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TO THE EDITOR:

Sweet's syndrome (SS) is a neutrophilic dermatoses (ND) that may occur in the context of malignancy, inflammatory disease or drug exposure [START_REF] Von Den Driesch | Sweet's syndrome (acute febrile neutrophilic dermatosis)[END_REF]. Approximately 20% of the reported SS patients have an associated cancer [START_REF] Cohen | Malignancy-associated Sweet's syndrome: review of the world literature[END_REF], which is a myeloid neoplasm (MN) in half of the cases, predominantly an acute myeloid leukemia (AML) [START_REF] Nelson | Sweet syndrome in patients with and without malignancy: A retrospective analysis of 83 patients from a tertiary academic referral center[END_REF]. Although the association between MN and SS has been reported for a long time [START_REF] Vignon-Pennamen | Cutaneous manifestations of neutrophilic disease. A study of seven cases[END_REF], the pathophysiological link between these diseases remains unclear. To investigate the possible clonal origin of skin-infiltrating polymorphonuclear cells (PMN) in MN-associated SS, we analyzed a cohort of patients using targeted next-generation sequencing (NGS) of paired hematopoietic and skinlesion samples.

We reviewed patients with concomitant SS, according to Su criteria [START_REF] Su | Diagnostic criteria for Sweet's syndrome[END_REF], and AML, myelodysplastic syndrome (MDS), myeloproliferative neoplasm (MPN) or MDS/MPN diagnosed at Saint-Louis or Saint-Antoine hospital, Paris, France, between 2010 and 2018. Targeted NGS of 80 genes recurrently mutated in MN was performed on DNA extracted from bone marrow or peripheral blood cells and from formalin-fixed paraffin-embedded tissue sections of skin-lesion biopsies (Supplemental 1). No association with recurrent cytogenetic aberrations or molecular markers was observed.

The cohort included 8 classical neutrophilic SS and 2 histiocytoid SS. One patient had hyperleucocytosis and neutrophilia whereas 3 patients were neutropenic (absolute neutrophil count <1,5G/L; 3 Supplemental Table 2). One patient (SL393-69) had an extra-cutaneous neutrophilic involvement consisting in aseptic neutrophilic alveolitis. NGS analysis of hematopoietic samples identified a total of 37 mutations (range 0-10 mutations, median 4 per patient) (Figure 1; Supplemental Table 3). Mutations affected various genes recurrently involved in MN with no specific mutational profile. NGS analysis of paired skin-lesion biopsies detected 35 out of the 37 mutations found in hematopoietic samples, without additional mutation. Seven patients exhibited identical mutational profiles in both tissues. One patient (SL393-68) had no mutation both in blood and skin. The two last patients showed similar but not strictly identical profiles.

Patient SL378-73 had two distinct internal tandem duplications of FLT3 in hematopoietic cells but only one was found in the skin-lesion sample, which was confirmed using targeted PCR and fragment analysis (Supplemental Figure 1). Patient SL393-64 had a complex clonal architecture comprising 10 mutations, of which one was not detected in the skin-lesion sample and two others were detected at much lower variant allele frequencies (VAF). Finally, in all mutated cases (n=9), mutations of the major clone of the MN were also found in skin biopsies.

Infiltration of the skin by leukemic cells, called leukemia cutis, is a well-known extra-medullary manifestation of AML. In MN-associated SS, leukemic cells may be found in the skin infiltrate, representing concurrent, potentially overlooked, leukemia cutis [START_REF] Chavan | Histiocytoid Sweet syndrome may indicate leukemia cutis: a novel application of fluorescence in situ hybridization[END_REF]). In our cohort, CD34 and myeloperoxidase immuno-histochemical staining of skin biopsies revealed very few immature myeloid cells in only two out of 10 patients (Supplemental Table 2). Most mutations detected in skin-lesion samples were at relatively high allelic burden (median 20%, at least one mutation with VAF ≥10% for each patient) (Figure 1), indicating that they did not relate to rare infiltrating blast cells or blood contamination of skin biopsies. In addition, skin biopsies contained various cell types, neutrophils, keratinocytes and fibroblasts. Therefore, we could affirm that mutations detected in skin biopsies were related to the entire skin-infiltrating PMN compartment.

In our cohort, SS was diagnosed at initial clinical presentation of the MN in 3 (30%) patients, during chemotherapies for 5 (50%) patients and after treatment discontinuation in two patients.

Consequently, SS was suspected to be drug-induced in 5 (50%) patients. Two patients had been treated with azacitidine and one patient had received an FLT3 inhibitor, i.e. quizartinib. These drugs have already been reported in some cases as triggering SS [START_REF] Fathi | FLT3 inhibitor-induced neutrophilic dermatosis[END_REF][START_REF] Tintle | Azacitidine: a new medication associated with Sweet syndrome[END_REF]. Moreover, quizartinib is known to induce terminal differentiation of myeloid blasts [START_REF] Sexauer | Terminal myeloid differentiation in vivo is induced by FLT3 inhibition in FLT3/ITD AML[END_REF]) and azacitidine has been shown to upregulate in AML cell-lines the expression of ITGAM (CD11b), a marker of neutrophil/monocyte differentiation [START_REF] Leung | Multiomics of azacitidine-treated AML cells reveals variable and convergent targets that remodel the cell-surface proteome[END_REF]). In the remaining patients where SS arose without the use of differentiating therapies, we observe that mature granulocytes were already present as part of the malignant clone, as indicated by the classification of the MN (see Supplemental Table 2). Larger cohorts of MN-associated SS are warranted to study the impact of SS type and its association with hematological malignancies, on clinical evolution and prognosis of SS.

A few reports have suggested that skin-infiltrating PMN in ND with MN could derive from differentiation of the immature clonal compartment [START_REF] Magro | Clonality in the setting of Sweet's syndrome and pyoderma gangrenosum is not limited to underlying myeloproliferative disease[END_REF][START_REF] Vignon-Pennamen | Sweet's syndrome and leukemia cutis: a common skin homing mechanism?[END_REF]. Previous studies using fluorescent in situ hybridization analyses have revealed the same chromosomal abnormalities in skin lesions and in the malignant cells of the MN [START_REF] Chavan | Histiocytoid Sweet syndrome may indicate leukemia cutis: a novel application of fluorescence in situ hybridization[END_REF][START_REF] Sujobert | Evidence of differentiation in myeloid malignancies associated neutrophilic dermatosis: a fluorescent in situ hybridization study of 14 patients[END_REF]. While Chavan et al., attributed those clonal abnormalities to immature malignant cells evidenced in the skin lesions, the results from Sujobert et al. supported the existence of clonally-related granulocytes in the skin. In line with the latter, our study definitely demonstrates the clonal involvement of skin-infiltrating PMN. Therefore, one could assume that the process of migration and infiltration of the skin in SS may be related to the tumoral phenotype of myeloid cells, rather than only triggered by cell extrinsic factors.

To conclude, our study investigates the clonal origin of skin-infiltrating cells from MN-associated SS using NGS in paired samples from a cohort of patients. Our data demonstrate that the PMN dermal infiltration and the malignant myeloid clone share a common clonal progenitor, whether SS was present at initial clinical presentation of MN or arose during the treatment of MN. These results lay the foundations for future investigations in the pathogenesis of MN-associated SS. 

Figure legend Figure 1 .

 legend1 Figure legend Figure 1. Oncogenic mutations of paired hematopoietic and skin-lesion samples from patients with myeloid neoplasm-associated Sweet's syndrome. The 9 patients having detectable mutations in tumoral sample are represented. The vertical axis represents the variant allele frequencies (VAF) of mutations in skin-lesion samples and the horizontal axis represents the VAF of mutations in hematopoietic samples.
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 1 Supplemental Material). Research was performed in accordance with our local ethic

rules and written informed consent for genetic investigation, tissue banking, and research was provided by the patients in accordance with the Declaration of Helsinki and French law. Clinical characteristics of the 10 patients are summarized in Table 1 (Supplemental Table 2). Median

  

	age was 51 years (range 20-82) at diagnosis of MN and 55 years (range 20-82) at diagnosis of SS.
	According to the 2016 WHO classification (Arber et al. 2016), 6 patients had AML at the time of SS
	diagnosis, 2 patients had MDS with excess blasts, one patient had MDS/MPN and one patient had MPN
	(Table
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