elsevier.com/S0738-081X(19)30139-7/rf0310

	Erythema elevatum et diutinum as a systemic disease
	Historic background and epidemiology
	Cutaneous and histologic findings
	Pathophysiology and systemic manifestations
	Infectious diseases
	Hematologic diseases and malignancies
	Neutrophilic dermatoses
	Autoimmune and inflammatory diseases
	Extracutaneous manifestations of EED

	Treatment
	Is EED a distinct entity?

	Conclusions
	References


