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Background and Aims: Fistula relapse occurs in 20–30% of patients with perianal Crohn’s 
disease (PCD) despite optimal medico-surgical management. We aimed in this study to 
assess the rate of perianal and luminal relapse after surgically induced remission and to 
determine factors associated with fistula relapse.
Methods: Consecutive perianal CD patients who achieved clinical remission after surgery 
for fistulising PCD from January 2013 to January 2019 were included. The cumulative 
probabilities of relapse-free survival were estimated using the Kaplan–Meier method.
Results: A total of 130 patients were included. Sixty-six of 130 patients received 
infliximab (IFX) therapy after perianal surgery. After a median follow-up of 62 months 
(interquartile range [IQR]: 28–117 months), perianal relapse occurred in 30 of 64 
(46.9%) nonbiological medication-treated cases and in 14 of 66 (21.1%) cases in the 
IFX therapy group. The cumulative probabilities of perianal relapse-free survival in 
patients with nonbiological treatment were 77.1% at 1 year, 54.6% at 3 years, and 
30% at 5 years. The rates of survival without perianal fistula relapse in the IFX-treated 
group were 91.6%, 69.2%, and 59.3% at 1, 3 and 5 years, respectively. In patients treated 
with IFX after perianal surgery, discontinuation of IFX therapy (odds ratio [OR]=2.43, 
p=0.036), a penetrating CD phenotype (OR=4.324, p=0.019), and a complex perianal 
fistula (OR=3.392, p=0.026) were independently associated with perianal relapse in 
multivariate analysis.
Conclusion: Infliximab therapy reduced the risk of perianal relapse after surgical remission 
in PCD patients compared with nonbiological treatment. However, approximately 40% of 
patients using infliximab experienced perianal relapse at 5 years, and patients who discon-
tinued use of IFX or experienced a penetrating phenotype or a complex perianal fistula were 
associated with increased relapse rate.
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Introduction
Crohn’s disease (CD) is a subcategory of inflammatory bowel disease (IBD) that is 
a chronic, relapsing inflammatory gastrointestinal disorder.1 Perianal Crohn’s dis-
ease (PCD) comprises a common, aggressive and disabling phenotype of CD, 
presenting in approximately 40% of patients at the time of diagnosis2 and recurring 
in 20%-30% of patients within 1 year of follow-up.3,4 Patients with PCD generally 
present with increased rates of hospitalization and surgery and a significant reduc-
tion in quality of life.5

Perianal fistulas in CD are classified as simple or complex.6 Simple fistulas are 
generally treated by fistulotomy without subsequent medical or surgical therapies. 

Correspondence: Xuehong Wang  
Research Center of Digestive Disease, 
Central South University, Changsha, 
Hunan, 410011, People’s Republic of 
China  
Email xuehongwang@csu.edu.cn

International Journal of General Medicine 2021:14 3387–3396                                           3387
© 2021 Deng et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 16 April 2021
Accepted: 7 July 2021
Published: 13 July 2021

http://orcid.org/0000-0002-1101-0082
mailto:xuehongwang@csu.edu.cn
http://www.dovepress.com/permissions.php
https://www.dovepress.com


However, complex fistulas with their natural severity often 
need medico-surgical management.7 Surgical drainage of 
perianal abscesses minimizes the risk of further septic 
complications and is recommended before medical 
therapy.8 A prospective population-based inception cohort 
reported that the risk of needing a perianal surgical inter-
vention (PSI) in CD patients was 21% after 1 year, 38% 
after 5 years, and 67% after 10 years of follow-up, and 
patients with PCD had a higher rate of abdominal surgery.5 

Medical therapy, such as antibiotics, immunosuppressants 
or biologic agents, is an adjuvant to surgery; among them, 
antibodies targeting tumour necrosis factor (TNF)-alpha 
are recommended as the first-line medical strategy in 
PCD.8,9

In the biologic era, anti-TNF has become common, and 
its use significantly improved outcomes in perianal CD 
patients and reduced the rate of repeat surgery.10 

Infliximab (IFX) and adalimumab (ADA) are effective 
both in the induction and maintenance of fistula closure.8 

A decreased incidence of perianal fistulas was observed in 
the biologic era (after 1998) compared with the prebiolo-
gic era (before 1998).10 A study of 94 patients reported 
a higher response rate in PCD patients treated with IFX 
compared to placebo (68% versus 26%), and the rates of 
fistula healing were also higher in patients treated with 
IFX monotherapy (IFX 55% versus placebo 13%).11 

Additionally, the risk of proctectomy among patients 
who had a perianal fistula decreased from 24% in the 
prebiologic era to 13% in the biologic era.10 

Furthermore, as 46% patients who received three IFX 
infusions (5 mg⁄kg at weeks 0, 2 and 6) followed by 
maintenance with an immunomodulator alone experienced 
CD clinical relapse during the first year of follow-up, 
longer time use of IFX was recommended in preventing 
relapse of luminal CD.12–14 Moreover, approximately half 
of patients who received IFX and an antimetabolite agent 
for at least 1 year for fistulising CD experienced a relapse 
within 1 year of follow-up after discontinuation of IFX.15 

Moreover, the recurrence rate of perianal fistula after 
a 5-year follow-up was not significantly decreased 
between the prebiologic and biologic eras.16 The factors 
related to perianal fistula relapse in PCD patients receiving 
biological treatment are still unclarified. The aim of this 
study was to assess the rate of perianal and luminal relapse 
after surgically induced remission between IFX and non-
biological treatment and to predict factors associated with 
fistula relapse.

Methods
Study Population
The present study is a retrospective single-centre study 
that was conducted in the Second Xiangya Hospital, 
Central South University. Patients (age≥17 years) who 
achieved a clinical remission after surgical intervention 
for fistulising PCD from January 2013 to January 2019 
were included. Remission was defined according to the 
established guidelines as the absence of any draining fis-
tulas during the follow-up visit despite gentle finger com-
pression within 2 months of undergoing an operation to 
repair a perianal fistula.8,17 The follow-up periods started 
at the time of the last perianal surgery for luminal or 
perianal fistula recurrence or at the date of the last follow- 
up in patients who did not relapse. The follow-up was 
occurred on June 30, 2020 (Figure 1).

Inclusion Criteria
1. are ≥17-years-old;
2. have been diagnosed with perianal CD;
3. were achieved clinical remission after perianal sur-

gery within 2 months
4. without history of colon or rectal surgery

Exclusion Criteria
1. perianal CD was not confirmed
2. the fistula was unrelated to CD
3. patients treated with IFX were less than 3 infusions
4. patients who were not achieved clinical remission 

after perianal surgery within 2 months
5. previously demonstrated allergy for anti-TNF 

medication
6. have severe infection such as abdominal abscesses, 

malignancies, connective tissue disorders including 
rheumatoid arthritis and systemic lupus 
erythematosus

The diagnosis of perianal CD was confirmed by estab-
lished guidelines according to the clinical, endoscopic, 
biological, radiological, and/or histological evidence.18,19 

Disease localization and the behaviour of CD were 
recorded according to the Montreal classification. 
Perianal fistulas were classified as simple or complex 
according to the American Gastroenterological 
Association classification.6 A simple fistula was low in 
position (superficial or low inter-sphincteric or low trans- 
sphincteric origin) and had a single external opening with-
out pain or fluctuation. A complex fistula was defined as 
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a fistula that was high in position with multiple external 
openings and manifested with perianal abscesses, rectova-
ginal fistulas or anorectal strictures.

Two groups were analysed: patients in the IFX group 
received IFX at a dose of 5 mg/kg at weeks 0, 2 and 6 as 
induction therapy and every 8 weeks as maintenance 
therapy, and the control group received conventional 
nonbiological medical therapy (5-ASA, thalidomide or 
immunosuppressants). The following data were 
recorded: age, sex, disease duration, smoking history, 
CD phenotypes, types of perianal fistula, laboratory 
information including leucocyte count and C-reactive 
protein at the time of receiving medical treatment after 
surgery. For IFX treatment, the date of the first infusion 
and the number of infusions were recorded. Combination 
therapy was defined as the use of conventional immuno-
suppressants combined with an anti-TNF agent. Perianal 
surgeries, including drainage of the perianal abscess, 
seton insertion, fistulotomy, proctectomy/proctocolect-
omy and defunctioning surgery, were recorded in this 
study.

This study was approved by the Ethics Committee of the 
Second Xiangya Hospital, Central South University 
(L2019064). It was conducted in accordance with the 
Declaration of Helsinki. All of the patient information was 
confidential, and all patients signed informed consent prior 
to enrolment. Patients under 18 years of age were enrolled 
with informed consent from the child’s legal guardians.

Assessment of Outcome
The primary outcome was the rate of perianal relapse defined 
as a recurrence of fistula drainage or an abscess related to 
a previously treated fistula or a new fistula track. The sec-
ondary outcome was a relapse of luminal CD, defined as 
worsening of symptoms with a Crohn’s disease activity index 
of ≥150 points or aggravated endoscopic mucosal inflamma-
tion, and the number of perianal CD patients requiring proc-
tectomy/proctocolectomy and defunctioning surgery.

Statistical Analysis
Patient characteristics are described as percentiles or med-
ians. Qualitative and quantitative differences between 

Figure 1 Flowchart of study and follow-up procedure.
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subgroups were analysed using chi-squared or Fisher’s 
exact tests for categorical parameters. The cumulative 
probabilities of survival without recurrence of perianal 
fistula and luminal CD were analysed using the Kaplan- 
Meier method. We used multivariate analysis with a Cox 
regression model to examine factors associated with 
relapse of perianal CD in patients with IFX discontinua-
tion. P < 0.05 was considered statistically significant. 
Statistical analysis was performed using Statistical 
Product and Service Solutions (SPSS version 22.0).

Results
Study Population
From January 2013 to January 2019, a total of 146 
patients had undergone perianal surgical interventions 
(PSIs) for PCD. Five patients were excluded because 
they received fewer than 3 IFX infusions, 6 patients 
were excluded because of an absence of fistula remis-
sion within 2 months after PSI, and 5 patients were 
excluded because of inaccurate information, including 
smoking history, dates of surgery and type of perianal 
fistula. Baseline clinical assessment showed that 64 
patients received nonbiological medications after PSI, 
66 patients were treated with IFX therapy, and 28 
patients received combination therapy. The median fol-
low-up was 62 months (IQR: 28–117 months). A total 
of 62.3% (81 of 130) of the fistulas were complex, and 
5.4% (7 of 130) were rectovaginal fistulas. A noncutting 
draining seton was used in 51 (39.2%) fistulas, and 
fistulotomy was used for 39 (30%) fistulas. The median 
duration of IFX use before discontinuation was 6 
months (IQR: 3–12 months), and IFX treatment was 
still ongoing for 35 of 66 patients at the last follow- 
up. When comparing the patients receiving IFX or not 
after PSI, there was no significant difference in sex, age, 
CD phenotype, type of perianal fistula, or type of fistula 
surgery, while a higher rate of fistula relapse was 
observed in the non-IFX-treated group (p=0.002, 
Table 1).

Relapse of Perianal CD in Patients After 
Surgical Induced Remission
Perianal relapse occurred in 30 of 64 nonbiological med-
ication-treated cases and in 14 of 66 cases in the IFX 
therapy group. The median time to perianal relapse in the 
nonbiological treatment group was clearly shorter than that 

Table 1 Baseline Characteristics of Perianal Crohn’s Disease 
(PCD) Patients Treated by Non-Biological Medications or Infliximab

Clinical Characteristics Patients with 
Non-Biological 
Therapy After 
PSI (n=64)

Patients 
with IFX 
Therapy 
After 
PSI (n=66)

P value

Gender (male) (%) 53(82.8) 58(87.9) 0.414

Age(y) 27.9(17–49) 24(17–45) 0.345

Smoking history(%) 17(26.6) 18(12.1) 0.927

Disease location(%) 0.301

L1 13(20.3) 10(15.2)

L2 22(34.3) 23(34.8)

L3 18(28.1) 27(40.9)

L4 11(17.2) 6(9.1)

Perianal only 3(4.7) 4(6) 0.729

Disease phenotype(%) 0.095

B1 23(35.9) 28(42.4)

B2 35(54.7) 25(37.9)

B3 6(9.4) 13(19.7)

Proctitis(%) 35(54.7) 41(62.1) 0.496

Interval between 

surgery and medication 

administration(d)

34(21–48) 33(14–50) 0.367

Prior anti-TNF exposure(%) 3(4.7) 7(10.6) 0.205

Complex fistula(%) 41(64.1) 40(60.6) 0.684

Recto-vaginal fistula(%) 4(6.3) 3(4.5) 0.667

Seton (%) 22(34.3) 29(43.9) 0.264

Fistulotomy(%) 20(31.3) 19(28.8) 0.544

Seton plus fistulotomy(%) 15(23.4) 11(16.7) 0.335

Rectal advancement flap(%) 3(4.7) 2(3) 0.623

Ligation of the intersphincteric 

fistula tract(%)

4(6.3) 5(7.6) 0.766

WBC(%) 7.3(2.97–13.5) 8.03(3.53– 

13.4)

0.5

CRP(%) 38.75(1–110.4) 46.36(2.04– 

222)

0.481

Combination therapy(%) 28

Perianal fistula relapse(%) 30(46.9) 14(21.2) 0.002

Note: Data are presented as n (%) or median (25th–75th percentile). 
Abbreviations: PSI, perianal surgical intervention; IFX, infliximab; WBC, white 
blood cell count; CRP, C-reactive protein.
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in the IFX-treated group (12 months versus 17 months, 
p<0.0001). The cumulative probabilities of perianal 
relapse-free survival in patients with nonbiological treat-
ment were 77.1% at 1 year, 54.6% at 3 years, and 30% at 5 
years. Concomitantly, rates of perianal relapse-free period 
in the IFX-treated group were 91.6%, 69.2%, and 59.3% at 
1, 3 and 5 years, respectively (p=0.004, Figure 2).

Relapse of Luminal CD in Patients After 
Perianal Surgery
Of the 86 remaining free of perianal relapse, luminal 
CD relapse occurred in 25 of 64 (39%) patients who 
received nonbiological medical therapy and 13 of 66 
(19.7%) taking IFX. The cumulative probabilities of 
without luminal CD relapse in IFX treatment were 
92.3%, 74.2% and 68.5% at 1, 3 and 5 years, respec-
tively, and the luminal CD recurrence-free survival rates 
in patients with nonbiological medical therapy were 
90.6%, 59.4%, and 25.7% at 1, 3 and 5 years, respec-
tively (p=0.03, Figure 3).

During the follow-up period, 10 of 64 (15.6%) patients 
without IFX therapy required defunctioning surgery (6 
ileostomy and 4 colostomy), and one underwent proctect-
omy. Additionally, 2 patients (3%) who received IFX 
treatment required a colostomy.

Predictive Factors of PCD Relapse After 
PSI
We next determined the factors associated with perianal 
relapse in IFX-treated patients. In multivariate analysis, 
factors independently associated with fistula relapse in 
patients treated by IFX were a penetrating CD phenotype 
vs nonpenetrating nonstricturing (OR=4.324; 95% CI: 
1.269–14.73, p=0.019) and complex fistula vs simple fis-
tula (OR=3.392; 95% CI: 1.158–9.936, p=0.026). As 
shown in Figure 4, discontinuation of IFX therapy during 
follow-up significantly increased the risk of fistula relapse 
(OR=2.43; 95% CI: 1.061–5.565, p=0.036). In addition, 
CD location and combination therapy with immunosup-
pressants were not predictors of perianal CD relapse 
(Table 2).

Discussion
Perianal fistulas develop in 40% of CD patients and are 
difficult to treat; reduced quality of life and a higher rate of 
perianal fistulas have been reported in East Asian CD 
patients.2,20 Limited studies have focused on the outcomes 
of PCD after perianal surgical intervention. In this retro-
spective study, we found that the cumulative probabilities 
of perianal relapse-free survival in patients treated with 
nonbiological medical therapy after surgery were 77.1% at 

Figure 2 Cumulative probabilities of perianal relapse-free survival in patients treated with nonbiological medications or infliximab using the Kaplan-Meier method.
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1 year, 54.6% at 3 years, and 30% at 5 years. IFX treat-
ment significantly reduced the risk of perianal and luminal 
recurrence compared with nonbiological therapy.

The management of perianal fistula CD is a difficult 
challenge in the clinic. Biological agents dramatically 
reduced the development of PCD and the risk of surgical 

Figure 3 Rate of survival without luminal relapse in patients treated with nonbiological medications or infliximab using Kaplan-Meier analysis.

Figure 4 Perianal recurrence-free survival following infliximab therapy discontinuation with a multivariate Cox regression model.
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resection;10 however, approximately 54% of patients who 
received IFX maintenance therapy for PCD stop respond-
ing after 54 weeks of follow-up.21 Meanwhile, the cumu-
lative rates of 5-year perianal fistula relapse and perianal 
surgery were not significantly decreased when using bio-
logic agents.22,23 Surgical intervention is indispensable for 
the drainage of septic complications.22 A total of 46.1% of 
PCD patients received surgery as the first-line therapy in 
an Indian study.24 In this study, we observed the outcomes 
of PCD patients after perianal surgery in a Chinese-based 
population and found that the cumulative probabilities of 
perianal relapse in IFX-treated patients were significantly 
lower than those in patients with nonbiological therapy at 
the 1-, 3- and 5-year follow-ups (8.4% vs 22.9%, 30.8% vs 
45.4%, 40.7% vs 70%, p=0.004). This was similar to the 
40.1% of patients who experienced fistula recurrence after 
a combination of IFX and non-cutting seton therapy at 5 
years.3

Seton treatment should not be recommended as the sole 
treatment for perianal Crohn’s fistulas.25 In contrast, the 
use of immunomodulators alone and anti-TNFα alone 
reduced the risk of PCD development after 2 years by 
52% and 47%,26 respectively. Our study showed that 

biological therapy concomitant with perianal intervention 
could significantly decrease fistula recurrence in perianal 
CD patients compared with conventional medication with 
surgery. These results are consistent with a study that 
reported that anti-TNFs along with a surgical approach 
can reduce the need for repeat surgery and result in 
improved outcomes in PCD patients.27 The overall 
improvement in patients who underwent surgery alone 
was 35.9% vs 71.3% in patients who received surgery 
and biological treatment.28

Because of the high cost of biologics and the lack of 
insurance coverage in China, the rate of biological therapy 
in PCD patients is low. Only 13.5% of PCD patients in 
Hong Kong receive biological therapy within the first year 
of a PCD diagnosis.2 In our study, anti-TNF agents were 
discontinued in 31 of 66 (47%) PCD patients who initiate 
IFX treatment. We also observed luminal relapse-free rates 
of 92.3%, 74.2% and 68.5% of infliximab-treated patients 
at 1, 3 and 5 years, respectively. This result differed from 
that reported in the prospective cohort study by Audrey 
et al, which showed that 97%, 87% and 84% of PCD 
patients were free of luminal recurrence at 1, 3 and 5 
years,17 suggesting a shorter duration of anti-TNFs use 
among PCD patients in China than in European countries.

In patients with perianal fistulizing Crohn’s disease 
who have achieved symptomatic response on anti-TNF 
therapy, the continued use of anti-TNF therapy was 
required to achieve and maintain complete remission. 
Moreover, as fistulas are a high risk factor for poor long- 
term outcomes, treatment of PCD could strive for com-
plete remission.29 The short-term use of anti-TNFs in 
combination with surgery did not significantly improve 
the long-term outcomes of PCD patients. Only 18% of 
patients achieved sustained clinical fistula healing after 
21 months of follow-up when infliximab was administered 
via 3 infusions (at 0, 2, and 6 weeks) without maintenance 
therapy.30 Half of the fistulising CD patients experienced 
a fistula relapse after biological therapy was 
discontinued,23 and more than 1 year of anti-TNF treat-
ment is recommended in association with surgery.31 These 
results also supported our study that discontinuation of 
IFX therapy during follow-up had a 2.4-fold increase in 
risk of fistula relapse. We also analyzed other factors 
associated with perianal relapse in PCD patients using 
anti-TNF after PSI. Importantly, we found complex fistula 
was an independent risk factor associated with perianal 
relapse. Patients with simple fistula always present with 
a high rate of deep remission as observed on magnetic 

Table 2 Multivariable Cox Regression Analysis in Predicting Factors 
for Perianal Crohn’s Disease Relapse After Discontinuation of 
Infliximab

Variable Odds Ratio (95% CI) P value

Gender 0.077(0.005–1.16) 0.064

Disease location

L1-ileal - -

L2-ileocolonic 0.115(0.003–5) 0.261

L3-colonic 0.68(0.035–13.231) 0.799

L4-upper digestive tract 0.307(0.012–7.766) 0.474

Disease phenotype

B1-non-penetrating non- 

stricturing

- -

B2-stricturing 0.55(0.176–1.711) 0.302

B3-penetrating 4.324(1.269–14.73) 0.019

Complex fistula 3.392(1.158–9.936) 0.026

IFX therapy discontinuation 2.43(1.061–5.565) 0.036

Chemotherapy 0.736(0.155–3.491) 0.7

Abbreviation: IFX, infliximab.
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resonance imaging (MRI). The complex fistula has multi-
ple and/or branching fistula tracts, rectovaginal fistula and/ 
or fistulas associated with active rectal disease or anal 
stenosis, always required combined medical therapy (at 
least one biologic drug) and surgical interventions such 
as advancement flaps, ligation of the intersphincteric fis-
tula tract, defunctioning stoma or proctectomy.32 Half of 
the patients with a complex fistula eventually require 
a proctocolectomy or proctectomy.33 We also found an 
increased risk of perianal recurrence in patients with 
a penetrating phenotype. This finding is supported by a 10- 
year follow-up study from Denmark that reported that 
penetrating behaviour increased the risk of PCD 
development.5 There is a strong association between peri-
anal and non-perianal fistulizing disease. Tang et al 
reported that 14% of patients with only perianal disease, 
approximately 10% with isolated luminal fistulas, whereas 
almost 8% had both phenotypes.34 This association is 
stronger in Crohn’s colitis than that limited to the small 
bowel.35 Conversely, another study reported that 
a stricturing phenotype was significantly associated with 
fistula relapse in PCD patients after surgery.17 

Unexpectedly, there was no difference between combina-
tion therapy and IFX alone in preventing perianal relapse 
in patients who achieved a remission after surgery in our 
research. Similar results were reported in a prospective 
study of 78 perianal CD patients, which found that main-
tenance therapy with immunosuppressants was not asso-
ciated with a reduced risk of perianal relapse.36 This is 
comparable to the finding by Pauline et al, who demon-
strated that 84% of patients sustained a perianal response 
after IFX discontinuation at 18 months.37 A prospective 
study also showed that maintenance of immunosuppres-
sants after anti-TNF discontinuation was associated with 
perianal relapse (HR = 0.3).23

Our study included a large number of perianal CD 
patients with long-term follow-up in China. Expensive 
drugs and a lack of medical insurance in China have 
made the treatment of PCD a great challenge. There 
were several limitations in this research. First, the defini-
tion of fistula remission after perianal surgery did not 
include MRI in all patients. The complete remission was 
defined as clinical and radiographic remission. 
Radiological healing was recently regarded as a goal for 
patients with fistulising CD, and it lagged behind clinical 
remission by a median of 12 months.38 MRI and endo-
scopic ultrasound(EUS) are accurate for the detection and 
classification of fistulas and are recommended in patients 

with suspicion of active fistulizing disease to delineate the 
anatomy of the fistula.39 The use of MRI or EUS to guide 
therapy in patients with CD perianal fistulas is associated 
with improved short- and long-term symptomatic response 
rates.39 Ng et al demonstrated that persistent active tracks 
on MRI still existed in 71% of patients treated with IFX at 
a median of 36 weeks of follow-up. Moreover, of 26 
PFCD patients treated with anti-TNFs in this study, MRI 
showed complete healing (20, 28, and 30%, respectively), 
improvement (68, 72, and 65%) and no change (12, 0, and 
0%) at 6, 12, and 18 months, respectively.40 Another study 
also investigated whether 35.3% of patients who received 
radiological remission developed relapse at a median of 6 
months after stopping anti-TNF therapy,36 showing that 
radiological assessment before stopping anti-TNF therapy 
is critical for perianal CD. Second, IFX drug levels were 
not assessed during the follow-up. High infliximab levels 
are associated with perianal fistula healing and closure in 
CD. A total of 117 patients were analysed, and patients 
with fistula healing had higher serum infliximab levels 
than those with active fistulas (15.8 vs 4.4 μg/mL). 
A trough level higher than 7.1 μg/mL was identified as 
the optimal trough level of infliximab for fistula healing.41 

In a similar study, patients with fistula healing had higher 
levels of infliximab than those without fistula healing (8.1 
vs 3.2 μg/mL).42 Additionally, IFX drug levels of 9.25 µg/ 
m at week 2 and 7.25 µg/m at week 6 were the best 
predictors of fistula response at weeks 14 and 30.43 

Third, in patients received seton placement, although it 
is recommended to keep the seton in place until at least the 
induction of the anti-TNF treatment period has been 
completed.44 Their setons removed mainly according to 
individual decisions instead of rigid proctoscopies that 
demonstrated absence of rectal inflammation, resulting 
this sample heterogeneous in some aspects. Fourth, the 
information about the use of antibiotic therapy among 
patients after perianal surgeries were lacked, as the use 
of antibiotics (metronidazole and ciprofloxacin) are 
recommended for initial management to achieve sympto-
matic response and may contribute to fistula healing.39 

Last, because the study had a long inclusion period 
according to the evolving guidelines, the debate about 
optimal strategies for the management of PCD and 
a lack of effective definitive surgical procedures for PCD 
resulted in a high rate of perianal fistula relapse in our 
study.

In summary, in the present study, the rate of perianal 
relapse in patients in China achieving remission after 

https://doi.org/10.2147/IJGM.S315505                                                                                                                                                                                                                                 

DovePress                                                                                                                                   

International Journal of General Medicine 2021:14 3394

Deng et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


perianal surgery with infliximab at 5 years was 40.7% 
compared with 70% in those with nonbiological therapy. 
For infliximab therapy, discontinuation of IFX use, 
a penetrating phenotype and complex fistulas were asso-
ciated with an increased risk of perianal relapse.
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