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Background and aim: Teduglutide is a glucagon-like peptide-2 analogue used to promote intestinal
rehabilitation and decrease the dependence from intravenous supplementation (IVS) in patients with
short bowel syndrome and intestinal failure (SBS-IF). The aim of this study was to gain a better un-
derstanding of international real-world Teduglutide use since its launch.

Methods: Data from an international multicenter database for chronic IF were analysed. All the adult
patients with SBS-IF included by centers that treated at least one patient with Teduglutide during the
study period (2015—2022) were investigated. The baseline characteristics and the outcome of patients
treated with Teduglutide (n.269) were compared to those of patients not receiving the drug (Controls,
n.3081). The center experience was categorized based on the number of patients treated with Tedu-
glutide: <10 or >10.

Results: Teduglutide cohort exhibited higher male prevalence, younger age, longer duration of HPN,
higher percentage of SBS with jejunocolonic anastomosis, lower IVS volume, improved oral intake, and
higher percentage of patients weaned from IVS. Controls showed higher percentages of patients
deceased or lost to follow up. Centers with >10 patients treated with Teduglutide showed higher
weaning rates and lower mortality rates.

Conclusions: This is the largest analysis of Teduglutide's real-world setting in SBS-IF. Clinicians prefer-
entially selected for treatment patients with better prognostic indicators. Outcomes were significantly
better in centers with higher Teduglutide treatment volumes, emphasizing the need for specialized
referral centers to optimize care for SBS-IF patients.

© 2025 The Authors. 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/).

1. Background

Intestinal failure (IF) is a highly disabling condition character-
ized by the “reduction of gut function below the minimum neces-
sary for the absorption of macronutrients and/or water and
electrolytes, such that intravenous supplementation (IVS) is
required to maintain health and/or growth” [1]. In patients who
develop chronic IF (CIF), the IVS is provided at the patient's home
by home parenteral nutrition (HPN) programs. In adults, short
bowel syndrome (SBS) is the most common cause of CIF [1]. SBS is a
rare condition associated with a residual functional small intestinal
length less than 200 cm. SBS often results from extensive intestinal
resection required for mesenteric ischemia, Crohn's disease or
following surgical complications [1]. The incidence of SBS is esti-
mated at about 5—10 patients per million population per year [2].

In patients with SBS and intestinal failure (termed ‘SBS-IF’), the
aim of medical treatment is intestinal rehabilitation aiming at
maximizing residual intestinal absorptive capacity for oral
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nutrients and, ultimately, reducing or eliminating the need for IVS.
In adult patients, intestinal rehabilitation programs based on the
spontaneous post-operative intestinal adaptation process, dietary
counselling, drugs to control stool losses and non-transplant sur-
gical procedures allow complete HPN weaning in about one-half of
cases 5-years after SBS-IF onset [3].

Over the past two decades, glucagon like peptide-2 (GLP-2)
analogues have raised interest as potential disease-modifying
therapies for SBS-IF. GLP-2 analogues enhance spontaneous post-
resection intestinal adaptation, a process termed “hyper-adapta-
tion” [4]. Teduglutide is the first GLP-2 analogue developed and
approved for the treatment of SBS-IF. Other GLP-2 analogues are
currently under investigation in clinical trials [5]. In randomized
controlled trials (RCTs), GLP-2 analogue efficacy has been defined as
the reduction in the weekly IVS volume of at least 20 % from
baseline [6—9]. The 2-year, open-label Study of Teduglutide Effec-
tiveness in Parenteral Nutrition Dependent SBS Subjects (STEPS)-2
demonstrated efficacy endpoint attainment in 65 % (57/88) of
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patients on an intention-to-treat basis [9]. A reduction in the
number of days per week of IVS was observed in 38 % of patients
and 20 % achieved complete IVS cessation [9]. Notably, greater ef-
ficacy and HPN weaning rates, up to 85 % and 60 %, respectively,
have subsequently been reported in real-life surveys [10—22]. The
differences observed in the efficacy of Teduglutide noted between
RCTs and real-life clinical practice raise a question as to whether
patient selection differs between the two settings.

2. Aim

The aim of this study was to gain a better understanding of in-
ternational real-world Teduglutide use since its launch. The data
included in the international database for CIF of the European So-
ciety for Clinical Nutrition and Metabolism (ESPEN) were analyzed
to evaluate the characteristics of patients with SBS-IF treated with
Teduglutide during the seven years of the database collection, from
2015 to 2022.

3. Materials and methods
3.1. Study protocol and data collection

The ESPEN international multicenter survey for CIF is based on
the retrospective analysis of data prospectively recorded during 12-
month follow-up periods. The aim of the survey is to investigate the
characteristics and factors associated with the outcome of adult
patients on HPN for CIF due to non-malignant disease [23,24].
Participation of HPN/IF centers is voluntary and details regarding
center enrolment have previously been published [23]. The study
started on March 1st, 2015. HPN/IF centers were required to enroll
all patients who were dependent on HPN for CIF. On March 1st of
every subsequent year, participating centers recorded follow-up
data for those patients already included in the database, as well
as baseline data for all the new patients commencing HPN during
the preceding 12 months. Data were collected in a structured
questionnaire embedded in an Excel (Microsoft Co., 2013) database,
termed “the CIF Action day” [23].

For each patient, the following data were collected at first in-
clusion in the database (baseline): age and gender; body weight
and height; underlying disease and its benign or malignant nature;
pathophysiological mechanism of CIF; HPN requirements (dura-
tion, number of days of infusion per week, type of parenteral
nutrition admixture, IVS volume and energy for each day of infu-
sion). The pathophysiological mechanisms of CIF were classified as
SBS with end-jejunostomy (SBS-]), end-ileostomy (SBS-I), jejuno-
colic anastomosis (SBS-JC) or jejuno-ileal anastomosis and total
colon in continuity (SBS-JIC), intestinal dysmotility (dysmotility),
intestinal fistulas (fistulas), mechanical obstruction (obstruction)
and extensive small bowel mucosal disease (mucosal disease). The
severity of CIF was divided into eight categories, based on the type
(fluid and electrolyte alone, FE; parenteral nutrition including
macronutrients, PN) and volume of IVS, calculated as daily mean of
the total volume infused per week (volume per day of
infusion x number of infusions per week/7 (mL/day)): FE1 or PN1,
<1000 mL; FE2 or PN2, 1001-2000 mL; FE3 or PN3,
20013000 mL; FE4 or PN4, >3000 mL [24]. At the end of each 12-
month follow-up period, patient outcome was classified as still on
HPN, weaned off HPN or deceased. Treatment with Teduglutide or
any other intestinal growth factor was recorded from yearly follow-
up data. The causes of death were grouped as HPN/IF-related, un-
derlying disease-related and other causes (neither HPN/IF nor un-
derlying disease-related). For the present study, the period of
observation was March 1st, 2015 (baseline) to March 1st 2022 (end
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of follow-up) and the patient's outcome was censored at the last
year of recording.

3.2. Patient inclusion criteria and duration of the survey for the
present study

On March 1st 2022, the database included 15,247 patients on
HPN for CIF. Exclusion criteria for the study were: malignant un-
derlying disease; mechanism of CIF other than SBS; patients with
SBS-IF weaned off HPN because of non-transplant surgery (NTS) or
intestinal growth factors (IGF) other than Teduglutide; patients
included in the database by centers that did not treat any SBS pa-
tients with Teduglutide; pediatric patients (age <18 years at base-
line). Inclusion criteria were: adult patients with SBS-IF due to
benign underlying disease included by centers that treated at least
one patient with Teduglutide. Fig. 1 provides a detailed summary of
the patients included in the study based on these criteria. Two
cohorts of patients with SBS-IF meeting the inclusion and exclusion
criteria were compared: 269 patients treated with Teduglutide and
3081 not treated with the drug. Four centers treated only pediatric
patients with Teduglutide (Supplemental Table 1). The adult SBS-IF
patients not treated with the drug by these centers were included
in the analysis, comprising 64 non-treated patients (2.0 % of non-
treated patients).

3.3. Statistical analysis

Continuous variables are reported as median and interquartile
range (IQR) and analyzed by Mann—Whitney Test. Categorical
variables are reported as absolute and relative frequencies.
Continuous variables were also categorized into intervals. Pearson
chi-square test, Fisher's exact test and linear-by-linear association
test were used to analyze frequencies, where appropriate. Two-
tailed p-values less than 0.05 were considered as statistically sig-
nificant. The strength of the association between Teduglutide
treatment and patients' outcomes was assessed using Cramer V for
the chi-square analyses [25]. According to Cohen, Cramer V of 0.1,
0.3 and 0.5 indicate a small, medium and large effect size, respec-
tively [26]. The analyses were performed using the IBM SSPS Sta-
tistics package for Windows, version 27 (BM Co., Armonk, NY, USA).

3.4. Ethical statement

The research was based on anonymized information extracted
from patient records at the time of data collection. The study was
conducted with full regard to confidentiality of the individual pa-
tient. Ethical committee approval was obtained by the individual
HPN centers according to local regulations.

4. Results

During the 8 years of data collection, a total of 49 hospital
centers from 19 countries enrolled the 3350 adult patients with
SBS-IF included in the analysis of the present study, of which 269
treated with Teduglutide (Teduglutide) and 3081 not treated with
the drug (Controls) (Table 1 and Supplemental Table 1). Three
quarter of patients originated from European countries: Teduglu-
tide 75.0 %, Controls 75.8 %.

4.1. Patient cohorts

The clinical characteristics at baseline (first year of enrolment in
the survey) and the outcome status (last year of follow-up within
the database) of patients with SBS-IF included in the analysis are
reported in Table 2. The Teduglutide cohort comprised a higher
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n. 15247

Patients included in the CIF database 2015-2022

Patients with malignant disease or

with underlying disease not
identified

Patients with benign disease

n. 11040

n. 4207

Patients with CIF due to

mechanisms other than SBS or

missing CIF mechanism

n. 4533

Patients with CIF due to SBS

n. 6507

Patients with SBS weaned from HPN

because of NTS or IGF other than

Teduglutide

NTS or IGF other than Teduglutide

n. 5040

Patients with SBS not weaned from HPN because of

n. 1467

Patients with SBS enrolled by
centers that did not treat any

patients with Teduglutide

at least one patient with Teduglutide

n. 3542

Patients with SBS enrolled by centers that treated

n. 1498

Pediatric patients (age<18 years)
with SBS

n. 192

Adult patients with SBS included in the analysis
n. 3350
Teduglutide Controls

n. 269 n. 3081

Fig. 1. Flow chart of patients with chronic intestinal failure (CIF) due to short bowel syndrome (SBS) included in the study, delineated according to Teduglutide treatment or not.
(NTS, non-transplant surgery; IGF, intestinal growth factors; HPN, home parenteral nutrition).

percentage of males, and a higher percentage of patients with SBS-
JC; patients were also younger age at starting HPN, had been on
HPN for a longer duration; they also received lower volume and
lower energy IVS, required less days of IVS per week, had less se-
vere CIF, and required a higher percentage of customized IVS
admixture. We also observed a higher percentage of patients on
oral feeding with free food and beverages in the Teduglutide cohort.
Concerning the underlying disease, the Teduglutide cohort had a
numerically lower percentage of patients with radiation enteritis.
In terms of anatomical status, the Control cohort comprised a
higher percentage of patients with SBS-J and a lower proportion of
patients with colon-in-continuity (CIC).
No difference was observed for BMI between the cohorts.
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4.2. Patient outcome

Patient outcome significantly differed between the two cohorts
(Table 2), with a small effect size (Cramer's V = 0.1585). The per-
centage of patients weaned from HPN was higher in the Teduglu-
tide group, whereas the percentages of deceased or lost to follow
up were higher in the Control group.

Table 3 compares the clinical characteristics and outcomes of
patients treated with Teduglutide. Patients weaned off HPN within
the Teduglutide-treated group were more likely to have the
following characteristics: SBS-JC as the remnant GI anatomy, longer
duration of HPN and lower IVS volume and energy in comparison to
patients treated with Teduglutide but remaining on HPN. No
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Table 1

Hospital centers and patients with short bowel syndrome and chronic intestinal
failure included in the analysis, grouped by country of origin and whether or not
patients were treated with Teduglutide.

Country Centers Controls Teduglutide
n. n. % n. %

Argentina 2 65 2.1 17 6.3
Australia 4 61 2.0 12 4.5
Austria 1 6 0.2 14 5.2
Belgium 1 91 3.0 1 0.4
Brazil 1 15 0.5 1 0.4
Croatia 1 15 0.5 1 0.4
Denmark 1 132 43 1 0.4
France 7 727 23.6 88 32.7
Germany 2 75 24 25 9.3
Israel 2 66 2.1 4 1.5
Italy 10 602 19.5 37 13.8
Poland 2 263 8.5 10 3.7
Serbia 1 10 0.3 1 0.4
Slovenia 1 42 14 4 1.5
Spain 8 57 1.9 12 4.5
Sweden*® 1 61 2.0 0 0
Switzerland 1 7 0.2 4 1.5
UK 1 248 8.0 5 1.5
USA 2 538 17.5 33 12.3
Total 49 3081 1 269 1

Patients enrolled by European countries: controls n.2336 (75.8 %); Teduglutide
n.202 (75.0 %).

2 This center was Included in the analysis because it enrolled one pediatric patient
treated with Teduglutide.

difference was observed for BMI, age, underlying disease, or age of
starting HPN. Concerning the oral intake, the proportion of patients
taking free food and beverages was similar between patients
remaining on HPN (90.2 %) compared to those weaned off HPN
(971 %).

4.3. Patient characteristics and outcome according to the
experience of the enrolling centers

The experience of the enrolling centers was categorized based
on the number of patients treated with Teduglutide: <10 (Tedu<10)
or >10 (Tedu>10). Seven centers were tedu>10 (range 10—44 pa-
tients) for a total of 1475 patients, 1326 Controls and 149 Tedu-
glutide. Forty-two centers were Tedu<10, including a total of 1875
patients, 1755 Controls and 120 Teduglutide. Four out of the 7
Tedu>10 centers were in the top 5 of total patients included in the
study by single center, summarizing 1343 patients, that was 40.0 %
of total patients included in the survey (Supplemental Table 1).

Table 4 describes the clinical characteristics at baseline and at
end of follow-up of the Control and Teduglutide cohorts of patients,
enrolled by the two categories of centers.

In both the Control and the Teduglutide cohorts, patient age was
younger, the duration of HPN was shorter, the percentage of pa-
tients receiving the FE type of IVS and that of patients on free oral
food and beverages were all higher in the Tedu>10 centers.
Furthermore, all patients treated with Teduglutide enrolled by the
Tedu>10 centers were on free oral food and beverages. No differ-
ence between Tedu<10 and Tedu>10 was observed for the other
patient characteristics, in both the Control and the Teduglutide-
treated cohorts.

Concerning the outcome, in both the Control and the Teduglu-
tide cohorts, the percentage of patients weaned off HPN was higher
in the Tedu>10 centers. In the Control cohort, the percentage of
death was lower in the Tedu>10 centers.
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5. Discussion

This is the largest published cohort to date evaluating the use of
a new treatment for SBS-IF in a real-life, international multicenter
setting. The characteristics of adult patients with SBS-IF treated
with Teduglutide were compared to those of patients who did not
receive the treatment. The participating centers included all of their
SBS-IF patients during a seven-year period.

Most of the previous real-life monocenter [10—15,21] and
multicenter [16,17,20] surveys only described patients treated
with the drug. Indeed, non-treated patients have been reported
in one single center study [19], representing local expertise and
attitude, and in the prospective, observational, multicenter SBS
Registry committed by both the European Medicines Agency
(EMA) and the US Food and Drug Administration (FDA) to eval-
uate the risk of colorectal cancer in adult and pediatric patients
with SBS-IF treated with Teduglutide. Patient enrolment criteria
in this Registry differed from ours because participating centers
were not requested to include all of their ongoing patients with
SBS-IF and were asked to exclude patients who were on HPN for
less than 6 months [22]. As in some previous surveys, in our
cohort of patients treated with Teduglutide, we compared the
characteristics of those who were weaned off HPN with those
who were not. We also analyzed whether there was a different
center approach to patient treatment, according to center expe-
rience, categorized by the number of patients treated with
Teduglutide. The recommendations for delivering clinical care to
people living with CIF have been extensively described within
the ESPEN updated guidelines [1] and recent position paper [27].
However, it is important to recognize that there are major dis-
parities across the world in access to high standard of care for
patients with CIF and that HPN as well as teduglutide are not yet
available in many countries.

The comparison of the characteristics of cohorts of SBS-IF pa-
tients treated and non-treated with Teduglutide suggests that the
decision to treat may have been driven by 3 criteria: a) patients
with a higher probability of weaning off HPN, b) younger patients
with fewer comorbidities, which could facilitate treatment toler-
ance and monitoring, and c) patients with longer clinical course,
less probability of further spontaneous improvement and secured
monitoring compliance. Indeed, the cohort of patients treated with
Teduglutide differed from the cohort of non-treated patients with a
higher percentage of males, younger age, higher percentage of
mesenteric ischemia and lower percentage of Crohn's disease as
cause of intestinal resection, higher percentage of patients with
jejuno-colic anastomosis, longer duration of HPN, lower depen-
dence on IVS and higher percentage of those who were on free oral
food. These data are in agreement with those of post-hoc analyses
of RCTs [28] and with previous real-life studies [10]. Seidner et al.
[28] analysed the characteristics of adults with SBS-IF enrolled in
phase III Study of Teduglutide Effectiveness in Parenteral Nutrition
Dependent SBS Subjects (STEPS) study [7] and the open-label ex-
tensions STEPS-2 [9] and STEPS-3 [29], that were associated with
weaning from IVS and with the number of days off IVS per week.
Patients who attained IVS independence tended to have lower
baseline IVS volumes. Furthermore, SBS-IF with >50 % of CIC and
non-inflammatory bowel disease etiology showed a trend for
achieving greater numbers of days per week off IVS [28]. In their
real-life study, Joly et al. [10] showed that the probability of
weaning off HPN was greater in patients with SBS-IF with CIC and
higher oral intake. Other two post hoc analyses of STEPS study
investigated the characteristics of patients associated with a better
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Table 2
Clinical characteristics at baseline (first year of enrolment in the survey) and outcome (at the last year of data inclusion), of adult patients with short bowel syndrome
and chronic intestinal failure included in the analysis. Controls, patients not treated with Teduglutide. Teduglutide, patients treated with the drug.

Controls Teduglutide P
Total patients, n. 3081 269
Sex, patients n. 3077 269 0.002
Males 39.7 % 494 %
Females 60.3 % 50.6 %
Age (yr), patients n. 3074 269
Median (IQR) 59.0 (23.6) 51.7 (23.4) <0.001
Category <0.001
18-29 73 % 13.0%
30-49 23.1% 323%
50-69 43.2 % 424 %
>70 264 % 123 %
BMI (kg/m?), patients n. 2945 265
Median (IQR) 21.5(5.5) 21.5(4.5) 0.710
Category 0.657
<150 29% 26%
15.1-18.5 17.8 % 121 %
18.6-25.0 56.2 % 67.5%
25.1-30.0 16.2 % 14.0 %
>30 7.0% 38%
Underlying disease, patients n. 3076 268 <0.001°
Mesenteric ischemia 26.0 % 328%
Crohn's disease 232 % 25.0%
Surgical complications 14.0 % 8.6%
Radiation enteritis 6.9 % 1.1%
Dysmotility 4.1 % 29%
Volvulus 3.6% 79%
Adhesions 32% 3.0%
Trauma 1.8% 6.7 %
Others 17.2 % 12.0 %
Type of SBS, patients n. 3081 269 <0.001
SBS-J 40.4 % 27.5%
SBS-1 219% 145 %
SBS-JC 258 % 46.5 %
SBS-JIC 11.9% 11.5%
Age at starting HPN (yr), patients n. 2172 216
Median (IQR) 56.0 (26.0) 46.5 (27.7) <0.001
Category <0.001
<1 09% 05%
1-5 0.0% 09%
5-10 0.1% 05%
10-18 1.2% 3.7%
18-29 92% 17.6 %
30-49 264 % 343 %
50-69 42.6 % 33.8%
>70 19.4 % 8.8%
Duration of HPN (yr), patients n. 2886 260
Median (IQR) 0.7 (2.3) 6.6 (7.6) <0.001
Category <0.001
<1 63.0 % 40.0 %
1.1-3 133 % 215%
3.1-10 155 % 242 %
>10 82% 14.2 %
IVS volume (mL), patients n. 2987 252
Weekly, Median (IQR) 12,292 (10,500) 9000 (9000) <0.001
Daily, Median (IQR) 1756 (1500) 1285 (1285) <0.001
IVS energy (kcal), patients n. 2989 254
Weekly, Median (1Q) 7980 (6790) 5705 (6002) <0.001
Daily, Median (IQ) 1140 (970) 815 (857) <0.001
Days of IVS per week (n.), patients n. 2992 254
Median (IQR) 7(2) 5(3) <0.001
Category <0.001
<2 34% 6.7 %
3-4 185 % 30.0 %
5-6 15.7 % 223 %
7 623 % 40.7 %
CIF severity, patients n. 2987 252 0.001
FE1 52% 40%
FE2 2.7 % 28%
FE3 02% 0

(continued on next page)
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Controls Teduglutide P
FE4 02% 0
PN1 202 % 329%
PN2 36.0 % 333 %
PN3 239% 17.5%
PN4 11.7 % 9.5 %
IVS admixture type, patients n. 2979 253 0.164
PA 18.8 % 134 %
PAFE 178 % 17.0%
FE 91% 83%
CA 44.3 % 514 %
CAFE 9.9 % 99 %
“Type of oral feeding, patients n. 1277 88 <0.001
Total fasting 5.6% 0
Only water 0.5% 0
Clear beverages 1.7 % 0
Small amount of food & beverages 235% 6.8%
Free food and beverages 68.7 % 932 %
Year of enrollment, patients n. 3081 269 0.001"
2015 30.6 % 39.8%
2016 9.8 % 11.9%
2017 10.7 % 112 %
2018 94 % 82%
2019 9.0% 52%
2020 10.9 % 8.6%
2021 10.0 % 3.7%
2022 9.6 % 11.5%
Outcome, patients n. 3081 269 <0.001
Still on HPN 49.5 % 63.2 %
Weaned off HPN 182 % 305 %
Deceased 21.8% 4.8 %
Lost to follow up 105 % 1.5%

BMI, body mass index.

SBS, short bowel syndrome.

SBS-], end-jejunostomy.

SBS-I, end-ileostomy.

SBS-JC, jejuno-colic anastomosis.

SBS-JIC, jejuno-ileal anastomosis and total colon in continuity.
HPN, home parenteral nutrition.

IVS, intravenous supplementation.

CIF, chronic intestinal failure.

CIF severity categories: type (Fluid and electrolyte alone, FE; parenteral nutrition including macronutrients, PN) and volume of the IVS, calculated as daily mean of the total

volume infused per week (mL/day)):
FE1 or PN1, <1000.

FE2 or PN2, 1001-2000.

FE3 or PN3, 2001—-3000.

FE4 or PN4, >3000.

IVS admixture type: PA, premixed admixture alone; PAFE, premixed admixture plus extra fluids and/or electrolytes; FE, fluids-electrolytes alone; CA, customized admixture

alone; CAFE, customized admixture plus extra fluids and/or electrolytes.
¢ Type of oral feeding, this item was collected starting from 2016.

b As >1 cells have expected count less than 5, the Chi-squared approximation might be incorrect.

response to Teduglutide, described as reduction of IVS volume.
Jeppesen et al. [30] showed that patients with higher baseline IVS
volume requirements had the largest absolute IVS volume reduc-
tion. Chen et al. [31] observed that higher-response subpopulation
were characterized by Crohn's disease etiology, absence of distal/
terminal ileum or ileocecal valve, a lower likelihood of having CIC.
Interestingly, the primary endpoint for treatment seems to differ
between RCTs and clinical practice. In RCTs, the primary endpoint
was the reduction of at least 20 % in IVS volume compared to
baseline [6—9]. According to this goal, the best candidates would be
patients with SBS-] with a high level of IVS dependence [30,31]. On
the contrary, our observations would suggest that, in real-life, cli-
nicians consider the probability of weaning off HPN a more
important criterion when selecting patients for treatment. While
for clinical approval RCTs, a measurable objective efficacy endpoint
was the primary study goal, given the enormous resources required
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for GLP-2-analogue treatment, the higher probably of benefitting
and of better long-term prognosis defined the target-population for
treating centers. Furthermore, patient selection may also have been
influenced by reimbursement issues, as no challenging on drug
expenses would have been raised if patient weaned off HPN.
Further reasons for the observed differences between the
treated and non-treated cohorts could relate to the presence of co-
morbidities and the probability of better treatment tolerance, as
well as the shorter duration of CIF. The non-treated cohort probably
includes patients deemed unsuitable for treatment because of
contraindications and/or of co-morbidities. Indeed, two single
center studies that evaluated candidacy for Teduglutide amongst
their SBS-IF patient cohorts reported that only 48 % [32] and 35.5 %
[33] were eligible for treatment. On the basis of special warnings
and precautions as well as contraindications for the drug, listed in
the RCTs criteria and in the drug monographs, 34.2 % were non-
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Table 3
Clinical characteristics at enrolment in the survey of the cohort of adult patient treated with Teduglutide, grouped according to the outcome, as still on HPN or weaned
off HPN.

Still on HPN Weaned off HPN P
Total patients, n. 170 82
Sex, patients n. 169 82 0.501
Males 46.7 % 524 %
Females 533 % 47.6 %
Age (yr), patients n. 165 82
Median (IQR) 50.8 (23.1) 51.8 (22.9) 0.996
Category 0.676
18-29 12.7 % 14.6 %
30-49 34.5% 280 %
50-69 412 % 45.1%
>70 11.5% 122 %
BMI (kg/m?), patients n. 167 81
Median (IQR) 21.2(42) 21.7 (5.2) 0.143
Category 0.060°
<150 1.8% 25%
15.1-18.5 15.6 % 49 %
18.6-25.0 67.7 % 704 %
25.1-30.0 12.6 % 16.0 %
>30 24% 6.2%
Underlying disease, patients n. 169 81 0.700°
Mesenteric ischemia 331% 28.0%
Crohn's disease 243 % 27.2%
Surgical complications 7.7 % 111 %
Radiation enteritis 1.8% 0
Dysmotility 36% 25%
Volvulus 89% 62%
Adhesions 24% 3.7%
Trauma 71% 74%
Others 11.1% 13.9%
Type of SBS, patients n. 169 82 0.024
SBS-J 29.6 % 19.5 %
SBS-1 16.6 % 85%
SBS-JC 42.6 % 62.2 %
SBS-JIC 11.2 % 9.8 %
Age at starting HPN (yr), patients n 121 67
Median (IQR) 44.0 (28.0) 47.0 (25.0) 0.621
Category 0.300°
<1 0.0% 1.5%
1-5 1.7 % 0.0%
51-10 0.0% 1.5%
10.1-18 25% 3.0%
18.1-29 19.8 % 134 %
30-49 34.7 % 373 %
50-69 355 % 299 %
>70 58% 134 %
Duration of HPN (yr), patients n. 167 82
Median (IQR) 6.6 (8.9) 6.6 (6.4) 0.576
Category 0.010
<1 84% 0
1.1-3 19.8% 183 %
3.1-10 413 % 56.1%
>10 30.5% 256 %
IVS volume (mL), patients n. 168 67
Weekly, Median (IQR) 10,250 (9400) 7500 (9360) 0.049
Daily, Median (IQR) 1464 (1342) 1071 (1337) 0.049
IVS energy (kcal), patients n. 168 69
Weekly, Median (IQR) 6162 (5891) 4720 (6315) 0.039
Daily, Median (IQR) 880 (841) 674 (902) 0.039
Days of IVS per week, patients n. 168 69
Median (IQR) 6(3) 5(3.7) 0.026
Category 0.012
<2 4.1% 14,7 %
3-4 29.0% 29.4 %
5-6 219% 26.5%
7 449 % 294 %
CIF severity, patients n. 161 67 0.300°
FE1 19% 75%
FE2 25% 1.5%
PN1 335% 32.8%
PN2 31.7 % 373 %
PN3 18.6 % 16.4 %
PN4 11.8 % 4.5%

(continued on next page)
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Still on HPN Weaned off HPN P
*Type of oral feeding, patients n. 51 34 0.395"
Small amount of food & beverages 9.8 % 29%
Free food and beverages 90.2 % 97.1%

BMI, body mass index.

SBS, short bowel syndrome.

SBS-], end-jejunostomy.

SBS-I, end-ileostomy.

SBS-JC, jejuno-colic anastomosis.

SBS-JIC, jejuno-ileal anastomosis and total colon in continuity.
HPN, home parenteral nutrition.

IVS, intravenous supplementation.

CIF, chronic intestinal failure.

CIF severity categories: type (Fluid and electrolyte alone, FE; parenteral nutrition including macronutrients, PN) and volume of the IVS, calculated as daily mean of the total

volume infused per week (mL/day)):
FE1 or PN1, <1000.

FE2 or PN2, 1001—-2000.

FE3 or PN3, 2001—-3000.

FE4 or PN4, >3000.

IVS admixture type: PA, premixed admixture alone; PAFE, premixed admixture plus extra fluids and/or electrolytes; FE, fluids-electrolytes alone; CA, customized admixture

alone; CAFE, customized admixture plus extra fluids and/or electrolytes.

2 Type of oral feeding, this item was collected starting from 2016.
b

eligible because of a contraindication (risk of digestive malignancy,
recent history of any other cancer, or listing for intestinal trans-
plantation) and 30.4 % were deemed eligible on a case-by-case basis
because of warnings and precautions (other premalignant condi-
tions, risk of intestinal obstruction, entero-cutaneous fistulas, or
severe comorbidities) [33]. Interestingly, lower IVS dependency
and higher oral intake were also characteristics of patients cate-
gorized as eligible for treatment [33]. Another criterion driving the
clinician's decision could relate to the probability of patient toler-
ance to the treatment. Teduglutide could be particularly effective
and with rapid onset in patients with SBS-J [30,31] with a greater
risk of fluid retention. Patients with SBS-IF with CIC are essentially
more IVS energy-dependent than fluid-dependent. In SBS-] pa-
tients, rapid improvement of fluid absorption due to Teduglutide
requires close and frequent monitoring via face-to-face office visits
to avoid fluid overload [34]. In real life, this could hamper the de-
cision to offer the treatment to patients living far from the center
and/or with poor compliance to monitoring. Finally, the non-
treated cohort showed a shorter duration of CIF, perhaps suggest-
ing that Teduglutide is not offered to such patients as they are still
undergoing spontaneous intestinal adaptation [34].

SBS-IF is a rare condition. We know that, in general, reference
centers play a pivotal role in the care of patients with rare diseases.
Due to the low prevalence of these conditions, specialized expertise
and resources are often concentrated within these centers. These
institutions can provide comprehensive care, including diagnosis,
treatment and ongoing management. As the number of patients
under the care of a center was an accepted criterion to define center
expertise for CIF [24,27], we chose the number of 10 patients
treated with Teduglutide as a cut-off to define center expertise in
treating SBS-IF with GLP-2 analogues. Four out of the 7 centers
categorized as expert centers based on this criterion accounted for
40 % of total patients included in the survey. Patients included in
the survey from the other 3 expert centers represented only 3.9 % of
the total cohort. Indeed, there may be factors other than experience
that could have driven the decision to treat patients with Tedu-
glutide, such as national health system reimbursement and physi-
cian as well as patient attitude toward new treatments. However,
significant differences were observed between the two categories
of centers based on the number of patients treated with
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as >1 cells have expected count less than 5, the Chi-squared approximation might be incorrect.

Teduglutide. In both the control and the Teduglutide cohorts, pa-
tient age was younger, the duration of HPN was shorter, the per-
centage of patients receiving the FE type of IVS was higher and the
percentage of patients on free oral food and beverages was higher
in the tedu>10 centers. Furthermore, in the Teduglutide cohort, all
the patients enrolled by the tedu>10 centers were on free oral food
and beverages. Interestingly, in both the control and the Teduglu-
tide cohorts, the percentage of patients weaned off HPN was higher
in patients enrolled by the tedu>10 centers. Moreover, the per-
centage of deaths was lower in the tedu>10 centers. Thus, it ap-
pears that outcomes, both in controls and those treated with
Teduglutide, are more favorable in centers that treated more pa-
tients with Teduglutide. This suggests that these centers may have a
multidisciplinary approach, perhaps more focused on global man-
agement, including diet, close monitoring and complication man-
agement. Furthermore, reference centers serve as hubs for research
and education, contributing to the advancement of knowledge and
the development of new therapies for rare diseases. The effect size
calculation showed that the strength of the association between
Teduglutide treatment and patients' outcomes was small in com-
parison to controls. While the reported differences between the
characteristics of the treated and non-treated cohorts could ac-
count for an underestimation of the actual effect size of the treat-
ment, the observed small effect size further supports the
importance of managing Teduglutide treatment within expert
centers. Notably, studies in adults and in children demonstrated the
improvement of patient's quality of life [35] and the cost-
effectiveness of the treatment [36,37] in carefully selected and
appropriately managed SBS-IF patients. Centralizing patient care in
high-volume and expert centers should therefore be a priority in
order to achieve optimal cost-effectiveness for this treatment.
The large cohort of patients, the multicenter design of the sur-
vey, the completeness of patient enrollment by centers and the
unrestricted criteria of patient inclusion are the strengths of this
real-life study. The weakness of the study perhaps primarily relates
to the aforementioned lack of characterization of patients within
the control group, mainly concerning those co-morbidities that
could have led clinicians to avoid treating patients with Teduglu-
tide. Since the aim of this study was to understand how Teduglutide
is prescribed in real life, the indication and prescribing methods
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Table 4

Clinical characteristics at baseline (first year of enrolment in the survey) and outcome status (at last year of recorded follow up) of adult patients with SBS-CIF grouped ac-
cording to the total number of patients treated with Teduglutide (Tedu) by participating centers: Tedu<10 or tedu>10. Controls: cohort of SBS-CIF no treated with Teduglutide.
Teduglutide: cohort of patients treated with Teduglutide.

Controls Teduglutide
Tedu<10 Tedu>10 P Tedu<10 Tedu>10 P
Total patients, n. 1754 1327 120 149
Sex, patients n. 1750 1327 0.392 120 149 0.624
Males 40.4 % 38.8% 47.5% 51.0 %
Females 59.6 % 61.2% 52.5% 49.0 %
Age (yr), patients n. 1750 1326 120 149
Median (IQR) 61.0 (22,1) 56.4 (24.3) <0.001 54.0 (26.1) 499 (22.4) 0.167
Category <0.001 0.146
18-29 6.1% 89% 10.8 % 14.8 %
30-49 20.2 % 269 % 30.0 % 34.2 %
50-69 431 % 434 % 45.0 % 403 %
>70 30.6 % 20.8 % 14.2 % 10.7 %
BMI (kg/m?), patients n. 1709 1236 119 146 0.903
Median (IQR) 21.4(5.6) 21.6 (5.3) 0.254 21.6 (4.8) 214 (44) 0.600
Category 0.221
< 15.0 3.0% 55.0 % 34% 254 %
15.1-18.5 184 % 169 % 151 % 9.6 %
18.6-25.0 55.2 % 57.6 % 63.9% 70.5 %
25.1-30.0 17.6 % 142 % 134 % 144 %
>30 59% 85% 42 % 34%
Underlying disease, patients n. 1750 1327 120 149 0.106"
Mesenteric ischemia 282 % 231 % 358% 302 %
Crohn's disease 211 % 259 % 233 % 26.2 %
Surgical complications 17.7 % 93% 11.7 % 6.0%
Radiation enteritis 7.0% 6.7 % 0.8 % 13%
Dysmotility 22% 6.7% 1.6% 4.7 %
Volvulus 35% 3.7% 58% 94 %
Adhesions 34% 29% 1.7 % 4.0 %
Trauma 1.8% 1.7% 92 % 4.7 %
Others 85.1% 20.0 % 10.1 % 135%
Type of SBS, patients n. 1754 1327 <0.001 120 149 0.400
SBS-] 44.5 % 350% 26.7 % 282 %
SBS-1 195 % 25.0% 16.7 % 128 %
SBS-JC 25.0% 269 % 483 % 45.0 %
SBS-JIC 11.0% 131 % 83% 141 %
Age at starting HPN (yr), patients n 971 1201 80 136
Median (IQR) 58.0 (25.0) 54.0 (25.0) <0.001° 49.5 (29.5) 45.0 (26.0) 0.600
Category
<1 0.8 % 09 % 0.0% 0.7 %
1-5 0 0.1% 0 1.5%
5-10 02% 0.1% 0.0 % 0.7 %
10-18 0.7 % 1.7 % 38% 37%
18-29 9.0 % 94 % 188 % 169 %
30-49 222 % 29.8 % 275% 382%
50-69 435 % 42.0 % 40.0 % 30.1%
>70 23.6% 16.1 % 100 % 81%
Duration of HPN (yr), patients n. 1667 1209 <0.001 117 143
Median (IQ) 0.8 (2.7) 0.6 (1.7) 6.8 (8.8) 6.3 (7.2) 0.039
Category <0.001 0.107
<1 60.4 % 66.9 % 35.0% 441 %
1.1-3 135% 13.0% 22.2% 21.0%
3.1-10 174 % 129 % 25.6 % 231 %
>10 89% 73% 171 % 231 %
IVS volume (mL), patients n. 1746 1241 120 132
Weekly, Median (IQR) 12,500 (10.300) 12,000 (10,500) 0.816 8800 (8875) 10,000 (10,075) 0.248
Daily, Median (IQR) 1.785 (1471) 1.714 (1500) 0.816 1257 (1267) 1428 (1439) 0.248
IVS energy (kcal), patients n. 1747 1242 120 134
Weekly, Median (IQR) 7777 (6100) 8250 (7824) 0.010 5870 (5127) 5635 (6818) 0.879
Daily, Median (IQR) 1111 (871) 1178 (1117) 0.010 838 (732) 805 (973) 0.879
Days of IVS per week, patients n. 1751 1241 120 134
Median (IQR) 7.0 (2) 7.0 (2) 0.515 5(3) 5(3) 0.662
Category <0.001 0.758
<2 277 % 43 % 83% 53%
3-4 189 % 18.0% 30.0 % 30.0 %
5-6 17.0 % 13.8 % 20.8 % 24.0 %
7 61.3% 63.8% 40.8 % 40.6 %
CIF severity, patients n. 1746 1241 0.001° 120 132 0.040
FE1 4.0 % 6.8% 0.8 % 6.8 %
FE2 2.8% 25% 1.7% 3.8%
FE3 0.2 % 02% 0 0
FE4 03 % 0.1% 0 0

(continued on next page)
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Controls Teduglutide
Tedu<10 Tedu>10 P Tedu<10 Tedu>10 P
PN1 20.6 % 19.7 % 40.0 % 26.5%
PN2 372% 343 % 342 % 326 %
PN3 24.7 % 22.7 % 158 % 189 %
PN4 103 % 13.6 % 75% 114 %
IVS admixture type, patients n. 1739 1240 <0.001 119 134 0.020
PA 223 % 14.0 % 17.6 % 9.7 %
PAFE 159 % 20.5% 202 % 14.2 %
FE 7.2 % 11.8 % 34% 12.7 %
CA 413 % 48.6 % 48.7 % 53.7 %
CAFE 134 % 51% 10.1 % 9.7 %
“Type of oral feeding, patients n. 689 588 <0.001° 41 47 0.008
Total fasting 7.0% 41 % 0.0% 0.0 %
Only water 0 1.0% 0 0.0%
Clear beverages 1.3% 22% 0.0% 0.0%
Small amount of food & beverages 331% 122 % 146 % 0.0%
Free food and beverages 58.6 % 80.4 % 85.4% 100.0 %
Outcome, patients n. 1754 1327 <0.001 120 149 0.010
Still on HPN 543 % 431 % 733 % 55.0 %
Weaned off HPN 134 % 246 % 21.7 % 376 %
Deceased 26.1% 16.2 % 33% 6.0%
Lost to follow up 6.2 % 16.1 % 1.7% 1.3%

SBS, short bowel syndrome.

SBS-], end-jejunostomy.

SBS-I, end-ileostomy.

SBS-JC, jejuno-colic anastomosis.

SBS-JIC, jejuno-ileal anastomosis and total colon in continuity.
HPN, home parenteral nutrition.

IVS, intravenous supplementation.

CIF, chronic intestinal failure.

CIF severity categories: type (Fluid and electrolyte alone, FE; parenteral nutrition including macronutrients, PN) and volume of the IVS, calculated as daily mean of the total

volume infused per week (mL/day)):
FE1 or PN1, <1000.

FE2 or PN2, 1001-2000.

FE3 or PN3, 2001-3000.

FE4 or PN4, >3000.

IVS admixture type: PA, premixed admixture alone; PAFE, premixed admixture plus extra fluids and/or electrolytes; FE, fluids-electrolytes alone; CA, customized admixture

alone; CAFE, customized admixture plus extra fluids and/or electrolytes.
¢ Type of oral feeding, this item was collected starting from 2016.

b As >1 cells have expected count less than 5, the Chi-squared approximation might be incorrect.

were left to the prescribers. Some differences may be linked to
habits, but also to regulatory constraints due to reimbursement
procedures, which may differ from one country to another. Con-
ducting prospective questionnaires to investigate the reasons
behind a physician's decision for the use of Teduglutide may be
helpful for future research.

6. Conclusions

Real-world data on Teduglutide treatment are crucial for un-
derstanding long-term clinical outcomes, as well as identifying the
indications and characteristics of patients considered eligible for
treatment. While Teduglutide has demonstrated efficacy in
reducing dependence on IVS, clinicians are more likely to offer the
treatment to patients with a high expected benefit, particularly
those with a high probability of weaning off IVS and fewer
comorbidities. It has been observed that medical centers treating a
significant number of SBS-IF with Teduglutide, specifically more
than 10, tend to demonstrate improved outcomes, not only for
those patients receiving the medication but also for those who are
not. The observation that centers with a higher volume of Tedu-
glutide patients experience improved outcomes underscores the
importance of developing and identifying reference centers for
patients with SBS-IF. These centers can serve as models of excel-
lence, providing high-quality care and driving advancements in the
field.

64

Author contribution

LP devised the study protocol, collected the data, analyzed the
results and drafted the manuscript. F] devised the study protocol,
analyzed the results and drafted the manuscript. GB and MZ
collected the data, cured the data, performed the statistical anal-
ysis, cured the data presentation and reviewed the manuscript. The
Home Artificial Nutrition & Chronic Intestinal Failure Special In-
terest Group of ESPEN discussed and approved the protocol study,
discussed the results and reviewed the manuscript before sub-
mission. Coordinators of the participating centers collected the data
and reviewed the manuscript upon submission. All authors
approved the final version of the manuscript before submission.

Declaration of Generative Al and Al-assisted technologies in
the writing process

Generative Al and Al-assisted technologies were not used in the
writing process of this manuscript.

Funding statement

The project of the ESPEN database for Chronic Intestinal Failure
was promoted by the ESPEN Executive Committee in 2013, was
approved by the ESPEN Council and was supported by an ESPEN
grant.



F. Joly, D. Jezerski, U.-E. Pape et al.
Conflict of interest

FJ: Consulting fees for Takeda, Northsea therapeutics, Vecti-
vivBio, Hanmi; Payment or honoraria for attending meetings for
Takeda, Northsea therapeutics, Baxter, Fresenius Kabi, Bbraun;
Support for attending meetings for Takeda; Participation on a Data
Safety Monitoring Board for Takeda, Ironwood.

DJ: none.

UFP: Grants or contracts from Novartis AAA Pharma, Ipsen
Pharma, Zealand Pharma, Vectivbio Pharma, Takeda Pharma, Serb
Pharma; Consulting fees for Takeda Pharma, Zealand Pharma, Serb
Pharma; Payment or honoraria for lectures for Novartis AAA
Pharma, Ipsen Pharma.

AC: none.

EH: Payment or honoraria for lectures for Presentations; Lead-
ership or fiduciary role in other board for Advocacy Group Paid.

CB: Consulting fees for Takeda France SAS, Provepharm; Pay-
ment or honoraria for lectures for Takeda France SAS; Support for
attending meetings for Baxter SAS, Takeda France SAS, Nestle
Health Science, Fresenius Kabi, Zealand pharma.

ASS: Support for attending meetings for Nutricia, Nestlé.

UA: Payment or honoraria for lectures for Fresenius Kabi; Sup-
port for attending meetings for Fresenius Kabi.

SMS: Grants or contracts from any entity for VectivBio, Nestlé
Health Science, Dr. Falk, Sanofi; Consulting fees for Axium mTech,
Nestlé Health Science, Pfizer, Baxter; Payment or honoraria for
lectures for Axium mTech, Fresenius Kabi, MSD, Nestlé Health Sci-
ence, Nutricia, Thermo Fisher, Lilly; Leadership or fiduciary role in
other board of ESPEN, SFNCM.

FP: Payment or honoraria for lectures for Fresenius Kabi, Takeda,
Theradial; Support for attending meetings for Fresenius Kabi.

DS: none.

BC: none.

JS: none.

NR: none.

GL: none.

SL: none.

LS: none.

NRK: Payment or honoraria for lectures for Fresenius, Abbott,
Takeda; Support for attending meetings for Takeda; Leadership or
fiduciary role in other board for Society of clinical nutrition.

LG: none.

R L-U: Payment or honoraria for lectures for Takeda Spain;
Support for attending meetings for Takeda Spain, Nestlé Health
Science.

RF: none.

MHI: none.

M M-]: Payment or honoraria for lectures for Takeda
Pharmaceutical.

SC: Payment or honoraria for lectures for Takeda pharmaceuti-
cals, Nestle; Support for attending meetings for Baxter pharma-
ceuticals; Leadership or fiduciary role in other board for AUSPEN

MT: none.

F F-P: Support for attending meetings for Takeda.

HHR: none.

TV: Grants or contracts from any entity for Takeda, VectivBio,
Ironwood; Consulting fees for Baxter, Takeda, Zealand Pharma,
VectivBio, Ironwood, NorthSea, Hanmi; Payment or honoraria for
lectures for Baxter, Takeda, Zealand Pharma, VectivBio; Support for
attending meetings for Fresenius Kabi, Takeda; Participation on a
Data Safety Monitoring for NorthSea Therapeutics.

CC: none.

RT: Grants or contracts from any entity for Takeda-Shire, Val-
orex; Payment or honoraria for lectures, speakers bureaus, for

65

Clinical Nutrition 47 (2025) 54—67

Aguettant, Baxter, BBraun, Boehringer Ingelheim, Fresenius-Kabi,
Nestlé Health Science, Nutricia, Roche, Servier, Astra-Zeneca,
Homeperf, Lactalis, Le Cancer, Roche, Servier; Royalties or licenses
for Simple Evaluation of Food Intake (SEFI); Support for attending
meetings for Lactalis, Novo-Nordisk, Nutricia.

MC: none.

EO: none.

ZK: Consulting fees, Payment or honoraria for lectures, Support
for attending meetings for Abbott, Abbvie, Fresenius, Celltrion, MSD,
Takeda, Eli Lilly, Sandoz, SOBI, Janssen; Leadership or fiduciary role
in other board for Croatian Medical Association- President.

MHMdR: Payment or honoraria for lectures, Support for
attending meetings for Takeda Pharmaceutical; Participation on a
Data Safety Monitoring for Takeda Pharmaceuticals - Brazilian
Advisory Board; Leadership or fiduciary role in other board for
Brazilian Society of Parenteral and Enteral Nutrition - SBNPE.

ALNM: none.

MB: Grants or contracts from any entity for Takeda.

MB: none.

DML: none.

PSA: Support for attending meetings for Nestle; Participation on
a Data Safety Monitoring for Vegenat

PO: Leadership or fiduciary role in other board for Vice-
President SINuC (Societa Italiana Nutrizione Clinica e
Metabolismo).

RBP: Payment or honoraria for lectures for Takeda.

CCM: none.

LE: none.

AL: Consulting fees for Abbott Italia, Danone Italia, Lionhealth;
Payment or honoraria for lectures for Baxter, Takeda; Payment for
expert testimony for Nestle.

ERB: none.

PG: none.

EB: Consulting fees, funding of scientific studies, participation
on a Data Safety Monitoring and advisory boards, and honoraria for
lectures from Takeda; Grants or contracts from TauroPharm; Pay-
ment or honoraria for lectures for Healthcare Deutschland, Alny-
lam, Falk Foundation.

MZ: none.

SL: Consulting fees for Ironwood, Takeda, Northsea; Payment or
honoraria for lectures for Baxter, Fresenius Kabi, Takeda, Zealand;
Support for attending meetings for Baxter.

LP: Payment or honoraria for lectures for Baxter, B.Braun, Nestle,
Lionhealth, Napo Therapeutics, Northsea Therapeutics; Participa-
tion on a Data Safety Monitoring for Takeda, Protrara.

Acknowledgements

Contributing coordinators and centers by country

Argentina

Adriana N. Crivelli, Hector Solar Muniz; Unidad de Soporte
Nutricional, Rehabilitaciéon y Trasplante de Intestino, Hospital
Universitario Fundacion Favaloro, Buenos Aires

Andrés L N Martinuzzi; al Hospital JUAN XXIII, General Roca

Australia

Brooke R. Chapman; Austin Health, Melbourne

Sharon Carey, Lynn Jones; Royal Prince Alfred Hospital,
Camperdown

Mona Chen, Margie O'Callaghan; Flinders Medical Centre,
Adelaide

Emma Osland; Royal Brisbane and Women's Hospital, Herston

Austria

Elisabeth Hiitterer; Department of Medicine I, Division of
Oncology, Medical University of Vienna



F. Joly, D. Jezerski, U.-E. Pape et al.

Belgium

Tim Vanuytsel, Nathalie Lauwers, Karlien Geboers, Marleen
Pijpops; University Hospital Leuven; Leuven Intestinal Failure and
Transplantation (LIFT), Leuven

Brazil

Mariana Hollanda Martins da Rocha; Hospital das Clinicas da
Faculdade de Medicina da Universidade de Sao Paulo, Sao Paulo

Croatia

Zeljko Krznaric, Dina Ljubas Kelecic; Division of Gastroenter-
ology, Hepatology and Clinical Nutrition, Department of Medicine,
University Hospital Centre Zagreb; School of Medicine, Zagreb

Denmark

Henrik Hgjgaard Rasmussen; Center for Nutrition and Intestinal
Failure, Danish Nutrition Science

Center, Aalborg University Hospital, Aalborg and The Dietitians
and Nutritional

Research Unit, EATEN, Copenhagen University Hospital-Herlev
and Gentofte, Copenhagen

France

Charlotte Bergoin, Cécile Chambrier; Service Hépato-gastro-
entérologie et Assistance Nutritionnelle, CHU Lyon Sud, Oullins-
Pierre Bénite

Francisca Joly, Vanessa Boehm, Julie Bataille, Lore Billiauws;
Beaujon Hospital, Clichy

Sabrina Layec; Digestive and Nutritional Rehabilitation Unit/
Artificial Nutrition Unit, Clinique Saint-Yves, Rennes

Florian Poullenot; CHU de Bordeaux, Hopital Haut-Lévéque,
Pessac

Stéphane M. Schneider, Hélene Lapeyre; CHU Archet, Nice

David Seguy; Service de Nutrition, CHU de Lille, Universityé de
Lille, Lille

Ronan Thibault; Nutrition unit, CHU Rennes, Nutrition Metab-
olisms and Cancer institute, NuMeCan, INRA, INSERM, Université
Rennes, Rennes

Germany

Ulrich-Frank  Pape,
versitaetsmedizin, Berlin

Georg Lamprecht; University Medical Center Rostock, Rostock

Israel

Moran Hellerman Itzhaki; Rabin Medical Center, Petach Tikva,
Sackler School of Medicine, Tel Aviv University, Tel Aviv-Yaffo Ac-
ademic College School for Nursing Sciences

Dan M. Livovsky; Digestive Diseases Institute, Shaare Zedek
Medical Center and, Faculty of Medicine, Hebrew University of Je-
rusalem, Jerusalem

Italy

Umberto Aimasso, Merlo F. Dario; Citta della Salute e della Sci-
enza, Turin

Francesco Francini-Pesenti; U.O. Clinical Nutrition, Azienda
Ospedaliera di Padova, Padova

Paolo Gandullia, Tommaso Bellini; G. Gaslini Institute for Child
Health, Genoa

Livia Gallitelli, Daniela Milani; Clinical Nutrition Unit, Clinica
Polispecialistica San Carlo s.r.l, Paderno Dugnano, Milano

Nunzia Regano, Francesco W. Guglielmi; Gastroenterology Unit,
Monsignor Dimiccoli Hospital, Barletta

Paolo Orlandoni; Nutrizione Clinica-Centro di Riferimento
Regionale NAD, IRCCS—INRCA, Ancona, Italy

Antonella Lezo; Department of Clinical Nutrition, OIRM-S.Anna
Hospital, Citta della Salute e della Scienza, Turin

Lidia Santarpia, Maria Carmen Pagano; Federico Il University,
Naples

Anna Simona Sasdelli, Maria Cristina Guidetti, Loris Pironi;
IRCCS S. Orsola University Hospital, Bologna

Elisabeth  Bliithner; Charité Uni-

66

Clinical Nutrition 47 (2025) 54—67

Marina Taus, Debora Busni; Ospedali Riuniti, Ancona

Elisa Proietti, Universita degli Studi di Genova, Dipartimento di
Medicina Interna, Genova

Poland

Marek Kunecki; M. Pirogow Hospital, Lodz

Jacek Sobocki, Zuzanna Zaczek; Department of General Surgery
and Clinical Nutrition, Centre for Postgraduate Medical Education,
Warsaw

Serbia

Mihailo Bezmarevic¢; Unit for Perioperative Nutrition, Clinic for
General Surgery, Military Medical Academy, University of Defense,
Belgrade

Slovenia

Nada Rotovnik Kozjek; Institute of Oncology, Ljubljana

Spain

Marta Bueno Diez; Hospital Universitari Arnau de Vilanova,
Lleida

Cristina Cuerda; Hospital General Universitario Gregorio Mar-
anon, Madrid

Rafael Lopez-Urdiales, M. Nuria Virgili-Casas; Department of
Endocrinology and Nutrition, Hospital Universitari de Bellvitge,
Barcelona

Esther Ramos Boluda; Pediatric Gastrointestinal and Nutrition
Unit, University Hospital La Paz, Madrid

Maria Maiz-Jiménez, Department of Endocrinology and Nutri-
tion, Hospital 12 de Octubre, Madrid

Pilar Serrano Aguayo; Hospital Universitario Virgen del Rocio,
Sevilla

Rosa Burgos Pelaez; Nutritional Support Unit, University Hos-
pital Vall d'Hebron, Barcelona

Cristina Campos Martin; Hospital Universitario Virgen Macar-
ena, Sevilla

Sweden

Lars Ellegard; Sahlgrenska University Hospital, Gothenburg

Switzerland

Rebecca Fehr; University Hospital Zurich, Zurich

United Kingdom

Simon Lal, Arun Abraham, Gerda Garside, Gavin Leahy, Michael I.
Taylor; Salford Royal NHS Foundation Trust, Salford

United States of America

Denise Jezerski, Ezra Steiger; Cleveland Clinic Foundation,
Cleveland, Ohio

Charlene Compher; Hospital of the University of Pennsylvania,
Philadelphia

ESPEN CIF database managers and statisticians: Giorgia Bril-
lanti and Martina Zarpellon, Department of Medical and Surgical
Sciences; University of Bologna, Italy.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.clnu.2025.01.026.

References

[1] Pironi L, Cuerda C, Jeppesen PB, Joly F, Jonkers C, Krznari¢ Z, et al. ESPEN

guideline on chronic intestinal failure in adults - update 2023. Clin Nutr 2023

Oct;42(10):1940—2021.

Carbonnel F, Cosnes |, Chevret S, Beaugerie L, Ngo Y, Malafosse M, et al. The

role of anatomic factors in nutritional autonomy after extensive small bowel

resection. ] Parenter Enteral Nutr 1996;20(4):275—80.

Amiot A, Messing B, Corcos O, Panis Y, Joly F. Determinants of home parenteral

nutrition dependence and survival of 268 patients with non-malignant short

bowel syndrome. Clin Nutr Edinb Scotl. juin 2013;32(3):368—74.

[4] Jeppesen PB. The long road to the development of effective therapies for the
short gut syndrome: a personal perspective. Dig Dis Sci 2019 Oct;64(10):
2717-35.

[2

[3


https://doi.org/10.1016/j.clnu.2025.01.026
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref1
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref2
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref2
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref2
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref2
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref2
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref3
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref3
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref3
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref3
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref4
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref4
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref4
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref4

E Joly, D. Jezerski, U.-E. Pape et al.

[5]
[6]

17

(8

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Wauters L, Joly F. Treatment of short bowel syndrome: breaking the thera-
peutic ceiling? Nutr Clin Pract 2023 May;38(Suppl 1):S76—87.

Jeppesen PB, Gilroy R, Pertkiewicz M, Allard JP, Messing B, O'Keefe SJ. Rand-
omised placebo-controlled trial of Teduglutide in reducing parenteral nutri-
tion and/or intravenous fluid requirements in patients with short bowel
syndrome. Gut 2011 Jul;60(7):902—14.

Jeppesen PB, Pertkiewicz M, Messing B, lyer K, Seidner DL, O'keefe SJ, et al.
Teduglutide reduces need for parenteral support among patients with short
bowel syndrome with intestinal failure. Gastroenterology 2012 Dec;143(6):
1473—1481.e3.

O'Keefe S, Jeppesen P, Gilroy R, Pertkiewicz M, Allard ], Messing B. Safety and
efficacy of Teduglutide after 52 weeks of treatment in patients with short
bowel intestinal failure. Clin Gastroenterol Hepatol 2013;11:815—823.e3.
Schwartz LK, O'Keefe SJ, Fujioka K, Gabe SM, Lamprecht G, Pape UF, et al. Long-
term teduglutide for the treatment of patients with intestinal failure associ-
ated with short bowel syndrome. Clin Transl Gastroenterol 2016 Feb 4;7(2):
el42.

Joly F, Seguy D, Nuzzo A, Chambrier C, Beau P, Poullenot F, et al. Six-month
outcomes of Teduglutide treatment in adult patients with short bowel syn-
drome with chronic intestinal failure: a real-world French observational
cohort study. Clin Nutr 2020;39:2856—62.

Martin A, Boehm V, Zappa M, Billiauws L, Bonvalet F, Nuzzo A, et al. Imaging as
predictor of clinical response to Teduglutide in adult patients with short
bowel syndrome with chronic intestinal failure. Am ] Clin Nutr 2021;113:
1343-50.

Pevny S, Maasberg S, Rieger A, Karber M, Bliithner E, Knappe-Drzikova B, et al.
Experience with Teduglutide treatment for short bowel syndrome in clinical
practice. Clin Nutr 2019;38:1745-55.

Puello F, Wall E, Herlitz ], Lozano E, Semrad C, Micic D. Long-term outcomes
with teduglutide from a single center. J Parenter Enteral Nutr 2021;45:
318-22.

Schoeler M, Klag T, Wendler J, Bernhard S, Adolph M, Kirschniak A, et al. GLP-2
analogue Teduglutide significantly reduces need for parenteral nutrition and
stool frequency in a real-life setting. Therap. Adv. Gastroenterol. 2018;11.
Solar H, Doeyo M, Ortega M, De Barrio S, Olano E, Moreira E, et al. Postsurgical
intestinal rehabilitation using semisynthetic glucagon-like peptide-2
analogue (sGLP-2) at a referral center: can patients achieve parenteral
nutrition and sGLP-2 independency? ] Parenter Enteral Nutr 2021;45:
1072—82 [CrossRef].

Loutfy A, Kurin M, Shah R, Davitkov P. Characterization of American Tedu-
glutide consumers from 2015 to 2020: a large database study. ] Parenter
Enteral Nutr 2022 Mar;46(3):646—51.

Greif S, Maasberg S, Wehkamp ], Fusco S, Zopf Y, Herrmann HJ, et al. Long-
term results of Teduglutide treatment for chronic intestinal failure - insights
from a national, multi-centric patient home-care service program. Clin Nutr
ESPEN 2022 Oct;51:222-30.

Bioletto F, D'Eusebio C, Merlo FD, Aimasso U, Ossola M, Pellegrini M, et al.
Efficacy of teduglutide for parenteral support reduction in patients with short
bowel syndrome: a systematic review and meta-analysis. 14 févr Nutrients
2022;14(4):796.

de Dreuille B, Nuzzo A, Bataille ], Mailhat C, Billiauws L, Le Gall M, et al. Post-
marketing use of teduglutide in a large cohort of adults with short bowel
syndrome-associated chronic intestinal failure: evolution and outcomes. Nu-
trients 2023 May 24;15(11):2448.

Daoud DC, Schwenger KJP, Jung H, Lou W, Armstrong D, Raman M, et al. Adult
patients with short bowel syndrome treated with Teduglutide: a descriptive
cohort study. J Parenter Enteral Nutr 2023 Sep;47(7):878—87.

Gombosova L, Suchansky M, Krivu$ ], Hornova ], Havlicekova Z, Fojtova A,
et al. Evaluation of the effectiveness of teduglutide treatment in patients with
short bowel syndrome in Slovakia-multicenter real-world study. ] Clin Med
2024 Feb 22;13(5):1238.

67

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Clinical Nutrition 47 (2025) 54—67

Gondolesi GE, Pape U-F, Mason ]B, Allard JP, Pironi L, Casas MNV, et al.
Baseline characteristics of adult patients treated and never treated with
teduglutide in a multinational short bowel syndrome and intestinal failure
Registry. Nutrients 2024;16:2513.

Pironi L, Konrad D, Brandt C, Joly F, Wanten G, Agostini F, et al. Clinical
classification of adult patients with chronic intestinal failure due to benign
disease: an international multicenter cross-sectional survey. Clin Nutr
2018;37(2):728-38.

Pironi L, Steiger E, Joly F, Wanten GJA, Chambrier C, Aimasso U, et al. Intra-
venous supplementation type and volume are associated with 1-year
outcome and major complications in patients with chronic intestinal failure.
Gut 2020 Oct;69(10):1787—95.

Tomczak M, Tomczak E. The need to report effect size estimates revisited. An
overview of some recommended measures of effect size. Trends Sport Sci
2014;1:19-25.

Cohen ]. A power primer. Psychol Bull 1992 Jul;112(1):155—9. https://doi.org/
10.1037//0033-2909.112.1.155. PMID: 19565683.

Lal S, M Soop M, Cuerda C, Jeppesen P, Joly F, Lamprecht G, et al. Quality-of-
care standards in adult type 3 intestinal failure caused by benign disease: a
European society of clinical nutrition and metabolism (ESPEN) position paper.
Clin Nutr ESPEN 2024 Aug 10;63:696. 159.

Seidner DL, Gabe SM, Lee H-M, Olivier C, Jeppesen PB. Enteral autonomy and
days off parenteral support with Teduglutide treatment for short bowel
syndrome in the STEPS trials. ] Parenter Enteral Nutr 2020;44:697—702.
Seidner DL, Fujioka K, Boullata JI, Iyer K, Lee HM, Ziegler TR. Reduction of
parenteral nutrition and hydration support and safety with long-term tedu-
glutide treatment in patients with short bowel syndrome-associated intesti-
nal failure: STEPS-3 study. Nutr Clin Pract 2018;33(4):520—7. https://doi.org/
10.1002/ncp.10092.

[30] Jeppesen PB, Gabe SM, Seidner DL, Lee HM, Olivier C. Factors associated with

[31]

[32]

(33]

(34]

[35]

[36]

[37]

response to Teduglutide in patients with short-bowel syndrome and intestinal
failure. Gastroenterology 2018;154(4):874—85.

Chen KS, Xie ], Tang W, Zhao ], Jeppesen PB, Signorovitch JE. Identifying a
subpopulation with higher likelihoods of early response to treatment in a
heterogeneous rare disease: a post hoc study of response to Teduglutide for
short bowel syndrome. Therapeut Clin Risk Manag 2018;14:1267—-77.

Bond A, Taylor M, Abraham A, Teubner A, Soop M, Carlson G, et al. Examining
the pathophysiology of short bowel syndrome and glucagon-like peptide 2
analogue suitability in chronic intestinal failure: experience from a national
intestinal failure unit. Eur ] Clin Nutr mai 2019;73(5):751—6.

Pironi L, Sasdelli AS, Venerito FM, Musio A, Pazzeschi C, Guidetti M. Candidacy
of adult patients with short bowel syndrome for treatment with glucagon-like
peptide-2 analogues: a systematic analysis of a single centre cohort. Clin Nutr
Edinb Scotl. juin 2021;40(6):4065—74.

Pironi L, Allard JP, Joly F, Geransar P, Genestin E, Pape UF. Use of Teduglutide
in adults with short bowel syndrome-associated intestinal failure. Nutr Clin
Pract 2024 Feb;39(1):141-53.

Bliithner E, Pape UF, Tacke F, Greif S. Quality of life in teduglutide-treated
patients with short bowel syndrome intestinal failure-A nested matched
pair real-world study. Nutrients 2023 Apr 18;15(8):1949. https://doi.org/
10.3390/nu15081949. PMID: 37111167; PMCID: PMC10144575.

Walter E, Dawoud C, Hiitterer E, Stift A, Harpain F. Cost-effectiveness of
teduglutide in adult patients with short bowel syndrome - a European so-
cioeconomic perspective. S0002-9165(24)00277-6 Am ] Clin Nutr 2024 Mar 1.
https://doi.org/10.1016/j.ajcnut.2024.02.031. Epub ahead of print. PMID:
38431119.

Gattini D, Belza C, Kraus R, Avitzur Y, Ungar W], Wales PW. Cost-utility
analysis of teduglutide compared to standard care in weaning parenteral
nutrition support in children with short bowel syndrome. Clin Nutr 2023
Dec;42(12):2363—71. https://doi.org/10.1016/j.clnu.2023.10.001. Epub 2023
Oct 5. PMID: 37862822.


http://refhub.elsevier.com/S0261-5614(25)00027-5/sref5
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref5
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref5
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref6
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref6
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref6
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref6
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref6
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref7
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref7
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref7
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref7
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref7
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref8
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref8
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref8
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref8
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref9
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref9
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref9
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref9
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref10
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref10
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref10
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref10
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref10
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref11
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref11
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref11
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref11
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref11
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref12
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref12
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref12
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref12
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref13
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref13
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref13
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref13
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref14
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref14
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref14
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref15
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref16
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref16
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref16
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref16
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref17
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref17
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref17
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref17
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref17
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref18
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref18
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref18
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref18
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref18
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref19
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref19
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref19
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref19
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref20
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref20
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref20
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref20
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref21
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref22
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref22
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref22
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref22
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref23
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref23
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref23
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref23
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref23
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref24
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref24
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref24
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref24
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref24
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref25
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref25
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref25
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref25
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1037//0033-2909.112.1.155
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref27
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref27
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref27
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref27
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref28
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref28
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref28
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref28
https://doi.org/10.1002/ncp.10092
https://doi.org/10.1002/ncp.10092
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref30
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref30
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref30
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref30
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref31
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref31
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref31
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref31
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref31
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref32
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref32
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref32
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref32
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref32
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref33
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref33
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref33
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref33
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref33
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref34
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref34
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref34
http://refhub.elsevier.com/S0261-5614(25)00027-5/sref34
https://doi.org/10.3390/nu15081949
https://doi.org/10.3390/nu15081949
https://doi.org/10.1016/j.ajcnut.2024.02.031
https://doi.org/10.1016/j.clnu.2023.10.001

	Real-world experience of Teduglutide use in adults with short bowel syndrome: A seven-year international multicenter survey
	1. Background
	2. Aim
	3. Materials and methods
	3.1. Study protocol and data collection
	3.2. Patient inclusion criteria and duration of the survey for the present study
	3.3. Statistical analysis
	3.4. Ethical statement

	4. Results
	4.1. Patient cohorts
	4.2. Patient outcome
	4.3. Patient characteristics and outcome according to the experience of the enrolling centers

	5. Discussion
	6. Conclusions
	Author contribution
	Declaration of Generative AI and AI-assisted technologies in the writing process
	Funding statement
	Conflict of interest
	Acknowledgements
	Appendix A. Supplementary data
	References


