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(Abstract )

Exclusive Enteral Nutrition (EEN) is considered the standard of care for the treatment of children with Crohns
Disease (CD) but it is rarely used in adults. The main reason for this might be severe dietary restrictions,
resultingin areduced quality oflife and a lack of compliance with the diet. The development of less restrictive
dietary strategies has improved therapy adherence and thus also the success of the therapy in recent years.
The therapy of fistulas in CD is generally considered difficult and nutritional therapy for fistulas has not
been systematically investigated. We present the case of a patient with fistulizing CD. Immunosuppressive
therapy with a biological was complicated by urothelial carcinoma, and an alternative treatment had to be
found. In our patient, Crohns Disease Exclusion Diet (CDED) and Partial Enteral Nutrition (PEN) resulted
in normal stool consistency and frequency, and one and a half years after the start of the exclusion diet, the

patient remains in clinical remission.
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Introduction

Fistulas in various locations of the gastrointestinal tract occur frequently in CD and are difficult to
treat. Close cooperation between surgeons and gastroenterologist is essential for a successful treatment.
The Tumor Necrosis Factor (TNF) inhibitor infliximab is considered the first-line therapy for fistulizing CD
[1]. In case of intolerance or failure of this therapy, adalimumab, vedolizumab, ustekinumab, or stem cell
therapy with Alofisel® can be considered. Nutritional therapies for CD including EEN, half-elemental diet
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and CDED + PEN are emerging treatment option for CD. These therapies are highly efficient and well tolera-
ted and have long been used in the therapy of pediatric CD [2]. However, all nutritional therapies, especially
EEN are less palatable, and the required dietary restrictions can reduce the quality of life. For these reasons,
it has so far been underused in adults [3,4]. CD is a chronic inflammatory condition and a wide range of
manifestations and complications. For instance, CD is also a known risk factor for urolithiasis, experienced
by our patient due to loss of bile acid and increased absorption of oxalate. Male gender, disease activity and
intestinal surgery could be identified as risk factors in a Swiss study; fitting to our patient [5]. Comorbidi-
ties, including malignant disease, can limit treatment options in CD. Our understanding regarding the effect
of biologicals and immunosuppressant’s on co-existing malignant disease is limited. Most data are mainly
derived from rheumatologically studies, due to a high number of patients and long treatment experience
for this indication [6-8]. Unfortunately, in almost all studies on Disease-Modifying Antirheumatic Drugs
(DMARDs), malignant disease has been an exclusion criterion. In a British and German study with registry
data of patients with DMARD-treated rheumatoid arthritis, no increased incidences of malignancies could
be found [7,8]. However, data from randomized, placebo-controlled trials are lacking. Current guidelines
advise against therapy with biologicals in the presence of malignant disease and an observation period

after curative anti-cancer therapy is advised before starting biologicals [6].
Case Presentation

In 2017, a gentleman in his fifties presents to our unit for the management of fistulizing CD. Past me-
dical history is remarkable for a partial small intestinal resection in his twenties, with the macroscopic and
histological diagnosis of CD. Due to a mild course of CD, the patient has remained without medical therapy
for many years. Unfortunately, there are no preliminary reports from this time, including endoscopies. In
2017, the patient becomes increasingly symptomatic with complex perianal, perirectal, and transsphinc-
teric fistulas. From April to August 2017, the fistulas are drained surgically several times, and Setons are
inserted. A colonoscopy in September 2017 showed several fibrin-covered ulcerations and an impassable
inflammatory stenosis in the area of the ileocolostomy. In November 2017, immunosuppressive therapy
with infliximab (Remicade®) at 400 mg (4 mg/kg body weight) is started with the second dose after 2
weeks, the third after 4 weeks, and then every 2 months [1]. Following our guidance, the patient stopped
his long-standing smoking habit in 2019 [9]. After 1 year of infliximab treatment, anti-drug antibodies
are detected (Figure 1A), and the therapy is switched to adalimumab (Humira®) [10]. However, due to
more pain and secretion from the fistulae, the therapy is switched back to infliximab (Inflectra®) starting
with 500 mg (5 mg/kg body weight) at weeks 0, 2, and then every 6 weeks. Low trough levels (0.6 pg/
ml) prompt an increase in dosage at a shorter interval (800 mg, 8 mg/kg body weight every 4 weeks). Be-
cause the patient remains symptomatic with purulent secretions from the fistulas, 100 mg/d azathioprine
(Imurek®) is added to the therapeutic regimen in December 2019 [11]. Three months later, in March 2020,
sigmoidoscopy shows no macroscopic signs of inflammation in the sigmoideum, a mild edematous proctitis
and slightly reddened pseudo-polypoid elevations at the anocutaneous line, without recognizable fistula
openings. Infliximab trough levels are now in the supratherapeutic range (20 pg/ml) with no detectable
anti-drug antibodies. Fistula activity made surgical drainage and Seton insertion necessary in March and

May 2020 (Figures 2A + B with pelvic MRI 04/2020). In September 2020, the patient develops Escherichia
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coli bacteremia and herpes zoster reactivation (shingles) and azathioprine is stopped. In the following 14
months, the patient remains in clinical remission, with continuing subtherapeutic infliximab levels (Figure
1A+B). In December 2021, the patient develops left-sided renal colic and a CT scan reveals urolithiasis
and urinary outflow obstruction, and a double | stent catheter is inserted. In January 2022, cystoscopy
with flushing cytology leads to the diagnosis of urothelial carcinoma, which is surgically removed by Tran-
surethral Resection of the Urinary Bladder (TURB). Immunosuppression with infliximab is stopped before
the operation. In February 2022, a follow-up resection is performed for stage T1 disease. Adjuvant therapy
with Bacillus Calmette-Guérin (BCG) installations is started in March 2022 with plans to continue the the-
rapy for 1-3 years. To avoid interferences with the adjuvant BCG immunotherapy, infliximab is not restarted
and we decided against the use of other immunosuppressive therapeutic options. A colonoscopy in March
2022 shows a macroscopic (neo) terminal ileitis with evidence of multiple elongated fibrinous ulcerations
in the distal 10 cm of the neoterminal ileum and substenosis in the area of the inflamed ileo-colostomy.
Perianal Fistula orifices are visible in distal rectum and proximal anal canal inactive at time of examination
(Figures 3A+B). Clinical the patient was still in remission. In April 2022, we start CDED with PEN using a
nutritional formula (Modulen®) [12-14]. The patient has been able to integrate the diet well into his daily
routine. In October 2023, at the time of writing, 18 months after the start of CDED and PEN, he reports
normal stool consistency and frequency with two daily bowel movements. The fistulas continue to secrete
blood and pus, but without pain or the need for antibiotics. Surgery and antibiotic treatment for fistulas
had last been necessary in June 2022, respectively. CD remission under CDED with PEN was confirmed by
alow CRP value (6-11 mg/L, normal range <5 mg/ L, see Figure 1A). Similarly, the Crohn’s Disease Activity
Index (CDAI) is at 20 points (Figure 1A), indicating persistent clinical remission. A control endoscopy has

not yet taken place.
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Nutritional therapy for Crohn’s disease

As early as 1973, Voitk et al. found that enteral nutrition had a positive effect on the activity of
Crohn’s disease. Enteral nutrition had initially been started to improve the nutrition of patients before
planned surgery; however, with nutritional therapy, Crohn’s disease often improved so much that surgery
was no longer deemed necessary [15]. In current clinical practice for CD, nutritional therapy can either
be provided by EEN, half-elemental nutrition, or less restrictive CDED + PEN. EEN is a nutritional therapy
with abstention from all food intake except for a special nutritional drinking powder that is taken orally or
administered via a nasogastric tube for 6-12 weeks. After that, a non-restrictive diet is reintroduced, often
with a transitional phase of a few weeks of partial enteral nutrition and a free oral diet [2,3,16]. In half-ele-
mental nutrition, 50% of the calories are provided by the powdered drink. The other half may be consumed
as a regular meal. This therapy can be used as a maintenance therapy for CD [18]. CDED + PEN is a feasible
nutritional therapy for CD and supporting online tools are available [12-14]. In CDED, there are compulsory
foods, accepted foods, and forbidden foods that must not be consumed. A defined fraction of the calories is
covered by a nutritional formula designed for the treatment of CD (Modulen®). CDED consists of a 3-phase

program:

In phase 1 (weeks 1-6), 50% of the daily diet is covered by nutrition powder (Modulen). Compulsory
foods are chicken breast, egg, banana, apple, and potato. Additionally accepted foods are white rice and

selected fruits and vegetables.

In phase 2 (weeks 7-12), the rules are relaxed. Now only 25% of the daily calorie requirement must
be covered by the nutritional formula. All compulsory foods and permitted foods from the 1 phase remain,

but the list of permitted foods is considerably expanded.

The 3" phase (after week 12) is the maintenance phase, which should be extended by the patient for
as long as possible. Nutritional restrictions are now further lifted: There are no compulsory, only recom-
mended dishes, and the list of permitted foods is even further expanded. Only 25% of calories are covered

by Modulen®. Moreover, on 1-2 days of each week, no nutritional limitations apply [14].
Discussion

Several studies support the efficacy of nutritional therapy for CD: In a Meta-analysis from 2007
Dziechciarz et al analysed 11 RCT’s and found similar efficacy for EEN and corticosteroids in the therapy of
children with CD [2]. A review article from Mitrev et al published in 2021 could identify 79 studies about
EEN in adult CD patients. In their results, nutritional therapy could improve clinical, biomarker, endosco-
pic and radiologic measures of disease activity. It was also beneficial for adult patients with fistulas and
strictures with potential avoidance of surgery. In comparison to corticosteroids, they found the latter to
be potentially more effective as induction therapy, but EEN superior in mucosal healing beyond clinical
remission [3]. CDED + PEN resulted in similar corticosteroid-free remission rates (75% vs. 59% with EEN)
and higher compliance to the therapy regime (97.5% vs. EEN 73.6%) [12,13]. A long-term randomized-

controlled study from Japan compared half-elemental nutrition to an unrestricted dietin 51 patients (mean
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age 28.9-30.8 years) with Crohn’s disease. The study was stopped prematurely after 2 years due to the
significantly lower relapse rates for the half-elemental diet (34.6% vs. 64.0% with free diet) [18]. Fistulas
are a typical manifestation of CD, which can be difficult to treat. Considering that only limited data on nu-
tritional therapy for adult patients with CD are available, [3,4,13,16], it is not surprising that data regarding
nutritional therapy in adult patients with fistula disease are scarce [17,19-22]. In 1990, an english study in-
cluded 12 patients with perianal fistula in a trial with EEN for 8 weeks. In this study, nine patients achieved
clinical remission but eight relapsed after going back to normal food [19]. For CD nutritional treatment of
adults with fistulizing CD, we identified four case series [17]. In the first 33 patients with entero-cutaneus
or entero-enteric fistulas complicated by abscesses were included, 43% also having perianal disease. After
12 weeks of EEN (completed by 31 patients), 27 achieved full remission. Patients with entero-cutaneous
fistulas had a closure rate of 75%. How the perianal lesions responded to therapy was not described. The
second included 48 patients with entero-cutaneous fistulas. They were also treated with 12 weeks EEN.
In 62.5% of patients, fistula closure could be observed. Another prospective, Chinese study from 2018
included 29 adult CD patients. The patients received long-term oral EEN. Seven of these patients also had
perianal disease. The authors describe a «turn for the better» in six of those patients with the remaining
patient needing additional treatment for an unclosed fistula [20]. Moreover, a small Indian study from 2019
treated six adult patients with CD and non-response to anti-TNF therapy with EEN for 12 weeks. Two of
these patients had perianal fistulas for which drainage could be reduced by 50% at week 8 but no remis-
sion could be achieved at 12 weeks. Two patients with entero-enteric fistulas had complete healing after
12 weeks, objectified by MR-enterography [21]. Finally, a New Zealand pilot study of EEN and PEN in young
adult CD patients reported favorable results for three patients with perianal fistulas. However, no detailed

information on the outcome of these patients was provided [22].
Conclusion

Treatment of CD continuous to pose challenges for some patients. For instance, the long disease
course of CD makes comorbidity likely, which further limits therapeutic options. In our case, long-term
smoking resulted in the development of an urothelial carcinoma and the need for BCG therapy for which
immunosuppression is considered a contraindication. Fortunately, in our patient lasting clinical and bio-
chemical remission of fistulizing Crohn'’s disease could be achieved with nutritional therapy alone without
immunosuppressive therapy. Concepts for nutritional therapy in CD have been developed during the last
50 years, but despite good data from pediatric patients, it is only rarely used in adults. Despite some efforts,
the mode of action of nutritional therapies is unknown, which remains a limitation. New more open diet
models, such as the CDED + PEN, lifted some restrictions in all phases of the therapy. Further research in
this area should aim to make diet regimes to be even simpler since fewer restrictions would increase com-
pliance with therapy, especially in adults. Thus, nutritional therapy could become a feasible and commonly
used component of CD treatment, either as monotherapy or as an adjunct to biologicals or immunosup-

pression.
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