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Abstract

Background: Currently, the most frequently employed therapies in the treatment of inflammatory bowel diseases
(IBD), i.e., Crohn's Disease (CD), Ulcerative Colitis (UC) or unclassified IBD (IBD-U) are monoclonal anti-TNFs
and anti-integrin therapies, such as vedolizumab (VDZ). Forty-seven per cent of these patients present extra-
intestinal manifestations, the second most prevalent being aphthous stomatitis (AS). The present study aims to
investigate which of the two therapies is associated with a lower prevalence of AS after treatment.

Material and Methods: An electronic search of the MEDLINE (via PubMed), Web of Science, SCOPUS, LILACS
and OpenGrey databases was carried out. The criteria used were those described by the PRISMA Statement. The
search was not temporarily restricted and was updated to January 2022. The quality assessment was analyzed us-
ing the JBI Prevalence Critical Appraisal Tool.

Results: After searching, 7 studies were included that met the established criteria. Of these, 6 analysed the preva-
lence of AS in CD patients and 4 in UC. A total of 1,744 patients were analysed (CD=1,477 patients; 84.69%;
UC=267; 15.31%). The greatest reduction in AS prevalence was observed after anti-TNF therapy. The effect of
these therapies on the prevalence of AS in patients with IBD-U could not be determined.
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Conclusions: Both biologic therapies achieve a reduction in the prevalence of AS in IBD patients (CD and UC).
However, the best results were obtained in patients treated with anti-TNFs, possibly because VDZ is often used in
patients who do not respond adequately to previous treatment with anti-TNFs and because of its intestinal specificity.

Key words: Inflammatory bowel disease, crohn's disease, ulcerative colitis, undetermined, systemic extraintestinal

manifestations, aphthous stomatitis.

Introduction

Inflammatory bowel diseases (IBD) are chronic, dis-
abling and progressive diseases that primarily affect the
gastrointestinal tract (1). They have been classified into
three subtypes: Crohn's disease (CD), ulcerative colitis
(UC) and a third, IBD-unclassified or undetermined
(IBD-U). Globally, its prevalence has increased sub-
stantially in many regions from 1990 to 2017. Specifi-
cally, there were 6.8 million cases worldwide in 2017,
with the highest rates in the USA, with a prevalence rate
of 464.5 per 100,000 individuals, followed by the UK,
with 449.6 per 100,000 individuals (2).

Furthermore, around 47% of these patients will develop
systemic extra-intestinal manifestations (EIMs) (3),
which harm the patient's quality of life and influence
their treatment (4). Typical EIMs include dermatologi-
cal (erythema nodosum, pyoderma gangrenosum), ocu-
lar (uveitis), hepatopancreatic biliary (primary scleros-
ing, cholangitis), musculoskeletal system (peripheral
arthritis, axial arthropathy), haematological, and even
at the level of the oral cavity) (3), such as aphthous sto-
matitis (AS), mucosal nodularity (cobblestoning), and
pyostomatitis vegetans. The most frequent are periph-
eral arthritis followed by AS, axial arthropathy, uveitis
and skin manifestations (5). These manifestations are
associated to a greater extent with long-standing IBDs
(6), to a greater extent with CD (3), and follow a paral-
lel or separate course from the underlying IBD (7). In
particular, AS often evolves alongside IBD, so that its
course will follow that of the disease itself (8).
Although the pathogenesis of IBD is not fully under-
stood, immunophenotyping of the inflammatory infil-
trate of the intestinal mucosa revealed high cellular acti-
vation, especially of CD4+ T cells (9). As a result, these
cells synthesize a large number of cytokines, observing
a polarity against Thl type with tumour necrosis factor-
alpha (TNFa) playing a key role in this inflammation
process. Therefore, TNFa production in the intestinal
mucosa is increased in these patients, which correlates
with the severity of the disease (10,11). Therefore, for
approximately two decades, monoclonal anti-TNF an-
tibodies such as adalimumab, infliximab, certolizumab
and golimumab have been used (8), allowing control
of systemic inflammation (12,13), however, up to 45%
of patients fail to respond during treatment (14) and

e589

around two-thirds are unable to achieve or maintain
disease remission within one year of starting these ther-
apies (15,16). In these cases, treatment with a second
anti-TNF substantially decreases treatment response
(17). Therefore, other types of monoclonal antibodies,
such as anti-integrin, were developed. This group in-
cludes vedolizumab (VDZ), approved in 2014 by the
Food and Drug Administration (FDA) (8), which acts by
inhibiting gut-targeted leukocyte migration (18). Spe-
cifically, it selectively inhibits the adhesion of leukocyte
integrin a4f7 to its main ligand, the mucosal addressin
cell adhesion molecule 1 (MAdCAM-1) since, in these
patients, this molecule is highly upregulated in high en-
dothelial venules of inflammatory sites and promotes an
increased capacity to bind leukocytes (19). To date, it is
the only drug for the treatment of IBD that acts selec-
tively in the intestinal tract, so its efficacy in the preven-
tion of EIMs may be limited (18,20,21).

The present systematic review and meta-analysis aimed
to compare the prevalence of AS after treatment with
anti-TNFs versus anti-integrin monoclonal antibodies
to determine which therapy is more effective in reduc-
ing, the prevalence of AS.

Material and Methods

- Protocol and registration

The present systematic review with meta-analysis is
reported according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA)
Statement (22), and its protocol was registered on
PROSPERO (Registration number: CRD42022308040).
- Initial hypothesis

Given the specificity of anti-integrin monoclonal anti-
bodies (VDZ) at the level of the intestinal tract and their
use in cases where the patient has not responded ade-
quately to the treatment of previous IBD with anti-TNF,
it is hypothesised that the prevalence of AS following
treatment with anti-integrin will be higher than in those
treated with anti-TNF.

- Focused question

The study aimed to answer the following PICO
(P=patient/problem/population; I=intervention;
C=comparison; O=outcome) questions (Table 1):

Ql: In patients with CD (P) treated with anti-TNF
monoclonal antibodies (I) compared to anti-integrin
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monoclonal antibodies (C), which therapy is associated
with a lower prevalence of AS (0)?

Q2: In patients with UC (P) treated with anti-TNF
monoclonal antibodies (I) compared to anti-integrin
monoclonal antibodies (C), which therapy is associated
with a lower prevalence of AS (0)?

Q3: In patients with IBD-U (P) treated with anti-TNF
monoclonal antibodies (I) compared to anti-integrin
monoclonal antibodies (C), which therapy is associated
with a lower prevalence of AS (0)?

- Clinical relevance

Although IBD is a well-studied disease for which evi-
dence has increased exponentially in recent decades,
the influence of biological therapies based on monoclo-
nal antibodies on oral manifestations such as AS has not
been specifically analysed.

- Eligibility criteria

Inclusion criteria: (a) studies conducted in humans; (b)
articles published in English and Spanish; (c) clinical
trials; (d) controlled clinical trials; (¢) randomized clini-
cal trials; (f) multicentre studies; (g) observational stud-
ies; (h) clinical studies; (i) clinical trial, Phase I, I, III
or IV; (j) comparative studies; and (k) studies with a
minimum of 10 participants per type of IBD.

Exclusion criteria: (a) experimental laboratory studies;
(b) animal studies; (c) meta-analysis; (d) systematic re-
views; (e) studies that do not directly or indirectly as-
sess the influence of these drugs on AS; (f) studies that
do not specify the sample size according to the type of
IBD or the type of biological drug used; (g) duplicate
articles; (h) books or chapters of books; (i) letters to the
Editor; (j) commentaries; (k) case reports; and (1) nar-
rative literature reviews.

Table 1: Breakdown of the “PICO” question.

Prevalence of aphthous stomatitis in patients with inflammatory bowel disease

- Information sources and search strategy

A comprehensive search of the literature was conduct-
ed in the following databases: Medline (via PubMed),
Web of Science, Scopus and LILACS. A search for
unpublished studies (grey literature) was conducted
on the OpenGrey database. The search was performed
by two independent researchers (A.-O.S.-P. and M.M.-
A.). The search was not temporarily restricted and was
updated to 14th January 2022.

MeSH (Medical Subject Headings) terms, key-
words and other free terms were used with Bool-
ean operators (OR, AND) to combine searches:
("Inflammatory Bowel Diseases"[MeSH Terms]
OR "colitis, ulcerative"[MeSH Terms] OR "Crohn
Discase"[MeSH Terms] OR "inflammatory bowel
disease"[Title/Abstract] OR "crohn's disease"[Title/
Abstract] OR  'ulceratuve  colitis"[Title/Ab-
stract] OR "undetermined"[Title/Abstract]) AND
("Adalimumab"[Mesh] OR "Infliximab"[Mesh] OR
"Antibodies, Monoclonal"[Mesh] OR "vedolizumab"
[Supplementary Concept] OR vedolizumab[Title/
Abstract] OR anti-tnf therapy[Title/Abstract] OR
anti-tnf treatment[Title/Abstract] OR anti-tnf[Title/
Abstract] OR biological drugs[Title/Abstract] OR
monoclonal antibody therapy[Title/Abstract] OR al-
phadbeta7 integrin antibody[Title/Abstract] OR in-
tegrin antibody[Title/Abstract]) AND ("Stomatitis,
Aphthous"[Mesh] OR recurrent aphthous stomatitis
OR aphthae OR stomatitis OR aphthous stomatitis).
The same keywords were used for all search platforms
and followed the syntax rules for each database.

- Study records

Two researchers (A.-O.S.-P. and M.M.-A.) indepen-

Component

Description

P (problem/population)

Patients who have IBD, i.e., CD, UC or IBD-U.

I (intervention)

Treatment with anti-TNF monoclonal antibodies.

C (comparison)

Treatment with anti-integrin monoclonal antibodies.

O (outcome)

Reduction in the prevalence of AS after biologic treatment.

PICO question 1

In patients with CD (P) treated with anti-TNF monoclonal antibodies (I) compared to anti-

integrin monoclonal antibodies (C), which therapy is associated with a lower prevalence of
AS (0)?

In patients with UC (P) treated with anti-TNF monoclonal antibodies (I) compared to anti-

PICO question 2 integrin monoclonal antibodies (C), which therapy is associated with a lower prevalence of
AS (0)?
In patients with IBD-U (P) treated with anti-TNF monoclonal antibodies (I) compared to
PICO question 3 anti-integrin monoclonal antibodies (C), which therapy is associated with a lower prevalence

of AS (0)?

IBD: inflammatory bowel disease. CD: Crohn’s disease. UC: ulcerative colitis. IBD-U: IBD undetermined or unclassified. anti-TNF: anti-
tumour necrosis factor. AS: aphthous stomatitis.
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dently compared the results to ensure completeness
and removed duplicates. Then, the full title and ab-
stracts of the remaining papers were screened indi-
vidually. Finally, full-text articles to be included in
this systematic review were selected according to the
criteria described above. Disagreements over eligible
studies to be included were discussed with a third re-
viewer (N.K.) and a consensus was reached. The ref-
erence list of the included studies was also reviewed
for possible inclusion. Agreement between reviewers
was measured with the Kappa coefficient. The results
were also expressed as the concordance between re-
viewers (%).

- Data extraction

Data from included studies were extracted by two re-
view authors (A.-O.S.-P and M.M.-A.) independently
and using predefined data extraction forms. Any dis-
agreement was discussed by the two review authors
and a third review author (M.-V.M.-M.) was consulted
when a resolution was not possible. If necessary, study
authors were contacted for clarification or missing in-
formation. For each study the following data were re-
corded: authors and year, country, centre, study type,
biological therapy analysed, other drugs with which
patients have been treated in the past or currently that
may have improved the prevalence of AS, target popu-
lation, disease severity and/or activity, age of patients
included and, for each therapy, sample size, mean du-
ration of therapy and prevalence of AS pre- and post-
biological therapy.

- Quality assessment and risk of bias

Two independent reviewers (A.-O.S.-P. and M.M.-A.)
evaluated the methodological quality of eligible stud-
ies following the Joanna Briggs Institute (JBI) Preva-
lence Critical Appraisal Tool (23), which incorporates
10 domains. The studies were classified as low-quality
assessment studies (0—5 domains), or as high-quality
assessment studies (6—10 domains).

- Statistical analysis

A descriptive analysis of the data was performed using
frequencies and percentages for categorical variables
and mean or median, standard deviation (SD) or rang-
es (depending on normality fit) for continuous vari-
ables. A random-effects model meta-analysis was used
to estimate the pooled odds ratio (OR) for the preva-
lence of AS with the use of anti-TNFs and anti-integrin
monoclonal antibodies in each IBD, at 95% confidence
intervals (CI). We examined the heterogeneity across
studies using the 12 statistic. The results are expressed
as Z-score assuming a statistically significant differ-
ence with a p-value < 0.05.

Statistical treatment of the data was performed with
XLSTAT 2018.1 (Microsoft, WA, USA) and a meta-
analysis was run with Review Manager (RevMan 5.4.,
The Cochrane Collaboration, Copenhagen, DK).
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Results

- Study selection

The search strategy resulted in 84 results, of which
60 remained after removing the duplicates. Then, two
independent researchers (A.-O.S.-P. and M.M.-A.) re-
viewed all the titles and abstracts and excluded 43 that
were outside the scope of this review. Thus, we obtained
17 potential references. After reading the full text of
those 17 papers, 12 were discarded for being narrative
literature reviews (n=7) (24-30), for not specifying the
number of patients with AS (n=1) (31), for only indicat-
ing the prevalence of AS following biologic treatment
(n = 1) (8), for being an expert opinion (n=1) (32), for
not specifying the biologic therapy used (n=1) (33), and
for being a letter to the Editor (n=1) (34). When analys-
ing the references of the reviewed articles, two articles
were included as ancillaries (35,36). Therefore, 7 stud-
ies were included in our systematic review (5,19,21,35-
38) (Fig. 1).

There was a 97.00% concordance between the two au-
thors (A.-O.S.-P. and M.M.-A.) with a Kappa coefficient
of 0.922 (SE 0.054, 95%CI [0.815, 1.028]) for titles and
abstracts, and a 100.00% concordance with Kappa coef-
ficient of 1.00 (SE 0.00, 95%CI [1.000, 1.000]) for full-
text articles, respectively.

- Characteristics of the included studies

The 7 included studies were published between 2005
and 2021. In terms of publication type and design,
the different studies were very diverse. Five of them
were cohort studies — one retrospective (37) and four
prospective (5,19,21,38) —, one a phase III, multicentre
randomised, placebo-controlled, double-blind trial (36)
and the remaining study a phase I1Ib, multicentre clini-
cal trial (35). Only two studies looked at patients with
all three types of IBD (CD, UC and IBD-U) (5,37), one
included patients with CD and UC (19), three included
only patients with CD (35,36,38) and one included pa-
tients with UC (21). Overall, they analysed a total of
1,754 patients, of whom 10 were diagnosed with IBD-
U (0.57%). Given the low sample size of the two stud-
ies that analysed these patients (<10 participants) and
the fact that they only employed anti-TNFs, they were
not considered. Therefore, of the remaining 1,744 pa-
tients, 1,477 had CD (84.69%), and 267 UC (15.31%).
Regardless of the type of IBD, the most studied drugs
were anti-TNFs, as they were used in 70.13% of patients
(n=1,223) while VDZ was used in 29.87% (n=521).
Disease activity and/or severity were assessed by 5 of
the 7 studies (19,21,35,36,38). The way it was deter-
mined varied widely. In CD patients, some authors used
the Crohn's Disease Activity Index (CDAI) (36), which
is a scale measuring 8 components (range, 0 to approxi-
mately 600; with higher scores indicating greater dis-
ease activity), the Swollen Joint Count (SJC) (38) and
the Harvey-Bradshaw Index (HBI) (19).
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Fig. 1: PRISMA flow diagram of the search processes and results.

In UC, on the other hand, the Total Mayo Score (TMS)
(range 0—12, with higher scores indicating a more ac-
tive disease) (21) or Partial (PMS) (TMS without the
endoscopic component; range 0-9) (19,21) were used.
Primarily patients with moderate to severe IBD were
included (19,21,35,38). Two studies did not specify this
(5,37).

- Overall prevalence of AS

The overall prevalence of AS in patients with IBD be-
fore biologic treatment, regardless of therapy, was 7.97%
(n=139/1,744) and, after treatment, 4.36% (n=76/1,744).
The results are analysed below according to the type
of IBD, and the biological therapy used to answer the
PICO questions.

- Prevalence of AS in Crohn’s Disease (CD)

Six studies investigated the efficacy of biological drugs
inreducing the prevalence of AS in CD patients (5,19,35-
38). A total of 1,477 patients were analysed: 1,438 adults
(97.36%) and 39 paediatric patients (2.64%). The age
range varied from 12 to 80 years. Regarding disease se-
verity, four studies included patients with moderate to
severe CD (19,35,36,38). Specifically, with 200—400 on

the CDALI index (36), an SJC of 10.90+5.80 (38) and an
HBI >7 (19). Two authors did not specify (5,37).

One study included patients not previously treated with
biological drugs (n=22; 1.49%) (38), while another did
(n=165; 11.17%) (5). Four studies included both types
(n=1,290 patients; 87.34%) (19,35-37), however, it was
not possible to know the number of previously exposed
patients.

Of the total number of patients, 306 were given VDZ
(20.72%) (19,36) and 1,171 were given anti-TNFs
(79.28%) (5,35,37,38). The anti-TNFs administered
were adalimumab (35), infliximab (38) and, in anoth-
er study, certolizumab (5). This was not specified by
one author (37). More specifically, the effect of VDZ
vs. placebo (36) and, in isolation (no control group)
of VDZ (n=1) (19) or anti-TNFs (n=4) (5,35,37,38) was
compared. Median follow-up periods ranged from 70
to 542 days. Two studies did not specify the follow-up
period (37,38). Finally, the overall prevalence of AS
in CD patients was 8.12% (n=120/1,477) pre-biological
therapy, and 4.60% (n=68/1,477) post-biological ther-
apy (Table 2).
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Table 2: Characteristics of studies included for Crohn’s Disease.

Vavrika et Sands et al. | Lofberg et al.| Kaufman et al. Greuter Baumgart
Author(s)/ Year al. (5) 36) 35) (38) etal. (37) etal. (19)
(2017) (2014) (2012) (2005) (2017) (2016)
North Amer-
. ica, Asia, .
Country Switzerland Europe, Africa Europe UNS Switzerland | Germany
and Australia
Swits Ne- tonalSei-
Centre tional Science | Multicentre Multicentre UNS Multicentre
. ence Foun-
Foundation .
dation
Phase III,
randomized, Retrospec-
Study type Prospective placebo- Phase IIIb, Prospective ob- tive coiort Prospective
yyp cohort study controlled, clinical trial servational cohort study
. study
double-blind
trial
Anti-TNF
only (inflix- | Anti-integrin . . e .
Biological drug(s) studied imab, adalim- (VDZ) vs. An.tl_TNF Antl_TNF (inflix- | Anti-TNF vVDZ
. (adalimumab) imab) (UNS)
umab, certoli- Placebo
zumab)
Pt/ Ct Ct Ct Ct Pt Pt Ct
Anti-inflammatories (5-ASA, o o o o o o
Other sulfasalazine) 64.85% (107) | 29.19% (61) 17.99% (170) 27.27% (6) 48.72% (19) | 76.29% (74)
drugs Steroids (prednisone, meth-
that can (P - 94.55% (156) | 51.67% (108) | 42.43% (401) 27.27% (6) 79.49% (31) | 84.54% (82)
. ylprednisone, budesonide)
improve
AS IM (azathioprine, methotrex- | o5 ;00 5ay 330104 (69) | 5471% (517) 31.82% (7) | 89.74% (35) | 80.41% (78)
ate, cyclosporine, tacrolimus)
ATB 62.42% (103) - 4.97% (47) - 35.90% (14) -
. L Biologic-naive
biologic-naive .
. . . . .. but conventional . . . .
and biologic/ | biologic-naive biologic- biologic-
. . . . . therapy-exposed . .
. Biologic- immunosup- | and biologic- . . naive and naive and
Target population . - (corticosteroids, . . . .
exposed pressive and/ | exposed (inf- | . biologic- biologic-
. .. immunomodula-
or corticoste- liximab) . exposed exposed
R tors, and/or anti-
roids-exposed . .
inflammatories)
Mzgszzj to Moderate to Severe and resis- Active
Severity and/or activity/ Score UNS/ UNS CDAI=220— | severe/ UNS tant/ UNS/UNS disease/
SJC =10.90+5.80 HBI >7
400
16.10-73.80/
Age (range/ mean) (years) 39.20 18-80/ UNS 18—75/ UNS 20-76/36.10 12-15/14 34-42/36
Sample size - 209 - - - 97
Anti- D":;telgz)”(fd;hes;a' - 70 - - - 98
integrin L Y
(VDZ) |ASPrev [Pre-tx - 3% (4) - - - 0% (0)
(No.
Patients) |Post-tx - 1.44% (3) - - - 0% (0)
Therapy A
Sample size 165 - 945 22 39 -
Duration of thera- UNS ) 140 UNS UNS }
Anti- | Py (mean) (days)
TNFs | Agprev |Pre-tx | 27.90% (46) - 5.19% (49) 13.64% (3) 46.20% (18) -
(No.
Patients) Post-tx | 19.39% (32) - 2.11% (20) 0% (0) 33.33% (13) -

Prev: Prevalence. Tx: Treatment. VDZ: Vedolizumab. AS: aphthous stomatitis. UNS: unspecified. No: number. SIC: swollen joint count.
CDALI Crohn'’s Disease Activity Index. HBI: Harvey-Bradshaw index. Pt: previous treatment. Ct: concomitant treatment. 5-ASA: 5-amino-
salicylic acid derivatives. IM: immunomodulators. ATB: antibiotics.
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PICO Question 1: After treatment with both biological
therapies, there was a decrease in the prevalence of AS.
This reduction was greater in those patients treated with
anti-TNFs, namely 4.36%, i.e., AS disappeared in 51 pa-
tients after treatment, whereas the reduction in patients
treated with anti-integrin (VDZ) was 0.33%, with AS
disappearing in one patient.

The meta-analysis of the 4 studies (5,35,37,38) evaluat-
ing the clinical course of AS before and after anti-TNF
treatment gives an overall favourable result in terms of
reduction in the number of patients with AS (OR=1.88),
with a very wide confidence interval (95%CI 1.24-2.84),
with low heterogeneity between studies (12=18%).

On the other hand, the meta-analysis of the two stud-
ies (19,36) evaluating the effect of anti-integrin (VDZ)
treatment showed an overall favourable result in terms
of reducing the number of patients with AS (OR=1.34),
with a very wide confidence interval (95%CI 0.30—
6.00). Heterogeneity between studies is not assessable.
Thus, treatment with anti-TNFs shows the greatest re-
duction in the prevalence of AS compared to anti-integ-
rin (VDZ) therapy (Fig. 2).

- Prevalence of AS in Ulcerative Colitis (UC)

Four studies examined the efficacy of biological drugs
on AS in patients with UC (5,19,21,37). A total of 267
patients were analysed: 255 adults (95.51%) and 12 pae-
diatric patients (4.49%). The age range of the included
patients was 12 to 73.80 years. Two studies included pa-
tients with moderate to severe UC, with an MST of 10
(21) and PMS >4 (19) and 7 (21). Two authors did not
provide this data (5,37).

Prevalence of aphthous stomatitis in patients with inflammatory bowel disease

Regarding therapy, two studies analysed the efficacy of
anti-integrins (VDZ) (19,21) or anti-TNFs (5,37) in iso-
lation. Median follow-up periods ranged from 98 to 502
days. Two studies did not specify (5,37). Only one study
included patients previously treated with biological
drugs (14.95%, n=40 (5)). Of the total patients included,
215 were treated with VDZ (80.52%) (19,21) and 52 with
anti-TNFs (19.48%) (5,37).

Finally, the overall prevalence of AS in UC patients
was 7.12% (n=19/267) pre-biological therapy and 3%
(n=8/267) post-biological therapy (Table 3).

PICO Question 2: After treatment with both biological
therapies, there was a decrease in the prevalence of AS.
This reduction was greater in patients treated with anti-
TNFs, namely 9.62%, i.e., AS disappeared in 5 patients
after treatment, whereas the reduction in patients treat-
ed with anti-integrins (VDZ) was 2.79%, disappearing
after treatment in 6 patients.

The meta-analysis of the two studies (5,37) evaluating
the clinical course of AS before and after treatment
with anti-TNFs monoclonal antibodies gives an overall
favourable result in terms of reduction in the number
of patients with AS (OR=2.79), with a very wide con-
fidence interval (95%CI 0.71-11.03). Heterogeneity be-
tween studies is low (12=0%).

On the other hand, the meta-analysis of the two stud-
ies (19,21) evaluating the effect of anti-integrin (VDZ)
treatment showed an overall favourable result in terms
of reducing the number of patients with AS (OR=2.57),
with a very wide confidence interval (95%CI 0.77—
8.59). Heterogeneity between studies is low (12=0%).

A 0Odds Ratio Odds Ratio
Study or Subgroup  Weight M-H, Random, 95% CI M-H, Random, 95% CI
Greuter 2017 17.6% 1.71[0.69, 4.29] S
Kaufman 2005 1.8%  8.08([0.39,166.27] ’
Lofherg 2012 41.9% 2.53[1.49, 4.29] ——
Vavrika 2017 38.6% 1.33[0.76, 2.32] -1
Total (95% Cl) 100.0% 1.88 [1.24, 2.84] e
Total events
Heterogeneity: Tau®= 0.03; Chi*= 3.65, df= 3 (P =0.30); F=18% 50 o1 051 150 100’
Test for overall effect. Z= 3.00 (P = 0.003) : Pre-treatment Post-treatment
B Odds Ratio Qdds Ratio
Study or Subgroup  Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Baumgart 2016 Not estimable
Sands 2014 100.0% 1.34 [0.30, 6.08]
Total (95% Cl) 100.0% 1.34 [0.30, 6.06]
Total events
Heterogeneity: Not applicable 0.01 01 ] 10 100

Test for overall effect Z=038(P=0.70)

Pre-treatment Post-freatment

Fig. 2: Forest plot of comparison: A) Clinical evolution of AS under anti-TNF therapy in CD patients. B) Clinical evolution of AS

under anti-integrin therapy in CD patients.
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Table 3: Characteristics of studies included for ulcerative colitis.

Prevalence of aphthous stomatitis in patients with inflammatory bowel disease

Author(s)/ Year

Cichoz-Lach et al.

Vavrika et al. (5) | Greuter et al. | Baumgart et al.

(21) (2021) (2017) (37) (2017) (19) (2016)
Country Poland Switzerland Switzerland Germany
Swiss National | Swiss National
Centre Multicentre Science Founda- | Science Funda- Multicentre
tion tion
P sohr | Pie v | e | Tt
Anti-TNFs
Biological drug® studied Aidntegrin | (Inflximab, | AMEINF ] Antintegrn
certolizumab)
Pt/ Ct Ct. Ct Pt Ct
Other Anti-inflammatories (5-ASA, 96% (96) 92.50% (37) 91.67% (11) 79.13% (91)
drugs that | sulfasalazine)
can im- Steroids 68% (68) 47.50% (19) 75% (9) 83.48% (96)
prove AS IM (azathioprine) 45% (45) 12.50% (5) 66.67% (8) 76.52% (88)
ATB - 0% (0) 33.33% (4) -
. Biologic-naive and | . . biolog.i c—na:ive biolog.i c—najfve
Target population . . Biologic-exposed | and biologic- and biologic-
biologic-exposed
exposed. exposed
Moderate to se- Moderate to
Severity and/or activity/ Score vere; Total MS=10; UNS/ UNS UNS/UNS severe/ Partial
Partial MS=7. MS >4
Age (range/ mean) (years) 26-43/35 16.10-73.80/39.20 12-15/14 37-46/42
Sample size 100 - - 115
Anti- Duration of thera- 378 _ ) 08
integrin py (mean) (days)
(VDZ) ANS Prev | pre-tx 9% (9) - - 0.90% (1)
;af{ems) Post-tx 3% (3) - - 0.90% (1)
Theraphy -
Sample size - 40 12 -
Duration of thera-
Anti- py (mean) (days) i UNS UNS )
TNFs  [ASPrev [Pre-tx - 10% (4) 41.70% (5) -
g‘t’i'ems) Post-tx - 2.50% (1) 25% (3) ;

Prev: Prevalence. Tx: Treatment. VDZ: Vedolizumab. AS: aphthous stomatitis. UNS: unspecified. No: number. MS: Mayo Score. Pt: previous
treatment. Ct: concomitant treatment. 5-ASA: S-aminosalicylic acid derivatives. IM: immunomodulators. ATB: antibiotics.

Thus, treatment with anti-TNFs shows the greatest re-
duction in the prevalence of AS compared to anti-integ-
rin (VDZ) therapy (Fig. 3).

- Prevalence of AS in Unclassified or Undetermined In-
flammatory Bowel Disease (IBD-U) and PICO Ques-
tion 3

Two studies included patients with IBD-U (5,37), in-
cluding a total of 10 patients (0.57%). Given the low
sample size per study (<10 participants) and the fact that
only anti-TNF monoclonal antibodies were used, these
patients were not considered. For this reason, it was not
possible to answer the third PICO question.

e595

- Quality assessment and risk of bias

Using the predetermined 10 domains for the method-
ological quality assessment according to JBI Prevalence
Critical Appraisal Tool (23), we determined that 6 of the
7 studies were found to be of high quality (5,19,21,35-
37), while the remaining one, was a low-quality (38).
Table 4 shows a more detailed description of the articles
included.

To assess the presence of a possible publication bias, fun-
nel plots were performed for each of the IBDs evaluated
(CDand UC), showing the existence of this bias ina prob-
abilistic manner, due to the asymmetry found in them.
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A Odds Ratio Odds Ratio
Study or Subgroup  Weight M-H, Random, 95% CI M-H, Random, 95% CI
Greuter 2017 62.3% 2.14[0.38, 12.20] ——
Vavrika 2017 37.7% 4.33[0.46, 40.61] L
Total (95% CI) 100.0% 2.79[0.71,11.03] <."
Total events
Heterogeneity: Tau®= 0.00; Chi*= 0.24, df=1 (P = 0.62); F= 0% lﬂ 0 0?1 150 100:
Test for overall effect: Z=1.47 (P=0.14) Predreatment Postireatment
B Odds Ratio Odds Ratio
Study or Subgroup  Weight M-H, Random, 95% CI M-H, Random, 95% CI
Baumagart 2016 18.8% 1.00[0.06, 16.18]
Cichoz-Lach 2021  81.2%  3.20(0.84,12.18] —8—
Total (95% CI) 100.0% 2.57[0.77,8.59] 4‘—
Total events
Heterogeneity: Tau?= 0.00; Chi*= 0.54, df=1 (P = 0.46); F=0% o1 o1 10 100

Test for overall effect: Z=1.54 (P=0.12) Pre-treatment Postireatment

Fig. 3: Forest plot of comparison: A) Clinical evolution of AS under anti-TNF therapy in UC patients. B) Clinical evolution of AS
under anti-integrin therapy in UC patients.

Table 4: JBI Critical Appraisal Checklist for studies reporting prevalence data.

N ~ . ~ 3 s < _
iS5 |ze| 58| 85| 52|88 |28
° > © 4 = ~
Q
1. Was the sample representative of the target population? Y Y Y Y Y Y ?
2. Were study participants recruited in an appropriate way? Y Y Y Y Y Y Y
3. Was the sample size adequate? ? Y ? ? ? Y N
4. Were the study subjects and setting described in detail? Y Y Y Y Y Y Y
5. Is the da‘ga analysis conducted with sufficient coverage of % % % % v % v
the identified sample?
6. Were oije'ctive, standard criteria used for measurement of v 0 v 0 v % 9
the condition? : :
Was the condition measured reliably? ? ? Y ? Y Y ?
Was there appropriate statistical analysis? Y Y Y Y Y Y Y
ierences idenfied and accounted fors - S ey oy Ny |y oy N
10. Were subpopulations identified using objective criteria? Y Y Y Y Y Y N
Y: Yes. N: No. ?: Unclear.
This could be due to the small number of studies includ- Discussion
ed in each of the comparisons, given that no specific The results of the meta-analyses performed are in line
studies were found that evaluated the evolution of AS with the published literature and with the systematic
in these patients in isolation from the rest of the EIMs. review carried out, showing a trend towards statistical
However, a very similar pattern of behaviour was iden- significance in terms of the lower prevalence of AS in
tified among the studies, with similar differences when patients treated with anti-TNFs compared to those treat-
looking at the effect of the specific comparisons, which ed with anti-integrins (VDZ), however, the wide confi-
makes the meta-analysis more solid (Fig. 4). dence intervals obtained when performing the analysis
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Fig. 4: Funnel plot of comparison: A) Clinical evolution of AS under anti-TNF treatment in CD patients. B) Clinical evolution
of AS under anti-integrin treatment in CD patients. C) Clinical evolution of AS under anti-TNF treatment in UC patients. D)
Clinical evolution of AS under anti-integrin treatment in UC patients.

— probably related to the small number of studies avail-
able — and the impossibility of analysing all the studies
included in this review due to the discrepancy between
the variables analysed, makes it impossible to interpret
these results and infer a solid conclusion from them.
The minor influence on AS reduction after anti-integ-
rin (VDZ) therapy may be due to altering the binding
of leukocyte 0487 integrin to the mucosal addressing
cell adhesion molecule-1 (MAdCAM-1) expressed in
high endothelial venules of the gut, inhibiting the mi-
gration of leukocytes to the intestinal tract (20,39) and
VDZ may redirect trafficking of a487-expressing lym-
phocytes to other systems, predisposing these patients
to develop EIMs with a parallel course to IBD (20,40).
Other authors, such as Vavricka et al. (5) observed that
AS was the third most responsive type of EIM to anti-
TNF therapy (78.10%; n=25/32) and that the only pre-
dictor observed for a lower anti-TNF response was the
presence of UC or IBD-U (OR=0.337; p=0.0139).

Despite the low overall prevalence of AS observed
among the different studies, these figures may be under-
estimated given that a high percentage of the included
patients (up to 96%) were being concomitantly treated
with corticosteroids (such as methylprednisone, predni-
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sone or budesonide), immunomodulators (azathioprine,
methotrexate, 6-mercaptopurine), anti-inflammatory
drugs (sulfasalazine or 5-amino-salicylic acid [S-ASA]),
antibiotics, and/or combinations of these. Nevertheless,
Yi et al. (33) observed that patients treated with some
of these therapies (intravenous injection of corticoste-
roids, immunosuppressants, and infliximab), before or
recently, are the most susceptible to EIMs (p=0.012,
0.005, and 0.026, respectively). In contrast, patients not
previously exposed to biological drugs are significantly
less dependent on these drugs than those previously ex-
posed (21).

It is important to consider that anti-TNF monoclo-
nal antibodies are often used as first-line treatment in
IBDs. However, in cases where an adequate response
to treatment is not obtained, these drugs are replaced
by anti-integrin therapies, such as VDZ. Therefore, a
priori, we start from a "more unfavourable" situation
to evaluate the effectiveness of anti-integrins in the re-
duction of EIMs such as AS. Furthermore, VDZ is the
only IBD drug currently available that acts selectively
in the intestinal tract, so its efficacy in the prevention
of EIMs is presumed to be limited (18,20,21). On the
other hand, patients on the second course of monoclonal
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therapy have a 28% increased risk of developing EIMs
(adjusted IRR=1.28; 95% CI, 1.02-1.62) (8), however, as
explained above, it is not possible to assess whether this
risk is due to the unfavourable natural course of the dis-
ease or the therapy per se.

In approximately 38% of cases, AS appears before the
diagnosis of IBD. The debut of EIMs before the on-
set of proper IBD clinical signs has been established
as a positive prognostic factor for anti-TNF therapy
(OR=9.70; 95% CI 1.04-90.04; p=0.046) (37). For this
reason, dentists have a very important role in the prog-
nosis of the disease and, in the presence of AS, under-
lying pathology such as IBD should be suspected. In
this regard, intraoral examination of patients should be
included as part of the physical examination performed
by gastroenterologists, family doctors and/or paediatri-
cians when IBD is suspected. The latter specialists are
fundamental in the diagnosis of IBD in the paediatric
population, a disease more prevalent in this group than
in adults (8.50% vs. 5%, respectively; p=0.014).

Ulcers associated with AS in IBD are round, shallow,
with a fibrous central membrane surrounded by an ery-
thematous halo (24), usually located on the labial or oral
mucosa, on the floor of the mouth and/or on the tongue
(27). Differential diagnoses should be made with com-
mon aphthous ulcers, which also occur in patients with
celiac sprue, HIV/AIDs, Behget's disease, and Reiter's
syndrome. Other entities with which to make the dif-
ferential diagnosis are oral herpes simplex, Behget's
disease, and coxsackievirus infection. Although com-
monly confused with herpes simplex virus (HSV) le-
sions in their late stages, these lesions begin with vesi-
cles that ulcerate, whereas aphthous ulcers do not have a
vesicular phase. Coxsackievirus lesions also begin with
vesicles, so, in case of doubt, Tzanck smear, antigen de-
tection, culture, serology, or polymerase chain reaction
can be performed to detect HSV. On the other hand, Be-
heet's disease is an idiopathic vasculitis that causes oral
and genital ulcers, as well as ocular lesions such as uve-
itis and iritis (24). Typically, AS usually appear abruptly
and coincides with a recurrence or exacerbation of IBD.
Smaller aphthous ulcers (<10 mm) re-epithelialise with-
out sequelae, while larger aphthous ulcers are deeper
and often leave scars (27).

As this study has shown, treatment of the underlying
pathology (IBD) usually results in remission of the ul-
cers (24,27), as AS usually develops in tandem with
IBD, so its progression will follow that of the disease it-
self (8). However, the painful symptoms associated with
AS can be alleviated by using topical anaesthetics, such
as lidocaine 2% (24). Antiseptic rinses with chlorhexi-
dine digluconate are recommended as it reduces pain
by reducing bacterial colonisation of ulcers (27). Topi-
cal corticosteroids such as triamcinolone 0.10% paste,
1-3 times/day, or rinses with dexamethasone elixir
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0.50 mg/5 mL, 1-3 times/day, can be administered to
promote healing. Systemic corticosteroids should be
reserved only in refractory cases or in severe or persis-
tent ulcers. In addition, amlexanox 5%, a non-steroidal
anti-inflammatory drug, can be used locally to promote
healing and reduce associated pain (24).

- Strengths and limitations

This systematic review presents several strengths, such
as the searching process of the studies, data extraction
and risk analysis bias performed in duplicate, which de-
termined a high overall quality of included studies. In
addition, a large number of patients could be analysed,
allowing for more solid conclusions to be drawn.
Nonetheless, the present study has limitations, such as
heterogeneity between the different studies in terms of
the disparity in the scales used to establish the severity/ac-
tivity of IBD, variability in the previous/concomitant ex-
posure of patients to different therapies that can improve
the prevalence of AS, as well as the specification of the
precise number of patients previously exposed or not to
these therapies, and the absence in some studies of an ad-
equate control group, which makes comparison difficult.
- Recommendations for further research

Future research should be designed homogeneously to
be able to establish comparisons between them. Further
study of patients diagnosed with IBD-U is also needed
giventhe small sample size found in the literature and that
they only assessed the effect of anti-TNF on the disease.

Conclusions

Both anti-TNFs and anti-integrin (VDZ) monoclonal
antibodies reduce the prevalence of AS in patients with
IBD (CD and UC). However, the best results were ob-
tained in patients treated with anti-TNFs. This associa-
tion may be because VDZ is often used in patients who
do not respond adequately to previous treatment with
anti-TNFs and its specificity at the intestinal level. The
effect of these therapies on the prevalence of AS in pa-
tients with IBD-U could not be determined.
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