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Post-COVID-19 severe neutropenia
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To the Editor:

A 5-month-old Caucasian boy presented with 36 hours of persistent fever (temperature 40.2°C). The patient was very irritable, with lip ulceration and perineal cellulitis. Complete blood counts showed nonregenerative anemia, leukopenia and severe neutropenia (hemoglobin, 7.6 g/dL; leukocyte count, 1660/μL; neutrophil count, 150/μL; lymphocyte count, 1380/μL, platelet count, 157 x 10 3 /μL). A bone marrow aspiration showed hyperplasia of the granulocyte lineage with notably unbalanced maturation shifted towards promyelocytic and myelocytic forms, whereas neutrophils were very poorly represented (bone marrow smear differential count: 70% granulocyte lineage cells including 8% myeloblasts, 16% promyelocytes, 23% myelocytes, 15% metamyelocytes, 3% neutrophils) illustrated in Figure 1, Panel A). Granular precursors showed cytological atypia, including the regular presence of small vacuoles (Panel B), persistence of basophilia in myelocytes and large metamyelocytes with banded nuclei (Panel C). Also, there was relative hypoplasia of the erythroid lineage with erythroblast precursors often carrying small vacuoles (Panel D). In the context of pandemic COVID-19, the nasal swab polymerase chain reaction test routinely performed was negative but SARS-CoV-2 antibody IgG and IgM tests were positive, leading to the diagnosis of paediatric inflammatory multisystem syndrome temporally associated with COVID-19 (PIMS-TS; also known as multisystem inflammatory syndrome in children, MIS-C). [START_REF] Harwood | A national consensus management pathway for paediatric inflammatory multisystem syndrome temporally associated with COVID-19 (PIMS-TS): results of a national Delphi process[END_REF] The patient was successfully treated with filgrastim (10 µg/Kg/day for 4 days), empirical broadspectrum intravenous antibiotic therapy and immunoglobulin. Moderate neutropenia persisted for 1 month after discontinuation of filgrastim (range, 500 -1200/μL) before complete normalization without further intervention. Study of known genes involved in congenital neutropenia using a targeted NGS panel of 28 genes [START_REF] Donadieu | Congenital neutropenia in the era of genomics: classification, diagnosis, and natural history[END_REF] did not detect any pathogenic variants and tests for antibodies against neutrophil membrane antigen were negative. At the last evaluation five months later, the neutrophil count was normal at 2700/μL. Neutropenia related to COVID-19 infection is uncommon; the hematological abnormalities associated with COVID-19 infection are lymphopenia and less frequently neutrophilia or thrombophilia. [START_REF] Frater | COVID-19 and the clinical hematology laboratory[END_REF][START_REF] Fan | Hematologic parameters in patients with COVID-19 infection[END_REF] Neutropenia is also not a characteristic associated with PIMS-TS [START_REF] Harwood | A national consensus management pathway for paediatric inflammatory multisystem syndrome temporally associated with COVID-19 (PIMS-TS): results of a national Delphi process[END_REF] and this was the only PIMS-TS case with neutropenia reported in our institution. [START_REF] Carbajal | Multisystem inflammatory syndrome in children rose and fell with the first wave of the COVID-19 pandemic in France[END_REF] Conversely, post-viral neutropenia is frequent and associated with zero or minor consequences, which was not the case initially for this patient.

Thus, the clinico-hematological presentation reported here with favorable outcome is atypical and requires a specific attention for clinicians and biologists while facing an emerging disease such as COVID-19. (D) Erythroblast precursor carrying small vacuoles (original magnification X100).
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