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Abstract

Background Perianal fistula is one of the most challenging complications of Crohn’s disease (CD). We aimed to describe
treatment response with surgical and medical therapies, and long-term complications.

Methods We retrospectively analyzed records of patients with perianal fistulizing CD who were prospectively followed from
January 2005 to December 2018.

Results Among 807 patients, 81 (10%) had perianal fistula and 65 were included in the final analysis. The mean age of
presentation was 27.4 +10.3 years, and 78.5% were males with a median duration of follow-up of 45 (IQR, 24-66) months.
75.4% (n =49) had complex fistulae. 55.4% (n = 36) of patients received multiple courses (> 5 courses) of antibiotics. Complete
response rates with immunomodulators, fistula surgery, biologicals, and diversion were 25%, 42.8%, 39.5%, and 45.4%,
respectively. The relapse rate was highest after fistula surgery (52.6%). 44.6% of patients received medical (immunomodula-
tors—21 and biologicals—8) whereas 46.1% received surgery as the first-line therapy. The absence of perianal abscess was
associated with complete fistula closure. One patient developed malignancy and 4 (6.1%) died at the end of follow-up. Among
the patients (n = 28) who received biologicals, TB reactivation occurred in one patient (3.5%).

Conclusion Medical therapy should be offered as first-line therapy, and immunomodulators can be considered when patients
cannot afford biologicals. Surgery offers temporary improvement and is associated with high relapse rates. Absence of perianal
abscess predicts long-term complete fistula closure.

Keywords Adalumimab - Anti-TNF - Azathioprine - Biologicals - Biosimilars - Fistulectomy - Immunomodulators -
Inflammatory bowel disease - Infliximab - Perianal fistula

Introduction lesions (anal skin tags, hemorrhoids), anal canal lesions (anal
fissures, anal ulcers, anorectal strictures), perianal fistulas and

Perianal fistula is one of the most challenging complications  abscesses, rectovaginal fistulas, and cancer complicating these

of Crohn’s disease (CD) because of its poor response to avail-
able medical or surgical therapy and high relapse rate [1]. It
hampers the quality of life and poses a high economic burden
in patients with CD. According to the American
Gastroenterological Association (AGA) technical review,
2003, the spectrum of the perianal CD includes perianal skin
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lesions [2]. In a population-based study from Olmstead
County, the cumulative risk of developing any fistula was
50% after 20 years, with approximately half of them being
perianal fistulae [3]. The prevalence of perianal CD in other
population-based studies from the West varies from 10% to
26% [4, 5], and in Asia, the prevalence of perianal CD varies
from 18% to 24.8%, as reported by the Asia Pacific Crohn’s
and Colitis Epidemiology Study (ACCESS) and another ret-
rospective nationwide registry-based study from Hong Kong
[6]. The Indian studies report the prevalence rates of perianal
fistulas to vary from 6.9% to 40% [7—10].

Despite the advancements in immunosuppressive therapy,
newer surgical techniques, and stem cell-based therapies,
complete fistula closure can be achieved only in

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12664-020-01054-7&domain=pdf
http://orcid.org/0000-0002-5474-9709
https://doi.org/10.1007/s12664-020-01054-7
mailto:vineet.aiims@gmail.com

436

Indian J Gastroenterol (September—October 2020) 39(5):435-444

Bullet points of the study highlights
What is already known?

their high cost limits the usage.

disease from India is limited.

What is new in this study?

median follow-up of 4 years.

afford biologicals.

¢ Even though biologicals are recommended in complex perianal fistulizing Crohn’s disease,

e The data on long-term outcomes of surgery and immunomodulators (IM) in perianal Crohn’s

e Majority who received surgery as first-line therapy required subsequent treatment change to
another mode of therapy as compared to only one-third with medical therapy.

e Of the patients who received immunomodulators, 44% maintained a clinical response for a

e The absence of perianal abscess was associated with complete fistula closure.

What are the future clinical and research implications of the study findings?

e A subset of patients with perianal CD respond well to immunomodulators.

e Further prospective studies are required to assess the long-term efficacy of
immunomodulators, which can be offered as an alternate therapy for patients who cannot

approximately 50% of patients. Medical treatment options
include antibiotics, immunomodulators (azathioprine [AZA],
6-mercaptopurine [6-MP], methotrexate, etc.), anti-TNF drugs
(infliximab [IFX], adalimumab [ADA], and certolizumab),
anti-IL12/23 drugs (ustekinumab), and anti-integrin therapy
(vedolizumab). Antibiotics can reduce the fistula output but
do not result in complete closure, and can increase the re-
sponse rates on biologics [11, 12]. Oral tacrolimus is associ-
ated with response and remission in 43% and 8% patients,
respectively [13]. All biologics (IFX/ADA/certolizumab) are
equally effective, but there are no head-to-head trial compar-
ing these drugs in these patients. The role of immunomodula-
tors like 6-MP/AZA in perianal fistula remains unexplored in
clinical trials. Results from a meta-analysis showed 54% fis-
tula healing compared to 21% with placebo; however, the
definitions of fistula outcomes were not uniform across stud-
ies [14]. Surgical options vary from seton placement to major
surgeries like proctectomy and newer options like video-
assisted anal fistula surgery. However, the results of various
therapies and associated long-term outcomes and complica-
tions of perianal fistula in CD are not well described from
India and other developing countries where the IBD burden
is on the rise [15]. Hence, this single-centre study was done to
describe treatment response with surgical and medical
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therapies, and long-term complications in perianal fistulizing
Crohn’s disease.

Methods
Study population

This single-centre study included patients with perianal
fistulizing CD who were under follow-up at the inflammatory
bowel disease (IBD) clinic, Department of Gastroenterology,
All India Institute of Medical Sciences (AIIMS), New Delhi,
India, from January 2005 to December 2018. Patients with
clinical and radiological evidence of perianal fistulae who
were on regular follow-up and had maintained medical re-
cords were included in the analysis. Patients with sinus tracts,
perianal lesions other than fistulae like perianal ulcers, and
fissure were excluded.

Study design and data collection
It was a retrospective analysis of a prospectively main-

tained database of patients with perianal fistulizing CD.
The database is maintained through a file-paper system
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wherein data is entered by a team of gastroenterologists
running the IBD clinic. Patient files contain all dated in-
formation concerning the demographic profile, disease
phenotypes, radiological findings, follow-up symptom as-
sessment, treatment types (both medical and surgical), and
their outcomes. The following parameters were extracted
from the database: demographic features, fistula charac-
teristics (including location, extent, number of external
openings, associated collection), type of fistula, endoscop-
ic findings, radiological details, therapy received and re-
sponse, and long-term complications. Any missing data
was confirmed by interviewing the patient in person or
over the phone.

Choice of therapy

At our centre, the treatment for perianal fistula is individual-
ized and the choice of therapy depends on many factors like
anatomy, presence of abscess, proctitis, involvement of bowel
other than distal large bowel including small bowel, afford-
ability of patient, and availability of newer treatment modali-
ties. The treatment decision is made after a joint medical-
surgical consult. Simple fistulae are managed with a com-
bination of antibiotics and immunomodulators or surgery
depending on the associated proctitis, luminal activity,
patient preference, and anatomy. If there is no response
to medical therapy or drainage procedures, further man-
agement is considered in lines of complex perianal fistula.
Biologicals are preferred therapy in complex perianal fis-
tula. However, affordability is the major limiting factor in
developing countries like India [16, 17], and for non-
affordable patients, surgery is the treatment of choice in
presence of favorable anatomy. Immunomodulators are
considered if surgery is not feasible, and some patients
may require both options. Fecal diversion is considered
in those patients who fail to achieve response with antibi-
otics, surgery, immunomodulators, or biologicals.

Ethical considerations

Ethical approval was obtained from the Institutional Ethics
Committee.

Statistical analysis

Categorical variables were expressed as percentages and con-
tinuous variables were expressed as mean +SD or median
(range) as appropriate. Chi-square test was used to compare
categorical variables between patients who were treated with
medical therapy at the beginning vs. those who were treated
with surgical therapy, and Student ¢ test or Mann-Whitney U
test was used to compare continuous variables as appropriate.
P <0.05 was considered statistically significant. SPSS

software version 21.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis.

Definitions

1. Crohn’s disease: Diagnosis of CD was made as per
European Crohn’s and Colitis Organization (ECCO)
guidelines, based upon clinical, radiologic, endoscopic,
and histologic features. Disease activity was measured
by Crohn’s disease activity index (CDAI) [18].

2. The disease location, behavior, and age at diagnosis were
classified as per Montreal classification

a. Age at diagnosis was classified as Al, age below
16 years; A2, between 17 and 40 years; and A3, more
than 40 years [19].

b. Behavior was classified as B1, non-stricturing, non-
penetrating; B2, stricturing; and B3, penetrating be-
havior [19].

c. Location was classified as L1, terminal ileal + cecal;
L2, colonic; L3, ileocolonic; and L4, proximal small
bowel

3. Diagnosis of perianal fistula: Patients with perianal symp-
toms were examined locally and magnetic resonance im-
aging (MRI) pelvis was done to delineate anatomy and
any collections, and perianal fistula was diagnosed in the
presence of T2 hyperintense fistulous tract connecting
skin and anorectum.

4. Simple fistula: Low-lying fistula tract with single external
opening, no perianal abscess, no evidence of a rectovaginal
fistula, and no evidence of anorectal stricture [2].

5. Complex fistula: High perianal fistula tract with multiple ex-
ternal openings or presence of perianal abscess or rectovaginal
fistula or anorectal stricture or active proctitis [2].

6. Complete response: Closure of all fistulae with no fistula
drainage despite gentle finger compression, that were
draining at baseline for at least 2 consecutive visits (i.e.,
at least 4 weeks apart) [2].

7. Partial response: Improvement in drainage from baseline
in the number of open draining fistulas of >50% for at
least 2 consecutive visits (i.e. at least 4 weeks apart) [2].
Response was assessed at 14 weeks after infliximab and
adalimumab administration whereas it was assessed at
12 weeks after starting immunomodulators [20, 28].

8. Relapse: Recurrence of fistula after complete closure [2].

Results
Eight hundred and seven patients with CD were screened, and

among them, 81 (10%) had radiological and clinical evidence
of perianal involvement. Sixty-five patients were included in
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the final analysis after excluding patients with perianal sinus
tracts (without demonstrable internal opening), those with in-
complete records, and those lost to follow-up (Fig. 1).

Baseline demographic and clinical profile of patients

The mean age of presentation was 27.4+10.3 years (Al =
12.3%, A2 =75.4%, and A3 = 12.3%), and most of them were
males (78.5%, n=>51). Median disease duration was 102 (in-
terquartile range [IQR], 70—144) months, and the cohort had a
median follow-up period of 45 (IQR, 24—66) months. In
29.2% (n = 19) patients, perianal symptoms like pus discharge
from the fistula opening or abscess appeared either before or
simultaneously with the onset of CD, and in 70.8% of patients
(n=46), fistulas appeared later in the disease course, after a
median duration of 36 (IQR, 20-96) months of CD onset. The
majority of the patients had colonic involvement (92.3%, n =
60), while isolated colonic involvement was seen in 44.6%
(n=29) patients. 75.4% (n =49) patients had complex fistu-
lae, and 26.2% (n=17) had more than one fistulous tract
(Table 1). Almost half of the patients (55.4%) had perianal
abscess requiring drainage, and out of them, 19.4% (n=7)

required drainage more than once. Forty patients (61.5%)
had active luminal symptoms in the form of diarrhea and
abdominal pain during the presentation, and 7.7% (n=>5)
had associated non-perianal fistulae. Extraintestinal manifes-
tations (EIM) were seen in 43.1% patients, the commonest
being arthralgia (29.2%, n =19) followed by aphthous ulcer
(15.4%, n=10) (supplementary Table 1).

Treatment outcomes

Among 65 patients, twenty-eight were managed with mono-
therapy (IM—20%; surgery—4.6%; biologicals—13.8%, and
antibiotics—4.6%) (Fig. 2). The remaining patients (n=37)
were treated with more than one treatment modality during the
course of the disease (29.2%—surgery, biologicals, and im-
munomodulators; 27.7%—surgery and immunomodulators).

Antibiotic therapy Thirty-six (55.4%) patients received multi-
ple courses (> 5 courses) of antibiotics during the course of the
disease. Commonly used antibiotics were satranidazole, met-
ronidazole, ciprofloxacin, and ofloxacin either singly or most-
ly in combination with immunosuppressant drugs, and half of

Fig. 1 Flowchart showing
screening and inclusion of
patients in study

807 patients with Crohn’s disease were
screened

81 patients had perianal involvement

4 patients had sinus tracts without
demonstrable internal openings

»| 4 patients were excluded due to
incomplete medical records

8 patients were lost to follow-up and
could not be traced

A4

analysis

65 were patients included in final
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Table 1 Baseline characteristics of patients with perianal fistulae
associated with Crohn’s disease. /QOR interquartile range, G/
gastrointestinal

Parameter Result (1)
Current age (years), mean + SD 36.8£11.3
Age at presentation (years), mean + SD 2744103
Al (%) 8 (12.3%)
A2 (%) 49 (75.4%)
A3 (%) 8 (12.3%)
Sex
Male (%) 51 (78.5%)
Female (%) 14 (21.5%)
Duration of disease (months), median (IQR) 102 (70-144)
Duration of follow-up (months), median (IQR) 45 (24-66)
Smoking (%) 10 (15.4%)
Alcohol (%) 15 (23.1%)
Presenting symptom
Diarrhoea 33 (50.8%)
Perianal pain/discharge 17 (26.2%)
Pain abdomen 10 (15.4%)
Extraintestinal manifestations 5(7.7%)
Extent
Terminal ileal +/- ileocecal (L1) 4 (6.2%)
Colonic (L2) 42 (64.6%)
Tleocolonic (L3) 16 (24.6%)
L1+L4 (L1 with proximal GI modifier) 1 (1.5%)
L3 + L4 (L3 with proximal GI modifier) 2 (3.1%)
Behavior
B1 (Non stricturing/ non penetrating) 36 (55.3%)
B2 (Stricturing) 24 (36.9%)
B3 (Penetrating) 5(7.7%)
Type of fistula
Complex 49 (75.4%)
Simple 16 (24.6%)
No. of fistula tracts
Single tract 48 (73.8%)
Multiple tracts 17 (26.2%)
Rectal sparing on endoscopy 14 (21.5%)
Perianal abscess 36 (55.4%)
Anorectal strictures 10 (15.4%)

the patients had a reduction in discharge following the antibi-
otic course. Complete closure of fistula with antibiotics was
seen in only 4 patients.

Immunomodulators Azathioprine, 6-MP, and methotrexate
were used as immunomodulators (IM). IM as primary therapy
was given in 55.3% (n=36) patients, of whom 25% (n=9)
had a complete response and 19.4% (n=7) had a partial

response. Response (complete and partial) was maintained
for a median period of 48 months (IQR, 34-70), and 37.5%
of them relapsed requiring a change in therapy.

Biological therapy Twenty-eight (43%) patients received bio-
logicals (infliximab [IFX] and adalimumab [ADA]). Twenty-
one received only IFX, 5 received only ADA, and 2 patients
were treated with both sequentially when there was secondary
loss of response or primary nonresponse to either drug.
Complete response was achieved in 42.8% (n = 12) patients,
and partial response was achieved in 46.4% (n=13). The
response (complete and partial) was maintained for a median
duration of 16 months (IQR, 10-34). Those who achieved
complete response with biologicals maintained response for
a longer duration (26 months) than those who achieved only
partial response (16 months). Primary nonresponse was seen
in 10.7% (n=3) at 8§ weeks, and secondary loss of response
was observed in 24% (n = 6) of patients after a median dura-
tion of 12 months (IQR, 7.7-16.5).

Surgical therapy Thirty-eight (58.46%) patients had at least one
fistula surgery during their disease course. The most common
surgery was fistulectomy (47.3%, n=18) followed by seton
(23.7%, n=9), video-assisted anal fistula treatment (VAAFT)
(18.4%, n="17), fistulotomy (7.8%, n=3), and examination
under anesthesia (EUA) along with surgical drainage in one
patient. Complete response was seen in 39.5% (n=15) and
partial response in 10.5% (n =4) of patients. Post-surgery, the
response was maintained for a median duration of 24 months
(IQR, 17-33) and 52.6% (n=10) relapsed after a median
duration of 20 months (IQR, 10.5-33.7), requiring medical
therapy. Twenty-nine (44.6%) patients received medical
therapy (IM—21 and biologicals—=8) as first-line treatment.
Among them, 10 patients required subsequent treatment
change to either surgery (n=28) or diversion (n=2). Thirty
(46.1%) patients were managed with surgery as first-line
therapy and 90% (n=27) of them required subsequent
treatment change to another mode of therapy (Tables 2 and
3). Ten patients underwent repeat surgery before shifting to
medical therapy.

Diversion surgery 18.4% (n = 12) of patients required diver-
sion procedures (3 patients underwent diversion as first-
line therapy, two after the failure of the initial surgical
therapy, one after the failure of medical therapy, and 6
after failure of both medical and surgical therapies) like
ileostomy or colostomy after a median duration of
56 months from the onset of fistula. Out of them, 41.6%
(n=5) had complete response and 41.6% (n =5) had par-
tial response. Forty percent (n =4) relapsed after a median
duration of 18 (IQR, 9-33) months, requiring treatment
with biologicals, and the rest of the patients maintained
response for a median duration of 56 months.
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Fig. 2 Details of medical and surgical treatment in perianal Crohn’s disease and response to treatment

Predictors of complete fistula closure At the last follow-up,
among 65 patients, 32 patients had complete fistula closure
with various therapies including biologicals, surgery, antibi-
otics, and immunomodulators. At the end of follow-up, 75%
of simple fistulae were in complete remission compared to
40% in complex fistulae. Among all the factors, the absence
of perianal abscess was the only factor associated with com-
plete fistula closure on univariate analysis. Age at presenta-
tion, duration of disease, duration of fistula, smoking, ilea
involvement, multiple tracts, complex fistula, early-onset fis-
tula, presence of anorectal stricture, response to antibiotics,
treatment with biologics, relapse following surgery, and EIM
were not found to be significant (supplementary Table 2).

Complications Four (6.1%) patients died at the end of fol-
low-up. Two patients died because of an acute coronary
event, one patient died while on chemotherapy schedule
for adenocarcinoma arising from colo-vesical and perianal
fistula, and the cause of death could not be ascertained in
one patient. All patients had actively draining fistulas at the
time of demise. In 15.4% (n =10) of patients, the perianal
fistula was complicated by anorectal stricture. 4.6% (n =3)
of patients developed fecal incontinence following fistula
surgery, and one patient (1.5%) developed rectal perfora-
tion following fistulectomy requiring colostomy. Among

@ Springer

the patients (n=28) who received biologicals, TB reacti-
vation occurred in one patient (3.5%) and one patient de-
veloped rash following infusion.

Discussion

Perianal fistula is one of the debilitating complications of CD
and is associated with poor quality of life and significantly high
medical and surgical morbidity [5, 21]. Despite the advances in
management of perianal CD including stem cell-based thera-
pies, the outcomes remain unsatisfactory [22]. The prevalence
of perianal fistulizing CD appears to be as high in Asian pop-
ulations as compared to the west [23-25]. The prevalence of
perianal fistula in CD from hospital-based cohorts across India
varies from 6.9% to 40% [7—10]. Due to the rising disease
burden of IBD in developing countries, the IBD physicians in
these regions are bound to encounter complications of IBD like
the perianal fistulae, and it is imperative to have information on
the treatment response and outcomes with various therapies in
perianal CD from these resource constraint countries, which the
present study had tried to provide.

In the present cohort, approximately 10% of patients with
CD suffered from perianal fistulizing disease, with complex
fistulae (according to AGA classification) being the
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Table 2 Baseline characteristics
and treatment response in patients Parameter Surgery therapy first Medical therapy first p-value
who received medical therapy and (n=30) (n=29)
surgery as first-line therapy. /QR
interquartile range Mean age (years), mean £+ SD 36.9+13.1 36.8+10.2 0.9
Age at presentation (years), mean + SD 27.4+11.9 26.7+9.0 0.8
Sex 04
Male (%) 6 (20%) 8 (27.6%)
Female (%) 24 (80%) 21 (72.4%)
Median duration of disease (months), median 124 (68-160) 120 (70-144) 0.6
(IQR)
Median duration of follow-up (months), 34 (16-66) 45 (35-66) 0.9
median (IQR)
Type of fistula 0.7
Simple 7 (23.3%) 8 (27.6%)
Complex 23 (76.7%) 21 (72.4%)
No. of fistula tracts 0.2
Single tract 24 (80%) 19 (65.5%)
Multiple tracts 6 (20%) 10 (34.5%)
Rectal sparing on endoscopy 5 (16.7%) 7 (24.1%) 0.5
Perianal abscess 19 (63.3%) 14 (48.3%) 0.2
Anorectal strictures 5(16.7%) 4 (13.8%) >09
First-line treatment received
Surgery 30 (100%) 0 (0.00%)
Immunomodulators 0 (0.00%) 21 (72.4%)
Biologicals 0 (0.00%) 8 (27.6%)
Subsequent treatment change 27 (90%) 10 (34.5%) <0.001
Diversion 2 (6.7%) 7 (24.1%) 0.1

predominant type, accounting for 3/4th of cases, similar to
other reports. Similarly, in more than 2/3rd of patients, fistulae
appeared later in the disease course and > 90% of patients had
colonic involvement. More than 50% of patients had associ-
ated perianal abscess and 61.5% of patients had associated
luminal symptoms. The treatment options for perianal
fistulizing CD can be medical, surgical, or a combination of
both, and the choice of therapy depends upon the nature of
fistulae and associated complications like abscess, anal stric-
ture and luminal symptoms. The medical options include an-
tibiotics, immunomodulators, and biologics and surgically the
fistulae can be managed by local procedures (fistula surgeries)
or in refractory cases more extensive procedures like diversion
surgery or proctectomy. Complex fistulae are more difficult to
treat with frequent relapses after the initial response, while
simple fistulae respond better, as shown in this and other stud-
ies [26]. At the end of follow-up, 75% of simple fistulae were

in complete remission compared to 40% in complex fistulae.
For complex perianal fistula, treatment outcomes appear to be
better with a combination of medical and surgical therapy than
either therapy alone [26, 27].

Antibiotics can reduce the fistula output but do not result in
complete closure, and can increase the response rates on bio-
logics [12]. In the present study also, though the fistula dis-
charge was reduced in > 50% of patients on antibiotics, only 4
patients had complete closure of the fistula. The role of im-
munomodulators like 6-MP/AZA in perianal fistula remains
unexplored in clinical trials, but has shown efficacy in early
studies, either in combination with antibiotics or as mainte-
nance therapy with an approximate efficacy of 30% to 40%
[28, 29]. Subgroup analysis of a meta-analysis by Pearson
et al. showed fistula response in 54% compared to 21% with
placebo, but the definitions of response were not uniform
across the studies [14]. Similarly, and interestingly, in the

Table 3 Treatment course

following various first-line First-line therapy

Number of patients, n

Subsequent treatment change, 7 (%)  Diversion surgery, n (%)

therapies
Surgery 30

Immunomodulator 21

Biologicals 8

27 (90.0%) 7 (23.3%)
9(33.3%) 1 (4.7%)
1 (12.5%) 1 (12.5%)
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present study also, 25% of patients had a complete and 19.4%
had a partial response on AZA/6-MP, of which, on follow-up,
only 1/3rd required a treatment change (vs. 90% in the surgery
group) and one patient required diversion (vs. 7 in surgery
group). Immunomodulators have been considered less effec-
tive than biologicals (in the absence of direct evidence com-
paring these two therapies) and are usually prescribed in con-
junction with biologicals. But results from the present study
show that immunomodulators can be considered as the first-
line therapy in resource-limited countries when patients can-
not afford biologicals.

Response to biologicals varies from 20% to 50% in various
series. Infliximab is the only monoclonal antibody studied in
randomized controlled trials and has been found to be effec-
tive for induction and maintenance of response in perianal CD
[30]. For other biologics, the evidence for perianal CD stems
from a subgroup analysis of their respective RCTs (primarily
done in luminal CD). In the subgroup analysis of CHARM
and ADHERE trials (for adalimumab), 60% of patients with
active draining fistulas had healing of fistulas by 2 years and

certolizumab, ustekinumab, and vedolizumab have also been
shown to be effective in perianal fistulizing CD [31-33]. In
the present study, complete fistula closure with infliximab and
adalimumab was observed in 42.8% patients which is similar
to studies from the west.

Surgery plays an important role in the treatment of perianal
fistula, and adequate drainage with concomitant immunosup-
pression gives the best results. Newer modalities like fibrin
glue injection, anal fistula plug, ligation of intersphincteric
fistula tract (LIFT), and VAAFT are promising, but data is
limited. However, surgery alone results in a high recurrence
rate [34, 35]. In the present cohort, approximately half of the
patients relapsed after a median duration of 20 months, requir-
ing medical therapy. In refractory cases, diversion or
proctectomy can be considered, but in 25% of the cases,
proctectomy can be complicated by poor wound healing and
formation of a perineal sinus [36]. With advances in treatment,
the rate of proctectomy has decreased drastically. In the pres-
ent study, 12 patients required diversion procedure. However,
even after diversion, only 41.6% had a complete response and
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40% relapsed suggesting that diversion cannot be offered as a
permanent solution in this situation.

Predictors of long-term remission in perianal CD are incon-
sistent across various studies. Characteristics associated with
poor treatment outcomes include ileal location, rectal involve-
ment, and need for more than one surgical procedure and
long-term maintenance with biologicals [21]. In the present
study, the presence of perianal abscess was negatively corre-
lated with long-term remission.

Population-based studies from Europe indicate that CD is
associated with increased risk of mortality, and a meta-
analysis by Singh et al. showed a 19% increased risk of cor-
onary artery disease (1.18 OR adjusted; 95% CI, 1.08-1.31) in
patients with CD [37]. Systemic inflammatory mediators
causing endothelial dysfunction and elevated homocysteine
levels have been implicated as mechanisms responsible for
atherosclerosis and increased cardiovascular events. In the
present study also, there was significant high mortality
(6.1%) at the end of follow-up, and all patients had active
draining fistula at the time of demise. Among them two pa-
tients died because of acute coronary event and one patient
died because of malignancy-related complications.

This is the first study from India, and one of the very few
from Asia, which has described the treatment outcomes and
complications (including malignancy) in patients with
perianal CD. Though there are several cohort studies which
have described the prevalence of perianal CD, there are none
on treatment outcomes. Although biologics are the first-line
treatment options for complex fistulae, less than 50% of pa-
tients could be treated with biologics, mostly because of their
prohibitive cost, and best treatment options had to be replaced
by affordable options like immunomodulators and surgery,
which is the situation in most developing countries. The study
is also limited by its retrospective, single-centre design and
small sample size, although the data was extracted from a
prospectively maintained database with a reasonably long fol-
low-up. Further, the response was assessed clinically, and
follow-up images were not available for all patients. Based
on findings of our study and our experience, we present an
algorithm geared towards management of perianal fistula in
developing countries like India as shown in Fig. 3.

To conclude, perianal fistulizing CD is a relapsing and
remitting disease requiring multi-modality treatment.
Immunomodulators can be considered when patients cannot
afford biologicals. Surgery offers temporary improvement and
is associated with high relapse rates. The absence of perianal
abscess predicts long-term complete fistula closure.
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