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Dengue virus (DV) is a mosquito-borne human viral pathogen with 4
distinct serotypes, DV1-4. Secondary DV infections are characterized by
patients who had previous infection with another DV serotype in the past,
and these are commonly observed in DV-endemic areas. Transient
thrombocytopenia associated with acute febrile illness and hemorrhagic
manifestations is the hallmark of DV infections. Although DV-induced bone
marrow suppression decreases platelet synthesis, the precise immune

mechanisms underlying thrombocytopenia remain unclear. The objective of our
study is to determine the association of platelet apoptosis with increased
platelet phagocytosis, to examine whether accelerated platelet phagocytosis
is mediated through a phosphatidylserine (PS)-recognition pathway and to
investigate the role of apoptotic platelet clearance in patients with
secondary DV infections.
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A prospective hospital-based study was conducted to examine the
relationships between platelet counts, serum thrombopoietin (TP0O) levels,
platelet apoptosis and platelet phagocytosis in 81 patients with secondary
DV infections and 38 healthy volunteers (HVs). Apoptosis and phagocytosis
of cultured platelets after exposure to DV were also examined

Platelet apoptosis, platelet phagocytosis and serum TPO levels were
increased significantly in patients during the acute and early convalescence
phases compared with those observed in patients during the convalescence
phase and in HVs. A significant correlation between platelet apoptosis and
platelet phagocytosis was also observed in these patients. Moreover,
platelet phagocytosis was inhibited significantly by the D89E mutant of milk
fat globule-epidermal growth factor 8 (MFG-E8), a PS-recognizing bridge
molecule. These DV-induced platelet apoptosis and apoptotic platelet
clearance was confirmed using in vitro assays.
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Our data suggest an increased phagocytosis of DV-induced apoptotic
platelets by macrophages via PS-recognizing pathway in secondary DV
infection. Our in vitro data confirmed that platelet apoptosis and clearance
can be specifically induced by DV exposure. The accelerated platelet
clearance however, was overcome by the TPO-induced enhanced thrombopoiesis
in these patients.
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