
Endoscopy as a Diagnostic Tool for Personalized Therapy in IBD:
Prediction of Response to Biological Therapy

Both Crohnʼs disease [1] and ulcerative co-
litis [2] are chronic relapsing disorders of
the gastrointestinal tract that are charac-
terized pathologically by intestinal inflam-
mation. Both inflammatory bowel disease
(IBD) entities are progressive conditions
that can lead to bowel damage and disabil-
ity, having a major impact on an individu-
alʼs quality of life. Furthermore, ongoing
inflammatory activity is causative for oc-
currence of strictures, fistula, abscesses,
as well as heightened incidence of colitis-
associated neoplasia. Optimized anti-in-
flammatory therapy is therefore essential
in the management of IBD patients [1,2].
Advances in understanding the underlying
immunopathogenesis in ulcerative colitis
have led to the development of biological
therapies, which selectively inhibit crucial
pathways of involved inflammatory pro-
cesses. Blockade of the pro-inflammatory
cytokine tumor necrosis factor (TNF) by
neutralizing antibodies was the first ap-
proved treatment modality, which was
complemented by the anti-adhesion anti-
body vedolizumab directed against the
α4β7 integrin. Subsequently, the anti-
IL‑12/IL-23p40 antibody ustekinumab and
the JAK-inhibitor tofacitinib have broad-
ened our therapeutic armamentarium. In
spite of their effectiveness, it was found
that only subgroups of IBD patients bene-
fit from these therapies. Depending on the
duration and the clinical endpoints cho-
sen, only 30–60% of patients will show an
improvement of active disease. There is
therefore the currently unmet clinical
need to predict therapeutic responses pri-
or to the initiation of therapy. Reliable pre-
diction would enable the treating physi-
cian to directly introduce the patient to
the most efficient therapy, which would
enable time-efficient control of the dis-
ease and prevent the onset of irreversible
structural damage. This would also be es-
sential to avoid exposure of patients to as-
sociated potential side effects of an ineffi-
cient therapy and reduce the substantial
costs of an inappropriate therapy for the
health care systems [3].

Here, a novel approach for the analysis of
molecular signaling pathways in IBD pa-
tients by using labeled antibodies and con-

focal laser endomicroscopy (CLE) for in vivo
molecular endoscopy has lately been de-
veloped [4].

Preclinical experimental studies revealed
that TNF antibodies induce T cell apoptosis
in IBD by binding to membrane-bound
TNF (mTNF) expressing mucosal cells and
thereby blocking the mTNF/TNFR2 co-
stimulation pathway between CD14+
macrophages and CD4+ T cells in the lam-
ina propria [5]. Based on these findings,
the anti-TNF antibody adalimumab was
labeled with the fluorescein derivate fluo-
rescein isothiocyanate (FITC) under GMP
criteria. The fluorescent labeled anti-TNF
antibody was then sprayed on the surface
of the mucosa in Crohnʼs disease patients
during ongoing CLE. This was the first clin-
ical trial in which a GMP-conform, fluores-
cent antibody was used in humans. Topical
antibody administration of the fluorescent
anti-TNF antibody in 25 patients with
Crohnʼs disease led to strong and specific
signal detection of intestinal mTNF+ im-
mune cells in vivo during CLE. Moreover,
there was a difference regarding mTNF ex-
pression between the Crohnʼs disease pa-
tients in the study. Patients with high
amounts of mTNF+ cells showed signifi-
cantly higher short-term response rates at
week 12 (92%) upon subsequent anti-TNF
antibody therapy as compared to patients
with low amounts of mTNF+ cells (15%).
This clinical response in the former pa-
tients was sustained over a follow-up peri-
od of one year and associated with mu-
cosal healing on follow-up endoscopy. No
severe side effects or adverse events were
noted [6]. Taken together, the findings of
this clinical phase II a study suggested that
in vivo molecular endoscopy with fluores-
cent antibodies may allow the prediction
of a therapeutic response to subsequent
anti-TNF therapy.

A subsequent pilot study in patients with
Crohnʼs disease demonstrated a correla-
tion between the therapeutic efficacy of
vedolizumab and the number of α4β7-ex-
pressing cells in the mucosa, which were
detected using ex vivo CLE with fluorescent
vedolizumab in intestinal biopsy samples.
Patients with high numbers of detectable

α4β7-expressing cells subsequently re-
sponded to vedolizumab, whereas pa-
tients with less detectable α4β7-express-
ing cells did not [7].

Molecular endoscopy represents a new ap-
proach to visualize in vivo signaling events
in IBD patients and to develop a rational
concept for the personalized use of biolog-
ical agents in IBD. This may allow the se-
lection of ideally suited neutralizing anti-
bodies for the subsequent clinical therapy.
Such targeted in vivomolecular endoscopy
assists in optimizing the risk/benefit ratio
of treatment in IBD patients.
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