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Inflammatory bowel disease (IBD) is a group of chronic diseases that includes
ulcerative colitis, Crohn’s disease, and indeterminate colitis. Patients with IBD
require prolonged treatment and high utilization of healthcare resources for
proper management. The treatment of patients with IBD is focused on achieving
therapeutic goals including clinical, biochemical, and endoscopic variables that
result in improvement of the quality of life and prevention of disability. Ad-
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different combinations of advanced drugs in patients with IBD, both in adults and
in the pediatric population. In addition, the safety profile of different combin-
ations of dual therapy is analyzed. The use of newer combinations, including
recently approved treatments, the application of new biomarkers and artificial
intelligence, and clinical trials to establish effectiveness during long-term follow-
up, are needed to establish new strategies for the use of advanced treatments in
patients with refractory IBD.
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Core Tip: Patients with inflammatory bowel disease (IBD) require prolonged treatment and high utilization
of healthcare resources. About 40% of patients are refractory to different treatments with an increase need
for hospitalization and surgery. Dual therapy, a strategy applicable to refractory IBD patients, includes the
combination of two biologics or a biologic in combination with a small molecule drug. There are two
distinct scenarios in IBD therapy in which this approach can be used: (1) Refractory active luminal disease
without extraintestinal manifestations; and (2) patients with IBD in remission, but with active
extraintestinal manifestations or immune-mediated inflammatory diseases.

Citation: Balderramo D. Role of the combination of biologics and/or small molecules in the treatment of patients
with inflammatory bowel disease. World J Gastroenterol 2022; 28(47): 6743-6751

URL: https://www.wjgnet.com/1007-9327/full/v28/i47/6743.htm

DOI: https://dx.doi.org/10.3748/wjg.v28.i147.6743

INTRODUCTION

Inflammatory bowel disease (IBD) is a group of chronic diseases that includes ulcerative colitis (UC),
Crohn'’s disease (CD), and indeterminate colitis. Patients with IBD require prolonged treatment and
high utilization of healthcare resources for its proper management[1]. Medical treatment includes the
use of so-called conventional drugs (mesalazine, immunosuppressants such as azathioprine or
methotrexate and corticosteroids) and biologics [anti-tumor necrosis factor (anti-TNF), anti-integrins,
and anti-interleukins (IL)], with small molecules (Janus kinase inhibitors and sphingosine 1-phosphate
receptor modulators) having recently been added to the possible advanced treatments[2-5].

After the onset of therapy, the treatment of patients with IBD is focused on achieving therapeutic
goals, which include improvement or normalization of clinical, biochemical, endoscopic variables, and
also the quality of life and disability[6]. Despite the multiple treatments available, about 40% of patients
are refractory to several treatments with different mechanisms of action, and these patients present with
persistent symptoms that often have a great impact on their quality of life, due to the need for hospital-
ization and the requirement of surgery, which has to be carried out several times in some cases|[7].

Extraintestinal manifestations (EIM) are present in about one-third of patients after diagnosis[8].
These mainly involve osteoarticular and dermatological manifestations. Some EIM are independent of
IBD activity and require independent therapeutic management. In addition, some patients have
multiple comorbidities throughout the course of the disease associated with prolonged corticosteroid
treatment (diabetes, osteoporosis, adrenal insufficiency, and others), which is frequently used in these
patients with a suboptimal response to advanced treatments[9].

Different studies have described a therapeutic window of opportunity, which implies the early use of
advanced treatment in patients with IBD, especially in patients with early CD (< 2 years)[10]. These
interventions are associated with a decrease in the progression of intestinal damage and complications
such as stenosis and fistulas, and consequently reducing the need for hospitalization and surgery[10].
Finally, patients with long-standing IBD with persistent inflammatory activity represent a group at
higher risk for the development of colorectal cancer, which develops by a different sequence to that of
non-IBD colorectal cancer[11]. It has also been described that a better control of inflammatory activity
may have an impact the development of this complication during long-term evolution[12,13].

DEFINITION AND INDICATIONS OF DUAL THERAPY

The development of new molecules and the implementation of new strategies are necessary to achieve
better control of IBD activity in patients who are refractory to currently available treatments[14].
However, there are multiple pathways of inflammatory activity activated in patients with IBD, and for
this reason, treatment with monotherapies may not be sufficient for the management of all patients[15].
Related to this, there are many scenarios in medicine in which dual therapy is used in both the
induction and maintenance of treatment. This strategy involves the combination of two or more
treatments with the aim of achieving optimal control of pathologies with different therapeutic targets.
Indeed, this modality has seen great development in oncological or hematological treatments[14].
Similarly, in patients with rheumatologic pathologies, this approach is used in some patient subgroups
[16]. This approach is also applicable to patients with refractory IBD to advanced treatments (dual
therapy) by using two biologics simultaneously or a biologic in combination with a small molecule[16,
17]. In patients with IBD, there are two distinct scenarios in which it can be used: (1) Patients with
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refractory IBD without EIM; and (2) patients with IBD in remission, but with active EIM or immune-
mediated inflammatory diseases (IMID)[18].

EVIDENCE RELATED TO DUAL THERAPY

The first clinical trial that assessed a combination of biologics was developed in 2007[19,20]. Later, in
2010, the SONIC trial demonstrated that the association of infliximab and azathioprine is more effective
compared with either infliximab or azathioprine monotherapy in CD patients, since which time multiple
publications have described the results of different combinations of advanced drugs in patients with UC
and CD, both in adults and in the pediatric population[21-35] (Figure 1). These combinations have
varied according to the availability and practical experience of the drugs that were approved after the
anti-TNFs. Table 1 shows the data from publications related to drug combination in patients with IBD.
A major limitation of the dual therapy data is that they are mostly retrospective[19]. For this reason, the
definitions of response evaluation (clinical, endoscopic and biochemical) are abbreviated and with the
exception of few series are only described for short periods[33]. In addition, the definition of complic-
ations and the requirement for hospitalization and surgery can be subject to biases related to the follow-
up time and the clinical condition prior to the start of the combined treatment[16]. Also, the differential
evaluation of this strategy in patients with UC vs CD is not reported in many publications, which makes
assessment difficult in some cases. Finally, some series include data on patients who received more than
one combination, and it is possible that the effectiveness and adverse events could be different
depending on the sequencing order of these combinations.

Effectiveness

The partial or complete response in patients with indication for dual therapy for refractory IBD has been
evaluated using different meta-analyses[16,19,36]. In these studies, the patients included were mainly
those with CD (70%), and in the great majority, the indication for dual therapy was for refractory
endoluminal activity[16]. Overall, the observed clinical response varied between 60% and 84% in most
of the publications[16,19]. However, clinical remission, which is a difficult clinical situation to achieve
considering that these are multi-refractory patients, ranged between 47% and 80% of the patients who
received combined therapy[16,18]. The therapeutic response of the different combinations has not been
reported to reveal significant variation with respect to the main indication (refractory luminal activity vs
active EIM or IMID)[16]. Persistence in the treatment of dual therapy varies according to the follow-up
period. It has been published that globally 45% of patients may discontinue the dual scheme during its
evolution, with loss of response being the main cause (64%) and intolerance together with adverse
effects representing a smaller percentage (12%)[33]. It is noteworthy that in a recent study, 21% of
patients were able to discontinue one of the drugs in the combination without impacting the subsequent
evolution[33]. It is important to mention that many series have included a recycling strategy. This
involves the use in the combination of a drug, which the patient did not respond to[14]. Several public-
ations have mentioned such a situation, and have observed that the response in these patients was
similar to that observed in those who had not been previously exposed to that drug[18]. This strategy
requires further evolution, especially in areas with limited resources for access to new advanced
treatments.

Safety

The combination of two biologics or a biologic plus a small molecule has been associated with a higher
rate of complications in other indications[17,18]. This has been observed in studies of patients with
rheumatologic diseases who received combination therapy[14]. However, in these series, a significant
percentage of patients received different treatments with medications that present a higher rate of
adverse events, such as the use of rituximab, abatacept, and tocilizumab[18]. On the other hand, in
patients with IBD, most of the proposed combinations include drugs with a high relevant safety profile
such as vedolizumab or ustekinumab, which are used in both the pediatric and adult populations[25,
29]. In a recent meta-analysis, the presence of adverse events varied from 6%-24% according to the
combinations[16]. However, the presence of severe adverse events with indication for hospitalization or
surgery was only present in 0%-12% of patients[16]. Within these severe adverse events, 75% were due
to both intestinal and soft tissue infections[16]. In a recently published European series, a higher number
of infections requiring hospitalization was observed in patients who received anti-TNF, corticosteroids,
and immunomodulators, and who had a concomitant diagnosis of IMID/EIM (most frequently
ankylosing spondylitis)[33]. Nevertheless, in this series, these complications developed only in patients
with CD. Importantly, no case of reactivation of herpes zoster has been reported in any publication.
Although one case of herpetic meningoencephalitis was diagnosed in a 43-year-old patient with CD
who had received a combination including certolizumab, vedolizumab, and methotrexate, this was
resolved after treatment[33]. Finally, one incident case of benign skin neoplasia (clear cell acanthoma)
and one case of recurrence of basal cell skin cancer were reported[33,35]. No other cancers or treatment-
related deaths have been reported.
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Table 1 Publications including 2 or more adult or pediatric inflammatory bowel disease patients with use of combination t

S e
Ref. y. ype fyp (number of  Combinations Efficacy Adverse events

of patients) .

patients)

Sands et al Randomized CD (52) NAT + IFX Remission 37% Headache, CD exacerbation, nausea,
[20], 2007 controlled trial nasopharyngitis

(adults)
Buer et al Prospective cohort CD (4), UC(6) 9IFX+ VDZ,1 ADA + UST Remission 100 % 3 upper airway infections
[22], 2018 (adults)
Mao et al Case series (adults) CD (4) 1TNFi + UST/VDZ,1VDZ + Remission 3/4 1 hand, foot and mouth disease, 1
[23], 2018 UST, 2 VDZ + GOL influenza, 1 Clostridiodes difficile
Kwapiszet  Retrospective CD (14), UC (1) 8 VDZ + TNFi, 5 VDZ + UST, 2 Improvement 11/15 Salmonella, Clostridiodes difficile, 4
al[24],2020  cohort (adults) UST + TNFi infections, arthralgia
Olbjorn etal  Retrospective CD (9),UC (4) 8IFX+VDZ,5IFX+ UST Remission 9/13 Elevated transaminases, eczema, skin
[25], 2020 cohort (pediatrics) infection

Fumery et al
[26], 2020

Glassner et
al[27], 2020
Privitera et
al[28], 2020
Yang et al
[29], 2020
Alayo et al
[30], 2021

Dolinger et
al[31], 2021

Llano et al

[32], 2021

Goessens et
al[33], 2021

Howard et al
[34], 2022

Lee et al[35],
2022

Case series (adults) CD (5), UC (2)

Retrospective
cohort (adults)

CD (30), UC
(18), IBD-U (1)

Retrospective CD (11), UC (5)
cohort (adults)

Retrospective CD (22)

cohort (adults)

Retrospective CD (10), UC
cohort (adults) (25)
Retrospective CD (7), UC (8),
cohort (pediatrics)  IBD-U (1)
Retrospective CD (3), UC (10),
cohort (adults) IBD-U (1)
Retrospective CD (58), UC
cohort (adults) (40)

Case series CD (3)
(pediatrics)

Retrospective CD (19)

cohort (adults)

5TNFi + UST, 2 TNF + VDZ

7 VDZ + TNFi, 25 VDZ + UST, 9
TOF + TNFj, 8 TOF + VDZ, 3 TOF
+UST

3VDZ + UST,9VDZ +
TNFi/other, 3 VDZ + UST

8 VDZ + UST, 13 VDZ + TNFj, 3
UST + TNFi

24 VDZ + TOF, 5 TOF + UST
9VDZ + TOF, 4 VDZ + UST, 3
UST + TOF

3 UST + VDZ, 2 VDZ + TNFi, 9

VDZ + TOF

41 VDZ + TNFj, 21 VDZ + UST, 11
UST + TNFj, 1 TOF + TNFj, 13
TOF + VDZ, 17 other

3VDZ + UST

7 TOF + VDZ, 11 TOF + UST, 1
TOF + TNFi

Remission 6/7

Remission 50%

Clinical response
43%

Remission 41%

Remission 70% at
26 wk

Remission 12/16
Clinical or
biochemical
remission 50%
Clinical response
44%

Clinical remission

100%

Remission 60%

No

3 bacterial enteric infections (E. coli), 3
Clostridiodes difficile, 1 peristomal
cellulitis, 2 abdominal wall abscesses

1 cutaneous reaction, 1 drug-induced
liver injury, 1 perianal abscess

1 drug induced lupus, 1 pneumonia, 1
Clostridiodes difficile, 1 acinetobacter

bacteremia

1 Clostridiodes difficile, 1 candida
esophagitis, 1 abnormal lipid profile

1 septic arthritis, 1 deep vein thrombosis

2 Clostridiodes difficile, 2 pneumonia, 3
abnormal lipid profile

10 serious or opportunistic infections

Not reported

1 basal cell carcinoma

ADA: Adalimumab; CD: Crohn’s disease; GOL: Golimumab; IBD-U: Inflammatory bowel disease-unclassified; IFX: Infliximab; NAT: Natalizumab; TNFi:
Tumor necrosis factor inhibitor; TOF: Tofacitinib; UC: Ulcerative colitis; UST: Ustekinumab; VDZ: Vedolizumab.
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Data in pediatric population

Different case series in pediatric patients have reported results with various combinations in both CD
and UC[37]. In one study, 75% of patients with luminal activity achieved a clinical remission free of
corticosteroids at 6 mo, with the median time to achieve this goal being 88 d[31]. Interestingly, another
potential indication that has been described in pediatric patients is the use of dual therapy
(vedolizumab and tofacitinib) in patients with acute severe UC[31]. Nevertheless, more data are needed
to explore this indication in an urgent and severe situation in patients with IBD. Different adverse
events have been described in pediatric patients, but in general there are less frequent than in adult
patients[25]. In a series of 16 pediatric patients, 1 (6%) patient presented septic arthritis and subsequent
deep vein thrombosis[31].

NEW HORIZONS

It is necessary to establish new strategies for the use of advanced treatments in patients with refractory
IBD, which must take into account health costs in order to be sustainable[14]. The sequencing of

6746 December 21,2022 | Volume?28 | Issue4d7 |



TOF/TNFi

Balderramo D. Combination of biologics and/or small molecules in IBD

UST/TOF D

UST/TNFi

VDZ/TOF

VDZ/UST %

0

T T T T T T
20 40 60 80 100 120
Number of therapeutic trials
DOI: 10.3748/wjg.v28.i47.6743 Copyright ©The Author(s) 2022.

Figure 1 Number of therapeutic trials described in studies including 2 or more inflammatory bowel disease patients. TNFi: Tumor necrosis
factor inhibitor; TOF: Tofacitinib; UST: Ustekinumab; VDZ: Vedolizumab.

WIG |

Jaishideng®

biologics or small molecules in patients in remission is a strategy that probably results in a better cost
balance. Related to this, some series described patients who achieved remission with two biologics, with
the subsequent suspension of one of these (usually anti-TNF) not leading to the presence of disease
reactivation during follow-up[22]. In addition, other studies have shown that patients in remission on
infliximab were able to maintain their clinical status after initiation of vedolizumab and discontinuation
of anti-TNF[38]. The implementation of these strategies requires further research, and in particular,
clinical trials are needed to establish their effectiveness during long-term follow-up.

The use of artificial intelligence and the implementation of new biomarkers in the future will possibly
be able to differentiate the patients who will benefit from certain combination schemes. Artificial
intelligence may also enable remote monitoring to provide new data as well as algorithms to ensure
better decision making in refractory patients[39]. In addition, biomarkers might improve patient strati-
fication. Recent data have shown that HLA-DQA1*05 is non-uniformly distributed in patients with or
without anti-TNF failure[40]. Likewise, IL-23 receptor expansion is a mechanism of anti-TNF resistance
and is reflected as a secondary loss of response[41]. According to this, the use of ustekinumab may
allow to regained response in patients with prior anti-TNF.

It is possible that in the near future new combinations with different effectiveness and safety profile
will be described, with the use of ozanimod, upadacitinib, risankizumab, guselkumab, and miriki-
zumab, among others, expanding the current options[18]. In this regard, it is important to note that
future clinical trials will be developed to compare current therapy with the combination of two biologic
treatments (golimumab and guselkumab) or the combination of two biologics (vedolizumab and
adalimumab) and an immunomodulator (methotrexate)[42-44]. Moreover, the design of the new pivotal
studies has been modified. Recently, a phase 2 study in patients with CD compared different doses of
guselkumab with placebo but also included a ustekinumab arm as this provides better comparative
information[45].

Another point to consider is that some good results have been reported after the change of
formulation (from intravenous to subcutaneous) of the same drug such is the case of as infliximab or
vedolizumab[46,47]. This could be important in future combinations, since it would facilitate logistics
and reduce associated costs. In addition to the combination of biological drugs or small molecules, the
future role of other approaches should be determined, such as the use of probiotics and gut flora
regulators as well as the role of microbiota transplantation[48,49].

Finally, the development of more real-life evidence will be of great importance. Currently most of the
data comes from Europe and North America[16]. In this sense, it would be very useful to develop
international registries involving several countries currently experiencing a clear increase in the
incidence of IBD, such as Latin America and Asia, and which have greater difficulty in accessing
advanced treatments[50-52]. In this regard, the costs associated with dual therapy are the main
limitation to access, which restrict the provision of a personalized treatment in patients with indication
for this strategy[53]. Moreover, it is of great relevance to inform the health insurance of these patients
about the objectives and advantages of the dual therapy strategy to obtain the appropriate approval in a
timely manner for the indication.
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CONCLUSION

The combination of biologics and/or small molecules is a strategy applicable to refractory IBD patients
in two distinct scenarios: (1) Refractory active luminal disease without extraintestinal manifestations;
and (2) patients with IBD in remission, but with active extraintestinal manifestations or immune-
mediated inflammatory diseases. The observed clinical response using this strategy varied between 60%
and 84% in most of the publications, and severe adverse events were observed in a few patients.
However, most of the data on dual therapy are retrospective and with short-term follow-up. New
clinical trials are needed to establish dual therapy effectiveness and safety during long-term follow-up.
Finally, it is expected that new combinations using new drugs with different efficacy and safety profiles
will be described in the coming years, expanding the current options.
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