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ABSTRACT
Background An increased incidence of thrombotic 
complications associated with an increased mortality rate 
has been observed under immune checkpoint inhibition (ICI). 
Recent investigations on the coagulation pathways have 
highlighted the direct role of key coagulatory proteins and 
platelets in cancer initiation, angiogenesis and progression. The 
aim of this study was to evaluate the prognostic value of von 
Willebrand factor (vWF) and its regulatory enzyme a disintegrin 
and metalloproteinase with a thrombospondin type 1 motif, 
member 13 (ADAMTS13), D- dimers and platelets in a cohort of 
patients with metastatic melanoma receiving ICI.
Methods In a prospective cohort of 83 patients with 
metastatic melanoma, we measured the systemic levels of 
vWF- antigen (vWF:Ag), ADAMTS13 activity, D- dimers and 
platelets, before the beginning of the treatment (baseline), and 
6, 12 and 24 weeks after. In parallel, we collected standard 
biological parameters used in clinical routine to monitor 
melanoma response (lactate deshydrogenase (LDH), S100). The 
impact of neutrophil- to- lymphocyte ratio (NLR) and C- reactive 
protein (CRP) on overall survival (OS) in patients receiving ICI 
was assessed. Univariable and multivariable Cox proportional 
models were then used to investigate any potential association 
of these parameters to clinical progression (progression- free 
survival (PFS) and OS). Baseline values and variations over 
therapy course were compared between primary responders 
and resistant patients.
Results Patients with melanoma present with 
dysregulated levels of vWF:Ag, ADAMTS13 activity, D- 
dimers, LDH, S100 and CRP at the beginning of treatment. 
With a median clinical follow- up of 26 months, vWF:Ag 
interrogated as a continuous variable was signi"cantly 
associated with PFS in univariate and multivariate 
analysis (HR=1.04; p=0.007). Lower values of vWF:Ag at 
baseline were observed in the primary responders group 
(median: 29.4 µg/mL vs 32.9 µg/mL; p=0.048) when 
compared with primary resistant patients. As for OS, 
we found an association with D- dimers and ADAMTS13 
activity in univariate analysis and vWF:Ag in univariate 
and multivariate analysis including v- raf murine sarcoma 
viral oncogene homolog B1 (BRAF) mutation and Eastern 
Cooperative Oncology Group (ECOG) performance status. 

Follow- up over the course of treatment depicts different 
evolution pro"les for vWF:Ag between the primary 
response and resistance groups.
Conclusions In this prospective cohort, coagulatory 
parameters such as ADAMTS13 activity and D- dimers are 
associated with OS but baseline vWF:Ag levels appeared 
as the only parameter associated with response and OS 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Over the past few years, multiple determinants of 
response or resistance to immunotherapy have al-
ready been identi"ed but the complex biology be-
hind the immunological tumor response is not yet 
completely understood. An increased incidence of 
thrombotic complications associated with an in-
creased mortality rate has been already reported un-
der immune checkpoint inhibition (ICI). Interestingly, 
coagulation factors involved into the last steps of 
the coagulation cascade could also interplay with 
antitumor immunity and provide synergistic effect 
with ICI. Whether other aspects of the coagulation 
process like those involving von Willebrand factor 
(vWF) are also implied into ICI response deserve to 
be explored.

WHAT THIS STUDY ADDS
 ⇒ Among the different parameters investigated in this 
prospective cohort, coagulatory- related parameters 
(platelets, D- dimers, vWF:Ag and ADAMTS13 activi-
ty) and also standard biological parameters used in 
clinical routine to monitor melanoma response (LDH, 
S100) or in#ammation (NLR, CRP) were included. 
We demonstrate that vWF:Ag levels measured at 
the beginning of the treatment provide a prognos-
tic value for response to immunotherapy. We also 
report different evolution patterns of vWF:Ag levels 
over the treatment course that differ according to 
patient response to therapy. Therefore, we unveil a 
new link between coagulation and ICI where vWF:Ag 
levels correlate with patient response to treatment.
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