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ABSTRACT
Objective  Improving patient selection and 
development of biological therapies such as vedolizumab 
in IBD requires a thorough understanding of the 
mechanism of action and target binding, thereby 
providing individualised treatment strategies. We 
aimed to visualise the macroscopic and microscopic 
distribution of intravenous injected fluorescently labelled 
vedolizumab, vedo-800CW, and identify its target cells 
using fluorescence molecular imaging (FMI).
Design  Forty three FMI procedures were performed, 
which consisted of macroscopic in vivo assessment 
during endoscopy, followed by macroscopic and 
microscopic ex vivo imaging. In phase A, patients 
received an intravenous dose of 4.5 mg, 15 mg vedo-
800CW or no tracer prior to endoscopy. In phase B, 
patients received 15 mg vedo-800CW preceded by an 
unlabelled (sub)therapeutic dose of vedolizumab.
Results  FMI quantification showed a dose-dependent 
increase in vedo-800CW fluorescence intensity in 
inflamed tissues, with 15 mg (153.7 au (132.3–163.7)) 
as the most suitable tracer dose compared with 4.5 
mg (55.3 au (33.6–78.2)) (p=0.0002). Moreover, the 
fluorescence signal decreased by 61% when vedo-
800CW was administered after a therapeutic dose of 
unlabelled vedolizumab, suggesting target saturation 
in the inflamed tissue. Fluorescence microscopy and 
immunostaining showed that vedolizumab penetrated 
the inflamed mucosa and was associated with several 
immune cell types, most prominently with plasma cells.
Conclusion  These results indicate the potential of 
FMI to determine the local distribution of drugs in the 
inflamed target tissue and identify drug target cells, 
providing new insights into targeted agents for their use 
in IBD.
Trial registration number  NCT04112212.

INTRODUCTION
Biological therapies such as the monoclonal anti-
body vedolizumab are important options for the 
treatment of IBD,1 a group of chronic idiopathic 
inflammatory disorders that affect the GI tract 
and consist primarily of Crohn’s disease (CD) 
and UC. Unfortunately, only half of all patients 
with IBD respond to vedolizumab therapy, and 

only 39–45% of patients maintain clinical remis-
sion.2 Selecting patients who are suitable for 
vedolizumab therapy is currently not possible, 
as no reliable tools are available for predicting 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Vedolizumab, prescribed for IBD, inhibits α4β7 
integrin and was developed to prevent the 
migration of α4β7-expressing gut-homing T 
cells from vessels into the mucosa, thereby 
preventing inflammation, but recent studies 
have speculated that the anti-inflammatory 
effect of vedolizumab is mediated by a wide 
range of α4β7-expressing immune cells, not 
just T cells.

	⇒ Combining fluorescence molecular imaging 
(FMI) with fluorescently labelled drugs holds 
high potential for providing detailed insights 
into drug distribution and better understanding 
of the mechanism of action by allowing 
visualisation of its target cells.

WHAT THIS STUDY ADDS
	⇒ Intravenous administration of fluorescently 
labelled vedolizumab combined with FMI in 
43 procedures in patients with IBD enabled 
visualisation of both in vivo and ex vivo 
drug distribution, and a clear decrease 
in fluorescence signal was detected after 
addition of an unlabelled vedolizumab predose 
suggesting target saturation.

	⇒ Vedolizumab migrated into the inflamed 
mucosa, bound to the surface of plasma 
cells and was taken up into the cytoplasm of 
macrophages and eosinophils.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The ability to localise a drug’s distribution 
and identify its target cells is an essential step 
towards improved understanding of targeted 
therapies to personalise treatment options for 
both IBD and other inflammatory diseases, 
thereby eventually improving outcome and 
increasing quality of life.
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