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Abstract

Background: The glucagon-like peptide 2 analogue teduglutide is an effective drug for

the treatment of short bowel syndrome patients with intestinal failure (SBS-IF). This

intestinotrophic peptide improves intestinal capacity for fluid and nutrient absorption

through induction of mucosal growth and reduction of gastrointestinal motility. Clini-

cal trials demonstrated the efficacy of teduglutide in reducing the need for parenteral

support (PS). This study describes an SBS-IF patient population receiving teduglutide

therapy in a specialized medical care setting.

Method: A retrospective analysis was performed using data of patients experiencing

nonmalignant SBS-IF. They were treated with teduglutide in a multidisciplinary SBS-IF

program at a single university medical center between June 2016 and June 2020.

Results: Thirteen patients under teduglutide treatment were included in the final

analysis. Mean small bowel length was 82 ± 31 cm, with 77% of patients having their

colon in continuity. Over a median follow-up of 107 weeks, all patients (13 of 13,

100%) responded to the therapy with a clinically significant reduction of PS volume.

Mean PS reduction increased with therapy duration and ranged from −82.5% at week

24 (n = 13) to −100% in patients (n = 5) who were treated for 144 weeks. Enteral

autonomy was achieved in 12 of 13 (92%) patients. Teduglutide therapy improved stool

frequency and consistency, changed dietary habits, and reduced disease-associated

sleep disruptions.

Conclusion: Integrating SBS-IF patients treated with teduglutide in a proactive and

tight-meshed patient care program significantly improves the clinical outcome, leading

to an increased proportion of patients reaching enteral autonomy.
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CLINICAL RELEVANCY STATEMENT

Teduglutide is highly effective in reducing parenteral support in short

bowel syndrome with intestinal failure (SBS-IF) patients. Patient

integration into a multiprofessional team with a tight-meshed,

patient-tailored approach increases the rate of enteral autonomy.

Teduglutide significantly reduces the symptomatic burden in SBS-IF

patients.

INTRODUCTION

Short bowel syndrome (SBS) is a heterogeneous medical condition

in which patients experience impaired intestinal function because of

structural or functional loss of the absorptive intestinal capacity as a

result of surgical resection or disease-associated destruction of the

bowel. Patients with SBS with intestinal failure (SBS-IF) are unable to

compensate the compromised intestinal function, and they depend on

parenteral support (PS) for survival.1

The clinical presentation of SBS-IF is heterogeneous, with interindi-

vidual differences that may be attributed to differences in the anatomy

of the remnant intestine.1 The extent of PS (consisting of parenteral

nutrition [PN] and fluid support) may differ significantly and depend on

the length of the remaining small bowel, whether an ostomy is present,

on the height of the ostomy, and on whether a remnant colon is in

continuity.2,3

Therapy regimens like dietary interventions, oral rehydration,

or nutrition solutions and antidiarrheal and antisecretory agents

focus on optimization of the functional capacity of the remnant

bowel.2,4

Glucagon-like peptide 2 (GLP-2) stimulates growth of the intesti-

nal mucosa through stimulation of crypt cell growth and inhibition

of enterocyte apoptosis5 and was therefore recently described as

a critical factor in intestinal rehabilitation and growth.5,6 In addi-

tion, GLP-2 impedes gastric emptying and acid secretion,7,8 stim-

ulates intestinal blood flow,9 and increases the intestinal barrier

function.10

Teduglutide is a dipeptidyl-peptidase, degradation-resistant GLP-2

analogue.11 Recent studies demonstrated that repeated administra-

tion enhances functional and structural capacity of the intestine.11,12

Jeppesen et al were able to show in a phase III placebo-controlled

trial that 63% of patients receiving teduglutide were able to reduce

PS volume by ≥20% after 24 weeks.13 Since then, several stud-

ies have demonstrated the efficacy of teduglutide.14–19 Never-

theless, a significant discrepancy in success rates can be noted

when comparing enteral autonomy rates ranging from 12% to

28%.14–16,20

This heterogeneous patient population demands a patient-tailored

therapeutic approach with a high amount of individual guidance

through the treating physicians, dietitians, and nurses to maximize

therapeutic response and minimize treatment or disease-related mor-

bidity and mortality.21

Here, we are first to demonstrate that a patient-tailored treat-to-

target concept with proactive and tight-meshed patient contact, with

consequent and frequent treatment modifications through a multipro-

fessional team, leads to high response rates.

METHODS

The study protocol was performed according to the ethical guide-

lines of the Declaration of Helsinki 1975, as the ethics com-

mittee of the Medical University of Vienna approved this study

(#1989/2020).

Patient characteristics

This retrospective study included all patients experiencing nonmalig-

nant SBS-IF (type III IF according to the classification of Pironi et al22)

who were treated with teduglutide at the Medical University of Vienna

between June 2016 and June 2020. All patients were treated by a

multidisciplinary team consisting of visceral surgeons, gastroenterol-

ogists, and dietitians. Clinical data were systematically collected from

the electronic patient chart system of the treating hospital and by a

specialized homecare service provider (Healthcare, Austria: Tedu Reha

Coach). All patients gave their informed consent for the treatment

with teduglutide and received the approved standard dose of tedug-

lutide (.05 milligrams per kilogram of body weight [mg/kg/BW]). The

anatomical bowel situation of all patients after resection was intra-

operatively characterized. Small bowel length was defined as rem-

nant postduodenal length. Clinical data collection included the fol-

lowing variables: age (years), sex (male/female), weight (kilograms),

body mass index (BMI) (calculated as weight in kilograms divided

by height in meters squared), intravenous PN (ml/day), intravenous

fluid (IVF) intake (ml/day), urinary output (ml/day), oral fluid intake

(ml/day), stool consistency (liquid, liquid-mushy, mushy, firm, and con-

stipation) and frequency (n per day), and sleep disruptions per night

(n per day). In patients with a present ostomy, stool frequency was

defined as number of times an ostomy bag was emptied (n per day).

Variables were recorded before and regularly (individualized after

each patient’s clinical needs) after treatment initiation. Follow-up data

(week >12) were defined as data obtained from the most current

patient visit before, at, or after the indicated time point. Teduglu-

tide treatment was not started simultaneously. The minimal required

length of follow-up for inclusion into the final analysis was 24 weeks.

Patients were integrated in a tight-meshed follow-up program, includ-

ing daily or at least weekly patient contact (outpatient clinic visit,

home care service provider, email, and phone contact) for the first

6 months of treatment and tailored to the patient’s clinical needs after

6 months.

Adverse events (AEs) and serious AEs were routinely documented

by the treating physician at our outpatient clinic during follow-up visits

and by specialized home care providers during follow-up visits at home.
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PS

PS included, per definition, either IVFs (fluid electrolytes or fluid elec-

trolytes with vitamins and/or trace elements) or PN (any macronutri-

ents and micronutrients admixture) or a combination of both. Before

teduglutide treatment initiation, patients went through an optimiza-

tion and stabilization period within routine medical care. During

follow-up visits, PS adjustments were discussed among the interdis-

ciplinary team and based on changes of clinical parameters, includ-

ing BW and bioelectrical impedance analysis (BIA) results, oral fluid

intake and urinary output, clinical symptoms of body fluid volume sta-

tus, physical performance, and patient’s subjective perception dur-

ing activities of daily living (ADLs). PS modification was solely per-

formed at our SBS center. Response to treatment was defined as a

reduction of ≥20% of daily PS volume from baseline. Enteral auton-

omy was defined as discontinuation of all periodic PS. The functional

response analysis included the following time points: 2, 4, 8, 12, 16,

20, 24, 36, 48, 72, 96, 120, and 144 weeks (minimal requirement,

n> 5).

Stool characteristics

Stool frequency per day and stool consistency were documented reg-

ularly by a specialized home care provider and consistency classified

into five categories: liquid, liquid-mushy, mushy, firm, and constipation,

in correlation to the Bristol Stool Form Scale (7, 6, 5, 4, and 2 and 1

combined).23

Dietary habits

Meal frequency per day and meal serving size were documented by

specialized home care providers. Serving size was classified into five

categories: (1)¼ serving, (2)½ serving, (3) 3/4 serving, (4) 1 serving, and

(5) >1 serving. A serving was defined as the food arranged on one reg-

ular dinner plate.

Statistics

Statistical analysis was performed using SPSS statistical software

package (IBM SPSS Statistics for Mac, Version 24.0). Descriptive

statistics, such as mean, median, frequencies, and percentages,

were used to present patient’s characteristics. Categorical variables

are presented as numbers, with percentages in brackets. Metric

variables are expressed either as mean/SD (with normal distribution)

or as median/range (without normal distribution). Missing values are

reported as unknown. To assess the change in stool frequency and

sleep disruptions at weeks 24 and 48, a two-tailed Wilcoxon signed

rank test was used because the data were not normally distributed.

Change in BMI over time was assessed by two-tailed, paired t-test.

Normal distribution was verified using the Shapiro-Wilk test. A P-value

of<.05 was considered statistically significant.

TABLE 1 Baseline patient characteristics

Included SBS-IF patients treated with

teduglutide, n (%)

13 (100)

Female sex, n (%) 2 (15.4)

Age, years, mean± SD 50.9± 9.9

BMI, mean± SD 19.2± 3.6

Duration of intestinal failure to teduglutide

start, months, mean± SD

23.0± 22.9

Cause of SBS, n (%)

Inflammatory bowel disease 8 (61.5)

Vascular disease 2 (15.4)

Surgical complications 3 (23.1)

Patients with colon in continuity, n (%) 10 (76.9)

No colon resection, n (%) 0 (0)

Partial colon resection, n (%) 7 (53.8)

Colostomy, n (%) 3 (23.1)

Remnant small bowel length, cm, mean± SD 73.3± 29.2

Unknown, n (%) 1 (7.7)

Patients with small bowel enterostomy, n (%) 3 (23.1)

Duodenostomy, n (%) 0 (0)

Jejunostomy, n (%) 1 (7.7)

Ileostomy, n (%) 2 (15.4)

Remnant small bowel length, cm, mean± SD 106.7± 25.2

Unknown, n (%) 0 (0)

Total parenteral volume, ml/day, mean± SD 3364.8± 983.1

Total PN, ml/day, mean± SD 1403.3± 687.2

Abbreviations: BMI, body mass index; SBS-IF, short bowel syndrome with

intestinal failure; PN, parenteral nutrition.

RESULTS

Patient characteristics

In total, 28 SBS-IF (malignant + nonmalignant) patients were treated

at a single university tertiary referral hospital in the abovemen-

tioned time period. Seventeen patients received teduglutide as treat-

ment for their nonmalignant SBS-IF. Three patients were excluded

from this study, as their follow-up was <24 weeks. In addition, one

patient had to be excluded from the final analysis because of patient

incompliance (the patient did not administer teduglutide according to

prescription, skipping injections for indeterminate periods of time) so

that administration of teduglutide on a regular basis could not be guar-

anteed. Therefore, 13 patients were included into the final analysis (2

[15.4%] women; mean age of 51 years) in total. All patients experi-

encing inflammatory bowel disease were diagnosed with Crohn’s dis-

ease. One patient who experienced systemic scleroderma died during

the study period because of respiratory failure. His data were included

in the analysis, as he received teduglutide treatment for >24 weeks.

Patient baseline characteristics are presented in Table 1.
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F IGURE 1 Effect of teduglutid treatment on PS requirements. (A) Meane (SE) reduction of PS volume and increase of mean (SE) BMI from
baseline. (B) Distribution of responders over time. BMI, body mass index; PS, parenteral support

Functional response: PS requirements, oral fluid
intake, and urinary output

Thirteen SBS-IF patients received teduglutide treatment for

≥24 weeks, with a median follow-up of 107 weeks, ranging from

26 to 205 weeks. At baseline, all patients were dependent on PS

(PN + IVF), with only one patient being merely dependent on fluid

and electrolyte substitution. No statistically significant difference in

baseline PS volumes between patients with small bowel enterostomy

and patients with colon in continuity was observed (P = .232). Twenty-

four weeks after teduglutide therapy initiation 12 of 13 patients (92%)

were classified as responders and 9 of 13 patients (69%) reached

enteral autonomy with complete discontinuation of PS. Over the total

length of follow-up, all 13 patients (100%) were classified as respon-

ders and the rate of patients who reached enteral autonomy increased

to 12 of 13 patients (92%). The one patient remaining PS-dependent

at the end of the study period is male, experienced a vascular event

as the underlying cause of SBS-IF, and has a 30-cm remaining small

bowel length, a colon (except for the cecum) in continuity, and received

teduglutide therapy for 6 months. Functional response is presented in

detail in Figures 1 and 2.

Symptomatic response: stool characteristics, dietary
habits, and sleep disruption

Mean stool frequency per day at baseline was 23.9 per day and ranged

from 10 to 60 per day. After 24 and 48 weeks, patients already demon-

strated a significant reduction in stool frequency (−14.6 per day on

mean [P = .002] and −17.2 per day on mean [P = .009], respectively).

Besides, stool consistency increased from mostly liquid stools at base-

line to a mushy and/or firm stool consistency. To report the change in

dietary habits and appetite under teduglutide therapy, meal frequency

and size were recorded. Both parameters increased with treatment

duration. To assess sleeping quality, patients documented disease-

associated sleep disruptions. These interruptions ranged from 1 to 15

per night (mean 4.6) at baseline and significantly decreased over the

follow-up period (−2.8 on mean at week 24 [P = .002] and −3.2 on

mean at week 48 [P= .014]). See Figures 3–5 for symptomatic response

data.

Nutrition status response: BMI, BIA, and serum
albumin level

All patients were monitored regarding their nutrition status, with con-

tinuous observance of BW and blood parameters. Mean BMI at base-

line was 19.1 and significantly increased in week 24 (+1.77 on mean;

P= .017) and week 48 (+2.29 on mean; P= .022). Serum albumin levels

remained within the reference range after 24 weeks, and no significant

difference to baseline values was observed (n = 10, baseline: 38.6 g/L

and week 24: 38.9 g/L; P = .893). BIA was not measured regularly, and

data were available for only eight patients, which revealed a body com-

position within the physiological norm (mean fat mass index [FMI], male

3.65 and female 9.70; mean fat-free mass index [FFMI], male 17.48 and

female 16.97).

AEs and SBS treatment–associated complications

At least one AE occurred in 9 of 13 of patients (69%). Most frequently

reported AEs were of gastrointestinal origin, including nausea and

JOURNAL OF PARENTERAL AND ENTERAL NUTRITION 3303
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F IGURE 2 Summary of changes in (A) mean (SE) PS volume, (B) mean (SE) oral fluid volume, (C) mean (SE) urine volume, and (D) mean (SE) fluid
composite effect from baseline. PS, parenteral support

vomiting (4 of 13, 31%), abdominalgia (3 of 13, 23%), fatigue (3 of 13,

23%), diarrhea (2 of 13, 15%), abdominal distension and bloating (1

of 13, 8%), and constipation (1 of 13, 8%). Other AEs included clinical

signs of volume overload (eg, peripheral edema) (4 of 13, 31%), joint

pain/muscle pain (2 of 13, 15%), vertigo (2 of 13, 15%), heavy sweat-

ing (2 of 13, 15%), headache (1 of 13, 8%), and upper respiratory tract

infection (1 of 13, 8%). One patient experienced cholecystitis, which

had to be treated with in-hospital antimicrobial therapy. No AE led

to permanent discontinuation of teduglutide treatment. Nevertheless,

temporary discontinuation or adjustments in dose, as well as injection

interval lengthening, had to be applied in five patients (38%). One death

occurred during the study period (respiratory failure because of sys-

temic scleroderma).

Central line–associated bloodstream infections (CLABSIs) with sub-

sequent port catheter/peripherally inserted central catheter removal

was documented in 92% of the patients, resulting in a CLABSI rate of

3.7 per 1000 catheter days. All patients included in the final analysis

had undergone screening colonoscopy prior to teduglutide initiation

and periodic follow-up colonoscopies. No polyps nor signs of colorec-

tal tumorigenesis or carcinogenesis were observed.
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F IGURE 3 Effect of teduglutide treatment on stool characteristics. (A) Mean (SE) reduction of stool frequency from baseline. (B) Change of
stool consistency from baseline

F IGURE 4 Effect of teduglutide treatment on dietary habits. (A) Mean (SE) increase of meal frequency from baseline. (B) Change of meal size
from baseline

DISCUSSION

The results of this single-center analysis demonstrate the effectiveness

of teduglutide in reducing PS dependency in SBS-IF patients in a “real-

life” clinical setting. More importantly, the majority of patients were

able to reach enteral autonomy under teduglutide treatment with a

treat-to-target concept.

Prospective controlled clinical trials,12,13 as well as observational

cohort analyses,14,16,17 demonstrated the potential of teduglutide in

reducing PS in SBS-IF patients by enhancing spontaneous intestinal

JOURNAL OF PARENTERAL AND ENTERAL NUTRITION 3305
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F IGURE 5 Mean (SE) sleep disruptions per night

rehabilitation through enhanced structural and functional adaptation

of the intestinal resorptive capacity.11 Enteral autonomy, meaning the

complete discontinuation of PS, remains the primary therapy goal of

teduglutide treatment in SBS-IF patients. Although several studies

demonstrated that SBS-IF patients who were treated with teduglutide

were able to reduce PS with varying levels of success, enteral autonomy

was only reported in the minority of treated patients.20,24 Jeppesen

et al were unable to report on patients reaching enteral autonomy

after 24 weeks of teduglutide treatment in the original multicenter,

randomized placebo-controlled “Study of Teduglutide Effectiveness in

PN-Dependent SBS Subjects (STEPS).”13 In contrast, the 24-month

open-label extension STEPS2 study by Schwartz et al describe 13

patients (15%) obtaining enteral autonomy (10 patients receiving

teduglutide already in the STEPS1 trial and three patients who were

either randomly assigned into the placebo group or not treated in the

original STEPS trial).18 Outside controlled clinical trials, the rate of

patients reaching enteral autonomy seems to be higher. Puello et al

report on 29% of patients completely discontinuing PS after a median

follow-up period of 3.2 years in a single-center cohort,14 whereas Joly

et al demonstrate an enteral autonomy rate of 24% in a French multi-

center observational study after 24 weeks of follow-up.15 Neverthe-

less, this leaves the majority of the patients dependent on PS.

The present study is the first to report on enteral autonomy in

nearly all SBS-IF patients treated with teduglutide (92%), with a median

follow-up of 107 weeks. Almost a quarter (23%) of patients in the pre-

sented cohort already reached enteral autonomy after 24 weeks of

teduglutide treatment. The one patient in this cohort remaining depen-

dent on PS was treated with teduglutide for 35 weeks at the end of the

study period and may still achieve enteral autonomy.

A reduction of ≥20% of the PS from baseline is considered a clin-

ically beneficial threshold, and most published studies (the presented

included) define patients beyond this point as responders. It was sug-

gested that the strict reduction protocols of the clinical trials hinder

a fast reduction of PS. Jeppesen et al and their first phase III clinical

trial in SBS-IF patients revealed a responder rate of 46% after 24 weeks

(teduglutide dose 0.05 mg/kg/day).12 With an adaptation of the wean-

ing protocol, allowing a more aggressive PS volume reduction, namely

from 10% to 30% of baseline PS volume at each study visit, Jeppesen

et al were able to increase the responder rate to 63% in the treat-

ment group of the subsequent phase III clinical trial.13 Furthermore,

the high responder rate (30%) in patients receiving placebo even after

a clinical optimization and stabilization period in the STEPS trial under-

lines the importance and the potential of physicians in their dedicated

attempt to reduce the PS. Observational cohort analyses, which were

not bound to any reduction regimens, revealed responder rates of up

to 85% after 24 weeks.15 The results of the presented cohort analy-

sis demonstrate a responder rate of 92% after 24 weeks of teduglutide

treatment. The high percentage of “early” responders in this patient

population emphasizes the effectiveness of teduglutide in improving

spontaneous intestinal rehabilitation early after therapy initiation and

underlines the importance of tight-meshed monitoring visits during

this phase. Nevertheless, therapy response kept on improving signif-

icantly also after 24 weeks, with patients reaching enteral autonomy

widely distributed over the first 72 weeks. This heterogeneous func-

tional response demands a structured clinical follow-up program with

a high amount of individual guidance.

The authors of this study believe that the embedding of this complex

and heterogeneous patient population into a multiprofessional team

with a tight-meshed, patient-tailored therapeutic approach that allows

for a high amount of individual guidance through the treating physi-

cians, dietitians, and nurses to maximize therapeutic response and min-

imize treatment or disease-related morbidity and mortality is the key

factor for the here-reported high response rates. In addition, one expe-

rienced dietitian functioning as case manager and central patient con-

tact as a way to manage high interindividual variability also proved to

be effective and beneficial for therapy success. These thoughts go in

line with results from a recent retrospective study, in which the sur-

vival of children experiencing IF was significantly improved with the

establishment of a multiprofessional team.25 Furthermore, our expe-

rience is congruent with the opinion of the French observational study

of July et al,15 who highlighted the importance of dietetic optimization

in the overall management of SBS-IF patients. The vast majority of our

study population experienced Crohn’s disease as underlying SBS disor-

der, and complaints of gastrointestinal origin dominated the observed

AEs, thereby further highlighting the need for dietetic consultations.

Small bowel length is described as crucial factor for long-term PS

dependency in SBS-IF patients.26,27 Therefore, when interpreting

the present results, it needs to be considered that, with a mean

remnant small bowel length of 73 cm in ostomy patients and 90 cm in

patients with bowel in continuity, our patient collective has a favorable

anatomy for enteral autonomy. Nevertheless, small bowel length

is comparable with the SBS-IF cohort of the available prospective

randomized controlled trials.12,13 In addition, a mean duration of

IF of <2 years allows the assumption that in some patients, the full
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potential of spontaneous intestinal rehabilitation may not be exploited.

We believe that a proactive and more aggressive dietetic adaptation of

oral fluid and energy intake represents a crucial factor in enabling early

and persistent teduglutide-induced reduction of PS volumes. The fast

reduction in PN volumes, leading to PN-independency in >50% of

patients after only 8 weeks and 92% after 72 weeks, is striking.

Reducing the amount of administered PN may decrease the risk of

developing an IF-associated liver disease.28 In addition, the amount of

administered parenteral energy depicts an independent risk factor for

central-catheter infections.29 Also, the application of PN, compared

with IVF, is a time-consuming procedure, generating several hours of

infusion time every day, thereby reducing the quality of life (QoL) in

affected patients.30,31

More importantly, more frequent central catheter manipulations

may increase the risk of CLABSIs. Although PS is a life-saving treat-

ment in SBS-IF patients, morbidity and mortality are closely related

to the central catheter and the PS composition.27,29,32,33 SBS-IF with

home PN (HPN) dependency is associated with a decreased long-term

survival, with nonmalignant SBS patients surviving 1, 5, and 10 years

in 94%, 70%, and 52%, respectively.26 Pironi et al describe a cohort of

patients receiving HPN in which PN-related deaths increase with the

duration of PN support.34 The death rate attributable to PN-related

AEs ranges from 9% to 33% with 50%–71% resulting from infections of

the central venous catheter.27,35—37 In our study cohort, we observed

a CLABSI rate of 3.7 per 1000 catheter days, with a median study

follow-up period of 107 weeks. These numbers underline the impor-

tance of the therapy goal enteral autonomy in our treat-to-target strat-

egy, which is in fact associated with a decrease of catheter use to zero.

Regarding the effect of teduglutide therapy on clinical symptoms

and QoL, this study also reports on alterations in stool character-

istics, dietary habits, and sleep disruptions. Patients with SBS who

depend on PS manifest a significantly decreased QoL,31 which may be

at least partly explained by disease-related disruptions of their ADLs

and sleeping periods. Patients are connected to their PS up to 16 h

per day,38 restricting their mobility; nightly infusions exacerbate noc-

turnal urination; and a high stool frequency or large output stoma

may cause frequent sleep disruptions.39 Over the course of teduglu-

tide treatment, stool frequency decreased and consistency improved,

most likely because of the effect of teduglutide on intestinal wet weight

resorption, as described by Jeppesen et al.6 Meal frequency and size

increased as well, and patients were able to keep their dietary habits

constant after an initial adaptation and stabilization period. In addition,

mean sleep disruptions significantly decreased and were reduced by

>50% after only 12 weeks of teduglutide treatment.

Nutrition status was monitored throughout the whole study period.

Repetitive BW measures demonstrated significantly increasing BMIs

with ongoing teduglutide treatment. Besides, serum albumin lev-

els remained within physiological limits. No statistically significant

changes were observed to week 24. BIA is an easy-to-use and cheap

tool to assess a patient’s body composition in a clinical setting. BIA

measure was available for most but not all patients in the follow-

up and revealed a physiologic body composition in terms of FMI and

FFMI despite a continuous reduction in PS volumes and the subse-

quent necessary and radical adaptations of dietary habits. In addition,

we observed a comparable high rate of fluid overload (31%) in our study

cohort. We attributed this to the long study follow-up period, in which

peripheral edema was observed in four patients at any time point. Nev-

ertheless, this highlights the importance of tight-meshed clinical con-

trols in this fragile patient population.

Concern has been raised about the potential of teduglutide to

stimulate tumorigenesis in its role as an intestinotrophic growth fac-

tor. Although the available data from the follow-up of the STEPS

study series reported a polyp surveillance detection rate within the

range of the general population,40 studies in azoxymethane41 and

1,2-dimethylhydrazine42 colon cancer rodent models treated with the

protease-resistant GLP-2 analogue Gly2–GLP-2 observed increased

rates of colonic neoplasms and dysplastic changes. All patients from

this study received a baseline and regular surveillance colonoscopies.

After a maximum follow-up of 247 weeks, no new adenoma formations

were observed.

Most of the limitations of this study may be attributed to the ret-

rospective nature. Nevertheless, retrospective cohort analyses seem

feasible and necessary in studies examining rare diseases, as accumu-

lation of scientific data seems difficult otherwise. This study acquired

data only through observation, thereby increasing the risk for underre-

porting, as data records may not be entirely complete. The retrospec-

tive study design, in combination with the extraordinary study results,

may raise the concern of a selection bias. This concern may further be

asserted by the fact that the composition of the study population is

rather unusual when compared with SBS-IF populations described in

the literature: relatively young patients mostly experiencing Crohn’s

disease, with the majority of the patients having at least part of their

colon in continuity (only three patients with a small bowel enteros-

tomy). Although this may highlight the importance of intestinal recon-

struction in SBS-IF patients, it also makes the comparability to other

collectives of SBS-IF patients difficult. However, this analysis included

all patients receiving teduglutide in the abovementioned time frame

and institution, with no teduglutide patient being withheld from the

analysis. Moreover, the small number of patients and the high interindi-

vidual heterogeneity of the patient population makes a generalization

of the observed phenomenon difficult. Although the presented cohort

features a relatively long follow-up, less than five patients received

teduglutide over 3 years. Prospective clinical trials examining the effec-

tiveness of teduglutide in an unrestricted clinical setting are needed to

further verify our findings.

CONCLUSION

Teduglutide is highly effective in treating patients with SBS-IF. In addi-

tion to the results of previous studies that demonstrated significant

reductions of the PS, this study provides evidence that the integration

of this heterogeneous patient population into a multiprofessional team

spearheaded by a dietitian enables enteral autonomy under teduglu-

tide therapy in nearly all treated patients. Enteral autonomy, as the final

goal of a treat-to-target strategy, seems necessary, as it results not only
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in a decreased morbidity and mortality but also in improvement of QoL

and may reduce the socioeconomic burden.
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