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Abstract 

Background: Eosinophilic annular erythema (EAE) is a rare eosinophil-related skin disease 

which typically manifests with annular erythematous plaques and severe pruritus. Besides the 

diagnosis, the treatment of EAE is challenging since relevant published data are sparse. 

Methods: The aim of this study was to assess the underlying diseases, treatments and 

outcomes of patients with EAE. To this end, we conducted a retrospective multicenter study 

and a systematic review of the MEDLINE database. 

Results: We included 18 patients with EAE followed in 8 centers. The MEDLINE database 

search yielded 37 relevant publications reporting 55 cases of EAE with 106 treatment 

sequences. The most common and efficient treatments included topical or systemic 

corticosteroids, hydroxychloroquine and dapsone. In refractory patients, a combination of 

systemic corticosteroids with hydroxychloroquine was associated with 88% of complete 

clinical response.  

Discussion: To improve the management of EAE patients, we discuss the following treatment 

strategy: in topical steroid-resistant patients, hydroxychloroquine can be given as first-line 

systemic treatment. Dapsone, hydroxychloroquine or systemic corticosteroids are second-line 

options to consider. Last, monoclonal antibodies or JAK inhibitors targeting type 2 

inflammation could represent promising last-resort options in refractory patients. 

 

Keywords: eosinophilic annular erythema; eosinophil; Wells syndrome; eosinophilic 

cellulitis; Treatment 

 

  



 

 4

1. Introduction 

Eosinophilic annular erythema (EAE) is a rare eosinophil-related skin disease that typically 

manifests with annular erythematous plaques with central pigmentation and severe pruritus 

[1]. The disease is characterized by dermal infiltration of eosinophils and, in some cases, 

blood eosinophilia [1, 2]. Due to shared histologic features, EAE might be a subtype of 

eosinophilic cellulitis (EC/Wells syndrome) with a more superficial inflammatory infiltrate 

[3]. Flame figures, which are characteristic of EC, are missing in acute lesions and are only 

observed in well-developed and long-standing lesions of EAE [2-4]. Whether EAE is a 

superficial form of EC or a separate entity is unknown. Yet, their inherent clinical 

manifestations (nodules/plaques in EC versus figurate/annular lesions in EAE) significantly 

differ. The pathogenesis of EAE is not fully understood, but the current hypothesis favors 

interleukin (IL)-5-mediated recruitment of eosinophils to the skin in response to an unknown 

epidermal trigger, such as an allergic stimulus or insect bites [1]. Since relevant published 

data are sparse and consist mostly of case reports or small case series, the treatment of EAE 

can be challenging, with various treatment strategies being reported. 

The aim of this study was to assess the underlying diseases, treatments and outcomes of 

patients with EAE in order to better define a treatment strategy for this rare disease. To this 

end, we conducted a retrospective multicenter observational study and a review of the 

MEDLINE database. 
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2. Patients and methods 

2.1. Patients from the retrospective multicenter study: 

We performed a French nationwide observational retrospective multicenter study. EAE cases 

were retrieved from 8 centers using the pathology database codes ADICAP ‘OT0411’, 

associated with eosinophilic cellulitis, and ‘OT7550’, associated with eosinophilic 

inflammation. Each patient’s medical record was then analyzed to ensure that the diagnosis of 

EAE had been confirmed by a dermatologist, based on typical annular plaques and consistent 

histology (Fig. 1a,b), as described elsewhere (perivascular and interstitial eosinophilic 

infiltrate of the superficial dermis without flame figures in early-stage lesions and with flame 

figures in late-stage lesions) [1]. Cases with predominantly non-annular presentation were 

excluded. One author (JS) reviewed all eligible cases and recorded the following parameters 

for each confirmed case of EAE: age, gender, pruritus, course and duration of the disease, 

comorbidities. Treatment data were also assessed: dosage, duration, outcome (complete 

response/CR - partial response/PR - no response or worsening/NR), relapse during and after 

treatment. This study was conducted in compliance with the Helsinki declaration (as revised 

in 2008) and French MR004 legislation and was approved by the local Ethics Committee of 

the Foch Hospital (approval number HJ-2018-05). 

 

2.2. Literature review  

Two investigators (MC and AV) independently searched for published studies indexed in the 

MEDLINE database up to December 2020, using the search chain 'eosinophilic annular 

erythema'. All the articles reporting case reports and case series with a diagnosis of EAE, 

based on typical annular plaques and consistent histology, were selected and analyzed. Cases 

not clearly identified as EAE were excluded from analysis. Treatment outcomes were 
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classified as CR, PR and NR, based on the same definitions used previously. If the outcome 

was not clearly reported by the authors, the case was excluded from analysis. 

 

3. Results 

3.1. Multicenter retrospective study: 

From 1994 to 2019, 18 patients fulfilling the inclusion criteria were recorded for 8 centers: 10 

women and 8 men with a mean age of 59 years (median=63 years). Sixteen of 18 patients 

(89%) reported pruritus. Five of the 11 EAE patients aged over 60 years (46%) had an 

underlying disease at the time of diagnosis. A hematologic malignancy was found in 4/11 

patients (36%), including polycythemia vera (n=2) and B-cell lymphoma (n=2). One patient 

presented EAE concomitantly with a breast carcinoma. Two of the 7 EAE patients aged under 

60 years (29%) had an underlying disease, including systemic lupus erythematosus (n=1) and 

eosinophilic granulomatosis with polyangiitis (EGPA, formerly Churg-Strauss syndrome) 

(n=1). Eleven of the 18 patients (61%) had no underlying disease at the time of EAE 

diagnosis. 

Among our 18 patients, we assessed 27 treatment sequences. The median treatment duration 

was 16 months (range: 2-48 months). First-line treatment consisted of either topical (8/18 

patients, 44%) or systemic (2/18 patients, 11%) corticosteroids, dapsone (2/18 patients, 11%), 

combined chloroquine and systemic corticosteroids (n=1), and a combination of cancer 

therapy and corticosteroids (2/18 patients, 11%). Second-line treatments included dapsone 

(3/18 patients, 17%), hydroxychloroquine (2/18 patients, 11%), and cancer therapy associated 

with systemic corticosteroids (n=1). 

Topical corticosteroids enabled PR and CR in 3/8 (38%) and 4/8 (50%) patients, respectively 

(a single patient failed to respond). Among the 7 patients with either PR or CR, only 2 (29%) 

did not relapse after treatment discontinuation. Likewise, PR (n=1, with relapse after 
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discontinuation) and CR (n=1, without subsequent relapse, in a patient otherwise diagnosed 

with EGPA) were reported with systemic corticosteroids (1 mg/kg/day). Patients treated with 

hydroxychloroquine (200-400 mg/day) achieved CR (without relapse) in 1/3 patient and PR in 

1/3 patient. The third (elderly) patient died under treatment of multiple comorbidities (aged 

over 85 years, type II diabetes, arterial hypertension). Patients treated with dapsone (100 

mg/day) achieved CR (with no relapse after discontinuation) in 2/5 (40%) patients, PR (with 

relapse after discontinuation) in 2/5 (40%) patients and no response in one patient. 

Relapse and NR were observed in 6/8 (75%) patients treated with topical corticosteroids, 2/3 

(66%) treated with corticosteroids, and 3/5 (60%) treated with dapsone. Hydroxychloroquine 

alone was given to only one patient, who relapsed after complete response. 

In patients with associated hematologic malignancies, CR of EAE was obtained in 3/4 

patients (75%) following the use of cancer therapy combined with systemic or topical 

corticosteroids. Patients with B-cell lymphoma were treated respectively with bendamustine, 

rituximab and topical corticosteroids and vincristine, rituximab and corticosteroids, achieving 

CR in both cases. One patient with polycythemia vera was treated with systemic 

corticosteroids and hydroxyurea (CR). One polycythemia vera patient was not treated and was 

lost to follow-up.  

Anecdotally, methotrexate, baricitinib and thalidomide were used in one case each. Relapse-

free CR was obtained using baricitinib and thalidomide in our cohort. 

Finally, spontaneous improvement was also reported in 3/18 (17%) patients (but the time to 

improvement was not reported).  

 

3.2. Review of the MEDLINE database 

The MEDLINE database search yielded 48 potentially relevant publications between 1978 

and 2020. Eight publications were excluded after reading of the title and abstract because they 
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did not report EAE cases. Eight publications were excluded because treatment outcome was 

not clearly reported. We analyzed 32 publications reporting 55 cases of EAE with 106 

treatment sequences, for which outcomes were clearly reported (Table S1; see supplementary 

material available on line) [1,2, 5-34]. Combined results from our cohort and the data 

extracted from the systematic literature review are summarized in Figure 2 (limited to 

treatments with at least 2 sequences).  

Associated disorders consisted mainly of malignancies (8/73 patients, 11%), including 

hematologic disorders, breast cancer, metastatic prostate carcinoma and thymoma and auto-

immune diseases (8/73 patients, 11%), including EGPA, systemic lupus erythematosus, auto-

immune pancreatitis, auto-immune hepatitis, Hashimoto disease and rheumatoid arthritis. 

Overall, PR or CR were achieved with 18/21 (86%) treatment sequences using topical 

corticosteroids (clobetasol or betamethasone for 2 weeks to 6 months), 9/14 (64%) using 

antimalarial drugs (chloroquine 250 mg/day, hydroxychloroquine 200-400 mg/day for 3-9 

weeks), 19/29 (66%) using systemic corticosteroids (prednisone ~1 mg/kg/day for 2-8 weeks), 

and 9/13 (69%) using dapsone (50-100 mg/day for 3-8 weeks). Among these responding 

patients, CR was obtained in 61% of treatment sequences using topical corticosteroids, 57% 

using antimalarial drugs, 46% using dapsone and 41% using systemic corticosteroids. 

Mepolizumab and dupilumab were reported as being effective in a few cases (n=3) [11, 

25,34]. Spontaneous improvement was observed in 8 cases [1, 21,28,31]. A combination of 

anti-malarial drugs with systemic corticosteroids was given to 8 patients (7 from the literature 

and 1 from our cohort) and resulted in CR in 7/8 patients (88%) [2, 22,27]. 

 

4. Discussion 

To better define treatment strategies in EAE, we report here in the treatment outcomes for 18 

new cases along with a thorough analysis of previously published cases. Given the low 
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prevalence of EAE, our analysis revealed strong heterogeneity regarding the prescribed 

treatments involving over 20 different strategies when combining results from our cohort and 

the MEDLINE database. Overall, topical corticosteroids, systemic corticosteroids and, at a 

lesser degree, dapsone and anti-malarial drugs, were the most commonly reported treatments. 

Topical and systemic corticosteroids were associated with high rates of partial response and 

relapse. Though used in fewer patients, dapsone and antimalarial drugs seemed to result in 

better therapeutic responses. Hydroxychloroquine was efficient in our cohort as in previous 

studies but its discontinuation was followed by clinical relapse in our study (n=1), contrary to 

previously reported cases [2,5,8,14,16,18,23]. This may be explained by a shorter follow-up 

time in the previous studies. Regarding dapsone, the majority of patients achieved CR or PR 

with no serious adverse events. In previously published cases, dapsone also resulted in CR in 

antimalarial-resistant EAE patients [9,26,33]. 

Combination treatments were rarely prescribed to patients in our cohort and did not prove 

better compared with monotherapy. However, in a few cases the combination of anti-malarial 

drugs with systemic corticosteroids was reported to be highly effective, with complete 

improvement in 88% of cases; this combination could thus be of value in refractory patients 

[2,22,27]. 

We also report 4 patients above the age of 60 years who developed EAE associated with 

hematologic malignancies. In most of these patients, CR of EAE was obtained with treatment 

of the hematologic disorder. These observations suggest that some cases of EAE are 

paraneoplastic, as claimed in previous case reports [10,15]. Nevertheless, given the low 

prevalence of this disease and its potential association with malignancies/hematologic 

disorders, EAE patients could benefit from cancer screening. 

Our study has several limitations inherent to its retrospective design, including missing data, 

and the impossibility of clearly assessing relapse and heterogeneity of patient management 
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over time and within centers. Also, it remains debated whether EAE and EC represent 

genuinely distinct entities or rather form a continuum of the same disease. Both belong to the 

spectrum of eosinophilic dermatoses, which encompass diseases of different etiologies with 

no validated classification and treatment. Indeed, the clinical manifestations are extremely 

heterogeneous, including nodules, plaques, pustules, blisters and urticarial lesions; the shared 

feature is an eosinophilic infiltration of the skin. Despite different clinical manifestations 

between EC (nodules, plaques) and EAE (figurate/annular lesions), some authors believe that 

they represent the same entity, essentially because of overlapping histologic features [2, 3]. Of 

note, our results suggest a favorable course using antimalarial drugs in more than 60% of 

EAE patients, whereas such treatment is not reported as efficient in EC [35]. In the light of 

our results, the following treatments may be considered in EAE: since spontaneous 

improvement can be observed, the first-line strategy should not be very aggressive. In patients 

without pruritus, therapeutic abstention is an option. Otherwise, topical corticosteroids 

(betamethasone or clobetasol for 4-8 weeks) appear to be a reasonable first-line option, given 

their safety and the high rates of CR and PR achieved. In patients resistant to topical 

corticosteroids, anti-malarial drugs (namely hydroxychloroquine 200-400 mg/day for 2-3 

months) seems a well-balanced option, as it achieves high rates of clinical responses and has a 

good safety profile. In patients resistant to both topical corticosteroids and 

hydroxychloroquine, dapsone (50-100 mg/day for 2-3 months) or hydroxychloroquine 

combined with systemic corticosteroids are interesting third-line options (200-400 mg/day 

and 0.5-1 mg/kg/day respectively for 2-3 months); the choice between these two strategies 

will mostly depend on the associated comorbidities. Finally, in refractory patients, 

thalidomide, UVB phototherapy and type 2-targeted therapies, such as mepolizumab (an IL-5 

inhibitor), dupilumab (an IL-4Ra inhibitor), or baricitinib (a JAK1/2 inhibitor), could be last-

resort options as they were reported as being effective in at least one patient each.  
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Figure 1: (a) Eosinophilic annular erythema: typical annular lesions with a pigmented center. 

(b) Histopathological features of late-stage eosinophilic annular erythema: interstitial and 

perivascular eosinophilic dermal infiltrate (original magnification x250;  

* simple flame figure) 

Figure 2: Treatment outcomes in patients with EAE for the 18 patients of our case series and 

the for 55 patients extracted from the literature review. Outcomes are classified as CR 

(complete response), PR (partial response) and NR (no response or worsening).  









Patient 

No 

Treatment 

No 

Sex, 

Age 

Associated 

comorbidities 

Therapeutic Clinical response 

Relapse 

Posology Reference 

 

1 1 M, 73 Churg and 

Strauss disease 

Systemic steroids CR, no 10 mg/kg/day then progressive 

discontinuation 

20 

2 1 F, 14   Topical steroids NR NA 11 

2 2 F, 14   Systemic steroids NR NA 11 

2 3 F, 14   Dapsone NR NA 11 

2 4 F, 14   Tofacitinib NR NA 11 

2 5 F, 14   Dupilumab CR, no 600 mg then 300 mg every 2 

weeks 

11 

3 1 M, 74 
 

Topical steroids CR, yes Clobetasol 12 

4 1 M, 75   Systemic steroids CR, yes NA 12 

4 2 M, 75   Topical steroids CR, no Clobetasol 12 

5 1 M, 72 
 

Systemic steroids NR 0.25 mg/kg/day 13 

6 1 F, 69   Systemic steroids CR, no 1 mg/kg/day 19 

7 1 M, 60 
 

Systemic steroids + Cyclosporine NR NA 22 

8 1 M, 52   Topical steroids + Cyclosporine PR, yes NA 22 

8 2 M, 52   Systemic steroids + 

Hydroxychloroquine 

CR, no Hydroxychloroquine (400 mg/day) 22 

9 1 M, 38 
 

Systemic steroids NR NA 33 

9 2 M, 38 
 

Hydroxychloroquine PR, yes 200 mg/day 33 

9 3 M, 38 
 

Cyclosporine PR, yes NA 33 

9 4 M, 38 
 

Dapsone CR, no NA 33 

10 1 F, 5   Topical Pimecrolimus + 

Antihistamines 

PR, yes NA 28 

10 2 F, 5   Systemic steroids PR, yes 30 mg/day 28 

10 3 F, 5   Spontaneous healing     28 

11 1 F, 69 
 

Hydroxychloroquine CR, no 400 mg/day 18 

12 1 F, 3   Systemic steroids + 

Antihistamines 

PR, yes 1 mg/kg/day 5 



12 2 F, 3   Hydroxychloroquine CR, no 50 mg/day 5 

13 1 F, 29 
 

Systemic steroids NR NA 26 

13 2 F, 29 
 

Hydroxychloroquine NR NA 26 

13 3 F, 29 
 

Dapsone CR, no 25 mg/day 26 

14 1 M, 27   Topical steroids CR, yes NA 1 

15 1 F, 42 Cervical cancer, 

Rheumatoid 

arthritis 

Topical steroids CR, yes NA 1 

16 1 F, 68 Rheumatoid 

arthritis 

Topical steroids CR, no NA 1 

17 1 M, 47 
 

Topical steroids CR, yes NA 1 

18 1 F, 54 Breast cancer Topical steroids CR, no NA 1 

19 1 M, 31 
 

Systemic steroids CR, yes 40 mg/day 1 

20 1 M, 82   Systemic steroids CR, no 20 mg/day 1 

21 1 F, 31 
 

Spontaneous healing 
  

1 

22 1 F, 66   Systemic steroids CR, no 20 mg/day 1 

23 1 F, 32 EGPA Systemic steroids CR, no 30 mg/day 1 

24 1 M, 22 Autoimmune 

hepatitis 

Hydroxychloroquine NR 400 mg/day 7 

24 2 M, 22 Autoimmune 

hepatitis 

Methotrexate PR, yes 10 mg/week 7 

24 3 M, 22 Autoimmune 

hepatitis 

Topical steroids + Mycophenolate 

mofetil 

PR, yes 1 g/day 7 

24 4 M, 22 Autoimmune 

hepatitis 

Systemic steroids CR, no 60 mg/day 7 

25 1 M, 20 
 

Topical steroids PR, yes NA 17 

25 2 M, 20 
 

Sutaplast tosilate  CR, no NA 17 

26 1 M, 8   Topical steroids NR Clobetasol 32 

26 2 M, 8   Systemic steroids PR, yes 15 mg/day 32 

26 3 M, 8   Hydroxychloroquine NR 100 mg/day 32 

26 4 M, 8   UVB phototherapy CR, no NA 32 



27 1 M, 65 Autoimmune 

pancreatitis 

Topical steroids CR, yes Betamethasone 29 

27 2 M, 65 Autoimmune 

pancreatitis 

Systemic steroids PR, yes NA 29 

27 3 M, 65 Autoimmune 

pancreatitis 

Minocycline NR NA 29 

27 4 M, 65 Autoimmune 

pancreatitis 

Nicotinamide CR, no 900 mg/day 29 

28 1 M, 60 Metastatic 

prostate cancer 

Systemic steroids + topical 

steroids 

PR, yes 20 mg/day + clobetasol 10 

29 1 M, 72 Thymoma Thymectomy CR, no NA 15 

30 1 F, 65   Systemic steroids NR 40 mg/day 34 

30 2 F, 65   Hydroxychloroquine NR 400 mg/day 34 

30 3 F, 65   Dapsone NR 100 mg/day 34 

30 4 F, 65   Mepolizumab CR, no 100 mg/month  34 

31 1 M, 40 
 

Systemic steroids CR, yes NA 2 

32 1 F, 34   Systemic steroids CR, yes NA 2 

33 1 F, 37 
 

Systemic steroids + 

hydroxychloroquine 

CR, yes NA 2 

34 1 F, 22   Systemic steroids + Cyclosporine CR, yes NA 2 

35 1 F, 31 
 

Systemic steroids + 

hydroxychloroquine 

CR, yes NA 2 

36 1 M, 42   Systemic steroids + 

hydroxychloroquine 

CR, yes NA 2 

37 1 F, 38 
 

Systemic steroids CR, yes NA 2 

38 1 F, 51   Systemic steroids + 

hydroxychloroquine 

CR, yes NA 2 

39 1 M, 46 
 

Systemic steroids + Cyclosporine CR, yes NA 2 

40 1 F, 39   Systemic steroids + 

hydroxychloroquine 

CR, yes NA 2 

41 1 M, 59 
 

Systemic steroids PR, yes 40 mg/day 23 

41 2 M, 59 
 

Chloroquine CR, no 250 mg/day 23 

42 1 F, 30   Systemic steroids PR, yes 0.5 mg/kg/day 27 



42 2 F, 30   Systemic steroids + chloroquine CR, no 4 mg/kg/day 27 

43 1 F, 24 
 

Topical steroids CR, yes Clobetasol 24 

44 1 F, 52   Systemic steroids NR 10 mg/day 14 

44 2 F, 52   Loratadine NR NA 14 

44 3 F, 52   Azathioprine NR 50 mg/day 14 

44 4 F, 52   Indomethacin CR, yes NA 14 

44 5 F, 52   Sulfasalazine NR NA 14 

44 6 F, 52   Methotrexate NR 10 mg/week 14 

44 7 F, 52   Cyclosporine NR 25 mg/day 14 

44 8 F, 52   NSAID NR NA 14 

44 9 F, 52   Leflunomide NR NA 14 

44 10 F, 52   Hydroxychloroquine CR, no 200-400 mg/day 14 

45 1 F, 60 
 

Systemic steroids PR, yes 0.7 mg/kg/day 6 

45 2 F, 60 
 

Dapsone CR, no 100 mg/day 6 

46 1 F, 62   Topical steroids PR, yes NA 16 

46 2 F, 62   Dapsone PR, yes NA 16 

46 3 F, 62   Chloroquine CR, no 250 mg/day 16 

47 1 F, 74 
 

Spontaneous healing 
  

31 

48 1 F, 35   Hydroxychloroquine CR, no NA 8 

49 1 M, 4 
 

Spontaneous healing 
  

21 

50 1 M, 0   Antihistamines PR, no NA 30 

51 1 F, 75 
 

Systemic steroids NR NA 9 

51 2 F, 75 
 

Antihistamines NR NA 9 

51 3 F, 75 
 

Dapsone NR NA 9 

51 4 F, 75 
 

Minocycline NR NA 9 

52 1 F, 57   Systemic steroids NR NA 9 

52 2 F, 57   Antihistamines NR NA 9 



52 3 F, 57   Hydroxychloroquine CR 400 mg/day 9 

53 1 F, 52 Hashimoto's 

disease 

Systemic steroids + 

Antihistamines 

CR 40 mg/day + 10 mg/day 9 

54 1 F, 60   Systemic steroids NR NA 9 

54 2 F, 60   Antihistamines NR NA 9 

54 3 F, 60   Hydroxychloroquine NR NA 9 

54 4 F, 60   Dapsone CR 100 mg/day 9 

55 1 F, 56 
 

Systemic steroids + Indomethacin CR, yes 50 mg/day + 50 mg/day 25 

55 2 F, 56 
 

Systemic steroids + Dapsone NR 50 mg/day + 50 mg/day 25 

55 3 F, 56 
 

Dupilumab CR 600 mg then 300 mg every 2 

weeks 

25 

 




