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ORIGINAL ARTICLE
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Central Hospital, Jyv€askyl€a, Finland; eDepartment of Gastroenterology and Alimentary Tract Surgery, Tampere University Hospital, and
University of Tampere, Tampere, Finland; fDepartment of Gastroenterology and Alimentary Tract Surgery, Tampere University Hospital,
Tampere, Finland; gFaculty of Social Sciences, Tampere University, Tampere, Finland; hGastroenterology, Helsinki University Hospital and
University of Helsinki, Helsinki, Finland

ABSTRACT
Background and aims: Therapy with two concomitant biologicals targeting different inflammatory
pathways has emerged as a new therapy option for treatment refractory inflammatory bowel disease
(IBD). Data on the efficacy and safety of dual biological therapy (DBT) are scarce and are investigated
in this study.
Materials and methods: Data on all patients treated with a combination of two biologicals in four
Finnish tertiary centres were collected and analysed. Remission was assessed by a physician on the
basis of biomarkers, endoscopic evaluation and alleviation of symptoms.
Results: A total of 16 patients with 22 trials of DBT were included. Fifteen patients had Crohn’s dis-
ease. The most common combination of DBT was adalimumab (ADA) and ustekinumab (USTE; 36%)
with median follow-up of nine months (range 2–31). Altogether seven (32%) patients were in remis-
sion at the end of follow-up and in two trials response to DBT was assessed to be partial with the
relief of patient symptoms. In a total of four trials DBT reduced the need for corticosteroids. The
majority of patients achieving a response to DBT were treated with the combination of ADA and USTE
(56%). At the end of follow-up all nine (41%) patients responding to DBT continued treatment.
Infection complications occurred in three patients (19%).
Conclusion: DBT is a promising alternative treatment for refractory IBD, and half of our patients bene-
fitted from it. More data on the efficacy and safety of DBT are needed especially in long-term fol-
low up.
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Introduction

Up to 80% of patients with inflammatory bowel disease (IBD)
experience relapse in the disease course at some point during
long-term follow-up [1,2]. Biological therapies have a well-estab-
lished role in the treatment of moderate to severe IBD.
Treatment of IBD aims at clinical remission, mucosal healing,
improved quality of life and reduction in the need for surgery [3].

Despite evolving biological and small molecule therapies
some patients remain refractory to treatment, and a signifi-
cant portion lose response over time [4]. In Crohn’s disease
(CD), surgery is rarely curative and the disease recurs in
many patients during follow-up [5]. Most of the patients with
treatment-refractory ulcerative colitis (UC) could become
symptom-free after surgical treatment, but many patients are
unwilling to undergo surgery. Extraintestinal manifestations
(EIM) are seen in up to 50% of IBD patients [6]. In some

cases, EIM may be symptomatic despite a good response to
IBD with ongoing treatment.

For the treatment of refractory IBD, combination therapy
with two biologicals targeting different inflammatory path-
ways has emerged as a new treatment option [7]. So far,
data on the efficacy and safety of these combination thera-
pies are scarce. However, some case reports and clinical case
series on dual biological therapy (DBT) in IBD patients have
reported promising results [8–14].

The aim of this study was to evaluate the effectiveness
and safety of DBT in IBD patients in a Finnish retrospective
multicentre trial.

Patients and methods

Four Finnish hospitals participated in this retrospective multi-
centre study: Three university hospitals (Helsinki, Turku and
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Tampere) and one central hospital (Jyv€askyl€a).
Gastroenterologists identified DBT patients from electronic
patient records. All patients receiving DBT for IBD between
June 2015 and December 2020 were included.

Inclusion criteria were simultaneous use of two biological
treatments (infliximab, adalimumab [ADA], golimumab, vedo-
lizumab [VEDO] or ustekinumab [USTE]), age 16 years or over
and follow-up for at least an induction period after the intro-
duction of the second biological therapy. Data collected
included demographic (gender, age, smoking status, prior
medication and surgery), clinical (duration, extent and sever-
ity of the disease and laboratory results), and treatment data
(clinical response, need for corticosteroids, immunomodula-
tors or surgery during follow-up). The diagnosis of IBD was
made on the basis of clinical history, symptoms, endoscopic
and histological features. Disease location and behaviour
were categorized by the Montreal classification [15].

All trials of DBT were initiated based on physician’s clinical
judgement of persistent disease activity assessed by clinical
symptoms, laboratory tests and endoscopic or radiological
findings. The documented infusion or injection of the second
concomitant biological was considered as the start date of
combination treatment and patients were followed up until
the end of the observation period or until the enhancement
of treatment with a different DBT trial. Data on clinical activ-
ity and laboratory results were collected at the onset of DBT
and at 4, 12 and 18months (±4weeks) after initiation.
Adverse events related to treatment were assessed through-
out the duration of treatment.

The primary outcome was effectiveness defined as remission
assessed by a physician on the basis of biomarkers, endoscopic
evaluation and alleviation of symptoms after at least two
months of DBT. In CD, clinical response was assessed using a
modified Harvey–Bradshaw index (HBI, omitting abdominal pal-
pation) and clinical remission was defined as HBI < 5. In UC,
partial MAYO score <3 was cut the off value for clinical remis-
sion [16]. Partial response was assessed by a physician based on
overall response and alleviation of symptoms. Endoscopic remis-
sion was assessed by Mayo endoscopic score for UC, Rutgeerts
score and simple endoscopic score for CD based on endoscopic
characteristics (MAYO � 1, i0-i1 and SES-CD < 3 as cut off val-
ues for endoscopic remission) [17,18]. Biochemical improvement
was assessed by normalization in blood haemoglobin (�117g/L
for females and �134g/L for males) and plasma albumin levels
(�36g/L) and reduction in C-reactive protein (CRP < 10mg/L)
and faecal calprotectin (FC) levels (FC cut-off value for remission
� 250mg/g) [19]. The secondary outcome was safety and any
adverse or severe adverse event (SAE) detected and registered
in electronic patient files during DBT.

Statistics

Frequencies and percentages were used as descriptive statis-
tics for categorical variables. Continuous variables were sum-
marized as median and range. Chi square test or Fisher’s
exact test was used to analyse clinical characteristics and
predictors in response to biological combination therapy.
Changes in biomarkers (haemoglobin, albumin, CRP, faecal

calprotectin) and clinical scores during follow-up were com-
pared using the Wilcoxon test. Analyses were performed
using the SPSS version 27 software.

Ethical considerations

The study was approved by the regional review board
(R20590) and by the Finnish social and health data permit
authority (THL 3866/14.02.00/2020). No informed consent
was required under the Finnish regulations for registry-based
studies without contact with study subjects.

Results

Altogether 16 patients receiving DBT were included. Baseline
characteristics are shown in Table 1. Fifteen patients had
Crohn’s disease (CD), all diagnosed before 40years of age. The
majority of CD patients had an ileocolonic disease (79%) with
stricturing (60%) behaviour and perianal involvement (53%).
Nine patients had undergone gut surgery prior to dual bio-
logical therapy (DBT). The only UC patient in this study had
an endoscopically severe disease (defined as Mayo score 3)
affecting the entire colon. All patients had failed three to five
different treatments with biologicals prior to DBT. The first
biological treatment was used for a median of nine (range
0–52) months prior to introducing the second biological.

A total of 22 therapeutic DBT trials among 16 patients
was implemented. The clinical characteristics of the different
trials are shown in Table 2. The most common combination
was ADA and USTE used in eight (36%) trials with median
follow-up of nine months (range 1–31). The second concomi-
tant biological had not previously been used for treatment
in eight trials. Therapeutic drug monitoring was performed
for the majority of patients during treatment. Three DBT tri-
als were discontinued due to anti-drug antibody formation
(adalimumab, golimumab, vedolizumab).

Clinical outcomes are presented in Figure 1. Remission
was achieved in a total of seven (32%) DBT trials. One of the
patients achieved remission after surgery for occlusion dur-
ing treatment and continued DBT. In two trials response to
DBT was assessed to be partial with relief of symptoms. Of
the nine patients achieving remission or partial response to
DBT five were treated with a combination of ADA and USTE.
One patient was treated with a combination of ADA and
VEDO twice achieving remission at the second trial.

At baseline, ten patients underwent endoscopy, and the
median SES-CD was 19 (range 10–32). The endoscopic Mayo
score was 3 in the only UC patient’s endoscopy. After intro-
duction of DBT endoscopy was performed in nine DBT trials
within a median of four months (range 2–11). Only one
patient using ADA-VEDO achieved endoscopic remission. A
reduction in the SES-CD (from 19 to 5 points) occurred in
another CD patient. The patient with UC failed to achieve
any endoscopic response.

Changes in biomarkers (haemoglobin, albumin, CRP, FC)
and clinical scores during follow-up are shown in Table 3. A sig-
nificant reduction in median faecal calprotectin levels was seen
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Table 1. Baseline characteristics of 16 patients with IBD treated with biological combination therapy.

n/median %/(range)

Male 9 56
Age at diagnosis of IBD (years) 18 7–32
Biological treatment naive period from diagnosis (years) 3.5 0–16
Duration of treatment with biologics prior to combination treatment (years) 7 1–20
Duration of treatment with the first biologic prior to combination therapy (months) 9 0–52
Age at the initiation of combination therapy (years) 27 20–44
Smoker 1 6
Prior surgery for IBD (nonperianal) 9 56
EIM 7 44
IBD subtype
UC 1 6
CD 15 94

CD location (n¼ 15)
L2 1 7
L3 12 79
L4 1 7
L2þ L4 1 7

CD behaviour (n¼ 15)
B1 2 13
B2 9 60
B3 4 27

Perianal involvement (n¼ 15) 8 53
Prior biologic exposures
Infliximab 16 100
Adalimumab 15 94
Golimumab 2 13
Vedolizumab 13 81
Ustekinumab 13 81

Data expressed as absolute and relative frequencies and median.
IBD, inflammatory bowel disease; EIM, extraintestinal manifestation, CD, Crohn’s disease; UC, ulcerative colitis.

Table 2. Clinical characteristics of the 16 patients with IBD treated with 22 trials of biological combination therapy.

n/median %/(range)
Remission or

partial response
Reduction
in Cs use

Recovery
of fistulas

Surgery
during treatment

Infection
during treatment

Follow-up (months) 9 2–31
Therapeutic trials
ADAþ VEDO 5 23 2 1/3 0 1 1
ADAþUSTE 8 36 5 0/1 1/1 3 0
GOLIþ VEDO 2 9 0 2/3 0 0 0
GOLIþUSTE 2 9 1 1/1 0 0 0
VEDOþUSTE 5 23 1 0/2 1/2 1 2

Data expressed as absolute and relative frequencies and median.
IBD, Inflammatory bowel disease; Cs, Corticosteroid; ADA, adalimumab; VEDO, vedolizumab; USTE, ustekinumab; GOLI, golimumab.

Figure 1. Clinical outcomes of the 22 trials of biological combination therapy.
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from baseline to 12months (p¼ .038) as seen in Figure 2. For
other biomarkers, no significant improvement was observed.

In ten (45%) trials DBT patients were also receiving corti-
costeroids (Cs) at the onset of the second biological and in
three (14%) Cs therapy was initiated during DBT. Of all the
trials with concomitant Cs at baseline DBT reduced the need
for Cs in four (40%).

Two out of three trials with active perianal involvement at
the onset of DBT reported clinical response in perianal fistulas.
A total of six CD patients were operated on during follow-up
of whom five underwent abdominal surgery and one had
treatment for a perianal abscess. At the end of follow-up nine
patients continued with DBT. One patient switched to ADA-
VEDO after a failure with ADA-USTE at the end of follow-up.

Infection complications (erysipelas [ADA-VEDO], recurring
clostridium difficile [VEDO-USTE], perianal abscess [VEDO-
USTE], and conjunctivitis [ADA-VEDO]) occurred in three
patients (19%). All reported infections were treated with anti-
microbials with no need to discontinue DBT. No severe
adverse events were reported.

Clinical characteristics and predictors of response to treat-
ment are shown in Table 4. Of the nine patients achieving
partial response or remission five were male, four had extra-
intestinal manifestations and six had perianal disease. Due to
the small size of the series none of the predictors were sig-
nificant when evaluating response to DBT.

Discussion

In this series only one-third of patients on dual biological
therapy (DBT) achieved remission. In two trials treatment
resulted in symptom relief without significant improve-
ment in biochemical markers. Only one of the trials with

Table 3. Changes in biochemical markers, clinical and endoscopic scores during follow-up.

Baseline
4 months

p-value
12 months

p-value(þ/- 4 weeks) (þ/- 4 weeks)

Median (range) Median (range) baseline vs 4months Median (range) baseline vs 12months

Haemoglobin (g/L) 125 (92–159) 126 (92–149) .455 133 (101–155) .374
Albumin (g/L) 31 (22–41) 32 (21–41) .972 36 (26–42) .176
CRP (mg/L) 14 (0–63) 17 (0–130) 16 (0–72) .063
Faecal Calprotectin (mg/g) 1818 (111–6000) 384 (222–3485) .131 831 (15–3160) .038
HBI 6 (1–10) 5 (0–10) .128 4 (0–10) .140
SES-CD 19 (10–32) 9� 16 (0–23) 5� 9 (5–14) 3�
Data expressed as median (range).
C-reactive protein, CRP; Partial Harvey–Bradshaw Index, HBI; Simple endoscopic score for Crohn’s disease, SES-CD. Due to the small number of patients p-value
for SES-CD was not calculated. Number of patients�.

Figure 2. Changes in faecal calprotectin in follow-up.

Table 4. Clinical characteristics and predictors to response to biological com-
bination therapy in 22 trials.

Response to treatment %

Gender
Male 5/13 38
Female 4/9 44

Smoking status
Smoker 1/1 100
Non-smoker 7/19 37

Location of disease
L2 0/2 0
L3 9/18 50
L4 0/1 0
L2þ L4 0/1 0

Behaviour of disease
B1 2/4 50
B2 5/11 46
B3 2/7 29

Perianal disease 6/12 50
Prior surgery 4/9 44
Corticosteroid use prior to treatment 3/10 30
Concomitant Thiopurines 1/1 100
Concomitant Methotrexate 0/3 0

Data expressed as absolute and relative frequencies.
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endoscopic assessment achieved full mucosal healing. In
four trials DBT led to a reduction in corticosteroid (Cs) use
and one third of all patients needed surgery during fol-
low-up.

In a study from Norway all 10 patients treated with DBT, a
combination of tumour necrosis factor (TNF) inhibitor and
VEDO were in clinical remission at the end of median seven
months of follow-up [10]. A recent Italian study reported clin-
ical response in all 16 patients treated with DBT and in 75%
of the cases treatment led to a reduction in Cs within seven
months of follow-up [12]. Similar results were reported in a
paediatric series with 75% of patients achieving corticoster-
oid-free remission within six months of follow-up in combin-
ation therapy with biologicals or biologicals and small
molecules [20]. There are also other studies reporting clinical
responses of up to 70% for DBT [21,22].

In our study, DBT resulted in remission less often than in
the Norwegian and Italian case series. More than half of the
DBTs showed no efficacy. Results in our study resemble
those reported into our very best of knowledge in the larg-
est DBT cohort reported by Yang and co-workers. That study
included 22 patients with 24 DBT trials and resulted in clin-
ical and endoscopic remission in 41% and 26% of patients,
respectively [11]. Similar results were obtained in a study of
paediatric patients where only half of the eight patients
responded to treatment with DBT [13]. These results suggest
that although using DBT may increase the effectiveness of
treatment compared to one agent alone, many patients still
fail to respond to these combinations.

Earlier studies have shown a significant reduction in CRP
and erythrocyte sedimentation rates as well as an increase in
haemoglobin and albumin levels during treatment [12,20,23].
In our study only FC level decreased significantly during the
combination therapy. Although FC levels improved during
DBT, endoscopic remission was rarely achieved.

A previous randomized controlled trial of CD patients
treated with a combination of TNF-inhibitor infliximab and
natalizumab reported no increase in infections compared to
treatment with TNF-inhibitor alone [24]. The studies men-
tioned before reported no severe adverse events (SAE)
[8,10,12–14]. However, doubts about the safety of DBT have
been raised, at least in rheumatoid patients [7]. A meta-ana-
lysis by Ahmed and co-workers reported 288 trials of DBT
showing respective pooled rates of adverse and SAE of 31%
and 6.5%. When comparing that series to our own, in this
study the patients were young and free from severe comor-
bidity. In our study infections occurred in three (19%)
patients. Although none of the adverse events lead to dis-
continuation of treatment, erysipelas and recurrent clostrid-
ium difficile infection should be assessed as significant
adverse events. In earlier studies clostridium difficile infection
was one of the most common complications during DBT
[11,13,23]. It should be noted that adverse events such as
severe infections are likely to develop in the long run and
therefore more information on the safety of DBT is needed,
especially in long-term follow-up.

Enhancing pharmacotherapy by combining different
agents is an attractive idea. The tricky part is to find the right

combination for the right patient as shown in our study,
where five patients achieved remission with another trial of
DBT after failing with the first combination. For now, with
the lack of international guidelines, the choice of therapeutic
combination basis on evaluation of individuals prior medical
response and experimenting. In our series the combination
of ADA and USTE proved to be the most effective option. To
optimize the treatment, we still need specific biomarkers to
help choose the right biological targeting the right inflam-
matory pathway in selected patients.

The limitations of this series are due to the retrospective
nature and to relying on computerized data. However, our
study includes the majority of IBD patients treated with DBT
in Finland within the last five years and can be considered a
nation-wide study of the use of DBT in IBD. The number of
patients and duration of follow-up in this series are compar-
able with those in previously published studies. This series is
a Finnish multi-centre study providing new information on
the efficacy of DBT in patients with IBD when published data
on the treatment is still very limited. However, at least two
prospective trials (Clinical Trials.gov Identifier: NCT02764762
and NCT03662542) are currently underway to assess the
effectiveness and safety of DBT and may provide more
insights into the treatment.

In conclusion, DBT may provide an alternative treatment
in refractory IBD, but not for all. More data on the efficacy
and safety of DBT are needed, especially in long-term follow.
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