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Abstract
The treatment of patients with inflammatory bowel disease (IBD), especially those 
with severe or refractory disease, represents an important challenge for the 
clinical gastroenterologist. It seems to be no exaggeration to say that in these 
patients, not only the scientific background of the gastroenterologist is tested, but 
also the abundance of “gifts” that he should possess (insight, intuition, determ-
ination, ability to take initiative, etc.) for the successful outcome of the treatment. 
In daily clinical practice, depending on the severity of the attack, IBD is treated 
with one or a combination of two or more pharmaceutical agents. These combin-
ations include not only the first-line drugs (e.g., mesalazine, corticosteroids, 
antibiotics, etc) but also second- and third-line drugs (immunosuppressants and 
biologic agents). It is a fact that despite the significant therapeutic advances there 
is still a significant percentage of patients who do not satisfactorily respond to the 
treatment applied. Therefore, a part of these patients are going to surgery. In 
recent years, several small-size clinical studies, reviews, and case reports have 
been published combining not only biological agents with other drugs (e.g., 
immunosuppressants or corticosteroids) but also the combination of two biologi-
cal agents simultaneously, especially in severe cases. In our opinion, it is at least a 
strange (and largely unexplained) fact that we often use combinations of drugs in 
a given patient although studies comparing the simultaneous administration of 
two or more drugs with monotherapy are very few. As mentioned above, there is 
a timid tendency in the literature to combine two biological agents in severe cases 
unresponsive to the applied treatment or patients with severe extraintestinal 
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manifestations. The appropriate dosage, the duration of the administration, the suitable timing for checking the 
clinical and laboratory outcome, as well as the treatment side-effects, should be the subject of intense clinical 
research shortly. In this editorial, we attempt to summarize the existing data regarding the already applied 
combination therapies and to humbly formulate thoughts and suggestions for the future application of the 
combination treatment of biological agents in a well-defined category of patients. We suggest that the application 
of biomarkers and artificial intelligence could help in establishing new forms of treatment using the available 
modern drugs in patients with IBD resistant to treatment.

Key Words: Biologics for immune-mediated conditions; Dual-targeted treatment; Combination treatment; Inflammatory bowel 
disease; Crohn’s disease; Ulcerative colitis

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: During the last few years, the combination of two biological agents or a combination of a biological agent and 
another drug belonging to the category of so-called "small molecules" seems to be steadily gaining ground [dual biologic 
therapy (DBT)]. Even the combination of a biological agent with a drug belonging for example to the category of imm-
unosuppressants is a therapeutic option that has been applied for several years [combination therapy (CT)]. Finally, in daily 
clinical practice, various combinations of so-called first-line drugs (mesalazine, corticosteroids, antibiotics, probiotics, etc.) 
are used with satisfactory results in most cases. DBT and CT currently find application in cases of patients resistant to 
treatment or patients with extraintestinal manifestations that do not respond satisfactorily to classical treatment. The existing 
data, although encouraging, are not sufficient in terms of the number of patients included so far. The safety of this emerging 
kind of treatment is another point of interest. Finally, there is a need to carry out more studies regarding this interesting field 
of research.

Citation: Triantafillidis JK, Zografos CG, Konstadoulakis MM, Papalois AE. Combination treatment of inflammatory bowel disease: 
Present status and future perspectives. World J Gastroenterol 2024; 30(15): 2068-2080
URL: https://www.wjgnet.com/1007-9327/full/v30/i15/2068.htm
DOI: https://dx.doi.org/10.3748/wjg.v30.i15.2068

INTRODUCTION
It is known that biological agents, including small molecule drugs, alone or in combination with immunomodulatory 
drugs, are currently the recommended treatment in cases of moderate or severe inflammatory bowel disease (IBD)[1,2].

However, many patients, some of whom may have concurrently extraintestinal manifestations do not respond to 
treatment, making the treatment particularly complicated[3]. In recent years, the growth of our pharmaceutical arsenal 
has decisively influenced the way by which our IBD patients are treated. Certain characteristics of the disease in today's 
era, such as resistance to medication and the long duration of the disease may have an unsatisfactory therapeutic result. 
On the other hand, although the available drugs are effective even when they are given alone some patients do not 
respond favorably to treatment. Also, drugs that have a favorable effect on intestinal disease may not be effective in 
extraintestinal manifestations. The above assumption is also presumed from the fact that in the era of biological factors 
that we are going through, the rates of surgical interventions seem to be similar to those of previous years.

There are many inflammatory pathways involved in the pathogenesis of IBD as well as many cytokines involved in the 
inflammatory cascade. If we succeed in interrupting this cascade not only in one but in more places we expect to achieve 
a better clinical outcome. For example, tofacitinib improves rheumatoid arthritis and IBD because it inhibits inflammatory 
factors that contribute to both gut and joint inflammation[4]. It is therefore reasonable to hypothesize that administration 
of a combination of biological agents or a biological agent with an immunosuppressive or other pharmaceutical agent 
may increase the proportion of patients who respond to treatment.

We know that patients treated with biological agents may not respond to the initial treatment (primary non-response) 
or lose the good therapeutic effect at a later stage of the disease (secondary loss of effect). Anti-tumor necrosis factor 
(TNF) biological agents are monoclonal antibodies that suppress inflammation by binding to TNF-α[5]. Ustekinumab 
works by inhibiting the action of the pro-inflammatory cytokines Interleukin-12 and -23. Vedolizumab works by binding 
to the α4β7 integrin, resulting in an inability of T cells to infiltrate tissues and exacerbate inflammation. Tofacitinib is a 
small molecule that inhibits Janus kinase. The combination of these drugs, each of which has a different mechanism of 
action, will result in the inhibition of different inflammatory pathways. In this way and acting synergistically, these drugs 
can more effectively reduce the degree of the inflammatory process and improve the clinical and laboratory parameters of 
the patients.

During the last few years, several clinical studies and systematic reviews have been published describing the results of 
the combined use of biological agents in patients with IBD and patients suffering from severe rheumatological or 
dermatological diseases[6]. In this editorial, the results of the most important studies (results in patient series of clinical 
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trials, reviews, meta-analyses, and cases of interest) in which different drug combinations were used are listed. The 
results and side effects of the combinations are analyzed, with a simultaneous effort to highlight the most effective 
combinations in daily clinical practice.

A literature search on electronic databases such as PubMed, Medline, and Cochrane CENTRAL databases was 
performed to identify relevant articles. Keywords included biologics for immune-mediated conditions along with the 
terms "dual," and "combination." Case reports, case series, randomized controlled trials, systematic reviews, and meta-
analyses were included.

RESULTS
Dual biological therapy
Dual biologic therapy (DBT) is a term that refers to the simultaneous administration of two biological agents or a 
biological and a micromolecular agent in patients with IBD, while the term Combination Therapy (CT) refers to 
combination of other drugs, mainly immunosuppressants with biological agents. These therapeutic approaches have 
already been applied to treatment-resistant IBD patients or patients with inactive disease but with difficult-to-treat 
extraintestinal manifestations[7,8]. Existing data support that DBT is a safe option for IBD patients who have failed 
treatments with single biologic agents as well as in patients with difficult-to-treat extraintestinal manifestations[9].

So far the most used combinations involve the concurrent administration of anti-TNF agents with vedolizumab or the 
concurrent administration of ustekinumab with vedolizumab. The combination of these agents emerged based on the 
satisfactory safety profile they present, as well as on the basis of the satisfactory degree of efficacy when administered as 
monotherapy[10-13].

DBT trials: A small number of clinical trials regarding the effectiveness and safety of DBT appeared in the literature. 
These studies are shown in Table 1.

In the first randomized trial published in 2007, the authors studied the safety and efficacy of the combination of 
natalizumab and infliximab (IFX) in patients with Crohn’s disease (CD) unresponsive to IFX therapy[14]. A total of 52 
patients received the combination of natalizumab and IFX and 27 patients received IFX and placebo. Regarding safety, 
adverse events occurred in 92% of patients receiving IFX and natalizumab and in all patients in the placebo group. The 
most frequently observed side effects were related to the occurrence of headache. No differences were observed in the 
incidence of infections between the two groups (27% vs 30%). After the first 10 wk, no serious side effects (infection, 
cancer, death) were observed in patients who continued to receive the combination of IFX and natalizumab. Regarding 
the clinical effectiveness, patients belonging to the group of the combination of biological agents showed better results 
than the placebo group, but the differences were not statistically significant. Despite the satisfactory results, this 
combination should be avoided due to the side effects of natalizumab (risk of multifocal leukoencephalopathy).

In a retrospective study, Yang et al[15] evaluated the safety and efficacy of DBT in 22 patients with refractory CD by 
administering seven different combinations of six biological agents that included an anti-TNF-α agent (IFX, adalimumab, 
golimumab, and certolizumab pegol), in combination with vedolizumab or ustekinumab. Endoscopic improvement and 
endoscopic remission were noticed in 43% and 26% of trials, respectively, and clinical response in 50%. Clinical 
improvement in perianal fistulas was also observed. Adverse events were observed in 13% of trials[15].

Two other retrospective studies published in 2020 evaluated DBT in patients with CD and ulcerative colitis (UC). The 
first of these included 16 patients (11 with CD and 5 with UC). Seven patients received DBT for unresponsive disease and 
9 patients received DBT because of persistent extraintestinal manifestations despite remission of intestinal disease. 
Patients were treated with anti-TNF agents in combination with vedolizumab or ustekinumab while 2 patients received 
combined treatment with vedolizumab and ustekinumab for 8 wk. Clinical improvement of both intestinal and extra-
intestinal manifestations was observed in all patients. Adverse effects were observed in 3 patients, all non-serious[11].

In the second study, 50 IBD patients (32 with CD and 18 with UC) received CT. The majority of patients received 
concomitant immunosuppressants or corticosteroids. A total of 29 of the 50 patients received combined biologic therapy. 
Adverse effects were reported in 26% of patients the majority of which were infectious[12].

Vedolizumab represents an effective and safe biological agent in the treatment of IBD patients during pregnancy, in 
elderly patients, in patients who have undergone surgery in the past, as well as in patients with a previous history of 
malignancy. Due to the advantages of the drug, mainly in the area of safety, vedolizumab is currently the main biological 
agent for the application of CT with another biological or small molecule agent[16,17]. The combination of vedolizumab 
with ustekinumab appears to be the most promising based on data from retrospective studies, descriptions of patient 
series, and individual cases. This combination should be a major area of future research since this regimen may be 
effective in both CD and UC patients.

Upadacitinib is a second-generation selective Janus kinase inhibitor targeting the JAK1 enzyme approved for the 
treatment of severe rheumatoid arthritis that is unresponsive to first-line therapy. Ten CD patients refractory to medical 
therapy were treated with a combination of Upadacitinib and Ustekinumab. Patients were followed-up for 10 months. 
The median number of prior biologic treatment exposures was 4. Indications for the use of DBT were active CD (6 
patients), extraintestinal manifestations (2 patients), and both active CD and extraintestinal manifestations (2 patients). 
The results showed that 5 out of 6 patients with active CD achieved clinical remission and 2 patients with severe arthritis 
showed significant clinical improvement. Side-effects included mild respiratory symptoms and nausea. It seems that DBT 
with Upadacitinib and Ustekinumab may be effective and safe in refractory CD as well as for patients with extraintestinal 
manifestations[18].
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Table 1 Results of clinical trials with dual biologic therapy in patients with active inflammatory bowel disease

Ref. No. of patients/disease Kind of DBT Efficacy Side-effects

Sands et al
[14], 2007

79 (two arms: 52 and 27 
respectively) CD

IFX + Natali-zumab vs 
IFX + placebo

Better results in DBT but not significant Headache, infections (27%), nausea, 
nasopharyngitis

Privitera et 
al[11], 2020

16 (11 with CD & 5 with 
UC)

anti-TNF + VDZ or 
UST or VDZ & UST for 
8 wk

Clinical improvement (intestinal and 
extraintestinal manifestations): In all 
patients

In 3 patients, all non-serious

Glassner et 
al[12], 2020

50 IBD patients (32 CD, 18 
UC)

29 out of 50 patients 
received DBT

DBT: More patients in clinical and 
endoscopic remission at follow-up vs 
baseline

In 26% of pts. Infections: In patients on 
DBT. Lower risk in those not on a 
concomitant immunomodulator

Yang et al
[15], 2020

22 patients with CD with 
24 therapeutic trials of 
DBT

Six biologic agents 
were used in: Anti-
TNF + UST or VDZ

Endoscopic improvement: In 43% of 
trials. Endoscopic remission: 26%. 
Clinical response: 50%. Clinical 
remission: 41%

Similar rates of adverse events (13% of 
trials)

Kwapisz et 
al[13], 2021

15 (14 CD, 1 UC) Various biologics VDZ 
+ anti-TNF/UST; UST 
+ anti-TNF/VDZ

DBT may be effective. Anti-TNF or 
VDZ plus UST were most effective

DBT may be safe

Feagan et al
[19], 2023

Severe UC GUS + GOL (71) vs 
GUS alone (72) vs GOL 
alone (71 pts)

At week 12, 83% of DBT patients had 
clinical response vs 61% and 75% on 
GOL and GUS monotherapy, 
respectively

At week 50, 63%, 76% and 65% of patients 
experienced at least one side-effect 
(infections, fever, nasopharyngitis, 
neutropenia

Miyatani et 
al[18], 2024

CD UPA + UST 5/6 patients, achi-evedremission. Two 
with severe arthritis: Signifi-cant 
improvement

Mild respiratory symptoms and nausea

CD: Crohn’s disease; GOL: Golimumab; GUS: Guselkumab, IBD: Inflammatory bowel disease; IFX: Infliximab; TNF: Tumor necrosis factor; UC: Ulcerative 
colitis; UST: Ustekinumab; UPA: Upadacitinib; VDZ: Vedolizumab; DBT: Dual biologic therapy.

In a randomized, double-blind, controlled trial[19], Feagan et al[19] investigated whether DBT with Guselkumab 
(antagonist of the p19 subunit of IL-23) and Golimumab (TNF-a inhibitor) is superior to monotherapy with these two 
drugs separately administered to patients with moderately to severely active UC. DBT consisted of sc golimumab 200 mg 
at week 0, sc golimumab 100 mg at weeks 2, 6, and 10, and iv guselkumab 200 mg at weeks 0, 4, and 8, followed by sc 
monotherapy with guselkumab 100 mg every 8 wk for 32 wk, whereas golimumab monotherapy consisted of sc 
golimumab 200 mg at week 0 followed by sc golimumab 100 mg at week 2 and every 4 wk thereafter for 34 wk, and 
guselkumab monotherapy consisted of iv guselkumab 200 mg at weeks 0, 4 and 8, followed by scguselkumab 100 mg 
every 8 wk thereafter for 32 wk. Of the 214 patients who were finally included, 71 patients received DBT, 72 patients 
received golimumab monotherapy, and 71 patients received guselkumab monotherapy. Results showed that at week 12, 
83% of DBT patients showed a clinical response compared to 61% of patients in the golimumab monotherapy group, and 
75% of the guselkumab monotherapy group. At week 50, 63%, 76%, and 65% of patients in the three groups reported at 
least one side effect such as respiratory infections, nasopharyngitis, neutropenia, and fever. It therefore appears that DBT 
with guselkumab and golimumab is superior to treatment with one agent alone.

Safety of DBT: An element of DBT that is equally important as its effectiveness concerns the degree of safety provided. 
Safety has been an important element of the available studies with several of them claiming to have found no serious 
adverse effects, with most of which referred to an increased risk of infections[15]. In a retrospective observational study, 
the efficacy and safety of DBT with the combination of two biological agents or the combination of one biological agent 
with a small molecule was studied. The results showed clinical and endoscopic improvement in 50% of patients with 
parallel improvement of extraintestinal manifestations. However, a significant percentage of adverse effects (42%) and an 
increased risk of infections were observed, which necessitated hospitalization in 10%[20].

According to Privitera et al[11] adverse effects with DBT with ustekinumab and vedolizumab were observed in 13% to 
30% of patients with infections being the most common side effect[11]. The results of a recent systematic review and 
meta-analysis agree with this percentage[8]. It therefore appears that DBT with vedolizumab and ustekinumab has a 
tolerable rate of side effects apparently as a result of the low rate of side effects shown by each of these drugs in-
dividually. It is recommended that patients be systematically monitored for any unwanted effects, mainly infections and 
even infections due to rare causes. The exact magnitude of the risk of side effects is expected to be determined in future 
multicenter studies.

Combination therapy of IBD
We currently distinguish two forms of CT of anti-TNF-α agents and immunosuppressants. In the first combination, called 
de novo, the combination of the two drugs is done right from the beginning, i.e. from the start of the treatment. The 
purpose of co-administration from the outset is to prevent the formation of antibodies against the biological agent. In the 
second CT, the so-called "selective", the immunosuppressant is added quite later and only in patients who show a 
secondary loss of response during anti-TNF-α monotherapy due to the development of antibodies against the biological 
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agent[21].
It is known that the combination of IFX and thiopurines is superior to monotherapy in inducing and maintaining 

remission in IBD patients both at the clinical level and in the generation of antibodies against IFX, but at the cost of an 
increased risk of infections and neoplasms (e.g. lymphoproliferative disease). This risk could be partially avoided by 
reducing the dose, but this needs to be proven in the future. Even the combined treatment could be used for a short 
period (e.g. one year) since it is known that antibodies against the biological agent usually develop during the first 
months of treatment.

Several studies have proven the truth of the above. In a recently published network meta-analysis and systematic 
review, the authors evaluated the efficacy and safety of CT with IFX and azathioprine versus IFX monotherapy in CD 
patients. The study included 15 Randomized clinical trials (RCT) with a total of 1586 CD patients. The results showed that 
both therapeutic strategies are comparable in terms of their efficacy and safety since no differences were observed in the 
induction and maintenance of remission between the two combinations. No treatment was significantly safer than the 
others[22].

Clincal trials concerning CT in IBD patients are shown in Table 2.

CT of IFX with immunosuppressants: A randomized, double-blind study evaluated the efficacy and safety of combined 
administration of IFX with azathioprine (AZA), compared with AZA or IFX alone in patients with moderate to severe 
UC. It was found that patients treated with IFX with AZA had a greater rate of disease remission as well as higher rates of 
mucosal healing compared to patients treated with AZA alone or the biologic agent alone[23].

In 2015 Colombel et al[24] published the results of the post hoc analysis of the SONIC trial. The results of the study 
showed that the CT of IFX with AZA was more effective compared to monotherapy with AZA or IFX, suggesting that 
mucosal healing can be achieved with CT in a high percentage of patients with early CD[24].

Regarding the dose of AZA in IBD patients in whom disease remission was achieved with CT of IFX with AZA, Roblin 
et al[25] observed that reducing the dose of AZA but not stopping it in patients receiving CT (IFX with AZA) has the same 
efficacy as the efficacy of continuing full-dose AZA[25].

The anti-TNF agent IFX has also been used as CT with methotrexate. In a double-blind, placebo-controlled study 
lasting 50 wk, in which IFX was administered with Methotrexate or IFX alone, it was shown that the combination of the 
two drugs, although safe, did not significantly differ in efficacy from the administration of IFX alone[26].

It is a fact that there is widespread reluctance among gastroenterologists to administer immunosuppressants or 
biologic agents to elderly IBD patients because of the increased potential for side effects. In a relevant study, Singh et al
[27] evaluated the effect of age in CD patients older than 60 years, in terms of efficacy and side effects over 2 years. 
Patients were randomized to receive early combined immunosuppression (173 patients) or conventional management 
(138 patients). During the 24-month follow-up period, 10% of elderly patients developed CD-related complications (early 
combined immunosuppression 6.4% versus conventional treatment 14.5%). No difference was found regarding the safety 
and efficacy of early combined immunosuppression compared with conventional management in both elderly and 
younger patients. Therefore, early combined immunosuppression is indicated as a therapeutic option in selected elderly 
CD patients who do not show a satisfactory therapeutic response[27].

In the SONIC and UC-success study, the combination of IFX and AZA was superior to treatment with IFX alone in 
both UC and CD patients[28]. Therefore, the combined administration of IFX and AZA in patients at low risk of toxicity 
and patients with limited therapeutic options is expected to provide significant help under the terms and conditions 
mentioned above.

Louis et al[29] compared the relapse rate and duration of remission over two years in the group of CD patients who 
continued DCT therapy with IFX plus AZA (n = 67) and the group of patients who discontinued treatment with IFX while 
maintaining AZA (n = 71), as well as the group that maintained IFX therapy but discontinued AZA (n = 69). A total of 39 
patients relapsed (12% of the DBT group, 35% of the IFX discontinuation group, and 9% of the AZA discontinuation 
group). The 2-year relapse rates were 14% in the combination group, 36% in the IFX withdrawal group, and 10% in the 
immunosuppressant withdrawal group. A total of 31 serious adverse events were observed in 20 patients, with no 
difference between groups. The most common serious side effects were infections. No death or malignancy occurred. It 
therefore appears that in CD patients in remission on CT with IFX and AZA, discontinuation of IFX should only be done 
on a case-by-case basis while withdrawal of AZA is the preferred de-escalation strategy[29].

Roblin et al[30] compared two therapeutic strategies, namely changing the anti-TNF agent to another, or adding an 
immunosuppressant to the initial treatment while maintaining the same anti-TNF agent in 90 patients with IBD in clinical 
relapse who presented undetectable anti-TNF trough levels and antidrug antibodies. The rate of clinical failure and 
occurrence of adverse pharmacokinetic curves were higher in monotherapy compared to CT. At a follow-up of 24 
months, the survival rates without clinical failure or adverse pharmacokinetics of the biological agents were 22% vs 77% 
and 22% vs 78% (monotherapy vs CT)[30]. The authors recommend the use of CT after switching to the anti-TNF agent to 
have favorable clinical outcomes.

A practical question that arises after the successful administration of CT in patients with IBD concerns the duration of 
maintenance therapy. Lambrescak et al[31] investigated the likelihood of disease recurrence two years after achieving 
remission with CT in 139 patients with a median follow-up of 18.9 months. They noticed that in the 26 relapsed cases 
shorter duration of CT was not associated with an increased risk of treatment failure. The results do not support the view 
of continuing CT for more than 12 months after achieving clinical remission in IBD patients[31].

Regarding the route of administration of IFX (subcutaneous or intravenous administration) D'Haens et al[30] found 
that the pharmacokinetics, efficacy, and immunogenicity of the two routes of administration were comparable in the 
group of patients who underwent monotherapy with sc IFX and DBT in biologic-naïve IBD patients[32].
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Table 2 Results of clinical trials with combination therapy in patients with active inflammatory bowel disease

Ref. Disease Kind of CT Efficacy

Colombel et al
[24], 2015

Severe UC IFX + AZA vs IFX alone vs AZA alone CT was more effective compared to monotherapy with AZA or IFX. 
High rate of mucosal healing with CT

Feagan et al
[26], 2014

CD IFX + MTX vs IFX alone vs MTX alone No significant differences. Safe combination

Louis et al[29], 
2023

CD IFX + AZA vs AZA alone vs IFX alone Relapse rate: 12% in the DBT group compared to 35% (IFX group) and 
9% in the AZA group. Most frequent side-effects: Infections

Roblin et al[30], 
2020

IBD 90 patients Therapeutic strategies: Change of anti-TNF 
agent to another or adding immunosup-
pressant

The rate of clinical failure and occurrence of adverse pharmacokinetic 
curves were higher in monotherapy compared to CT. Use of CT after 
switching to the anti-TNF agent is recommended

Matsumoto et al
[34], 2016

CD Monotherapy vs combination group (ADA 
+ AZA vs ADA alone)

Remission rate at week 26 did not differ between the two groups. Thus, 
combination of ADA with AZA offers no benefit compared to ADA 
alone

Christensen et al
[36], 2019

9 patients with 
CD and 11 with 
UC

VDZ + calcineurin inhibitors CT of VDZ with calcineurin inhibitors is a safe and effective 
combination to induce remission in IBD

Sands et al[37], 
2019

CD VDZ + CS vs VDZ alone vs CS alone CT: Higher rates of clinical remission compared to the other groups. 
Similar adverse events

ADA: Adalimumab; anti-TNF: Anti-tumor necrosis factor; AZA: Azathioprine; CD: Crohn’s disease; CT: Combination treatment; CS: Corticosteroids; IBD: 
Inflammatory bowel disease; IFX: Infliximab; UC: Ulcerative colitis; VDZ: Vedolizumab; DBT: Dual biologic therapy.

CT of adalimumab with immunosuppressants: Regarding the combined administration of adalimumab with immu-
nosuppressants (thiopurines) as a maintenance treatment, according to the data of an earlier study, the continuation of 
the administration of thiopurines for a period longer than 6 months does not offer a substantial benefit compared to 
monotherapy with adalimumab[33].

In contrast to IFX with AZA CT, the combination of adalimumab with AZA appears to offer no additional benefit 
compared to adalimumab alone. In an open-label prospective study Matsumoto et al[34], evaluated the efficacy of 
adalimumab with or without AZA in 176 patients with active CD who had not previously been treated with biological 
agents for 52 wk. It was found that the remission rate at week 26 did not differ between the two groups although the 
endoscopic improvement rate at week 26 was significantly higher in the CT group compared to the monotherapy group. 
Furthermore, the clinical efficacy of AZA with adalimumab CT at week 26 did not differ from that of adalimumab 
monotherapy[34].

Vedolizumab with calcineurin inhibitors: Vedolizumab is a potentially effective maintenance regimen after salvage 
therapy achieved with calcineurin inhibitors in acute severe UC and DTT is recommended as a potential option in these 
patients[35]. The combination of vedolizumab with calcineurin inhibitors in patients with UC or CD has been used for at 
least six years. Christensen et al[36] published the results of CT of vedolizumab plus calcineurin inhibitors in 20 patients 
with IBD (9 with CD and 11 with UC) for 12 months after starting treatment with vedolizumab. In the first 12 wk of 
treatment, 44% of CD patients and 55% of UC patients achieved clinical remission without using corticosteroids. After 
one year of treatment, 33% of CD patients and 45% of UC patients were in clinical remission without steroids. The 3 
serious adverse events that occurred were related to the calcineurin inhibitors and not to the biological agent. These 
results, although in a small number of patients, suggest that CT of vedolizumab with calcineurin inhibitors is a safe and 
effective combination in terms of inducing and maintaining remission in patients with IBD for at least one year[36].

Vedolizumab with corticosteroids: Sands et al[37] evaluated the efficacy and safety of vedolizumab co-administered with 
corticosteroids as induction therapy in patients with moderate-to-severe active CD. The data of this retrospective study 
evaluated the results of induction therapy after 6 and 10 wk of the GEMINI 2 and GEMINI 3 studies. The results showed 
that the combination of vedolizumab with corticosteroids resulted in higher rates of clinical remission compared to the 
CT of corticosteroids with placebo, as well as compared to the vedolizumab-only group. The combination of vedolizumab 
and corticosteroids achieved significantly higher rates of clinical response compared to the administration of corticost-
eroids compared to patients who received vedolizumab alone. Adverse event rates were similar between groups. It thus 
appears that vedolizumab in combination with corticosteroids improves remission or clinical response rates in patients 
with moderately to severely active CD[37].

Combination treatment with drugs used as a first-line therapy of patients with IBD
In daily clinical practice, combinations of two, three, or even more drugs are often used as the first line of treatment for 
patients with IBD depending on the severity and extent of the disease (e.g., mesalazine, corticosteroids, antibiotics, 
probiotics, etc). For the combinations of these drugs, the existing data seem to be relatively insufficient. The most 
important of the existing studies regarding combinations of these drugs are listed below.
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CT with antibiotics in severe UC: It is generally accepted that the administration of antibiotics in UC flares lacks a 
favorable clinical outcome. Their administration is required only in cases in which there is "serious suspicion of septic 
complications". This aphorism, however, lacks practical significance since in the event of a serious relapse, both stool and 
blood cultures will be available after at least three days during which the patient experiences symptoms characterized by 
bloody diarrhea with fever, anorexia, vomiting, abdominal pain, etc., and on the other hand because it is not certain that 
any microbial sepsis will necessarily be demonstrated in the culture. For this reason, the vast majority of clinical gastroen-
terologists dealing with the treatment of IBD worldwide prefer, in case of severe UC, the "blind" administration of a 
combination of antibiotics (mainly metronidazole and ciprofloxacin) for at least five days, alongside the administration of 
the intense treatment regimen.

Recently, three clinical studies have been published regarding the administration of combination antibiotics in patients 
with active UC. The first of these evaluated the administration of a combination of three oral antibiotics (500 mg 
amoxicillin, 500 mg tetracycline, and 250 mg metronidazole three times daily) in 30 patients with active UC-resistant or 
dependent on corticoids. The results showed that 19 of 30 steroid-resistant patients and 47 of 64 steroid-dependent 
patients showed a clinical response at 2 wk. After 3 and 12 months the percentages of patients with clinical remission in 
the first group were 60% and 66.6% respectively and in the second group 56.3% and 51.6% respectively. Ten percent of 
the first group and 6.3% of the second group underwent colectomy. This study, although lacking a control group, 
supports that the combined administration of these three antibiotics is effective and safe in patients with active steroid-
resistant or steroid-dependent UC[38]. It is worth mentioning that these patients were given a combination of antibiotics 
used in Helicobacter pylori eradication therapy. The paper does not mention this parameter or the status of any Helicobacter 
pylori infection.

The possibility that the favorable effect of the administration of these three antibiotics was due to a long-term change in 
the intestinal flora of UC patients was investigated in a subsequent multicenter, randomized, double-blind, placebo-
controlled study. For this purpose, mucosal samples were taken from 20 patients at the beginning of the treatment and 3 
months after its completion to detect terminal restriction fragment length polymorphism in mucosa-associated bacterial 
components. The researchers found changes in mucosa-associated bacterial components in 10 of 12 patients in the 
treatment group and none of 8 in the placebo group. These changes persisted for more than three months after 
completion of treatment, suggesting that treatment with these antibiotics results in long-term changes in the microbiota of 
patients with UC that may contribute to the favorable therapeutic outcome[39].

The second study evaluated the combined administration of two drugs (ceftriaxone and metronidazole or placebo) as 
adjunctive therapy in 50 patients with severe UC exacerbation. The authors found that the addition of the two antibiotics 
in addition to standard care, did not improve outcomes in patients with severe UC exacerbation. However, it should be 
taken into account that the evaluation of the results was done on the third day of treatment and that the number of cases 
of fulminant colitis was twice as high in the antibiotic group, which objectively implies that the exacerbation was more 
severe in the patients in the antibiotic group[40].

In the third study, Rhodes et al[41] investigated the efficacy and safety of a combination of antibiotics (ciprofloxacin 500 
mg bd, plus doxycyclin 100 mg bd, plus hydroxychloroquine 200 mg tds for 4 wk, followed by doxycycline 100 mg bd and 
hydroxychloroquine 2 mg tds for 20 wk in 39 patients with CD) versus budesonide (9 mg peros for 8 wk, 6 mg/d for 2 
wks and 3 mg/d for 2 wk in 39 patients with CD). Results were promising with 9/24 patients receiving antibiotics/
hydroxychloroquine per protocol maintained in remission by week 24. The overall results with the antibiotic/hydroxy-
chloroquine combination were not impressive, but long-term remission was observed in some patients, which warrants 
further studies. Withdrawals from the study due to adverse events were observed in 15 patients who received the 
antibiotic combination and in 6 of those who received budesonide[41].

CT of corticosteroids with mesalazine in severe UC: In a randomized, controlled, investigator-blinded, clinical trial in 
patients with severe UC exacerbation, 149 patients were treated with corticosteroids alone (73 patients) or corticosteroids 
plus mesalazine 4 g/d (76 patients). The results showed that 72.6% of patients who received corticosteroids and 
mesalamine responded to treatment compared to 76.3% of patients treated with corticosteroids alone. The need for 
administration of biological agents was numerically lower in the group of patients who received corticoids and 
mesalazine, but the differences did not reach statistical significance. It therefore appears that the combination of 
mesalamine with corticosteroids does not provide a statistically greater benefit than corticosteroids alone in patients with 
severe UC exacerbation[42].

CT of oral and rectal mesalazinein UC: In patients with mild to moderate UC, the combined administration of 4 g/d oral 
and 1 g rectal mesalazine for 8 wk resulted in significantly higher remission rates compared with 4 g/d oral mesalazine 
and placebo from the rectum (64% vs 43%, respectively, PINCE study). All the indices (e.g. disease activity index, speed of 
bleeding elimination, mucosal healing, and quality of life level) were significantly improved in the combined treatment 
group[43].

CT of antibiotics with vedolizumab in pouchitis: Pouchitis is a major complication occurring in 50% of UC patients who 
have undergone Ileo Anal Pouch Anastomosis (IAPA). In 20% of patients with pouchitis, the disease becomes chronic. 
The treatment of this complication presents significant difficulties with high failure rates in several cases. In a recent RCT, 
Travis et al[44] evaluated the effect of vedolizumab (300 mg iv as a loading dose and every 8 wk thereafter) vs placebo in 
102 patients with chronic pouchitis, while ciprofloxacin administration was maintained in both groups for the first 4 wk. 
The results showed significant superiority of the combined administration of vedolizumab and ciprofloxacin compared to 
ciprofloxacin and placebo (remission rate at week 14 31% vs 10%). The data regarding the adverse effects of the drugs 
were also of interest. Serious adverse events occurred in 6% of the vedolizumab group and 8% of patients in the placebo 
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group[44].

CT of adalimumab and ciprofloxacine in perianal fistula: The combined administration of adalimumab 40 mg every 
other week with ciprofloxacin 500 mg or placebo twice daily for 12 wk was significantly superior to monotherapy with 
adalimumab to achieve fistula closure in CD. In a randomized, double-blind, placebo-controlled trial, 76 patients with CD 
and active perianal fistula were enrolled. At 12 wk the degree of clinical response, reduction in Crohn's Disease activity 
index (CDAI), and increase in quality of life, were significantly superior in the group of patients who received 
adalimumab plus ciprofloxacin CT. No differences were observed regarding the rate of side effects. However, the 
favorable effect was not maintained after discontinuation of the antibiotic[45].

SYSTEMATIC REVIEWS AND METAANALYSES
So far, 5 systematic reviews with or no meta-analyses have been published investigating the efficacy and safety of DBT in 
patients with IBD. A meta-analysis of 7 studies with a total of 18 patients under DBT (vedolizumab with anti-TNF or 
ustekinumab) found that all study patients (100%) achieved clinical improvement while 93% showed endoscopic 
improvement. No significant adverse effects were observed during the 14-month follow-up[46]. Another meta-analysis 
evaluated the safety and efficacy of DBT and CT with a small molecule agent in patients with refractory IBD (anti-TNF 
with Vedolizumab, anti-TNF with Ustekinumab, and Ustekinumab with Vedolizumab). A total of 279 patients with 
refractory IBD and/or extraintestinal manifestations participated. The main indications for DBT administration were 
drug-resistant disease (81%) and concomitant extraintestinal manifestations of rheumatologic disease (12%). After a 
median follow-up of 32 wk, the results showed that 59% of patients achieved clinical remission and 34% endoscopic 
remission, while 12% required surgery. Serious side effects (mainly infections) occurred in 6.5%. Of interest was the fact 
that the success rate was higher in patients who were given DBT because of treatment-resistant extraintestinal manifest-
ations. Both of these systematic reviews conclude that DBT is a satisfactory treatment option in specialized centers in 
selected patients with refractory disease or patients with extraintestinal manifestations not controlled by a single 
biological agent[8].

In a meta-analysis published in the same as the previous year (2022), the authors evaluated the safety and efficacy of 
the administration of two biological agents or one biological agent and a small molecule (vedolizumab plus anti-TNF-α 
(56 patients) or vedolizumab plus tofacitinib (57 patients). A total of 13 studies (mostly observational) involving 266 
patients with 7 different combinations were included. Median follow-up ranged from 16 to 68 wk. The rate of adverse 
events for the combination of vedolizumab plus anti-TNF-α was 9.6% while for the combination of vedolizumab plus 
tofacitinib, the rate of side effects was 1%! The results of this meta-analysis also confirm that DBT is generally safe and 
effective[47].

In a recent systematic review, the authors analyzed the results of 29 studies in 288 patients with IBD who were given 
DBT for incompletely responding or non-responding. These patients were given a combination of anti-TNF plus anti-
integrin (14 studies, 113 patients), vedolizumab plus ustekinumab (12 studies, 55 patients), vedolizumab plus tofacitinib 
(9 studies, 68 patients), anti-TNF plus tofacitinib (5 studies, 24 patients), anti-TNF plus ustekinumab (6 studies, 18 
patients), and ustekinumab plus tofacitinib (3 studies, 13 patients). Again the authors concluded that DBT administration 
is a promising therapeutic approach for patients with partial or no response to targeted monotherapy[48].

Finally in a very recently published systematic review the authors analyzed 13 clinical trials evaluating eight biologic 
agents in patients with CD. Among the biologic agents evaluated, upadacitinib, vedolizumab, adalimumab, guselkumab, 
mirikizumab, ustekinumab and risankizumab showed statistically significant efficacy concerning various clinical and 
laboratory parameters (including biomarkers, histology, endoscopy and quality-of-life). Regarding safety it was noticed 
that all biologic agents were well tolerated with a good safety profile. The authors of this systematic review conclude that 
DBT could be considered as an effective and safe therapeutic modality for patients with active CD non-responding to 
conventional treatment[49].

CASE REPORTS AND CASE SERIES
Many case reports or case series have been published regarding the use of DBT in patients with resistant IBD. The 
majority of these descriptions focus on the use of an anti-TNF-α in combination with vedolizumab. A case series study 
included 10 patients (6 with UC and 4 with CD)[50]. The authors concluded that CT with vedolizumab and IFX or 
vedolizumab and adalimumab is probably a safe long-term regimen in patients with refractory CD. The study by 
Biscaglia et al[51] found that the administration of DBT (ustekinumab and vedolizumab in two patients with IBD resulted 
in improvement of intestinal disease and extraintestinal manifestations, while no adverse events were reported during 
the two-year follow-up under DBT treatment[51]. In another series of cases in which vedolizumab and other biological 
agents were administered for 5-37 months, the authors achieved clinical remission and improvement of extraintestinal 
manifestations. A small percentage of infections were observed, which were, however, not serious[52]. Bethge et al[53]. 
described a patient with enteropathic seronegative spondyloarthritis and refractory UC who eventually underwent IAPA. 
In this patient with refractory pouchitis, the combination of vedolizumab and etanercept resulted in endoscopic and 
histological remission with complete resolution of joint symptoms without significant adverse effects[53]. Roblin et al[54] 
described a case of a patient with severe, treatment-resistant UC and human leukocyte antigens-B27 positive 
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spondyloarthropathy treated with vedolizumab[54]. The patient responded satisfactorily to the addition of golimumab to 
the regimen. In the long term, both UC and spondyloarthropathy were maintained in remission after one year of CT with 
vedolizumab and golimumab. Liu et al[55] described a case of a young patient with ileocolic CD who, after 10 months of 
treatment with a combination of ustekinumab and vedolizumab, achieved mucosal healing for the first time after 13 years 
of persistent disease. During the six-month combined administration of the two biological agents, no significant side 
effects were found[55]. Huff-Hardy et al[56] combined vedolizumab with ustekinumab in a patient with refractory CD. 
The patient (female, aged 22 years) with severe, stenotic, fistula refractory to treatment showed significant improvement 
in perianal disease after 8 weeks of DBT while achieving deep remission after 1 year of treatment[56]. Finally, a recent 
multicenter study from Finland analyzed data from 16 patients (15 with CD) treated with a combination of two biologic 
agents. The DBT combination used in most patients was adalimumab plus ustekinumab with a median follow-up of nine 
months. Seven patients (32%) were in remission at the end of follow-up. In all centers from which data were collected, 
DBT reduced the need for corticosteroids. The majority of patients who achieved a response to DBT were treated with a 
combination of adalimumab and ustekinumab (56%). At the end of the follow-up, all nine (41%) DBT responders 
continued treatment. Infections occurred in three patients (19%). The experience of using DBT in this small number of 
patients is encouraging[57].

Summary of the results
A summary of the results of the studies, the results of which in the authors’ opinion are valid and clinically applicable, is 
listed below.

Dual therapy (combination of two biological agents): Privitera et al[11], in a retrospective study of 16 patients with 
active IBD and/or patients with severe extraintestinal manifestations, used dual therapy (DT) consisting of a combination 
of vedolizumab + ustekinumab or vedolizumab + adalimumab. Clinical improvement of intestinal disease and/or extr-
aintestinal manifestations was observed in all patients treated with DT without serious adverse events.

Kwapisz et al[13] in 14 patients with CD and 1 patient with UC used a CT consisting of two biological agents: 
Vedolizumab plus anti-TNF agent (8 patients), vedolizumab plus ustekinumab (5 patients) and ustekinumab plus anti-
TNF- α agent (2 patients). Symptomatic improvement was noticed in 73%. Moreover, 67% were able to reduce the dose of 
corticosteroids they were receiving, while in 44%, an improvement in the endoscopic and imaging pictures was noticed. 
Three patients underwent surgery and 4 patients developed infections which were treated efficiently with antibiotics.

Miyatani et al[18] used a combination of ustekinumab plus upadacitinib, an oral selective Janus kinase inhibitor in 10 
patients with CD with refractory active disease accompanied or not by extraintestinal manifestations. Five of the 6 
patients with active CD and 2 of the patients with extraintestinal manifestations experienced clinical remission. Side 
effects during the 6-month follow-up were minimal (mainly upper respiratory infections).

In a retrospective study of 32 CD and 18 UC patients who received CT with biologic or micromolecular agents, 
Glassner et al[12] described that significantly more patients under CT were in clinical and endoscopic remission compared 
to baseline status. Erythrocyte sedimentation rate and C-reactive protein also showed significant value reduction. Side 
effects occurred in 26% mainly related to upper respiratory tract infections.

Interleukins 12 and 23 are known to play an important role in intestinal homeostasis and the pathogenesis of IBD. Their 
systematic study led to the development of monoclonal antibodies that target the p40 subgroup (ustekinumab and 
briakinumab) or p19 (risankizumab, guselkumab, brazikumab and mirikizumab). Feagan et al[19] investigated the 
possibility that the combined administration of guselkumab plus golimumab could be superior to monotherapy with 
either guselkumab or golimumab alone in patients with moderate to severe UC. Patients were randomized to receive 
guselkumab plus golimumab CT (72 patients), guselkumab alone (72 patients), or golimumab alone (71 patients). At the 
end of week 12, 83% of the combined treatment subjects achieved clinical remission compared to 61% and 75% of the 
other two groups, respectively. The most common side effects were upper respiratory infections, fever, anemia, and 
neutropenia. It therefore appears that CT with guselkumab plus golimumab is superior to monotherapy with guselk-
umab alone or golimumab alone.

Based on the results of the studies published so far, it appears that the combination of vedolizumab plus ustekinumab 
and vedolizumab plus anti-TNF-α factors are the preferred combinations in CD patients because they achieve satisfactory 
clinical results with an acceptable rate of side effects. The corresponding combinations for patients with UC concern the 
administration of vedolizumab plus anti-TNF-α factor or vedolizumab plus tofacitinib.

Despite the small number of patients included in the studies mentioned above, it appears that the combination of 
biological agents with a different mechanism of action is safe and effective in the treatment of patients with refractory IBD 
or patients with IBD and extraintestinal manifestations. It is clearly emphasized that it is necessary to carry out 
multicenter studies in a large number of patients as well as studies in rats using experimental models of colitis to 
investigate the possible effectiveness of the combination treatment, as well as the optimal dosage and duration of the 
administration of treatment[58].

Combination Treatment (combination of one biologic agent with one immunosuppressive drug): The combination of a 
biologic anti-TNF-α agent (mainly IFX and to a lesser extent adalimumab) with azathioprine appears to be more effective 
in CD patients than monotherapy with IFX or azathioprine[24,26,29,34]. The combination of vedolizumab with 
calcineurin inhibitors appeared also to be particularly effective in achieving remission in patients with active IBD[36]. 
Finally, the combination of vedolizumab with corticosteroids was shown to be more effective in inducing remission 
compared to vedolizumab or corticosteroids alone[37].

The side effects observed in the above studies are largely acceptable compared to the clinical benefit offered. 
Furthermore, it has long been known that the combination of IFX plus azathioprine, effectively prevents the formation of 
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antibodies against the biological agent. Clinicians should not avoid the combined use of these drugs when indicated.

Combination of first-line drugs (step-up therapeutic strategy): The use of antibiotics in severe UC flares remains a point 
of contention among experts, the majority of whom, at least theoretically, recommend avoiding their use in severe UC 
unless there is clear evidence of a septic condition. However, three recently published studies revisit the issue of 
combination antibiotic administration in UC flares[38-40].

In the case of patients with CD, the administration of antibiotics is easier, especially in patients with perianal disease.
In our opinion, in cases of patients with severe UC exacerbation, the possibility of Campylobacter jejuni infection 

should be carefully investigated by the gastroenterologists since this infection may worsen the clinical picture and delay 
remission of the disease.

The issue of antibiotic administration especially in patients with UC should be investigated in the future with 
multicenter, well-designed studies, in a large number of patients.

FACING THE FUTURE
As mentioned above, studies related to DBT are constantly being published, which combine biologics with small 
molecule agents (tofacitinib). Future studies should evaluate different dosages and combinations of drugs, different ways 
of administration, and different duration of treatment, emphasizing the possibility of adverse effects. The length of time 
of DBT administration should also be investigated, whether it should be administered only to induce remission or should 
also be administered as maintenance therapy. If DBT is used as a maintenance treatment then for how long and at what 
dosage should be administered? The type of administration should be at the same as in the induction phase or at reduced 
doses?

Another important field of research should be the possible combination of new pharmaceutical products that will 
equip our pharmaceutical quiver and which work with different mechanisms of action. Such drugs may be anti-IL-23 
agents such as mirikizumab, risankizumab (Skyrizi, AbbVie), brazikumab and guselkumab, newer anti-integrin drugs 
such as etrolizumab and ontamalimab, as well as phosphodiesterase-4 inhibitors and sphingosine-1-phosphate receptor 
agonists. Currently, these drugs have good efficacy when administered individually, but it remains unknown whether 
they will work better in combination with older biological agents.

CONCLUSION
The need for the administration of combination biologic agents is constantly being established. After all, in daily clinical 
practice, regardless of whether there is not a sufficient number of randomized clinical studies investigating the effect of 
the simultaneous administration of established pharmaceutical agents (e.g., corticoids, mesalazine, antibiotics, probiotics 
or immunosuppressants), this practice is widely applied. Patients with IBD require long-term and expensive treatment 
that should achieve important and difficult therapeutic goals such as the absence of symptoms, avoidance of complic-
ations and surgeries, prevention of disability and restoration of their quality of life.

Combination therapies appear to be effective in certain categories of patients, such as patients with refractory disease 
or patients with extraintestinal manifestations, although the treatment may be associated with an increased risk of 
adverse effects and malignancies.

The use of newer combinations, the application of new biomarkers and artificial intelligence, and clinical trials to 
establish efficacy during follow-up are necessary to implement with the aim of adopting new more effective therapeutic 
strategies in patients with resistant IBD.

The existing studies of combined use of biological agents lack the evidence of perfection that characterizes studies of 
single agents probably because there is no adequate financial support. Long-term safety data are also lacking. There is an 
urgent need in the near future for studies in sufficient numbers of patients with resistant disease and/or difficult-to-treat 
extraintestinal manifestations in which all possible combinations of biologic agents or biologic agents with other already 
established pharmaceutical agents, including immunosuppressants, are used.

At present the majority of studies suggest that no particularly serious adverse effects have been observed as a result of 
the use of DBT. On the other hand, it becomes apparent that with the explosive increase in the number of available 
biological agents, the possibilities of creating many and different combinations will become much easier in the future.
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