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INTRODUCTION
Sinusoidal obstruction syndrome (SOS), also known as veno-occlusive disease (VOD), is a potentially fatal complication after
allogeneic stem cell transplantation (alloSCT). Identifying a predictive biomarker for VOD has been challenging. Since en-
dothelial injury is considered one of the main pathogenic factors for VOD onset, with the CECinVOD prospective study we
aimed to evaluate Circulating Endothelial Cells (CEC) in allo-transplanted patients (pts) at higher risk to develop VOD.
METHODS
From October 2020 to November 2022, 150 pts have been enrolled in the CECinVOD study from 11 Italian Bone Marrow
Transplantation Units. All pts must be older than 18 years and undergoing myeloablative alloSCT. CECs were detected using
the CellSearch system, the FDA-approved immunomagnetic selection approach incorporating ferro�uid nanoparticles (anti
CD146) and �uorophore-labelled antibodies (anti CD105, CD45 and DAPI). CEC were de�ned as CD146+, CD105+, DAPI+
and CD45-. CEC were collected at the following timepoints: before conditioning regimen (T0), at the end of conditioning
regimen and before alloSCT (T1), at the time of neutrophils engraftment (T2), and 7-10 days after engraftment (T3). In pts who
developed VOD, additional timepoints were collected as follows: at any time of suspected or proven VOD onset (T4), and
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then weekly during De�brotide treatment (T5-T8). SOS/VOD was de�ned according to the 2016 European Group for Blood
and Marrow Transplantation criteria.
RESULTS
Pts’ main characteristics are summarized in Table 1. Six out of 150 pts (4%) developed VOD during the follow up (4 "severe",
and 2 "very severe"). All pts were treated with De�brotide, obtaining a complete remission in 5 of them, while 1 pt died due
to VOD complications. Pts receiving TBI-based regimen were more likely to develop VOD compared to those receiving Tre-
osulfan (10 to 14 g/m2) or Busulfan ev (9.6 to 12.8 mg/kg) (p 0.08). Similarly, higher baseline levels of bilirubin were associated
with a higher incidence of VOD (p 0.08).
Considering the CECs analysis, 615 samples were evaluated. At the enrollment, CECs levels were not related with any of
clinical characteristics analyzed, except for the number of previous treatments. Indeed, those pts with 2 or more previous lines
of treatments had higher levels of CECs (OR=0.53; p<0.001). Considering the different timepoints, conditioning regimen and
alloSCT result in higher levels of CECs. Thus, CEC were higher at T1 than at T0 (p 0.02), as well as they were even higher at T2
than at T1 (p<0.0001) (Fig.1). Conversely, no signi�cant differences have been observed between T3 and T2. No other clinical
characteristic was correlated with CEC counts at the different timepoints. Pts who developed VOD had higher median levels
of CEC at all the timepoints analyzed, but this difference has not achieved statistical signi�cance, probably due to the low
number of pts in the VOD group. At VOD onset, the pts always had an increase in CEC levels compared with the previous
timepoint. After de�brotide treatment, the CEC levels increased in the �rst week, while they progressively decreased during
the VOD treatment (T6 and T7, -50,7% and -71,5%, respectively).
Recently, another endothelial activation marker has been considered: the Easix score. We didn’t �nd any relationship between
the Easix score at transplant and the VOD onset, even if a trend may be observed. We also investigated whether the CEC
levels may be related with Easix score, but we didn’t �nd any relationship at each timepoint.
Interestingly, in a subgroup of pts CECs have been observed as a cluster of multiple cells. This data is �rstly described in allo-
SCT. Its functional signi�cate remains unclear, but we found a relationship between CECs cluster and the number of CECs (p
< 0.001).
CONCLUSIONS
The incidence of VOD in our prospective study was low with respect to the one reported in the literature. This can be ex-
plained by the changes in alloSCT from the past (better selection of the pts, lower use of TBI, higher use of reduced intensity
regimen) and the retrospective nature of most of the previous reports. We show that CECs can be considered reliable marker
of endothelial damage in alloSCT pts, highlighting the impact of previous treatments, the conditioning regimen, and allo-SCT
itself. Increased CEC level may be helpful to con�rm VOD diagnosis, as well as their monitoring may be useful to evaluate
the response to the treatment for VOD.
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Figure 1
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