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Abstract

BACKGROUND

Medical therapy for strictures is limited and first-line treatment consists of
endoscopic balloon dilatation, strictureplasty or surgical resection. Mycobacterium
tuberculosis, Helicobacter pylori and Streptococcus can all cause stenosis, for which
antibiotic treatment achieves stricture resolution. Mycobacterium avium ssp.
paratuberculosis is a suspected causative agent in Crohn’s disease (CD). Thus,
specialized antimicrobial treatment, in particular, anti-mycobacterial antibiotic
therapy (AMAT) has been proposed as a potential treatment option. To our
knowledge, the opening of CD strictures has not been recorded using any form of
antibiotic therapy. We hypothesized that AMAT would resolve strictures in
patients with CD.

AIM
To investigate the effect and outcomes of AMAT in a cohort of CD patients with
an ileal stricture.

METHODS

A single center, retrospective, medical record case review was conducted on an
observational cohort of patients with CD who had an ileal stricture on
colonoscopy and were treated with AMAT. Forty patients meeting the inclusion
criteria were identified from the internal medical database. Thirty (75%) patients
had follow-up colonoscopy and clinical data available. The AMAT regimen was
prescribed after the initial colonoscopy for a duration of at least six months until
follow-up colonoscopy with the attending gastroenterologist. Patient
demographics, symptoms, colonoscopy reports, inflammatory serum markers and
concurrent medications were recorded at pre-treatment and follow-up between
January 1995 and June 2018.

RESULTS
Of the patients that returned for follow-up after > 24 mo of AMAT, twenty (67 %)

542 December 16,2020 | Volume12 | Issue12 |


https://www.f6publishing.com
https://dx.doi.org/10.4253/wjge.v12.i12.542
http://orcid.org/0000-0002-2243-8228
http://orcid.org/0000-0002-2243-8228
http://orcid.org/0000-0002-2243-8228
http://orcid.org/0000-0001-7589-1766
http://orcid.org/0000-0001-7589-1766
http://orcid.org/0000-0003-1438-3615
http://orcid.org/0000-0003-1438-3615
http://orcid.org/0000-0002-0519-4698
http://orcid.org/0000-0002-0519-4698
mailto:thomas.borody@cdd.com.au

Conflict-of-interest statement: Dr.
Borody T] reports personal fees
from THE CENTRE FOR
DIGESTIVE DISEASES, other from
OTAKARO PATHWAY, other
from FINCH THERAPEUTICS,
other from REDHILL BIO, outside
the submitted work; in addition,
Dr. Borody TJ has a patent
US16/233419 pending, a patent
AU2018256633A1 pending, a
patent WO2011050397A1 pending,
a patent US20180344782A1
pending, a patent CA3003138A1
issued, a patent AU2011286165
issued, a patent AU20111286165B2
issued, a patent US9308226 issued,
a patent US9198926 licensed, a
patent US9072763 licensed, and a
patent AU2010903474 issued.

Data sharing statement: All data
relevant to the study are included
in this article.

STROBE statement: The authors
have read the STROBE Statement -
checklist of items, and the
manuscript was prepared and
revised according to the STROBE
Statement - checklist of items.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt
p:/ /creativecommons.org/ License
s/by-nc/4.0/

Manuscript source: Unsolicited
manuscript

Specialty type: Gastroenterology
and hepatology

Country/Territory of origin:

Australia

Peer-review report’s scientific
quality classification
Grade A (Excellent): 0

Jaishideng®

WJGE | https://www.wjgnet.com 543

Collyer R et al. Crohn’s strictures open with anti-mycobacterial antibiotic therapy

had complete resolution (CR) of their ileal strictures, three (10%) had partial
resolution and seven (23%) had no resolution. Irrespective of stricture outcome, 21
patients (70%) demonstrated clinical response to AMAT and there was a
statistically significant reduction in inflammatory serum markers C-reactive
protein (P < 0.0001) and erythrocyte sedimentation rate (P = 0.04) from pre-
treatment to follow-up. It was observed that 11 (37%) patients experienced side
effects, but no serious adverse effects were attributable to AMAT. At follow-up
there were 26 (87%) patients on concomitant medication for CD and a statistically
significant association between CR and AMAT with a concomitant
immunomodulator (P = 0.02).

CONCLUSION

This study demonstrated a high rate of stricture resolution (67 %) similar to that
seen in tuberculosis strictures (70%), suggesting a shared mycobacterial origin of
strictures, and perhaps disease.

Key Words: Antibiotics; Colonoscopy; Crohn’s disease; Ileum; Inflammatory bowel
disease; Stricture

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Crohn’s disease (CD) is a chronic, incurable inflammatory bowel disease
rising in incidence and prevalence. Strictures are a significant complication of CD with
current first-line treatments including dilatation and/or surgery. Mycobacterium avium
ssp. paratuberculosis is a suspected causative agent in CD and the proposed treatment
is anti-mycobacterial antibiotic therapy (AMAT). Preliminary results indicate AMAT
for atypical Mycobacteria opens CD strictures efficaciously and reliably. Our study
provides an alternative to endoscopic and surgical intervention to treat strictures in CD.
Our findings should be validated by further randomized controlled trials.

Citation: Collyer R, Clancy A, Agrawal G, Borody TJ. Crohn’s strictures open with anti-
mycobacterial antibiotic therapy: A retrospective review. World J Gastrointest Endosc 2020;
12(12): 542-554

URL: https://www.wjgnet.com/1948-5190/full/v12/i12/542 htm

DOI: https://dx.doi.org/10.4253/wjge.v12.i112.542

INTRODUCTION

Crohn’'s disease (CD) is a chronic, incurable inflammatory bowel disease located at any
point from the mouth through to anus. The incidence of CD in North America is 6.3-
23.8 per 100000 person-years and prevalence is 96.3-318.5 per 100000 with rates
increasing worldwidel'. On presentation, patients with CD can exhibit a variety of
symptoms including generalized abdominal pain, diarrhea and the passage of blood
or mucus. Additional symptoms may develop with disease progression such as
abdominal distension, vomiting and weight loss due to obstruction, secondary to
stricturingl. In general, the behavior of CD can be categorized into three phenotypes
including inflammatory (non-stricturing, non-penetrating), stricturing and penetrating
(fistulizing) diseasel”. Strictures consist of inflammatory, fibrotic or mixed processes
leading to acute abdominal pain or obstruction and are a risk factor for developing
internal fistulae and cancer™’. At diagnosis, only a tenth of CD patients will present
with a stricture however, up to one third of patients will ultimately develop stricturing
within ten years of diagnosis, predominantly in the ileum/. Current first-line
treatment for strictures includes endoscopic balloon dilatation (EBD), strictureplasty or
surgical resection, and this may result in postoperative complications or recurrence of
the stricture”. It is reported that 75% of patients diagnosed with stricturing will
require at least one surgical procedure during their lifetimel’. Since strictures remain a
significant complication of CD, it is crucial to determine the most effective treatment
while limiting disease burden.

Added biological therapies and exclusive enteral nutrition (EEN) have shown
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promise in treating CD strictures, but alone are not effective in resolving them!*"l. In
other stenosing conditions such as bowel tuberculosis (TB), Helicobacter pylori (H.
pylori) duodenal ulcer disease and P-hemolytic Streptococcus oesophagitis,
antimicrobial treatment can achieve complete resolution of strictures. In one
prospective study, 16/23 (70%) patients with TB strictures treated with an anti-TB
regimen attained stricture resolution as shown by radiography!l. Similarly, clinical
observations in a prospective study revealed patients with a peptic stenosis treated
with anti-H. pylori therapy achieved a 91% endoscopic stenosis resolution!*”. In an
isolated incident of ulcerative oesophagitis in an immunocompetent patient due to -
hemolytic Streptococcus, antibiotic treatment led to a resolution of the oesophageal
stricture!"”l. Hence, there appears to be a link between targeting the infection causing
the stricture with specialized antimicrobial treatment and stricture resolution. To our
knowledge, the opening of CD strictures has not been recorded using any form of
antibiotic therapy.

Mycobacterium avium ssp. paratuberculosis (MAP) is the causative agent of Johne's
disease which shares a remarkably similar profile with CD, but occurs in ruminants
such as cattle!”. MAP, or one of its variants, may also be a causative agent of CD™.
However, due to the difficulty in reliably detecting or culturing MAP in humans, its
relationship with CD remains controversial. It is suggested that CD emerges from a
chronic MAP infection, alongside a dysfunctional mucosal barrier, disrupted gut flora
and a dysregulated immune response in genetically susceptible individuals®*1.
Recently, treating CD with anti-mycobacterial antibiotic therapy (AMAT) has been
shown to be highly effective as validated in a recent phase three, multicenter,
randomized controlled trial (RCT) by inducing remission significantly better than
placebo™l. Additionally, even within a pediatric cohort, AMAT appears to confer a
benefit yielding a robust clinical and endoscopic remission rate. In a subset of CD
patients given AMAT the disease can completely disappear for more than three years
without further therapy, as has previously been demonstrated with duodenal ulcer
diseasel™”1. It should be noted that in an up to date systematic review of AMAT, the
authors conclude it may provide a benefit over placebo, but higher quality evidence is
needed before it can be indicated for CD™. To our knowledge, the effects of antibiotic
therapy on strictures has not yet been investigated nor a cohort study reported. This
review reports the outcomes of AMAT in a cohort of CD patients with an ileal
stricture. We hypothesized that AMAT would resolve strictures in patients with CD.

MATERIALS AND METHODS

This is a single center, retrospective, medical record case review of a cohort of patients
with CD and ileal strictures on colonoscopy who were treated with AMAT. All
patients gave their informed consent for the off-label use of antibiotics. AMAT was
prescribed after the initial colonoscopy for a duration of at least six months until
follow-up colonoscopy with the attending gastroenterologist. The AMAT regimen
comprised a combination of clarithromycin, rifabutin and clofazimine, some patients
requiring a fourth antibiotic including ethambutol, ciprofloxacin, metronidazole or
tinidazole depending on allergies. Patients were identified from the internal medical
database between January 1995 and June 2018.

Inclusion criteria entailed: (1) Diagnosis of CD; (2) Stricture in the ileocecal valve
(ICV) and/or terminal ileum (TI); and (3) Treated with AMAT. Exclusion criteria
included: (1) No established diagnosis of CD on colonoscopy; (2) Volonic or
anastomotic strictures; (3) Prior surgical intervention affecting the ICV or TI; (4)
Follow-up data spanning a period of less than six months; and (5) Non-compliance
with AMAT.

The primary outcome of this study was resolution of CD ileal strictures categorized
as complete resolution (CR), partial resolution (PR) or no resolution (NR). The
secondary outcomes pertained to clinical response and a reduction of inflammatory
serum markers including both the C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR). Determinant clinical information such as diagnosis, course
of treatment, symptoms and stricture outcome were obtained from the reports of the
gastroenterologist.

Demographics, symptoms, colonoscopy reports, inflammatory serum markers and
concurrent medications were recorded between June 2018 and June 2019 at pre-
treatment and 6, 12, 18, 24, and > 24 mo on AMAT. Patient comorbidities,
hospitalizations, surgeries and medical history were also documented. The data was
checked by two independent reviewers to minimize bias.
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Statistical analyses were performed using GraphPad Prism v8.1.1 (San Diego, CA,
United States). Categorical variables were presented as percentages. Quantitative
variables were presented as medians with interquartile range. Tests for association
between groups and categorical variables were performed using Fisher’s exact test.
Tests for comparison between groups and quantitative variables were performed
using Mann-Whitney’s U test. Test results were reported as P values and considered
significant if P < 0.05.

RESULTS

Forty patients (22 M) with a median age of 27 years (24-39 years) met the inclusion and
exclusion criteria (Table 1). At pre-treatment, 15 patients had stricturing of the ICV, 24
of the TI and one with stricturing in both the TI and ICV. In total six patients had
multiple ileal strictures. At presentation 39 (98%) patients were symptomatic with 10
(25%) previously requiring hospitalization for small bowel obstruction. The most
common symptoms were abdominal pain and diarrhea, in 31 (78%) and 21 (53%)
patients respectively. Patients had CD for a median duration of 3 years (1-8 years) pre-
treatment while the median time between diagnosis and stricture found at
colonoscopy was 3 years (0-6 years). Prior to patients commencing AMAT, 31 (78%)
were on either biologic, steroid, immunomodulator (IMD) or 5-aminosalicylate
medications.

Thirty (75%) patients (15 M) with a median age of 26 years (24-35 years) had follow-
up colonoscopy and clinical data available. Two required surgery for complications
relating to fistulae; resolved by an ileocolic resection and right hemicolectomy. Both
patients had successful operations but were not included in the final analysis due to
the inability to reassess their stricture. The remaining eight patients were lost to
follow-up.

Of the patients who had follow-up colonoscopy after > 24 mo of AMAT, twenty
(67%) patients had CR, three (10%) had PR and seven (23%) had NR of their strictures
(Table 2). For the patients that achieved CR of their strictures (Figures 1, 2, 3, and 4),
eight occurred in the ICV and 12 in the TI. Of the four patients with multiple strictures,
AMAT induced one CR and one PR of both strictures which were located in the TI
while the other two patients had NR of their strictures. Duration of treatment with
AMAT did not seem to impact the resolution of strictures with nine patients attaining
CR at 12 mo, five at > 24 mo, four at 18 mo, and one at both 6 mo and 24 mo.
Interestingly, after resolution of their stricture on AMAT one patient ceased treatment.
At 36 mo follow-up, the patient’s ICV stricture returned and further treatment with
AMAT resolved the stricture.

Within the cumulative follow-up period, 21 (70%) patients demonstrated clinical
response to AMAT with eight becoming asymptomatic and 13 experiencing an
improvement in symptoms. In contrast, nine patients exhibited no clinical response to
treatment with eight having no change in symptoms and a single patient that
worsened symptomatically. Additionally, measures of inflammatory serum markers
demonstrated a statistically significant reduction between pre-treatment and follow-
up. Median CRP decreased fourfold from 23 mg/L (13-45 mg/L) to 5 mg/L (4-9
mg/L) (P < 0.0001). Median ESR decreased threefold, falling from 15 mm/h (5-28
mm/h) at baseline to 5 mm/h (2-11 mm/h) (P = 0.04).

The 20 patients with CR of their stricture in comparison to those that had PR or NR
were more likely to be older, male, with a longer duration of CD and a longer time
between diagnosis and stricture found at colonoscopy. However, none of these results
reached statistical significance. There was a negligible interdependence between
patients with CR of their strictures conferring a greater clinical response in comparison
to those with a PR or NR. Similarly, analysis of the CRP and ESR inflammatory serum
markers did not reveal any discernible difference in those patients who achieved CR.

Overall, 11 (37%) patients experienced side effects, but there were no serious
adverse effects (SAEs) attributable to AMAT. Concomitant medications at pre-
treatment were utilized by 22 (74%) patients but this number increased to 26 (87%) at
follow-up, however, these did not significantly coincide with the CR of a stricture
(Table 3). The only exception to this rule was AMAT when supplemented with a
concurrent IMD (P = 0.02).
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Table 1 Profile of the forty patients with Crohn’s disease presenting at pre-treatment

Pre-treatment cohort (n = 40)

Demographics

Age at AMAT [yr (IQR)] 27 (24-39)
Sex [M (%)] 22 (55%)
Duration of disease [yr (IQR)] 3 (1-8)
Time between diagnosis and stricture [yr (IQR)] 2.5 (0-6)

Number of strictures

Single strictures, n (%) 34 (85)
Multiple strictures, n (%) 6 (15)
Symptoms

Y, n (%) 39 (98)
Abdominal pain, 1 (%) 31 (78)
Diarrhoea, 1 (%) 21 (53)
Fatigue, n (%) 6 (15)
Weight loss, 1 (%) 5 (13)
Vomiting, 1 (%) 4 (10)
Constipation, 7 (%) 2(5)
Pathology

CRP [mg/L (IQR)] 19 (11-92)
ESR [mm/h (IQR)] 12 (5-27)

Area of involvement

ICV, n (%) 19 (48)
L n (%) 20 (50)
ICV + TI, n (%) 1@3)

Concomitant medication
Y, 1 (%) 31 (78)

N, 1 (%) 9(23)

AMAT: Anti-mycobacterial antibiotic therapy; IQR: Interquartile range; M: Male; Y: Yes; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate;
ICV: Ileocecal valve; TI: Terminal ileum; N: No.

DISCUSSION

We retrospectively examined a cohort of 40 patients with CD who had colonoscopic
evidence of an ileal stricture and were treated with AMAT. Overall, a positive
response to AMAT was observed in just over three quarters of follow-up patients with
stricturing, resulting in CR or PR without any SAEs attributable to AMAT.

At presentation, patient strictures could not be traversed by colonoscope. At follow-
up, two thirds of patients achieved CR of their stricture, defined as either an adult or
pediatric instrument intubating the TI and/or ICV where the previous strictures had
been located. The remaining patients did not respond to the same degree and had
continued evidence of stenosis. After six months or more, one tenth of patients
attained PR while seven had NR of their stricture. In addition, patients on AMAT
regardless of stricture outcome, conveyed a positive clinical response and a statistically
significant net reduction in inflammatory serum markers, suggesting it can generally
improve the symptoms and inflammation that accompanies CD. Interestingly, an
association between the combination of AMAT with an IMD and the CR of a stricture
was identified, albeit with small numbers. This may in part be explained by the
reported anti-MAP activity of cytostatic agents, but this has not previously been
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Table 2 Comparison of stricture outcomes in the thirty patients that returned for follow-up

CR (n=20) PR +NR (n=10) Pvalue
Demographics
Age at AMAT [yr (IQR)] 28 (24-32) 26 (25-47) 0.66
Sex (M) 11 4 0.70
Duration of disease [yr (IQR)] 4 (1-8) 2 (1-4) 0.45
Time between diagnosis and stricture [yr (IQR)] 3 (0-6) 1.5 (0-3) 0.54
Stricture outcome
Single stricture, 1 (%) 19 (95) 7 (70) 0.10
Multiple strictures, 1 (%) 1(5) 3 (30)
Clinical outcome
Clinical response, 1 (%) 16 (80) 5 (50) 0.12
No clinical response, 1 (%) 4 (20) 5 (50)
Pathology
CRP [mg/L (IQR)] 4 (3-10) 6 (4-8) 0.71
ESR [mm/h (IQR)] 5(2-9) 6 (4-11) 0.86
Area of involvement
ICV, n (%) 8 (40) 4 (40)
TL n (%) 12 (60) 5 (50)
ICV + T n (%) 0(0) 1 (10)
Duration of AMAT for stricture outcome
<12 mo, 1 (%) 10 (50) 3 (30) 0.44
>12mo, n (%) 10 (50) 7 (70)

Clinical outcomes: (1) Clinical response with complete resolution (CR): n =16 (7, asymptomatic; 9, improved); (2) clinical response with partial resolution
(PR) + no resolution (NR): n =5 (1, asymptomatic; 4, improved); (3) no clinical response with CR: n = 4 (4, no change); and (4) no clinical response with PR
+ NR: 1 =5 (4, no change; 1, worsened). CR: Complete resolution; PR: Partial resolution; NR: No resolution; AMAT: Anti-mycobacterial antibiotic therapy;
IQR: Interquartile range; M: Male; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; ICV: Ileocecal valve; TI: Terminal ileum.

Jaishideng®

reported in cases of stricturing CD™\. Notably this correlation was not found with
biologic therapy, which has been described to decrease both the immunogenicity and
intracellular survival of MAP, and alleviate strictures!'’'>’'. In our study, patient
demographics, area of involvement, number of strictures, duration of treatment and
clinical response were not significantly related to stricture outcome. Lack of statistical
significance in our study could be attributed to the small sample size, missing data and
significant outliers. Future prospective studies should assess the effect of AMAT on
stricture opening to inspect which variables are implicated in stricture outcomes.

All patients tolerated AMAT well despite the potential for side effects on a
combination consisting of clarithromycin, rifabutin and clofazimine. Nine patients
reported minor side effects including discoloration of the urine and skin, and
arthralgia. In a single patient, there was a transient rise in their liver function tests and
in another patient, a temporary inflammation of the eye not observed to be uveitis.
Both cases resolved spontaneously. The minor side effects consisting of arthralgia and
an orange-brown discoloration of the urine and skin, are attributed to rifabutin and
clofazimine respectively*l. Serious side effects comprising of hepatotoxicity and
uveitis are highly unusual, and both are known to occur due to rapidly-rising dosing
of clarithromyecin, rifabutin or clofazimine*. Our approach is to escalate doses
slowly, over 8-10 wk, circumventing most adverse effects including hepatotoxicity and
uveitis. However, stricturing remains a long-term complication of CD that patients
may develop years after diagnosis!”’l. From our experience, strictures can take > 24 mo
to completely open and adherence to the AMAT protocol must be stringent. Although
the long-term safety profile of AMAT is being ascertained, one patient from this study
was on full-dose medication for almost five years suggesting AMAT is safe within this
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Table 3 Concomitant therapy of the thirty patients on anti-mycobacterial antibiotic therapy that returned for follow-up

CR (n=20) PR +NR (n=10) P value
Concomitant biologic medication
Y, n (%) 3 (15) 3 (30) 0.37
N, 1 (%) 17 (85) 7 (70)
Concomitant steroid medication
Y, n (%) 13 (65) 3 (30) 0.12
N, 1 (%) 7 (35) 7 (70)
Concomitant IMD medication
Y, n (%) 12 (60) 1 (10) 0.02
N, 1 (%) 8 (40) 9 (90)
Concomitant 5-ASA medication
Y, n (%) 13 (65) 4 (40) 0.26
N, 1 (%) 7 (35) 6 (60)

CR: Complete resolution; PR: Partial resolution; NR: No resolution; Y: Yes; N: No; IMD: Immunomodulator; 5-ASA: 5-Aminosalicylate.

Figure 2 After > 24 mo of anti-mycobacterial antibiotic therapy. Patent, healed lumen with evidence of clofazimine staining in the mucosa.

period. Nonetheless larger cohorts need to be studied during long-term use. Upon
attaining remission from CD and opening a stricture, reduced dose maintenance
therapy may continue to sustain long-term remission.

EBD, strictureplasty and surgical resection are endoscopic and surgical
interventions employed when medical therapy fails to adequately halt the progression
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Figure 4 After 12 mo of anti-mycobacterial antibiotic therapy. Healed mucosa and patent opening were seen.
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of CD. If diagnosed with stricturing CD, there is a 75% likelihood patients will require
at least one surgical procedure within their lifetimel”. A systematic review on the
surgical management of CD has specified that medical therapy is crucial because there
is no surgical cure, however when nonresponsive to these therapeutic options surgery
may be indicated™. As outlined by a recent meta-analysis, EBD remains a critical, non-
invasive component for delaying surgery but not avoiding it, yielding a 29% surgical
intervention rate for primary strictures and in total, finding 4% of patients experienced
a major adverse event™.. Strictureplasty is another conservative surgical technique that
preserves bowel length and in the most comprehensive systematic review to date, has
demonstrated a 30% reoperation rate and 13% complication rate for jejunoileal
strictureplasty procedures, with 59% of the patients having surprisingly undergone
previous bowel surgery™. The most invasive method to remove a CD induced
refractory obstruction is surgical resection, with two separate reviews identifying a
29% risk of a second intestinal resection and a 28% early complication ratel™,
Evidently, surgery may result in an elevated risk of postoperative complications and
short bowel syndrome, potentially leading to increased morbidity, mortality and a
decreased quality of life®*". Despite the risks of endoscopic and surgical practices, they
are generally not intended to be preventative and with up to 67% of patients failing
therapeutics for stricturing CD, new and innovative medical therapies are essential for
future applications!*'l.

In our review, AMAT provided a high rate of stricture resolution (67%) compared
with other therapies in the limited available literature. Recently, the Stricture Therapy
and Research Consortium identified only ten studies involving stricture therapy, none
of which included antibiotic therapy, and concede there is a need for RCTs into
systemic medical therapies for CD strictures!'l. To date, the largest multicenter,
prospective study (CREOLE), found adalimumab displayed efficacy in stricture
success in 62/97 (64%) patients!'l. Intriguingly, there was no reference to the opening
or resolution of a stricture and their respective measurement regarding stricture
success was based upon an unvalidated prognostic score. In another single center,
prospective study, 6/10 patients (60%) had resolution of ileal strictures after treatment
with infliximab or adalimumab in the context of assessing bowel damage using the
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Lémann index!"”. Concerning EEN, an observational, prospective study achieved
radiologic remission in 35/65 (54%) patients with the luminal cross-sectional area in
the bowel increasing by 100% upon concluding treatment, but without colonoscopic
data™. Reassuringly, EBD and surgical intervention may not need to be first-line
treatment for CD strictures if simple medical therapy options such as AMAT are
already opening the majority of strictures. AMAT allows physicians to apply a non-
surgical treatment to correct the inflammation and fibrosis to progressively open a
stricture. Our results indicate that AMAT, a targeted antimicrobial treatment, can
effectively open a high percentage of CD strictures. The impact on recurrence of
strictures and whether different locations and sizes affect endoscopic outcomes will
require further investigative trials.

Other stenosing conditions such as bowel TB, H. pylori duodenal ulcer disease and
B-haemolytic Streptococcus oesophagitis all have a proven infective agent. Our study is
the first series where specific anti-atypical TB antibiotic therapy successfully opened
CD strictures (67 %) with results comparable with those of specific anti-typical TB
therapy (70%)". This points to CD being a transmural, mycobacterial-driven infection
and inflammation, a concept already supported by other evidence*. Given that
AMAT induces remission in CD significantly better than placebo, independently of
other treatment, across multiple age ranges, and has produced prolonged
disappearance of disease, our review supports the parallel between the majority of TB
and CD strictures; in that both are mycobacterial infections which improve using
antibiotics****l. However, definitive conclusions of this relationship should be
tempered until AMAT has demonstrated its benefit in CD with further supporting
evidencel®). Accordingly, the present study emphasizes the urgent need for an
accurate and reliable diagnostic test for MAP in CD to solidify its causative role. Until
a definitive MAP infective diagnosis can be provided the aetiology of CD will remain
controversial.

There are limitations in this study, despite describing the positive, long-term,
clinical and colonoscopic outcomes of CD patients with an ileal stricture undergoing
AMAT. Limitations include the retrospective nature which resulted in missing data
and loss to follow-up. For this reason, fecal calprotectin, radiologic medical imaging,
smoking data and objective markers for both disease activity and endoscopic healing
were not used. Secondly, being an observational cohort there were no case-controls to
minimize confounding variables and the clinical nature of the study meant there was
non-uniformity in AMAT treatments. Tolerance, dosing, side effects, clinical
manifestations and effectiveness were factors implicated in this variation thereby
preventing the use of identical antibiotic protocols and concomitant treatment.
Thirdly, all patients were from a single center which may have permitted colonoscopic
and selection bias. Consequently, it is possible that diagnostic outcomes and rate of
resolution of strictures could be higher or lower in a broader population of CD
patients treated with AMAT. Finally, the majority of strictures in CD are ileal, and this
study exclusively focused on changes to both ICV and TI strictures’l. As a result,
patients with colonic strictures who may have had an altered outcome from AMAT
were not included. Given the substantial improvement of ileal strictures with AMAT,
future research should be conducted on colonic strictures using AMAT alongside
IMDs to delineate their synergistic effect.

CONCLUSION

We have achieved an unexpectedly high resolution of strictures in CD by treating with
AMAT, reflecting the highest rate of CR reported in the literature. In this retrospective
review AMAT has displayed the capacity to provide both stricture resolution and
improved clinical response in a cohort of patients with CD. Our findings should be
confirmed by further prospective studies of both ileal and colonic strictures, both with
and without concomitant immunotherapy to determine the most successful
combination.

ARTICLE HIGHLIGHTS

Research background
Crohn’s disease (CD) is a chronic, incurable inflammatory bowel disease located at any
point from the mouth through to anus. Mycobacterium avium ssp. paratuberculosis is a
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suspected causative agent in CD and recent evidence has shown anti-mycobacterial
antibiotic therapy (AMAT) to be highly effective in treating this condition. Due to the
natural progression of CD, patients will often develop complications such as strictures
which are inflammatory, fibrotic or mixed processes causing obstruction, for which
endoscopic balloon dilatation, strictureplasty or surgical resection is currently first-line
treatment.

Research motivation
Moycobacterium tuberculosis, Helicobacter pylori and Streptococcus can all cause stenosis
and resolution can be achieved by specialized antimicrobial treatment. AMAT has
proved to be an effective treatment in CD but its efficacy in opening strictures has not
yet been investigated.

Research objectives
This study aimed to investigate the effect and outcomes of AMAT in a cohort of CD
patients with an ileal stricture.

Research methods

A single center, retrospective, medical record case review was conducted on an
observational cohort of patients with CD who had an ileal stricture on colonoscopy
and were treated with AMAT. The AMAT regimen was prescribed after the initial
colonoscopy for a duration of at least six months until follow-up colonoscopy with the
attending gastroenterologist. Patient demographics, symptoms, colonoscopy reports,
inflammatory serum markers and concurrent medications were recorded at pre-
treatment and follow-up between January 1995 and June 2018. The primary outcome
was the complete resolution (CR) of CD strictures.

Research results

The majority of our cohort (67%) had CR of their ileal strictures in response to AMAT.
Improvement was observed through symptomatic clinical response and a reduction in
inflammatory serum markers within the cohort. There were minimal side effects
attributable to AMAT that were reported in the study.

Research conclusions

An unexpectedly high resolution of strictures in CD was observed following treatment
with AMAT, reflecting the highest rate of CR reported in the literature. This rate is
similar to that seen in tuberculosis strictures (70%), suggesting a shared mycobacterial
origin of strictures, and perhaps disease.

Research perspectives

The findings of this study should be confirmed by further prospective studies of both
ileal and colonic strictures, both with and without concomitant immunotherapy to
determine the most successful combination in opening a stricture.
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