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Summary
Background The PISA-II trial showed that short-term anti-tumour necrosis factor (anti-TNF) therapy followed by
surgical closure induces radiological healing of perianal fistulas in patients with Crohn’s disease more frequently
than anti-TNF therapy alone after 18 months. This study aimed to compare long-term outcomes of both treatment
arms.

Methods Follow-up data were collected from patients who participated in the PISA-II trial, an international patient
preference randomised controlled trial. This multicentre trial was performed in nine hospitals in the Netherlands
and one hospital in Italy. Patients with Crohn’s disease above the age of 18 years with an active high perianal
fistula and a single internal opening were asked to participate. Patients were allocated to anti-TNF therapy
(intravenous infliximab, or subcutaneous adalimumab, at the discretion of the gastroenterologist) for one year, or
surgical closure combined with 4-months anti-TNF therapy. Patients without a treatment preference were
randomised (1:1) using random block randomisation (block sizes of six without stratification), and patients with a
treatment preference were treated according to their preferred treatment arm. For the current follow-up study,
data were collected until May 2022. Primary outcome was radiological healing on magnetic resonance imaging
(MRI), including all participants with a MRI made less than 6 months ago at the time of data collection. Analysis
was based on observed data.

Findings Between September 14, 2013, and December 7, 2019, 94 patients were enrolled in the trial. Long-term
follow-up data were available in 91 patients (36/38 (95%) anti-TNF + surgical closure, 55/56 (98%) anti-TNF). A
total of 14/36 (39%) patients in the surgical closure arm were randomly assigned, which was not significantly
different in the anti-TNF treatment arm (16/55 (29%) randomly assigned). Median follow-up was 5.7 years
(interquartile range (IQR) 5–7). Radiological healing occurred significantly more often after anti-TNF + surgical
closure (15/36 = 42% versus 10/55 = 18%; P = 0.014). Clinical closure was comparable (26/36 = 72% versus 34/
55 = 62%; P = 0.18) in both groups. However, clinical closure in the surgical group was achieved with less re-
interventions 4/26 (= 15%) versus 18/34 (= 53%), including (redo-)surgical closure procedures. Recurrences
occurred in 0/25 (0%) patients with radiological healing versus 27/76 (36%) patients with clinical closure,
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sometime during follow-up. Anti-TNF trough levels were higher in patients with long-term clinical closure in both
groups (P = 0.031 and P = 0.014). In 6/11 (55%) patients in the anti-TNF group with available trough levels,
recurrences were diagnosed within three months of a drop under 3.5ug/ml. 36 patients stopped anti-TNF, after
which 0/14 (0%) patients with radiological healing developed a recurrence and 9/22 (41%) with clinical closure.
Self-rated (in)continence was comparable between groups, and 79% (60/76) of patients indicated comparable/
improved continence after treatment. Decision-regret analysis showed that all (30/30) anti-TNF + surgical closure
patients agreed or strongly agreed that surgery was the right decision versus 78% (36/46) in the anti-TNF arm. All
surgical closure patients would go for the same treatment again, whereas this was 89% (41/46) in the anti-TNF arm.

Interpretation This study confirmed that surgical closure should be considered in amenable patients with perianal
fistulas and Crohn’s disease as long-term outcomes were favourable, and that radiological healing should be the aim
of treatment as recurrences only occurred in patients without radiological healing. In patients with complete MRI
closure, anti-TNF could be safely stopped.

Funding None.

Copyright © 2023 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Perianal fistula; Crohn disease; Anti-TNF; Ligation of intersphincteric fistula tract (LIFT); Advancement
flap
Research in context

Evidence before this study
Current guidelines recommend anti-tumour necrosis factor
(TNF) treatment and suggest considering surgical closure in
patients with surgically amenable disease. However, the PISA-
II trial showed that, at 18 months follow-up, short-term anti-
TNF therapy combined with surgical closure induces
radiological healing of perianal fistulas in patients with
Crohn’s disease more frequently than anti-TNF therapy alone.
Furthermore, current guidelines state that clinical assessment
is sufficient to evaluate response to treatment of perianal
fistulas in patients with Crohn’s disease and only recommend
additional magnetic resonance imaging (MRI) to evaluate
improvement of fistula inflammation.

Added value of this study
Perianal fistulas in patients with Crohn’s disease can have a
great impact on patients’ quality of life and are difficult to
close permanently. To our knowledge, the PISA study was the
first study to directly compare outcomes after short-term
anti-TNF therapy combined with surgical closure to anti-TNF
therapy. The current manuscript presents the long-term
results with a median follow-up of 5.7 years. These data

suggested that radiological healing occurred more often in
the surgical closure arm, whereas clinical closure was
comparable between the two treatment arms. However, this
was after a re-intervention (including attempt of surgical
closure) in more than half of the patients in the anti-TNF
treatment arm. Long-term clinical closure was related to
higher anti-TNF trough levels in both study arms. The study
also showed that recurrences did not occur in patients with
radiological healing during long-term follow-up, whereas
recurrences were seen in more than one third of patients with
clinical closure. The majority of recurrences after clinical
closure in the anti-TNF group were directly related to a
decrease in anti-TNF trough level.

Implications of all the available evidence
The current study indicates that long-term outcomes of
short-term anti-TNF therapy combined with surgical closure
are favourable compared to anti-TNF therapy alone, especially
in terms of radiological healing. Radiological healing on MRI –
defined as a completely fibrotic fistula tract – was found a
reliable prognostic parameter for lasting clinical closure.
Introduction
Perianal fistulas in patients with Crohn’s disease can be
difficult to close, and achieving long-term closure is
even more challenging. Over the years, multiple medical
and surgical treatment approaches have been suggested
in order to achieve closure, reduce perianal fistula
symptoms such as pain, discharge, abscess formation
and reduce the overall negative impact on quality of life.
However, it is still unclear what the most optimal choice
of treatment is for long-term closure of perianal fistulas
in patients with Crohn’s disease.

To date, only two randomised controlled trials
(RCTs) were able to directly compare medical and sur-
gical treatment of perianal fistulas in patients with
Crohn’s disease in the short and medium long-term.
The first was the PISA-I study1 which compared re-
intervention rates after chronic seton drainage, anti-
tumour necrosis factor (anti-TNF) therapy and surgical
www.thelancet.com Vol 61 July, 2023
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closure after short-term anti-TNF treatment. Unfortu-
nately, the study could not draw conclusions on closure
rates due to early termination of the trial because of
futility, with the highest re-intervention rates in the
chronic seton drainage arm. Therefore, the PISA-II
study2 was initiated, a patient preference RCT which
focussed on radiological healing on magnetic resonance
imaging (MRI), which is suggested as a superior
assessment of deep healing compared to clinical evalu-
ation.3 The PISA-II study showed more frequent in-
duction of radiological healing after short-term anti-TNF
treatment combined with surgical closure compared to
anti-TNF therapy at 18 months follow-up.2 The study
also showed that radiological healing was associated
with no recurrences at the time.

Previous studies have suggested that recurrences can
occur after cessation of anti-TNF therapy4 and that
closure of Crohn’s perianal fistulas may be achieved by
anti-TNF dose intensification to increase serum drug
levels.5 However, it is unknown whether a drop in anti-
TNF trough level is associated with recurrences and
whether radiological healing at 18 months follow-up is
indeed associated with long-term clinical closure
without recurrences during long-term follow-up after
stopping anti-TNF. The aim of this study was therefore
to compare long-term outcomes after short-term anti-
TNF treatment combined with surgical closure to anti-
TNF therapy alone.
Methods
Study design and participants
In this follow-up study, data were collected from pa-
tients who participated in the previously reported PISA-
II trial.2 In short, the PISA-II trial was a multicentre,
international patient preference RCT that compared
short-term anti-TNF treatment combined with surgical
closure to anti-TNF therapy as treatment of perianal
fistulas in patients with Crohn’s disease. A total of 94
patients were included between September 14, 2013 and
December 7, 2019.

All patients with Crohn’s disease above the age of 18
years with an active high perianal fistula, defined as a
fistula located in the upper two-thirds of the striated anal
muscles (i.e. located in the upper part of the external
sphincter or located in the puborectal muscle), and a
single internal opening were eligible for inclusion. Pa-
tients with a stoma, recto-vaginal fistula, active proctitis
(defined as the presence of any active mucosal inflam-
mation or ulcers >5 mm in diameter in the rectal mu-
cosa), anorectal stenosis (defined as inability to
introduce a proctoscope), submucosal and low, inter-
sphincteric fistulas, multiple internal fistula openings,
use of anti-TNF medication for more than 3 months
before randomisation, contraindication or previous un-
successful anti-TNF treatment for perianal fistula, and
dementia or altered mental status that would prohibit
www.thelancet.com Vol 61 July, 2023
the understanding and giving of informed consent were
excluded. All included patients previously provided
written informed consent.

Randomisation and masking
Patients without a preference for one of the treatment
arms were randomised (1:1) and others were treated
according to their preference. Central automated ran-
domisation from the trial website of the Academic
Medical Centre (ALEA Clinical, Abcoude, the
Netherlands) was used for block randomisation with
block sizes of six.2 It was not possible to mask treatment
allocation from patients and medical personnel. The
specialised radiologist scoring the primary outcome was
masked for both treatment allocation and clinical
outcome.

Procedures
The anti-TNF therapy arm consisted of 6 weeks of seton
drainage and medication that consisted of either intra-
venous infliximab or subcutaneous adalimumab for 1
year, at the discretion of the gastroenterologist. Anti-
TNF was initiated in combination with a tablet azathi-
oprine 2.0–2.5 mg/kg once a day, or a tablet or sus-
pension mercaptopurine 1.0–1.5 mg/kg. Surgical
closure entailed the ligation of the intersphincteric fis-
tula tract (LIFT) procedure or the advancement flap, at
the discretion of the surgeon.2 Surgical closure proced-
ures were performed after approximately 8–12 weeks
seton drainage and after approximately 6–10 weeks anti-
TNF therapy. Anti-TNF therapy was stopped at around 4
months, at the discretion of the treating
gastroenterologist.

For the current study, long-term follow-up data were
collected from the time of enrolment in the PISA-II trial
until April 30th 2022. Data were collected by medical
chart review, by telephone contact and, if needed, by e-
mail. The PISA-II2 study received central approval from
the Medical Ethical Committee at the Amsterdam Uni-
versity Medical Centers, location University of Amster-
dam, and all other participating centres and was
conducted in accordance with the principles of the
Declaration of Helsinki and Good Clinical Practice
guidelines. For the current study, formal approval and
individual patient informed consent was waived by the
Medical Ethics Review Committee of the Amsterdam
University Medical Centers. This long-term follow-up
analysis was not prespecified in the original PISA-II
study protocol.

Outcomes
The primary outcome of the PISA-II trial was radiolog-
ical healing at MRI after 18 months follow-up.2 Radio-
logical healing was defined as a completely hypointense,
fibrotic fistula tract; absence of hyperintensity on T2-
weighted sequences regardless of fat suppression and
no enhancement of the tract after contrast
3
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administration on a fat suppressed T1-weighted
sequence.6 In the current study, the primary outcome
was long-term radiological healing at MRI according to
the same definition and determined by a specialised
radiologist (JS). Follow-up ended on April 30th 2022 for
all included patients, however, a MRI was included as
the long-term MRI if it was performed less than 6
months ago at the time of data collection (May 2022). In
patients without a long-term MRI, with a clinically open
fistula, the fistula was considered not radiologically
healed. Secondary outcomes included long-term clinical
closure, defined as closure of the external opening
without discharge of pus or faeces on palpation which
persisted until end of follow-up, and the effect of trough
levels on clinical closure, re-interventions, defined as
need for additional treatment besides the treatment(s) in
the treatment arm in which the patient was enrolled,
recurrences, defined as reopening of the external
opening after clinical closure, and the influence of
(suboptimal) anti-TNF serum trough levels on recur-
rence. Re-interventions were performed at the discre-
tion of the treating physician and based on the clinical
symptoms (with or without additional MRI). For both
treatment groups the same criteria applied, both were at
the discretion of the treating physician. Median trough
levels were determined during maintenance anti-TNF
therapy, and based on at least two consecutive mea-
surements. In case of fistula recurrence, the specific
trough level closest to date of recurrence was analysed
and compared to the known median trough level before.
A suboptimal anti-TNF trough level was defined as <7.1
ug/ml for infliximab and <6.8 ug/ml for adalimumab.7

Furthermore, patients were retrospectively asked about
their pre- and post-treatment continence (improved,
decreased or never had any incontinence problems), and
asked to complete a decisional regret questionnaire. The
validated Decision Regret Scale (DRS) was used at the
end of follow-up to evaluate patients’ distress or remorse
after anti-TNF induction combined with surgical closure
or anti-TNF therapy.8 The DRS contains five questions
and uses a Likert-type scale for the answers ranging
from 1 (“strongly agree”) to 5 (“strongly disagree”). The
final score could be converted to a score ranging from
0 (no regret) to 100 (highest regret).

Statistical analysis
Data were collected in an electronic database. All cate-
gorical data are presented as frequencies and percent-
ages, continuous normally distributed data as mean and
standard deviation (SD) and continuous non-normally
distributed data as median and interquartile range
(IQR). Chi-square or Fisher’s exact test were used as
appropriate to compare primary and secondary outcome
parameters for the two treatment arms. Median anti-
TNF trough levels were compared using the Mann–
Whitney U test. Kaplan–Meier survival analysis was
done for all included patients to estimate the time until
reaching long-term clinical closure. Time-to-event is
time until reaching long-term clinical closure or until
the end of their follow-up. A two-sided P-value of less
than 0.05 was considered statistically significant. All
statistical analyses were performed using the IBM Sta-
tistical Package for the Social Sciences (version 26.0).

Role of the funding source
There was no funding source for this study.
Results
Long-term follow-up data were collected from 91 out of
94 patients (97%) included in the PISA-II trial, of whom
36/38 were allocated to the surgical closure arm and 55/
56 to the anti-TNF treatment arm. Of the three excluded
patients, one had died from a tongue-base carcinoma,
not related to study treatment, and two patients from
different hospitals were lost to follow-up and telephone
contact as well as e-mail went unanswered. Of the 36
patients in the surgical closure arm, 14 were randomly
assigned and 22 chose the treatment arm. Of the 55
patients in the anti-TNF treatment arm, 16 were
randomly assigned and 39 chose the treatment arm.
Patients were predominantly females (59%) and had a
median age of 33 years (IQR 26–44). All baseline char-
acteristics between the two treatment arms were com-
parable (Table 1). Median follow-up was 5.7 years (IQR
5–7).

During long-term follow-up, a total of 25 patients
reached radiological healing. This was significantly
different between short-term anti-TNF therapy com-
bined with surgical closure and anti-TNF therapy (15/
36 = 42% versus 10/55 = 18%; P = 0.014). Long-term
clinical closure occurred in 26/36 (72%) in the surgi-
cal closure arm and in 34/55 (62%) in the anti-TNF
treatment arm (P = 0.18). In 18/34 (53%) patients in
the anti-TNF treatment arm long-term clinical closure
was reached after a re-intervention, compared to 4/26
(15%) in the surgical closure arm (P = 0.003). This re-
intervention entailed a surgical closure procedure in
14/18 (78%) patient in the anti-TNF treatment arm
(Fig. 1). In the anti-TNF treatment arm, 16/55 (29%)
patients reached long-term clinical closure without
additional treatment and 5/55 (9.1%) patients reached
radiological healing without additional treatment.

The Kaplan Meier of all included patients shows that
patients in the surgical closure arm reached long-term
clinical closure significantly earlier, after median 8
months (IQR 5–16), compared to patients in the anti-
TNF treatment arm, after median 19 months (IQR
11–29) (P = 0.049) (Fig. 2). In the surgical closure arm,
the interval between the surgical closure procedure and
clinical closure is even shorter (median 4 months, IQR
1–13).

Trough levels were available in 16/36 patients in
the surgical closure under anti-TNF arm (median
www.thelancet.com Vol 61 July, 2023
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Short-term anti-TNF
treatment + surgical closure (n = 36)

Anti-TNF (n = 55)

Follow-up, median years (IQR) 6.1 (4.8–7.4) 5.4 (4.3–6.8)

Age at inclusion, median years (IQR) 32 (26–51) 35 (26–46)

Female, n (%) 21 (58) 33 (60)

Male, n (%) 15 (42) 22 (40)

Active smoker at baseline, n (%) 12 (33) 16 (29)

BMI at baseline, median kg/m2 (IQR) 24 (21–27) 23 (21–27)

Montreal disease location, n (%)

- L1: Ileal 25 (69) 33 (60)

- L2: Colonic 6 (17) 8 (15)

- L3: Ileocolonic 5 (14) 14 (25)

- L4: Isolated upper disease 0 (0) 0 (0)

Previous anti-TNF treatment at baselinea, n (%) 15 (42) 20 (36)

Crohn’s disease duration at baseline, median years (IQR) 3 (1–9) 5 (1–14)

Number of external openings at baseline, median (IQR) 1 (1–2) 1 (1–2)

IQR, interquartile range; BMI, Body Mass Index. aMore than 6 months ago.

Table 1: Baseline characteristics included patients.

Fig. 1: Consort flow diagram towards long-term clinical closure. Fig. 1 shows the number of patients per treatment group that reached long-
term clinical closure, and if a re-intervention was needed to achieve long-term clinical closure. Analysis after median 5.7 years follow-up.
Abbreviations used: Anti-TNF, anti-tumour necrosis factor therapy; HBOT, hyperbaric oxygen therapy
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Fig. 2: Kaplan Meier (one minus survival function) for time to clinical closure. Fig. 2 shows the Kaplan Meier curve (one minus survival function)
of all included patients and the time-interval until reaching long-term clinical closure per treatment arm. In blue, the anti-TNF treatment arm is
visualised and in red, the surgical closure treatment arm is shown. The X-axis shows the follow-up period in months, and the Y-axis shows the
percentage of patients that reached long-term clinical closure at a certain time point.
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trough level 4.8, IQR 1.5–8.1) and in 32/55 patients in
the anti-TNF arm (median trough level 6.6, IQR
2.4–10.7). In both groups, clinical closure was asso-
ciated with a significantly higher trough level (surgical
closure group 7.6 vs 3.0, P = 0.031 and anti-TNF
group 8.6 vs 4.6, P = 0.014). A total 21/48 patients
(44%) had a trough level >7.5. From these 21 patients
16 (76%) achieved clinical closure, whereas only
8/27 (30%) achieved clinical closure with a trough
level <7.

Recurrences occurred in 9/36 (22%) patients in the
surgical closure arm compared to 19/55 (35%) in the
anti-TNF treatment arm (P = 0.2 1). None of the 25
patients (0%) with radiological healing had a recurrence
compared to 27 out of the in total 76 patients (36%) who
reached clinical closure sometime during the median
5.7 years follow-up. Recurrences also occurred in pa-
tients with an almost completely fibrotic tract and only
minimal activity on MRI (Fig. 3).
In 6/11 (55%) patients in the anti-TNF group with a
clinical recurrence and available trough level, a recur-
rence was detected within three months of trough level
decrease under 3.5. In the 25 patients with radiological
healing, 14 patients stopped anti-TNF. None of them
developed a recurrence. In the 76 patients with clinical
closure sometime during follow-up, a recurrence was
seen in 9/22 patients (41%) who stopped anti-TNF.

A total of 76/91 patients (84%) completed the self-
rated incontinence questionnaire and the DRS: 30/36
(83%) in the surgical closure arm and 46/55 (84%) in
the anti-TNF treatment arm. Overall, 21/76 (28%) had
improved continence (less incontinence problems) after
treatment, which was not significantly different between
both treatment arms (11/30 (37%) versus 10/46 (22%);
P = 0.16). In total, 60/76 (79%) of all patients indicated
comparable/improved continence after treatment. In
the surgical closure arm, 9/30 patients (30%) had more
complaints of incontinence after treatment and in the
www.thelancet.com Vol 61 July, 2023
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Fig. 3: Axial T1 and T2-weighted sequence of a patient with a recurrence after almost reaching radiological healing. Fig. 3 shows axial T1 and T2-
weighted sequence of a patient that had a recurrent fistula after almost reaching radiological fistula healing. Figure A and B are of a fistula tract
that was thought to be completely fibrotic. A is a T2-weighted sequences where a subtle linear hyperintense signal at the arrow in A is visible,
which is also visible in fat-suppressed T1-weighted image B. Figure C and D are of the recurrent fistula tract. Figure C is a fat-suppressed T1-
weighted sequence and figure D is a T2-weighted sequence. In figure C you can see the fistula tract at the same level as in B. Figure D is at a
somewhat higher level where you can more clearly see the diameter of the recurrent fistula tract.

Articles
anti-TNF treatment arm 7/46 patients (15%) had more
incontinence problems. Of the 7 patients with increased
incontinence in the anti-TNF treatment arm, 6 were
after a surgical re-intervention (4 surgical closure pro-
cedures and 2 incision and (seton) drainage). There was
no significant difference in incontinence between pa-
tients undergoing LIFT or advancement flap. Further-
more, patients with long-term clinical closure more
often had an improved continence compared to those
without long-term clinical closure (19/52 (37%) versus
2/24 (8%); P = 0.011).

Total DRS score was median 3 (IQR 0–25) in the
surgical closure arm and median 10 (IQR 0–30) in the
anti-TNF arm (P = 0.73). All patients (30/30) in the
surgical closure arm agreed or strongly agreed that un-
dergoing their treatment (surgery) was the right deci-
sion compared to 78% (36/46) in the anti-TNF arm
(Table 2). Also, 100% (30/30) of the patients in the
surgical closure arm would go for the same treatment if
www.thelancet.com Vol 61 July, 2023
they had to do it over again, whereas this was 89% (41/
46) for the patients in the anti-TNF group.
Discussion
This long-term observational study of the PISA-II cohort
showed that after a median follow-up of 5.7 years, 42%
of patients in the surgical closure arm reached long-
term radiological healing and 72% reached persistent
clinical closure. In contrast, 18% of patients in the anti-
TNF alone arm reached long-term radiological healing
and 62% reached long-term clinical closure, which was
after a surgical (re-)intervention in more than half of the
patients. No recurrences occurred in any of the patients
that reached radiological healing during follow-up, even
in patients that stopped anti-TNF. These follow-up re-
sults confirm the notion that radiological healing is a
valuable prognostic parameter for long-term fistula
treatment success and should be the aim in fistula
7
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Strongly agree,
n (%)

Agree,
n (%)

Neither agree nor
3disagree, n (%)

Disagree,
n (%)

Strongly disagree,
n (%)

It was the right decision

Surgical closure (n = 30) 20 (67) 10 (34) 0 (0) 0 (0) 0 (0)

Anti-TNF (n = 46) 24 (52) 12 (26) 8 (17) 2 (4) 0 (0)

I regret the choice that was made

Surgical closure (n = 30) 0 (0) 0 (0) 1 (3) 6 (21) 23 (77)

Anti-TNF (n = 46) 0 (0) 1 (2) 0 (0) 12 (26) 33 (72)

I would go for the same choice if I had to do it over again

Surgical closure (n = 30) 18 (60) 8 (28) 4 (14) 0 (0) 0 (0)

Anti-TNF (n = 46) 24 (52) 15 (33) 2 (4) 5 (11) 0 (0)

The choice did me a lot of harm

Surgical closure (n = 30) 1 (3) 3 (10) 1 (3) 7 (24) 18 (60)

Anti-TNF (n = 46) 0 (0) 4 (9) 3 (7) 16 (35) 23 (50)

The decision was a wise one

Surgical closure (n = 30) 22 (73) 7 (24) 1 (3) 0 (0) 0 (0)

Anti-TNF (n = 46) 25 (54) 18 (39) 3 (7) 0 (0) 0 (0)

Table 2: Decision regret scale.
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treatment. Furthermore, it can be used as a guide to
stop biological therapy if given for perianal disease only.
It furthermore encourages the use of surgical closure
following anti-TNF induction as first-line treatment for
high perianal fistulas with a single internal opening in
patients with Crohn’s disease.

This is the first study to directly compare long-term
outcomes after short-term anti-TNF therapy combined
with surgical closure to anti-TNF therapy. Results of
surgical closure were favourable, especially in terms of
radiological healing. Previous studies showed compa-
rable radiological healing rates after anti-TNF treatment
ranging from 20% to 32% and higher radiological
healing rates after surgical closure ranging from 48% to
56%.4,9–11 Acceptance of small residual abnormalities on
MRI could explain these higher radiological healing
rates.4,12 Our results showed that even a slight residue on
MRI can result in a recurrence as indicated in Fig. 3,
whereas no recurrences occurred in patients with
radiological healing (i.e. deep healing).

Currently, the European Crohn’s and Colitis Orga-
nisation guideline states that clinical assessment (a
decrease in fistula drainage) is sufficient to evaluate
response to treatment and only recommends an addi-
tional MRI to evaluate improvement of fistula inflam-
mation.13 Also, the Selecting Therapeutic Targets in IBD
program (STRIDE-II) does not define therapeutic targets
for perianal fistulas to be used for a ‘treat-to-target’
strategy.14 However, in our study, recurrences occurred
in 36% of patients that reached clinical closure some-
time during follow-up and no recurrences occurred in
patients with radiological healing. This emphasizes the
importance of evaluation of fistula activity on MRI,
especially when considering stopping anti-TNF. In
literature it has already been suggested that MRI results
best correlate with treatment response and can predict
long-term outcome.3,15 Our study confirms that radio-
logical healing on MRI – so a completely fibrotic fistula
tract – is a reliable prognostic parameter for lasting
clinical closure and should be a therapeutic target for
perianal fistulas in patients with Crohn’s disease.

Our results are in line with previous publications.16

In the anti-TNF treatment arm, more than half of the
patients needed a re-intervention, and 78% of those
underwent a surgical closure procedure before reaching
long-term clinical closure. This could explain why pa-
tients in the surgical closure arm reached long-term
clinical closure significantly earlier than patients in the
anti-TNF treatment arm. Overall, we found that 29% of
patients reached long-term clinical closure purely on
anti-TNF treatment. This is comparable to the 35%
maintained remission rates described in the systematic
review of Lee et al.17 The slightly higher percentage
could be explained by the shorter follow-up period of 26
and 54 weeks in the evaluated studies.18,19 Interestingly,
in the current study, long-term clinical closure was
associated with a higher median trough levels, and the
majority of recurrences in the patient group with avail-
able trough levels were associated with a decrease to
under 3.5. This could be another argument to aim for
radiological healing, as although anti-TNF treatment can
be continued for years, antibody formation, adverse
events, development of an allergy, or a patient’s wish to
stop medication is seen quite frequently. The current
data however suggest that stopping anti-TNF can only be
advised when complete radiological healing has been
achieved.

Patients treated with anti-TNF therapy only may
benefit from higher trough levels.5,20 In our study we
saw that in some patients timing of recurrences was
associated to either a swift drop in anti-TNF trough level
or a suboptimal anti-TNF trough level. Previous studies
www.thelancet.com Vol 61 July, 2023
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confirm this and showed that in patients treated with
anti-TNF therapy without radiological healing, clinical
recurrences can occur after cessation of therapy.4,10,21 We
found that only patients without radiological healing had
a recurrence. Current literature furthermore suggests
that fistula closure is more likely with higher anti-TNF
trough levels than needed for luminal disease.5,22–24

This could be due to higher production of local TNF
in the fistula tract itself and the surrounding tissue.25

However, there is an ongoing discussion about what
the most optimal therapeutic range for anti-TNF as
treatment of perianal fistulas in patients with Crohn’s
disease is, for both infliximab and adalimumab.5,7,23,26,27

Obtaining clarity on this is especially important since
higher trough levels possibly increase the chance of
developing (serious) side effects, and a possible associ-
ation has been found that higher anti-TNF concentra-
tions may lead to higher overall disease burden and
lower quality of life,28,29 although there are also studies
that draw contrary conclusions.30–32

Control of pain and incontinence are among the
main targets of treatment of perianal fistulas, and the
latter is one of the most common reasons for patients to
refrain from surgical procedures. Interestingly, the DRS
showed us that 100% of the patients in the surgical
closure arm agreed or strongly agreed that undergoing
surgery was the right decision, including the nine pa-
tients (30%) with more incontinence problems after
surgical closure, compared to 78% in the anti-TNF arm.
This was in line with the Perianal Disease Activity Index
(PDAI) after 18 months in the PISA-II trial, the refer-
ence standard for evaluating severity of perianal disease
ranging from 0 to 20 points, with a median of 1 in the
surgical closure arm and a median of 4 in the anti-TNF
treatment arm (≤5 is indicative of non-severe disease
activity).2 Our previous retrospective study also showed
that almost half of the patients even had an improved
continence after surgical closure and that in one third of
the patients continence was clinically unaffected by the
procedure.11 The DRS also showed that 13% of patients
in the surgical closure arm, and 9% in the anti-TNF arm
felt that their choice did them a lot of harm. Neverthe-
less, all patients in the surgical closure arm would
furthermore go for the same treatment if they had to do
it over again, whereas 11% of the patients in the anti-
TNF group would not go for the same treatment. All
this suggests that other factors might be more important
than continence, such as recurrences or need for a re-
intervention.

It is important that patients are properly counselled
about their treatment options, especially since fistula
treatment is all about quality of life. Counselling would
optimally entail a consultation with both a surgeon and
gastroenterologist. This multidisciplinary approach is
gradually finding its way to standard practice and is
increasingly recommended for patients with perianal
Crohn’s disease.13,33,34 Counselling patients for surgical
www.thelancet.com Vol 61 July, 2023
closure should start early, since a significant proportion
of patients in the anti-TNF treatment arm end op un-
dergoing a surgical closure procedure during long-term
follow-up anyway.

When interpreting current data, some limitations
should be considered. The presented long-term results
are for a specific type of perianal fistula (high, with one
internal opening and without proctitis) and may there-
fore not be generalised to other perianal fistula types. It
should also be realised that, after 18 months, no struc-
tured follow-up or treatment protocol was committed for
the PISA-II patients. Therefore, data collected by med-
ical chart review were in some patients incomplete,
including data on smoking and on stopping, or
continuing anti-TNF therapy in the surgical closure
group, which might have contributed to the prevention
of fistula recurrences. Incomplete data were com-
plemented by data collected by telephone contact and, if
needed, e-mail, which might have influenced the accu-
racy. Patients were also retrospectively asked about their
pre-treatment continence, which could result in recall
bias. However, a global change question was used to
lower this risk.

Although therapeutic drug monitoring nowadays is
becoming more prevalent, this was still quite unusual at
the start of the study back in 2013. As anti-TNF trough
levels were not part of the initial predefined outcomes,
they were irregularly measured and available in a mi-
nority of patients. There may therefore be selection bias
as to who received testing. However, the available data
on trough levels are in line with previous literature.

In conclusion, this long-term follow-up study shows
favourable long-term outcomes of short-term anti-TNF
therapy combined with surgical closure compared to
anti-TNF therapy alone as treatment of perianal fistulas
with a single internal opening in patients with Crohn’s
disease. We found comparable clinical closure rates,
however, after re-interventions in more than half of the
patients in the anti-TNF treatment arm. We also found
higher radiological healing rates after surgical closure
with no recurrences even after stopping anti-TNF,
which supports the finding that radiological healing –

so a completely fibrotic fistula tract - should be the aim
of treatment.

These data therefore support that patients with a
perianal fistula and Crohn’s disease amenable for sur-
gical closure should be offered this in combination with
short-term anti-TNF therapy in order to increase the
chance of achieving deep radiological healing.
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