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Abstract

Background and Aims: Dual targeted therapy [DTT] has been proposed as a novel therapeutic
strategy for the management of complicated patients with inflammatory bowel diseases [IBD].
Our aim here was to investigate the safety and effectiveness of this approach in a real-life
setting.

Methods: We retrospectively extracted data from IBD patients receiving DTT in Italian IBD referral
centres. Baseline characteristics, clinical activity of intestinal and extra-intestinal disease, and
C-reactive protein levels were recorded. All adverse events were reported. Clinical effectiveness,
biochemical remission and safety of DTT were investigated.

Results: Sixteen patients were identified; indications for DTT were: ‘active IBD’ or ‘active
EIM’" despite ongoing biological therapy. The most commonly used DTT were: vedolizumab +
ustekinumab [three patients] and vedolizumab + adalimumab [three patients]. Clinical response
of intestinal or extra-intestinal symptoms, according to the indication for DTT, was reported by
all patients by the end of the induction. Four patients discontinued DTT during follow-up. Three
patients experienced an adverse event; no serious adverse event was reported.
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Conclusions: DTT seems to be an effective and safe treatment and may represent an appealing
therapeutic strategy for the management of complicated IBD patients.

Key Words: Combination therapy, extra-intestinal manifestations, biologics

1. Introduction

Inflammatory bowel diseases [IBD] are systemic, progressive and
disabling conditions.! Current available treatments and strategies do
not guarantee an adequate control over intestinal symptoms, nor are
able to induce deep remission, in each patient*3; furthermore, up to
50% of IBD patients present with extra-intestinal manifestations
[EIM]* that may not be fully controlled despite ongoing IBD treatment.

Dual targeted therapy [DTT] might represent a promising
strategy for the management of such complicated patients. However,
few data on its effectiveness and safety exist to date.’

We report cases of IBD patients receiving DTT in Italian referral
centres. All targeted therapies with immunomodulatory activity
were included, both biologics and small molecules. Indication for
DTT could be either: [1] ‘uncontrolled active IBD’ in patients with
or without EIM or [2] ‘active EIM” despite ongoing IBD therapy.

2. Case report

Starting from February 2017, 16 patients receiving DTT in nine
Italian IBD referral centres were identified. Patient characteristics are
summarized in Table 1. Fourteen patients had IBD + concomitant
EIM. Median age was 38 years [range 27-69] and median duration
of IBD was 10.8 years [range 0.2-21.4].

The most frequently used drug was vedolizumab [12 patients,
75%], followed by anti-tumour necrosis factor [TNF]-a agents [ten,
62.5%] and ustekinumab [seven, 43.8%]; the most common com-
binations were: vedolizumab + ustekinumab [three patients, 18.8%]
and adalimumab + vedolizumab [three, 18.8%] [Table 2].

Seven patients started DTT due to ongoing intestinal symptoms
[Table 2, group 1, patients 1-7], while the remaining nine started

Table 1. Patients’ baseline characteristics

DTT for uncontrolled EIM [Table 2, group 2, patients 8-16].
Patients 1 and 2 with Crohn’s disease had failed multiple biologics
and undergone extensive bowel resections: in patient 1, a second
agent was added [sequential induction], while in patient 2 a trial
with a concomitant re-induction was given. Vedolizumab was added
in three patients already on biological therapy for psoriatic disease
[patients 3, 5 and 7] or rheumatoid arthritis [patient 4]. Conversely,
patients 8-14 were started with vedolizumab and subsequently
needed DTT to treat EIM: an anti-TNF agent was added in case
of active spondylarthritis [SpA] [patients 8 and 12-16], whereas, in
the case of active psoriatic disease, other agents were chosen [pa-
tients 9-11]. Finally, for both patients 15 and 16 on ustekinumab
therapy, anti-TNF drugs were re-introduced to control SpA. All
patients who started DTT for uncontrolled IBD had previously re-
ceived therapy optimization [i.e. dose escalation], except patient 2
who started both drugs at the same time and patient 5 who was
on therapy with secukinumab. Three patients who started DTT due
to uncontrolled EIM had previously received therapy optimization
to treat IBD symptoms; in the remaining patients vedolizumab op-
timization for uncontrolled EIM or ustekinumab optimization for
uncontrolled axial SpA were not considered appropriate and were
not done, accordingly.

Median time on DTT was 7 months [range 3-28 months].
Patients’ assessments during follow-up are reported in Table 3.
Clinical improvement of intestinal [group 1] and extra-intestinal
[group 2] symptoms was reported by all patients at the end of the
induction already. Notably, three patients in group 2 also had mod-
erately active IBD when starting DTT for active EIM, and two of
them showed an improvement in intestinal symptoms by the end of
DTT induction. Eleven patients were on DTT for at least 6 months,
four were still on therapy but had not reached 6 months and one

Sex Age [years] Disease Duration of disease [years]

Montreal classification Previous therapies

1 M 29 CD 15.7
2 M 29 CD 5.7
3 F 31 CD 0.2
4 F 49 ucC 8.6
N F 43 ucC 21.4
6 M 37 CD 20.4
7 F 39 CD 4
8 F 27 ucC 3.7
9 M 50 ucC 24
10 M 35 CD 21.3
11 M 69 ucC 7.7
12 F 34 CD 7
13 M 58 CD 10.7
14 F 39 CD 10.8
15 F 57 CD 15.9
16 F 31 CD 20

A1L1B2 IFX, ADA, VDZ, AZA
A1L3B3p IFX, ADA, VDZ, UST, AZA
A212B1 IFX, ADA, ETN

E2 IFX, ETA, AZA, MTX

Pouchitis IFX, ADA, GOL, CRZ, UST, AZA, apheresis
A1L3B3 ADA

A2L3B1 ADA, UST, CRZ, GOL, ETN

A2E3 IFX, ADA, GOL, AZA

A2E3 IFX, ADA, GOL

A21.2B1 ADA, AZA, cyclosporine, apheresis

E3 IFX

A21.3B1 IFX, ADA

A2L3B2p IFX, AZA, MTX, ADA

A21.2B1 IFX, ADA

A2L3B1 [EX, AZA, MTX, ADA, VDZ, Mongersen
A1L3B1 AZA, MTX, IFX

M, male; F, female; CD, Crohn’s disease; UC, ulcerative colitis; RA, rheumatoid arthritis; PsA, psoriatic arthritis; SpA, spondyloarthritis; PSC, primary sclerosing
colangitis; QFT, quantiferon-test; CVD, cardiovascular disease; HCV, hepatitis C virus; IFX, infliximab, ADA, adalimumab; VDZ, vedolizumab; UST, ustekinumab;
AZA, azathioprine; ETN, etanercpet; MTX, methotrexate; GOL, golimumab; CRZ, certolizumab.
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discontinued DTT earlier [patient 14, group 2]. At 6 months, clin-
ical response and remission in intestinal symptoms [group 1] was
reported by 3/7 [42.8%] and 1/7 [14.2%] patients in group 1, while
clinical response and remission in extra-intestinal symptoms was re-
ported by 2/9 [22%] and 5/9 patients [55.5%] in group 2. C-reactive

Table 2. Dual targeted therapy [DTT]

protein [CRP] normalization was recorded in five of nine pateints
with high baseline serum levels [Table 3]. Among eight patients on
oral steroids at baseline, six [75%] were able to withdraw them
after DTT introduction [Table 3] without a need to resume. Four pa-
tients [25%] discontinued DTT for the following reasons: treatment

Patient  Indication Therapy 1 [mainten- Indication Therapy 2 [main- Duration of Still on Adverse events
for therapy 1 ance dose] for therapy 2 tenance dose] DTT [months] DTT

Group 1—Active IBD

1 CD UST [90 mg e8w] CD CRZ [200 mg e4w] 4 Y Perianal abscess

2 CD VDZ [300 mg e8w] CD UST [90 mg e12w] 5 Y None

3 Pso UST [90 mg e8w] CD VDZ [300 mg e8w] 8 Y None

4 AR ADA [40 mg ew] ucC VDZ [300 mg e4w] 28 Y None

5 Pso SKM [300 mg e4w] Pouchitis VDZ [300 mg e8w] 7 Y None

6 Pso UST [90 mg e8w] CD IFX [5 mg/kg e8w] 6 Y None

7 Pso IFX [10 mg/kg e8w] CD VDZ [300 mg e8w] 2 Y None

Group 2b—Active EIM

8 ucC VDZ [300 mg e8w] SpA CRZ [200 mg e4w] 8 N Cutaneous re-
action

9 ucC VDZ [300 mg e8w] Pso UST [90 mg e8w] 12 Y None

10 CD VDZ [300 mg e8w] Pso APR [30 mg bid?] 19 Y DILI

11 ucC VDZ [300 mg e8w] Pso SKM [300 mg e4w] 5 Y None

12 CD VDZ [300 mg e8w] SpA CRZ [200 mg e4w] 6 Y None

13 CD VDZ [300 mg e8w] SpA ADA [40 mg ew] 10 N None

14 CD VDZ [300 mg e8w] SpA ADA [40 mg eow] N None

15 CD UST [90 mg e12 w] SpA ADA [40 mg ew] 10 N None

16 CD UST [90 mg e12w] SpA IFX [5 mg/kg e8w] Y None

CD, Crohn’s disease; UC, ulcerative colitis; Pso, psoriatic disease; RA, rheumatoid arthritis; VDZ, vedolizumab; UST, ustekinumab; ADA, adalimumab; CRZ,
certolizumab; APR, apremilast; SKM, secukinumab; IFX, infliximab; ew, every week; eow, every other week; e4w, every 4 weeks; e8w, every 8 weeks; e12w, every

12 weeks; bid, twice daily; Y, yes; N, no; DILI, drug-induced liver injury.

“Reduced after adverse event.

Table 3. Patients’ assessment during follow-up

Baseline 2 months 6 months
Patient—DTT Clinical Clinical CRP  Steroid Clinical Clinical CRP  Steroid Clinical Clinical CRP
activity— activity— therapy  activity— activity— therapy  activity— activity—
intestinal EIM intestinal EIM intestinal EIM
Group 1—Active IBD
1—UST+CRZ Moderate NA + Y Mild NA - N NA NA NA
2—VDZ+UST Moderate NA + Y Mild NA + N NA NA NA
3—UST+VDZ Moderate Mild + N Mild Mild + N Mild Remission  —
4—ADA+VDZ Severe Remission - Y Mild Remission - Y Mild Remission -
5—SKM+VDZ Severe Mild + Y Moderate Mild + N Mild Mild +
6—UST+IFX Moderate Remission  + N Remission ~ Remission N Remission ~ Remission — —
7—IFX+VDZ Moderate Remission + Y Mild Remission - N NA NA NA
Group 2b—Active EIM
8—VDZ+CRZ Remission  Severe - N Mild Mild - N Mild Remission  +
9—VDZ+UST Moderate Severe - Y Mild Mild - N Mild Remission -
10—VDZ+APR  Moderate Severe + Y Moderate Mild + Y Remission  Mild +
11— Mild Severe N Mild Mild - N NA NA NA
VDZ+SKM
12—VDZ+CZR  Remission Severe + N Remission Remission - N Remission Remission -
13—VDZ+ADA Mild Severe + N Remission  Mild - N Remission ~ Remission — —
14—VDZ+ADA Mild Severe + N Remission  Remission  — N NA NA NA
15—UST+ADA  Moderate Severe + Y Remission  Mild - N Remission  Mild -
16—UST+IFX Remission  Severe + N Remission ~ Remission + N Remission  Remission -

Clinical activity of intestinal symptoms was categorized according to the Harvey—Bradshaw Index and partial Mayo Score for Crohn’s disease and ulcerative

colitis, respectively. EIM clinical activity was classified as severe, mild or remission according to clinical judgement. VDZ, vedolizumab; UST, ustekinumab; ADA,

adalimumab; CRZ, certolizumab; APR, apremilast; SKM, secukinumab; IFX, infliximab; +, positive; —, negative; Y, yes, N, no; NA, not applicable.
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Figure 1. Dual targeted therapy flow-chart. IBD, inflammatory bowel disease; EIM, extra-intestinal manifestations; SpA, spondylarthritis; TNF, tumour-necrosis

factor; IL, interleukin; PD4, phosphodiesterase 4.

failure [patients 13 and 15], clinical remission [patient 14, main-
tained with only one biological therapy] and loss to follow-up [pa-
tient 8, after a skin reaction].

Three patients [18.8%] experienced at least one adverse event
[Table 2]. One patient had a cutaneous reaction following certolizumab
administration, which led to drug discontinuation. Another patient
was diagnosed with drug-induced liver injury [DILI], possibly sec-
ondary to apremilast, which recovered after reduction of the dose.
Finally, one patient, with a history of perianal Crohn’s disease, devel-
oped a perianal abscess, managed with surgical drainage and seton
placement. No serious adverse events were reported while on DTT.

3. Discussion

In IBD patients, two archetypical scenarios which could require DTT
can present: [1] ‘uncontrolled IBD’ in complicated patients [refrac-
tory IBD], where alternative therapeutic strategies are lacking and
experimental drugs are not a viable option; and [2] ‘double indica-
tion’ in patients with both IBD and EIM, where at least one of the
two component is active despite ongoing therapy and out-of-class
switch might not be advisable. A combination of therapeutic agents
is currently used in IBD patients, especially with regard to cortico-
steroids and immunomodulators [thiopurines, methotrexate] with
good efficacy profile,* whereas a combination of two biologics or
one biologic and one small molecule is still not widely considered
in clinical practice because of the high costs and some concerns re-
garding the risks of serious adverse events.

In our cohort, DTT improved both intestinal and extra-intestinal
symptoms in the majority of patients without significant safety
issues. Moreover, after induction we recorded a drop of CRP serum

levels to normal in about half of the patients, and steroids discon-
tinuation in six of eight patients who were on concomitant steroids
at baseline.

The largest experiences with IBD patients starting DTT due to
uncontrolled intestinal disease come from four recent studies that
showed promising results. Interestingly, eight out of ten patients in
the Buer cohort were able to discontinue anti-TNFa treatment and
continued vedolizumab alone as maintenance therapy.”'* Similarly,
in our cohort, patient 14 discontinued DTT after achieving remis-
sion and continued monotherapy with a single agent as mainten-
ance therapy. Therefore, DTT could be potentially used as a bridge
therapy to induce remission, followed by maintenance therapy with
only one drug.

One patient in our cohort [patient 5] experienced a reactivation
of pouchitis after secukinumab induction, and a partial improve-
ment was observed after the introduction of vedolizumab. As pre-
viously reported, interleukin-17 inhibition can be associated with
new-onset and relapse of IBD'": in such cases, gut-selective agents,
such as vedolizumab, might represent a possible strategy to over-
come these potential deleterious effects.

IBD are not characterized by a significant increase in mor-
tality,!> so the possible benefits of DTT need to be carefully
weighed in terms of cost-effectiveness and safety. In our cohort,
no opportunistic or serious infections were recorded and no ma-
lignancies were diagnosed. Our observations are in line with other
experiences in IBD patients."”” However, the short duration of
follow-up might underestimate the occurrence of some adverse
events that usually occur in the long term. Furthermore, most of
our patients received anti-integrin treatment, which is usually as-
sociated with a favourable safety profile. Indeed, some concerns
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regarding DTT safety in rheumatological patients [mostly treated
with anti-TNF plus anakinra, rituximab or abatacept] were raised:
a trend towards increased rates of serious adverse events causing
discontinuation was often observed and, in some cases, a higher
number of malignancies was reported.’ Finally, no evaluation on
the cost-effectiveness of DTT was possible, and this needs further
investigation.

Based on our data and in line with previous reports, we pro-
pose a flow-chart summarizing the decision-making process to adopt
DTT [Figure 1]. In the presence of active intestinal disease, with on-
going treatment bringing partial, but insufficient clinical benefit and
no alternative options feasible, a second agent can be added [sequen-
tial induction]; in the case of a patient already exposed to all licensed
drugs, when surgery and/or inclusion in clinical trials are not a viable
option, a double concomitant induction can be attempted. When,
despite ongoing effective therapy for IBD, EIM are still active, the in-
volved site needs to be considered: in the case of active SpA, an anti-
TNEF agent is preferred; in the remaining cases, another agent can be
added. Finally, in the case of active intestinal disease with controlled
extra-intestinal manifestations, initiation of a gut-selective agent
seems to be the safer and best option.

The main limitations of our study are the retrospective design,
the small sample size, the short median follow-up, the heterogeneity
of treatments, the impossibility of stratifying patients according to
the reasons for previous treatment failures, and the lack of infor-
mation on serum drug and anti-drug antibody levels. Nonetheless,
it provides real-life examples of different clinical scenarios of IBD
patients requiring DTT and proposes a practical approach for their
management. DTT appears to be a ductile and reasonably safe
strategy, which can be considered as an alternative strategy in the
management of complex refractory cases.

Funding

This work was not supported by any financial contribution.

Conflict of Interest

The authors declare the following conflicts of interest: G.P. received consult-
ancy fees from Alphasigma. S.O. received speaker fees from: Abbvie, Takeda,
Amgen and Norgine. D.P. received speaker fees from AbbVie, MSD, Takeda
and Janssen, Pfeizer. S.R. served as an advisory board member for Abbvie
and MSD Pharmaceuticals, and received lecture grants from Abbvie, Janssen,
MSD and Takeda Pharmaceuticals. E.S. received lecture and/or consultancy
fees from: Abbvie, Amgen, Bristol-Myers Squibb, MSD, Janssen, Takeda,
Sandoz and Frasenius Kabi. D.G.R. received consultancy and/or speaker fees
from: Janssen, Ferring and Errekappa. A.B. received advisory board fees from
Janssen and MSD and lecture fees from Takeda. G.F. served as a consultant
and a member of Advisory Boards for MSD, Takeda Pharmaceuticals, AbbVie,
Pfizer, Celltrion, Amgen, Sandoz, Samsung and Janssen Pharmaceuticals.
L.G. received consultancy and/or speaker fees from: AbbVie, Janssen, MSD,
Mundipharma, Takeda, Vifor Pharma and Zambon. S.D. received con-
sulting fees from AbbVie, Allergan, Amgen, AstraZeneca, Biogen, Boehringer
Ingelheim, Celgene, Celltrion, Ferring, Gilead, Hospira, Janssen, Johnson
& Johnson, MSD, Mundipharma, Pfizer, Roche, Sandoz, Takeda, TiGenix,
UCB and Vifor, and advisory board fees from Arena. A.G. reports per-
sonal fees for consultancy for Eisai S.r.l., 3PSolutions, Real Time Meeting,
Fondazione Istituto Danone, Sinergie S.r.l. Board MRGE, and Sanofi S.p.A,
personal fees for acting as a speaker for Takeda S.p.A, AbbVie and Sandoz
S.p.A, and personal fees for acting on advisory boards for VSL3 and Eisai.
A.O. served as an advisory board member for Abbvie, MSD, Janssen, Pfizer
and Takeda Pharmaceuticals and received lecture grants from Abbvie, MSD,
Janssen, Sofar, Chiesi, Pfizer and Takeda Pharmaceuticals. A.A. received con-
sulting and/or advisory board fees from AbbVie, Allergan, Amgen, Biogen,

Bristol-Myers Squibb, Celgene, Celltrion, Ferring, Janssen, Lilly, MSD,
Mylan, Pfizer, Samsung Bioepis, Sandoz and Takeda; lecture and/or speaker
bureau fees from AbbVie, Amgen, Biogen, Ferring, Janssen, MSD, Mitsubishi-
Tanabe, Nikkiso, Pfizer, Sandoz, Samsung Bioepis and Takeda; and research
grants from MSD, Pfizer and Takeda. All the other authors have no conflicts
of interest to declare.

Author Contributions

G.P. designed the study, contributed to data collection, performed statistical
analysis and wrote the manuscript. S.O. and D.P. also contributed to writing
the manuscript and supervised data collection. S.R., E.S., A.V.,, D.G.B., A.B.,
C.B., G.E, S.D.,, M.C.E, L.G., ES., A.G. and A.O. contributed to data collec-
tion. A.A. oversaw the project, including statistical analysis and manuscript
writing, and guarantees the integrity of the work. All authors reviewed and
approved the final draft of the article before submission.

Acknowledgments

None.

References

1. Le Berre C, Ananthakrishnan AN, Danese S, Singh S, Peyrin-Biroulet L.
Ulcerative colitis and Crohn’s disease have similar burden and goals for
treatment. Clin Gastroenterol Hepatol 2020:14-23. Doi: 10.1016/j.
cgh.2019.07.005.

2. Singh S,Murad MH, Fumery M, Dulai PS, Sandborn WJ. First- and second-
line pharmacotherapies for patients with moderate to severely active ul-
cerative colitis: an updated network meta-analysis. Clin Gastroenterol
Hepatol 2020. Doi: 10.1016/j.cgh.2020.01.008.

3. Singh S, Fumery M, Sandborn WJ, Murad MH. Systematic review and
network meta-analysis: first- and second-line biologic therapies for mod-
erate-severe Crohn’s disease. Aliment Pharmacol Ther 2018:394-409.
Doi: 10.1111/apt.14852.

4. Harbord M, Annese V, Vavricka SR, et al.; European Crohn’s and Colitis
Organisation. The First European evidence-based consensus on extra-
intestinal manifestations in inflammatory bowel disease. | Crobns Colitis
2016;10:239-54.

5. Hirten RP, Tacucci M, Shah S, Ghosh S, Colombel JE. Combining biologics
in inflammatory bowel disease and other immune mediated inflammatory
disorders. Clin Gastroenterol Hepatol 2018;16:1374-84.

6. Torres J, Bonovas S, Doherty G, et al. ECCO guidelines on therapeutics in
Crohn’s disease: medical treatment. | Crobns Colitis 2020;14:4-22.

7. Buer LCT, Hoivik ML, Warren DJ, Medhus AW, Moum BA. Combining
anti-TNF-a and vedolizumab in the treatment of inflammatory bowel dis-
ease: a case series. Inflamm Bowel Dis 2018;24:997-1004.

8. Kwapisz L, Raffals LE, Bruining DH, et al. Combination biologic therapy
in inflammatory bowel disease: experience from a tertiary care center. Clin
Gastroenterol Hepatol 2020. Doi: 10.1016/j.cgh.2020.02.017.

9. Glassner K, Oglat A, Duran A, et al. The use of combination biological
or small molecule therapy in inflammatory bowel disease: a retrospective
cohort study. | Dig Dis 2020;21:264-71.

10. Yang E, Panaccione N, Whitmire N, et al. Efficacy and safety of simul-
taneous treatment with two biologic medications in refractory Crohn’s
disease. Aliment Pharmacol Ther 2020:1031-8. Doi: 10.1111/apt.15719.

11. Pugliese D, Guidi L, Privitera G, Armuzzi A. Real-word incidence of in-
flammatory bowel disease among patients with other chronic inflam-
matory diseases treated with interleukin-17a or phosphodiesterase 4
inhibitors. Curr Med Res Opin 2020;36:7-8.

12. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev
Gastroenterol Hepatol 2015;12:720-7.

13. Ribaldone DG, Pellicano R, Vernero M, et al. Dual biological therapy
with anti-TNF, vedolizumab or ustekinumab in inflammatory bowel
disease: a systematic review with pool analysis. Scand | Gastroenterol
2019;54:407-13.

G20z Aienigae- 0 uo 1senb Aq §092/8S/SEE/Z/S |L/81911e/00[-0008/W0o dno olwapede//:sdiy Woll papeojumod


https://doi.org/10.1016/j.cgh.2019.07.005
https://doi.org/10.1016/j.cgh.2019.07.005
https://doi.org/10.1016/j.cgh.2020.01.008
https://doi.org/10.1111/apt.14852
https://doi.org/10.1016/j.cgh.2020.02.017
https://doi.org/10.1111/apt.15719

