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Abstract

AIM: To evaluate the efficacy and long-term outcome
of infliximab combined with surgery to treat perianal
fistulizing Crohn’s disease (CD).

METHODS: The work was performed as a prospective
study. All patients received infliximab combined with
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surgery to treat perianal fistulizing CD, which was fo-
llowed by an immunosuppressive agent as maintenance
therapy.

RESULTS: A total of 28 patients with perianal fistulizing
CD were included. At week 30, 89.3% (25/28) of the
patients were clinically cured with an average healing
time of 31.4 d. The CD activity index decreased to
70.07 £ 77.54 from 205.47 + 111.13 (P < 0.01) after
infliximab treatment. The perianal CD activity index was
decreased to 0.93 £ 2.08 from 8.54 + 4.89 (P < 0.01).
C-reactive protein, erythrocyte sedimentation rate,
platelets, and neutrophils all decreased significantly
compared with the pretreatment levels (P < 0.01).
Magnetic resonance imaging results for 16 patients
after therapy showed that one patient had a persistent
presacral-rectal fistula and another still had a cavity
without clinical symptoms at follow-up. After a median
follow-up of 26.4 mo (range: 14-41 mo), 96.4% (27/28)
of the patients had a clinical cure.

CONCLUSION: Infliximab combined with surgery is
effective and safe in the treatment of perianal fistulizing
CD, and this treatment was associated with better long-
term outcomes.

Key words: Infliximab; Surgery; Crohn’s disease; Anal
fistula

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Infliximab (IFX) combined with surgery for
the treatment of Crohn’s disease (CD) anal fistula has
significant effects, improves the clinical cure rate, and
shortens the fistula healing time. Our findings indicate
that IFX combined with surgical treatment is the
reasonable treatment for anal fistulas in CD and that
the normal ranges of CD activity index and C-reactive
protein do not mean the endoscopic healing.
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INTRODUCTION

Since Bissell' first reported regional enteritis of the
small intestine accompanied by perianal granulomatous
lesions in 1934, perianal lesions in Crohn’s disease (CD)
have received increasing attention from clinicians. Anal
fistula is the most common perianal lesion in CD, and its
incidence has been reported as high as 17%-43%"".
After the diagnosis of intestinal CD, the incidence
rates of anal fistula within 1, 10, and 20 years were
12%, 21%, and 26%, respectively®™. Patients with
active lesions in the colon have a significantly higher
incidence of anal fistula; the incidence of anal fistula in
the presence of rectal involvement is 92%, and only 5%
of CD patients first manifest anal fistula in the absence
of intestinal inflammation™®!, Anal fistulas in CD are
typically more complex and affect the anal sphincter
complex. Surgical treatment can easily damage the
ability to control defecation, and postoperative wound
healing is difficult.

Due to the development of the disease itself and
the underlying pathological changes, therapeutic
strategies for fistulizing CD involve both medical
and surgical approaches, but they have largely
unsatisfactory results. Infliximab (IFX) (Remicade™,
Centocor Inc., Malvern, Pa., United States) is a
murine chimeric monoclonal antibody against tumor
necrosis factor (TNF)-a. It is the first Food and Drug
Administration approved biological drug for the
treatment of CD, and it is the first drug confirmed by
randomized controlled studies that can promote CD
anal fistula closure and sustain the disappearance of
symptoms for up to one year'””). The World Gastro-
enterology Organization has recommended the intra-
venous infusion of IFX as the first-line therapeutic drug
for CD patients with anal fistula®™. However, there are
fewer studies on IFX combined with surgery in the
treatment of fistulizing perianal CD®*?, and data on
the long-term outcome are even more rare.

The aim of this study was to evaluate the eff-
ectiveness and long-term outcome of IFX combined
with surgery to treat perianal fistulizing CD beyond
1 year in a cohort of patients in a tertiary hospital of
China.

MATERIALS AND METHODS

We prospectively enrolled the patients with perianal
fistulizing CD who received surgery combined with
IFX therapy in the Department of Colorectal Surgery
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at the Affiliated Hospital of Nanjing University of
Chinese Medicine from March 2010 to May 2012.
We excluded patients with a gland-derived or tuber-
culous anal fistula. All included patients were free
from IFX contraindications (severe infection, active
tuberculosis, moderate to severe cardiac insufficiency,
liver dysfunction, renal dysfunction, cancer, and
nerve demyelination). The study was not submitted
for the approval of the research and ethics board
because IFX use is normally employed in this setting,
with licensed or published doses and frequencies.
All patients underwent clinical examinations and
magnetic resonance imaging (MRI) to determine the
type of fistula and endoscopy for evaluating colorectal
inflammation.

Surgical treatment

Surgery was performed in the prone jackknife position
under combined spinal and epidural anesthesia.
According to MRI and examination under anesthesia
(EUA), we defined the fistulas as simple or complex.
Simple fistulas were defined as low (subcutaneous,
intersphincteric, or transsphincteric, involving less than
1/3 of the external sphincter) with a single external
opening, lacking pain or fluctuation and lacking
evidence of rectal strictures, which were treated by
fistulotomy. Complex fistulas were defined as high
(high intersphincteric or transphincteric, involving
1/3 of the upper external sphincter, suprasphincteric
or extrasphincteric) with either multiple external
openings associated with pain or fluctuation suggestive
of a perianal abscess or anorectal stricture. Complex
fistulas were treated with the sphincter-retaining
and loose-seton drainage therapy (Figure 1). The
specific procedures were as follows. We clarified
the position of the internal opening and relationship
between the fistula and anal sphincter based on the
preoperative MRI examinations and intraoperative
hydrogen peroxide test. A radial incision was made
along the primary tract of the anal fistula from
the internal opening towards the external side.
The internal opening was excised, and the original
infection foci were cleaned by scraping. The fistula
tract on the external side of the anal sphincter and
the lateral branches were radially incised in several
places. Necrotic tissue within the fistula was removed
by scraping, and rubber bands were used to loosely
connect the incision of the main tract and various
other drainage incisions, resulting in reliably sustained
drainage. For patients with fistulas affecting the
retrorectal space, a silicone tube was placed in the
retrorectal space for drainage, and it was removed
after two weeks. We simultaneously treated associated
lesions, such as skin tags and anal fissures.

After the operation, the wound was flushed with
metronidazole solution, and the dressing was changed
daily. When the wound showed good growth of
granulation tissue, the secretion disappeared, and if
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Figure 1 An 18-year-old male Crohn's disease patient. A: A rubber band was placed during the surgery for drainage; B: Thirty weeks after the surgery.

there was resistance to flushing the sinus or pulling the
rubber band, the drainage rubber band was gradually
dismantled.

IFX intravenous infusion

All patients received induction therapy by the in-
travenous infusion of IFX (at weeks 0, 2, and 6; 5
mg/kg), and the first infusion (week 0) was started
within the first week after surgery, which was followed
by three administrations of maintenance therapy,
performed at eight-week intervals. The patients
received oral administration of 10 mg of loratadine on
the night before and received an intravenous bolus
infusion of 5 mg of dexamethasone 15 min before
the infusion of IFX. During the infusion process,
electrocardiographic monitoring was performed
to observe and record the patient reactions to the
infusion. At the fourth IFX infusion, a concomitant
immunosuppressive agent [azathioprine (AZA)] was
routinely co-administered. After IFX infusion was
stopped, 27 patients successfully were then given
AZA (2 mg/kg per day) maintenance therapy, and 1
patient who was intolerant of AZA was treated with
thalidomide (100 mg/d).

Post-intervention evaluation

All patients were clinically evaluated before each IFX
therapy by the same surgeon, and the data were
stored in a database. We assessed the patients’
therapeutic results at the sixth (30" week) IFX
infusion. The closure of the external opening of the
anal fistula and disappearance of secretions for
three months or more was considered indicative of
a clinical cure; a reduction in the number of fistula
tracts, fistula size, secretions, and discomfort was
considered as remission; persistent anal fistula was
considered as ineffective treatment; and recurrence of
active inflammation/perianal abscesses was classified
as recurrence. The degree of inflammatory bowel
disease activity was evaluated using the CDAI'?, A
CDAI reduction of more than 70 compared to the pre-
treatment level was considered effective, and CDAI
< 150 was considered as remission. Perianal lesions
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were assessed using the perianal CD activity index
(PDAI)™. The hematological tests included routine
blood examination and measurements of the alanine
aminotransferase, aspartate aminotransferase, total
protein, albumin (ALB), urea nitrogen (Bun), serum
creatinine, erythrocyte sedimentation rate (ESR), and
CRP levels. All of the above indicators, as well as the
body mass index (BMI) and colonoscopic examination,
were evaluated at both weeks 0 and 30. We recorded
adverse events at any time during the treatment,
including the time of occurrence, frequency, severity,
treatment measures, and outcome. Due to the need
for maintenance therapy for intestinal inflammation,
the patients came to the hospital once every two
months to adjust their maintenance therapy drugs and
undergo follow-up examinations.

Statistical analysis

We used the SPSS19.0 software for statistical ana-
lyses. The measurement data are expressed as mean
+ standard deviation (SD), and the count data are
expressed as frequencies or proportions. Missing
values were not included in the statistics. Measurement
data with normality and homogeneity of variance were
examined using the t-test, and measurement data
with non-normality or heterogeneity of variance were
examined using the Kruskal-Wallis rank sum test in
nonparametric statistics. Count data were examined
using the »? test.

RESULTS

A total of 28 CD patients with anal fistula were
included in this study (23 males and 5 females). The
mean age was 25.9 + 6.9 (range: 13-36) years, and
the median follow-up time was 26.4 mo (range: 14-41
mo). The fistulas of all patients were evaluated by
pelvic MRI before surgery, and there were 23 complex
fistula cases and five simple fistula cases (Figure 2).
The general information on the patients is provided in
Table 1.

At the 30™ week after the IFX treatment, 89.3%
(25/28) of the patients had a clinical cure of the fistula,
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Figure 2 An 18-year-old male Crohn's disease patient, showing a full horseshoe transsphincteric anal fistula in magnetic resonance images (the rectum

was extended by the intracavitary water cyst).

Table 1 General patient information 7 (%)

Gender ratio (male:female) 23:5
Age (yr) 259+ 6.9 (13-36)
Mean follow-up (mo) 26.4 (14-41)
Surgical history
Hemorrhoidectomy 1(3.6)
Perianal abscess drainage surgery 10 (35.7)
Anal fistula surgery 15 (53.6)
Previous medical therapy
Corticosteroids 6(21.4)
Immunomodulator therapy 2(7.1)
Infliximab 1(3.6)
No therapy 19 (67.9)
Lesioned intestinal segment
Ileum 8 (28.6)
Colon 4 (14.3)
Ileocolon 14 (50.0)
Unable to assess 2(7.1)
Types of fistula
Simple 5(17.9)
Complex 23 (82.1)
Concomitant perianal diseases
Skin tag 4 (14.3)
Anal fissure 5(17.8)
Anorectal stenosis 4 (14.3)
Other associated symptoms
Stomach pain 18 (64.3)
Diarrhea 13 (46.4)
Anemia 7(25.0)
Fever 4 (14.3)

and the average healing time was 31.4 (20-45) d. Two
patients had fistula recurrence and were cured after
reoperation; another one had a fistula between the
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rectum and presacral space, and there was abscess
formation due to local infection during IFX treatment.
This patient had to be treated by long-term seton
drainage. Anorectal stenosis in four patients improved
significantly, allowing for the passing of the index finger
during a digital rectal examination. Sixteen patients
underwent an MRI examination after the 30" week,
and 14 patients showed complete fistula track healing.
Inflammation in the patient with a rectal-presacral
fistula was controlled, but fistula remained. Another
patient did not show any clinical symptoms at the end
of the follow-up (34 mo), in spite of the existence of
a limited cavity in the postanal space (Figure 3). Over
a mean period of 26.4 mo (range: 14-41 mo), 27
(96.4%) patients still maintained a clinical cure, except
for the patient with a rectal-presacral fistula.

After the completion of IFX treatment (the 30"
week), the clinical symptoms of patients were sig-
nificantly controlled. For all patients at week 30, the
mean CDAI was significantly reduced compared to
baseline from 205.47 + 11.13 to 70.07 £ 77.54 (Figure
4) and the PDAI from 8.54 + 4.89 to 0.93 = 2.08
(Figure 5) (P < 0.01 for both). CRP decreased from
20.66 + 18.55 to 5.77 £ 5.17, and 82.1% (23/28)
of the patients returned to the normal level (< 10
mg/L); ESR decreased from 28.53 + 19.61 to 9.25 +
7.36. The patients showed significant improvement in
their nutritional status; the BMI score increased from
18.52 £ 2.84 to 21.36 £ 2.94, and ALB increased
from 39.68 £ 5.93 to 43.10 + 3.89. Compared
with the pretreatment levels, the white blood cell
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Figure 3 A 26-year-old female Crohn's disease patient. A: Preoperative magnetic resonance imaging (MRI) suggested a transsphincteric anal fistula in the deep
posterior space of the anal canal; B: Postoperative MRI showed that there was still a cavity within the posterior space of the anal canal (30 wk after surgery). No
obvious clinical symptoms were found when the patient was followed for 34 mo (the rectum was extended by the intracavitary water cyst).
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Figure 5 Perianal Crohn's disease activity index results before and after treatment.

counts (WBCs), percentage of neutrophils, and levels
of hemoglobin and platelets showed statistically
significant changes, although the levels remained
within the normal ranges (Table 2). Endoscopic re-
examination confirmed that 27/28 patients showed
significantly improved intestinal inflammation, and
only one patient achieved complete mucosal healing.
Two (7.1%) patients experienced adverse reactions
during the IFX treatment. One patient showed sudden
cyanosis, rapid breathing, and reduced blood pressure
during the 3™ IFX infusion, indicating an acute infusion
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reaction. The symptoms were eased after oxygen
inhalation, termination of IFX infusion, and intravenous
administration of 5 mg of dexamethasone. One patient
had sudden bilateral lower extremity weakness on
the day after the 3" infusion of IFX. The hematology
results showed decreased serum potassium (2.1
mmol/L), and the patient returned to normal after
two weeks of oral potassium supplementation. Most
patients had mild drowsiness on the same day after
the IFX infusion and typically recovered on the next
day.
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Table 2 Crohn's disease activity index/perianal Crohn's
disease activity index/body mass index and related hematologic

examination results before and after treatment (mean + SD)

Before treatment After treatment ¢ value P value

(week 0) (week 30)
CDAI 205.47 +111.13 70.07 £ 77.54 9.974  0.000
PDAI 8.54 +£4.89 0.93 £2.08 8.590  0.000
BMI 18.52 +2.84 21.36 £2.94 -6.447  0.000
CRP (mg/L) 25.61+£22.8 5.20 £5.39 4244  0.000
ESR (mm/h) 25.29 +17.64 11.10+£6.9781 4.700  0.000
HB 121.21 +16.40 129.57 £ 17.64 -3.985 0.000
WBC (x 109/L) 7.27 £2.90 5.29+1.41 3.713  0.001
N (%) 68.45 + 8.69 52.39 +10.74 8.677  0.000
PLT (x 109/L) 267.88 +99.92 196.10 + 63.22 4441  0.000
ALB 39.68 +5.93 4310 + 3.89 -2.778 0.010

CDALI: Crohn's disease activity index; PDAI: Perianal Crohn's disease
activity index; BMI: Body mass index; CRP: C-reactive protein; ESR:
Erythrocyte sedimentation rate; ALB: Albumin.

DISCUSSION

The best treatment for CD anal fistulas remains co-
ntroversial. The results for the surgical treatment
of anal fistulas in CD have been disappointing with
unpredictable recurrence'®. The appropriate surgical
treatment should consider the type of fistula and
degree of activity of inflammatory bowel disease.
Poritz et al*® analyzed 29 reports related to CD anal
fistulas, and the postoperative healing rate of complex
CD anal fistulas was 0%-100%, recurrence rate was
0%-75%, and chance of requiring rectal resection was
0%-60%.

Studies have shown that IFX is important in the
treatment of CD anal fistulas™'. In the ACCENT 1I
trial, 306 CD fistula patients received intravenous
infusions of 5 mg/kg IFX at weeks 0, 2, and 6. Fo-
urteen weeks later, 195 (69%) patients with effective
treatment results were randomized into a maintenance
treatment group, given 5 mg/kg IFX every eight
weeks, and a placebo group. At the 54™ week, only
36% of the patients in the treatment group showed
fistula closure, while the rate for the placebo group
was 19%'!. Ng et a® reported 26 CD fistula patients
treated with infliximab (n = 19) or adalimumab (n = 7),
and clinical fistula closure was seen in 46% patients
at follow-up. However, MRI showed complete healing
in only 30% at 18 mo. On the other hand, long-term
maintenance treatment with IFX can promote closure
of the external opening of an anal fistula as well as
increase the incidence of abscesses. Although it remains
controversial whether we should use surgery, drugs,
or surgery combined with drug therapy to treat CD
anal fistulas, preliminary clinical studies have shown
that thread-drawing drainage combined with IFX is
better than surgery or IFX alone™®?!. In this study,
the intravenous infusion of IFX was started within one
week after surgery. At the 30" week, 89.3% (25/28) of
the patients showed clinical healing of the anal fistula,
7.1% (2/28) required reoperation, and only one patient
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had a persistent fistula. The average fistula healing
time was 31.4 d, and compared with other reports of
thread-drawing drainage alone or IFX therapy alone,
the cure rate was significantly improved, and the
fistula healing time was significantly shortened™***,
Another study confirmed that IFX had efficacy for
inflammatory bowel stricture but was ineffective for
fibrotic stricture®?*, In this study, the four patients
with anorectal stenosis showed significantly improved
stenosis, allowing for the passage of the index finger.
However, these four patients showed varying degrees
of decline in the ability to control defecation due to
sphincter damage caused by the disease itself and the
symptoms of irritation caused by rectal inflammation.

Hyder et al® have shown that IFX combined with
surgery is safe and effective for treating CD anal fis-
tulas, but the clinical cure rate of long-term (with a
mean follow-up of 21 mo) maintenance treatment is
only 18%. In this study, patients were followed for an
average of 26.4 mo, and 27/28 (including 2 patients
who underwent reoperation) of the patients were
clinically cured. We think the main reasons are as
follows: (1) preoperative MRI examination effectively
prevented overlooking hidden foci of infection during
surgery; (2) the internal openings of primary infections
were treated as much as possible during the surgery;
(3) we decided whether to remove the drainage
rubber bands based on the growth conditions of the
drainage wound: If the drainage rubber bands are
removed too early, it often leads to poor drainage and
subsequently to abscess formation, while, in contrast,
the long-term placement of drainage rubber bands
can lead to fistula fibrosis, preventing fistula closure;
(4) some patients might still have residual cavities
without presenting with obvious clinical symptoms
considering that postoperative MRI showed that 1/16
of the patients still had clear cavities, but no obvious
clinical symptoms were found when they were followed
for 34 mo; and (5) an immunosuppressive agent for
maintenance of remission is necessary.

With the clinical application of biological therapy, the
treatment goal for CD has changed from the remission
of clinical symptoms alone to healing of the intestinal
mucosa®®*. It has been shown that IFX can achieve
healing of the intestinal mucosa in approximately 30%
of patients'*>*®!. During our follow-up study, only one
patient had complete healing of the intestinal mucosa
at the 30™ week, although the remaining patients
showed significantly improved intestinal inflammation.
CDAI and CRP are important indicators for monitor-
ing the level of intestinal inflammation activity and
CD recurrence. After induction therapy with the
intravenous infusion of IFX, the CDAI and CRP values
of most patients decreased significantly and remained
at low levels, suggesting that IFX can effectively
control the intestinal inflammation. However, according
to our findings, when patients are in the normal ranges
for CDAI and CRP, they have undergone mucosa
healing.

February 28, 2015 | Volume 21 | Issue 8 |



It has been reported that intravenous IFX infusion
might result in severe adverse reactions®®*”. Zabana
et al*® reported the application of IFX therapy for the
treatment of 152 inflammatory bowel disease (IBD)
patients; 13% of patients had infusion reactions, 13%
had bacterial or viral infections, and 1.3% developed
cancer. The overall mortality was 2.6%, which was
not significantly different compared to the group
without drug treatment. The findings of another study,
performed over a period of 14 years, are consistent
with the above conclusions™®. In this study, 28
patients underwent a total of 168 IFX infusions; one
patient had severe infusion reactions; one patient had
hypokalemia after infusion, which was not listed in
the drug instructions; and no significant damage in
the liver and kidney functions was found, suggesting
that the safety of IFX infusion is controllable. How-
ever, the WBC and neutrophil percentage showed
different degrees of decline after treatment, and the
differences were statistically significant, suggesting
that IFX infusion has a certain degree of bone marrow
suppression.

This study has certain limitations. In addition to its
small sample size, the fact that it was performed at
a single center and was a nonrandomized study is a
limitation of this study. On the other hand, the follow-
up time of the study was short. A larger, randomized,
multicenter prospective trial to validate these results
should be performed.

In conclusion, we found that IFX combined with
surgery for treating perianal fistulizing CD had sig-
nificant effects in controlling intestinal inflammation,
improving the clinical cure rate, and shortening
the fistula healing time. Additionally, the use of an
immunosuppressive agent as maintenance therapy
was associated with better long-term outcomes in
Chinese people.

COMMENTS

Background

Anal fistula is the most common perianal lesion in Crohn’s disease (CD), and its
incidence has been reported to be as high as 17%-43%. Therapeutic strategies
for fistulizing CD involve both medical and surgical approaches that largely
have unsatisfactory results.

Research frontiers

Infliximab is the first drug confirmed by randomized controlled studies that
can promote CD anal fistula closure. However, only 36% of the patients in the
treatment group showed fistula closure at the 54" week. It remains controversial
whether we should use surgery, drugs, or surgery combined with drug therapy
to treat CD anal fistulas. The aim of this study was to evaluate the efficacy
and long-term outcome of infliximab combined with surgery to treat perianal
fistulizing CD.

Innovations and breakthroughs

Preliminary clinical studies showed that infliximab (IFX) combined with surgery
was better than surgery or IFX alone. Treatment programs for anal fistulas in
CD should combine drug therapy with surgical treatment. This study confirmed
that IFX combined with surgery for treating CD anal fistulas had significant
effects, improved the clinical cure rate, shortened the fistula healing time, and
was associated with long-term better outcomes.
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Applications
Our findings indicate that IFX combined with surgical treatment is a reasonable
treatment approach for anal fistulas in CD.

Terminology

Infliximab is a murine chimeric monoclonal antibody against tumor necrosis
factor-a.. It is the first Food and Drug Administration approved biological drug
for treating CD, and it is also the first drug confirmed by randomized controlled
studies that can promote CD anal fistula closure and sustain resolved
symptoms for up to one year.

Peer-review

The manuscript deals with an interesting issue in coloproctology. Although the
series is small, it is a prospective one, and describes in details all the patient
work and outcome.
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