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Abstract

BACKGROUND
Approval of teduglutide is an important addition to the limited treatment options for short bowel syndrome (SBS).
However, real-world evidence on teduglutide therapy for SBS in Latin America is scarce.

AIM
To investigate the effectiveness and safety of teduglutide in clinical practice in Argentina with a 24-week follow-up.

METHODS

This non-interventional multicentre cohort study included consecutive patients (aged = 1 years) with SBS who were
dependent on parenteral support (PS) and received > 1 dose of teduglutide according to currently approved indi-
cations.

RESULTS

The study population (1 = 45) included 21 adult and 24 pediatric patients. The proportion of adult and pediatric
patients who showed clinical response (defined as a = 20% reduction in weekly PS volume) after 24 weeks of
treatment was 90.4% [95% confidence interval (CI): 69.6%-98.8%] and 83.3% (95%CI: 62.6%-95.2%), respectively.
Overall, 12 patients (26.6%; 95%CI: 14.6-41.9) were weaned from PS support at the 24-week assessment, 6 (28.5%;
95%CI: 11.5-52.1) in the adult cohort, and 6 (25%; 95%Cl: 9.7-46.7) in the pediatric cohort. Only baseline PS
requirement was inversely associated with weaning from PS (P = 0.025). The most frequently reported treatment-
emergent adverse events (TEAEs) were mild to moderate abdominal pain and abdominal distension (16.6%; and
9.5%, respectively). None of the reported TEAEs led to treatment discontinuation.

CONCLUSION

This prospective real-world study demonstrated the effectiveness and safety of teduglutide in adult and pediatric
patients with SBS in Argentina. The clinical response observed in both adults and pediatric patients was greater
than that reported in phase 3 trials and was consistent with the results of other real-world studies.

Key Words: Short bowel syndrome; Intestinal failure; Parenteral nutrition; Parenteral support; Weaning; Teduglutide; Real-
world
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Core Tip: This multicenter real-world evidence study demonstrates the effectiveness and safety of teduglutide in adult and
pediatric patients with short bowel syndrome-IF in the Latin American population. The results showed that teduglutide
induced significant reductions in parenteral support (PS) in both adult and pediatric populations, consistent with pivotal
studies, with a low incidence of mild to moderate adverse events. The findings highlight the importance of early identi-
fication of eligible patients for teduglutide (patients with reduced baseline PS volume dependence and/or favorable bowel
anatomy), which may increase the likelihood of achieving PS independence. This approach could potentially reduce the
morbidity associated with intestinal failure, ultimately improving long-term patient outcomes in Latin America.
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INTRODUCTION

Short bowel syndrome (SBS) is usually a postsurgical condition with a multifactorial etiology that occurs after a large
resection of the small bowel[1]. The prevalence has been estimated to be 4-20 per 1000000 inhabitants, derived from
secondary data from the United States and Europe[1-3]. Chronic intestinal failure (IF) secondary to SBS is associated with
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significant morbidity and mortality in both adult and pediatric populations[3-5]. Historically, therapy with parenteral
support (PS), intestinal rehabilitation, and intestinal transplantation have been the main treatment options for patients
with SBS-IF.

Teduglutide is a recombinant, degradation-resistant, longer-acting glucagon-like peptide 2 (GLP-2) analog. GLP-2 is a
peptide secreted primarily in the distal intestine that increases intestinal and portal blood flow, increasing absorptive
capacity, and decreasing gut motility and secretion[4,6,7].

The Food and Drug Administration approved teduglutide in 2012 for adult patients with SBS-IF depending on home
PS, and pediatric use was approved in 2019.

Adult approval was based on two randomized, double-blind, placebo-controlled studies (NCT 00081458 and NCT
00798967) that enrolled subjects with SBS who were dependent on PS at least three times per week for at least 12 months
[8,9].

In NCT 00081458, patients were randomized to receive 24 weeks of one of the following treatment regimens: (1)
Teduglutide 0.05 mg/kg/day (n = 35); (2) Teduglutide 0.1 mg/kg/day (twice the recommended dose) (n = 33); and (3)
Placebo (1 = 16). The primary efficacy endpoint was a graded categorical score that did not achieve statistical significance
for high-dose therapy. Further evaluation of PS volume reduction using the endpoint of response (defined as at least 20%
reduction in PS fluid from baseline to weeks 20 and 24) showed that 46% of patients on teduglutide 0.05 mg/kg/day
responded vs 6% on placebo[7,8]. In NCT 00798967, patients were randomized 1:1 to placebo (1 = 43) or teduglutide 0.05
mg/kg/day (n = 43). The treatment was administered subcutaneously once daily for 24 weeks. The primary efficacy
endpoint was based on clinical response, defined as a patient achieving at least a 20% reduction in weekly PS volume
from baseline to weeks 20 and 24. Sixty-three percent (27/43) of teduglutide-treated patients vs 30% (13/43) of placebo-
treated patients were considered responders (P = 0.002)[7,9].

Two long-term extension studies (NCT 00930644 and NCT 00172185) showed that teduglutide benefits were main-
tained for up to 24 months and 30 months[10,11].

Pediatric approval was based on a 24-week multicenter trial (NCT 02682381), conducted in 59 pediatric patients with
SBS aged 1-17 years who were dependent on PS[12]. Patients chose whether to receive teduglutide or standard of care
(SOC). Patients who opted for teduglutide treatment were subsequently randomized in a double-blind manner to 0.025
mg/kg/day (n = 24) or 0.05 mg/kg/day (n = 26), while 9 patients enrolled in the SOC arm. At the end of the 24-week
study, 69% of the patients treated with 0.05 mg/kg teduglutide administered subcutaneously once daily showed a
reduction in weekly PS volume of 20% or more[12].

Similar short-term and long-term results have been observed in randomized studies conducted in other regions[13,14].

Real-world evidence on the use of teduglutide in adult and pediatric patients with SBS-IF is of great importance to
validate the data of pivotal studies in populations that may be different due to health-care infrastructure, including SOC
and surgical practices, patient characteristics, wider spectrum of disease severity and ethnical differences. However, this
type of evidence is limited in Latin America. As part of new drug application commitments, local health authorities in
Argentina requested a post-authorization study to monitor the real-world effectiveness and safety of teduglutide. Thus,
the aim of this study was to investigate the effectiveness and safety of teduglutide in two cohorts of adult and pediatric
patients with SBS-IF who were dependent on PS support in routine clinical practice in Argentina.

MATERIALS AND METHODS
Study population and design

This was a mandatory post-authorization non-interventional multicenter cohort study. The study population included all
consecutive patients with SBS who were dependent on PS, received at least one dose of teduglutide according to app-
roved indications, and were managed by nutritional support experts in Argentina. Patients were included in two separate
cohorts: (1) Adults (aged > 18 years); and (2) Pediatric (aged 1-18 years). All the nutritional support SBS specialists pre-
scribing teduglutide in Argentina were invited to participate. This study included all consecutive patients who received
at least one dose of teduglutide before marketing authorization (legacy retrospective patients) under an expanded access
program or compassionate use, and patients who received at least one dose of teduglutide after marketing authorization
(November 2020) in Argentina (de novo prospective patients).

Patients were treated, followed, and monitored by physicians according to local clinical practice. Data collection was
prospective and retrospective, depending on the start of treatment with teduglutide. Data were collected at the time of
treatment initiation and at 12 weeks and 24 weeks from the start of teduglutide treatment.

Study objectives and definitions

The main objective was to determine the effectiveness and safety of teduglutide in real-world clinical practice in
Argentina. The main effectiveness objective was to assess the proportion of patients in both study cohorts (adult and
pediatric) achieving clinical response after 12 weeks and 24 weeks of treatment. Clinical response was defined as at least
20% or more reductions in weekly PS volume. The main safety objective was the incidence of treatment-emergent adverse
events (TEAEs). Additional study objectives were variation in weekly PS volume and change in the number of days per
week requiring PS after 12 weeks and 24 weeks of treatment with teduglutide. The exploratory post hoc objective of this
study was to analyze potential variables associated with weaning from PS. Weaning from PS was defined as those
patients requiring 0 mL/week of PS within the last 12 weeks of study follow-up. SBS anatomy was categorized into three
types: (1) Type 1: End-ostomy, and no colon in continuity; (2) Type 2: Jejuno-colic anastomosis and part of the colon in
continuity; and (3) Type 3: Jejuno-ileal anastomosis with the entire colon (100%) in continuity.
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TEAEs were defined as undesirable events that were not experienced before medical treatment or an event that had
already been experienced by the patient and worsened either in intensity or frequency following the treatment with
teduglutide. The intensity of TEAEs was categorized as mild, moderate, or severe based on investigator assessment.
TEAESs of special interest were defined as serious or non-serious TEAEs of scientific and medical concern that require
ongoing monitoring and rapid communication.

Ethical regulatory considerations

The study protocol (TAK-633-4003) was approved by an Independent Ethics Committee (Fundaciéon de Estudios
Farmacologicos y Medicamentos) on September 25, 2020. All patients were required to sign the applicable mandatory
written informed consent/assent. Good pharmacoepidemiology practice guidelines, applicable local regulations, and the
declaration of Helsinki were followed. A local clinical research organization managed the study. The study was
incorporated in the clinical study registry of the city of Buenos Aires, Argentina and in clinicaltrials.gov (NCT04877431).

Statistical analysis

As the local health authority mandated this study, the sample size was based on all consecutive patients who received
teduglutide in Argentina during the accrual period of both legacy (expanded access or compassionate use) and de novo
patients (after marketing authorization) in Argentina. The proportion of patients with clinical response was expressed
with a 95% confidence interval (CI) calculation (using the exact Clopper Pearson method). Weekly volume was expressed
as mean (SD); num-ber of days per week was expressed as median (1** and 3 quartile). The P value of the difference
between baseline and 12 weeks and 24 weeks was calculated using a non-parametric method (Wilcoxon signed-rank test)
for paired data vs base-line. The last observation carried forward was used for missing effectiveness data points for two
patients during the 24-week assessment. Logistic regression analysis (generalized linear model, family = “binomial”) was
used to study the asso-ciation between potential predictor variables and weaning from PS. The TEAEs were summarized
using the worst grade and classified by system organ class and preferred term according to the Medical Dictionary for
Regulatory Activities. Statistical analysis was performed with R version 4.1.0.

RESULTS

From June 5, 2014 (date of first patient treated) until June 5, 2023 (end of data collection), 45 patients were assessed for
inclusion and enrolled in this real-world study by 14 specialized physicians in 10 sites who were invited and agreed to

participate. Patients were followed for 24 weeks. The patient flow chart and final disposition at week 24 are shown in
Figure 1.

Patient population
The overall study population (n = 45) included 21 adult patients with a mean age (mean + SD) of 42.9 + 17.6 years and 24
pediatric patients with a mean age of 9.7 + 4.6 years, respectively. The most frequent cause of SBS was vascular disease in
the adult population (42.9%), and volvulus (33.3%), intestinal atresia (29.2%), or gastroschisis (20.8%) in the pediatric
population. The most frequent anatomy type in the adult and pediatric cohorts was type 2 (jejuno-colic anastomosis and
part of the colon in continuity) at 61.9% and 66.7%, respectively, with a low proportion of patients with type 1 anatomy
(end-ostomy and no colon in continuity) at 9.5% and 4.2%, respectively. Table 1 summarizes the baseline characteristics of
the included patients.

Duration of PS before initiation of treatment with teduglutide was similar in both the adult and pediatric cohorts, 7.03
+5.94 years, and 7.84 + 4.70 years respectively (P = 0.97).

Treatment with teduglutide

The treatment dose of teduglutide was 0.05 mg/kg/day subcutaneously in 95.2% of adult patients and all pediatric
patients (one adult patient received 0.025 mg/kg/day, due to a glomerulopathy). The initial number of treatment days
per week was 7 in all adult and pediatric patients.

Effectiveness assessment
The proportion of adult patients showing clinical response (defined as a > 20% reduction in weekly PS volume) after 12
weeks and 24 weeks of treatment was 57.1% (95%CI: 34%-78.1%) and 90.4% (95%CI: 69.6%-98.8%), respectively.

Adult patients showed a significant reduction in weekly PS volume after 12 weeks (3.30 L/week; P = 0.00071) and 24
weeks (6.29 L/week; P = 0.00014) of treatment compared with baseline (Table 2 and Figure 2). In addition, there were
significant reductions in the number of days per week requiring PS after 12 weeks (P = 0.00482) and 24 weeks (P =
0.00019) of treatment compared with baseline.

The proportion of pediatric patients showing clinical response after 12 weeks and 24 weeks of treatment was 37.5%
(95%CI: 18.7%-59.4%) and 83.3% (95%Cl: 62.6%-95.2%), respectively.

Pediatric patients showed significant reductions in weekly PS volume after 12 weeks (1.82 L/week; P = 0.00044) and 24
weeks (3.59 L/week; P = 0.00002) of treatment compared with baseline (Table 2 and Figure 3). In addition, there were
significant reductions in the number of days per week requiring PS after 12 weeks (P = 0.00143) and 24 weeks (P =
0.00008) of treatment compared with baseline.
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Table 1 Study population baseline characteristics, n (%)

Adults (n=21)

Pediatric (n = 24)

Age (years)
mean (SD) 429 (17.6) 9.7 (4.6)
Range (minimum-maximum) 19-75 3-17
Sex
Female 11 (52.4) 5(20.8)
Male 10 (47.6) 19 (79.2)
Weight and BMI
Weight (kg), mean (SD) 57.5 (12.8) 27.3 (12.7)
BMI, mean (SD) 21.9 (3.4) 16.4 (1.9)
Time of parenteral support (years), mean (SD) 7 (5.9) 7.8 (4.7)
Cause of major intestinal resection
Vascular disease 9 (42.9) 0 (0)
Postoperative complication 5(23.8) 0 (0)
Volvulus 3(14.3) 8(33.3)
Intestinal atresia 2(9.5) 7(29.2)
Gastroschisis 0(0) 5(20.8)
Injury/ traumatic 2(9.5) 1(5.6)
Necrotizing enterocolitis 0(0) 14.2)
Other cause 0(0) 2(8.4)
Anatomy type
Type 1 2(9.5) 1(4.2)
Type 2 13 (61.9) 16 (66.7)
Type 3 6(28.9) 7(29.2)
Colon in continuity
Yes 19 (90.5) 22 (91.7)
No 2(9.5) 2(8.3)
Remanent colon
> 0%-25% 2(9.5) 2(8.3)
>25%-50% 13 (61.9) 6 (25)
> 50%-75% 0(0) 6 (25)
> 75%-100% 6 (28.6) 9 (37.5)
Other or not available 0(0) 1(4.2)
Remanent small bowel length (cm), mean (SD) 48.2 (40.6) 43 (39.8)
Ostomy
Colostomy 0(0) 2(8.3)
Jejunostomy 1(4.8) 1(4.2)
Ileostomy 1(4.8) 0 (0)
BMI: Body mass index.
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Table 2 Effects on the reduction of parenteral support in study cohorts

Weekly PS volume (mL) Pvalue Number of days per week with PS P value

Adult cohort

Baseline 12000 (4663) NA 4 (4-7) NA

Week 12 8700 (3884) 0.00071 4 (4-5) 0.00482

Week 24 5705 (4514) 0.00014 3 (0-4) 0.00019
Pediatric cohort

Baseline 9090 (4954) NA 6 (5-7) NA

Week 12 7266 (5082) 0.00044 6 (4-6) 0.00143

Week 24 5491 (4433) 0.00002 5 (2-5) 0.00008

Weekly volume expressed as mean (SD); number of days per week expressed as median (1% and 3™ quartile). P value calculated by non-parametric method
for paired data vs baseline; NA: Not applicable; PS: Parenteral support.

Patients assessed for inclusion (7 = 45)
Signed informed consent

~~—

Enrolled study population (7 = 45)
Received at least one dose of the study medication and at least one post-treatment
assessment of effectiveness

@ 9

Adult population (7 = 21) Pediatric population (7 = 24)
12 week assessment (7 = 21) 12 week assessment (7 = 24)
24 week assessment (7 = 21) 24 week assessment (7 = 22)"

Figure 1 Patient flowchart and patient disposition. 'Two patients did not reach the administrative 24-week assessment because of late enroliment.

Overall, 12 patients (26.6%; 95%CI: 14.6-41.9) were weaned from PS support at the 24-week assessment, 6 (28.5%;
95%ClI: 11.5-52.1) in the adult cohort, and 6 (25%; 95%CI: 9.7-46.7) in the pediatric cohort (Table 3).

As an exploratory post hoc analysis, we analyzed whether selected variables (study cohort, anatomy type, small bowel
length, time from PS to start of treatment, and baseline PS requirement) were associated with weaning from PS. Of these
selected variables, only baseline PS requirement was significantly and inversely associated with weaning from PS after 24
weeks of treatment (P = 0.025; Table 3).

Safety of teduglutide treatment

Overall, 19 patients (42.2%) in the study population experienced at least 1 TEAE. Five patients (23.8%) in the adult popu-
lation and 14 patients (58.3%) in the pediatric population experienced at least one TEAE. A total of 41 (7 in adult, and 34
in the pediatric population) TEAEs were reported.

The most frequently reported TEAEs were mild to moderate abdominal pain and abdominal distension (3 in the adult
population, 14.2%; and 4 in the pediatric population, 16.6%) (Table 4). None of the reported TEAEs led to treatment dis-
continuation.

A total of 17 TEAEs were considered serious (Table 5). The most frequently reported serious TEAE was gastrointestinal
stoma complications (1 adult, 4.7%; and 2 pediatric patients, 8.3%). None of the serious TEAEs led to treatment discon-
tinuation. There were no deaths during the observational period.

The most commonly reported TEAE of special interest (adverse event of special interest) were injection site reactions
(none in adults; and 2 in pediatrics 8.3%) and gastrointestinal stoma complications (1 adult, 4.7%; and 1 pediatric patient,
4.7%), representing overall 40% of patients with a stoma (2 out of 5), followed by cholestasis (none in adults; and 1 in pe-
diatrics 4.1%).

In addition, there was 1 reported pregnancy in the adult cohort that resulted in a full-term live birth without any com-
plications. In this case, teduglutide was suspended.

DISCUSSION

SBS is the leading cause of IF in both adult and pediatric populations worldwide. Since 2012, the introduction of
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Table 3 Analysis of patients weaned from parenteral support after 24 weeks, n (%)

Not weaned (n = 33) Weaned (n=12) P value'

Study cohort

Adult 15 (45.5) 6 (50)

Pediatric 18 (54.5) 6 (50) 0.19
Anatomy type

Type 1 2(6.1) 1(8.3)

Type 2 23 (69.7) 6 (50) 0.12

Type 3 8(24.2) 5 (41.7)
Time from PS to treatment, mean (SD) 7.0 (5.9) 7.5 (6.4) 0.76
Remanent small bowel length (cm), mean (SD) 40.9 (40) 57.9 (38) 0.11
Weekly baseline PS volume (mL), mean (SD) 11541 (4634) 7441 (4850) 0.02

1Adjusted P value calculated by logistic regression.
PS: Parenteral support.

Table 4 Treatment-emergent adverse events 2 5% overall, n (%)

Adults (n = 21) Pediatric (n = 24)
All TEAE Severe TEAE All TEAE Severe TEAE
Infections and infestations
Device related infection 0 (0) 0(0) 2(8.3) 1(4.1)
Upper respiratory tract infection 0(0) 0(0) 2(8.3) 0 (0)
Gastrointestinal disorders
Abdominal pain 14.7) 0(0) 4 (16.6) 0 (0)
Abdominal distension 2 (9.5) 0(0) 0 (0) 0 (0)
General disorders and administration site conditions
Injection site pain or erythema' 0 (0) 0(0) 2(8.3) 0 (0)
Injury, poisoning and procedural complications
Stoma complications 1(4.7) 0(0) 2(8.3) 1(41)

IConsidered adverse event of special interest (AESI).
Treatment-emergent adverse event with incidence > 5% in the overall study population (1 = 45); one in adults and one in pediatric considered AESI. TEAE:

Treatment-emergent adverse event.

teduglutide for the management of SBS-IF has significantly improved treatment outcomes, reducing reliance on PS and
enabling intestinal sufficiency recovery, even in patients with an unfavorable anatomy. The efficacy and safety of tedu-
glutide have been shown in controlled clinical trials, and in recent years, several publications - especially from Europe
and the United States- have confirmed its effectiveness and safety in real-world settings[15-17].

In Argentina, teduglutide was first used under an expanded access program in 2014 and 2017 in adult and pediatric
patients, respectively, and became commercially available in November 2020. In this study, we report the effectiveness
and safety of teduglutide in a cohort of adult and pediatric patients with SBS-IF across 10 specialized centers in
Argentina.

Teduglutide showed a significant clinical response (defined as a = 20% reduction in weekly PS volume) after 12 weeks
and 24 weeks of treatment in both the adult and pediatric cohorts. Both patient cohorts showed significant reductions in
the number of days per week requiring PS support after 12 weeks and 24 weeks of treatment compared with baseline.
The clinical response observed in both the adult and pediatric cohorts (90.4% and 83.3% respectively) was above what has
been reported in the respective phase 3 trials (63% in study NCT 00798967, and 69% in study NCT 02682381) after 24
weeks of therapy[9,12]. However, our results are consistent with the response rates observed in other real-world studies

after 24 weeks and 48 weeks of treatment[15-18].
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Table 5 Serious treatment-emergent adverse events, n (%)

Adults (n=21) Pediatric (n = 24)
All TEAE Severe TEAE All TEAE Severe TEAE

Infections and infestations

Catheter site infection 0(0) 0(0) 1(4.1) 0 (0)

Device related infection 0(0) 0(0) 2(8.3) 14.1)

Influenza 0(0) 0 (0) 1(4.1) 0 (0)

Rhinovirus infection 0(0) 0(0) 141 0(0)

Vascular device infection 0(0) 0 (0) 1(4.1) 0 (0)
General disorders and administration site conditions

Vascular device occlusion 0(0) 0 (0) 1(4.1) 0 (0)
Metabolism and nutrition disorders

Hypolabuminaemia 0 (0) 0(0) 1(4.1) 0 (0)

Lactic acidosis 0(0) 0(0) 1(4.1) 0 (0)
Injury, poisoning and procedural complications

Stoma complications’ 1(4.7) 0 (0) 2(8.3) 1(4.1)
Hepatobiliary disorders

Cholestasis 0(0) 0 (0) 1(4.1) 0 (0)

Hyperbilirubinemia 0(0) 0(0) 1(41) 0 (0)
Blood and lymphatic system disorders

Anaemia 0(0) 0(0) 1(4.1) 0(0)
Investigations

Liver function test abnormal 0(0) 0 (0) 1(4.1) 0 (0)
Nervous system disorders

Seizure 0(0) 0(0) 1(41) 0(0)

10One in adults and one in pediatric considered adverse event of special interest (AESI); considered AESL
All serious treatment-emergent adverse event in the overall study population (n = 45). TEAE: Treatment-emergent adverse event.

The differences observed in comparison with the clinical trials may be explained by the small sample sizes in both this
study and the pivotal studies, by differences in the baseline populations, and the PS reduction protocol used. The adult
patients in our cohort were characterized by a younger age and higher prevalence of vascular disease as the cause of SBS.
Additionally, both the adult and pediatric cohorts had a lower prevalence of type 1 anatomy (9.5% and 4.2%, respec-
tively) compared with that of the pivotal trials (39% and 18%, respectively)[9,12].

Response to treatment was previously correlated with baseline PS volume requirements[19]. Factors associated with
treatment response, and more importantly, predictors of successful weaning from PS in patients with SBS treated with
teduglutide, are an area of active investigation[20]. Various recent studies[15,17] have provided relevant insights into this
matter[19-23].

Overall, in the present study, 26.6% of the SBS patients were weaned from PS after 24 weeks of treatment (6 adults,
28.6% and 6 pediatrics, 25.0%). Baseline PS volume was inversely associated with weaning from PS after 24 weeks of
treatment, and only baseline PS requirement was associated with weaning from PS after logistic regression analysis.
Importantly, we did not find any correlation between the presence of colon in continuity and PS autonomy, as observed
in seven studies[15,17,19-23]. However, the majority of our patients had a colon in continuity, unlike most patient cohorts
in the United States and Europe, where type 1 anatomy is predominant (usually associated with Crohn’s disease).

In a recent revision, the real-life weaning-off rate in adults was estimated to be 11% at 6 months and 21% after 2 or
more years of treatment[20]. The use of teduglutide, post-surgical intestinal length, presence of ileocecal valve, and colon
in continuity have been associated with weaning from PS in previous studies involving patients with type 3 IF
undergoing autologous gastrointestinal reconstruction surgery[20-22]. A pooled analysis of adult pivotal phase 3 trials
and their respective extension studies evaluated the weaning from PS during teduglutide treatment[23]. This pooled
analysis included 134 patients, of whom 16 (11.9%) achieved complete independence from PS after 89 weeks of treatment.
Most patients (75%) who discontinued PS had at least partial colon in continuity, although the difference with those who
did not achieve independence from PS was not statistically significant[23]. Moreover, a real-word multicentre French
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A Individual reduction in weekly (mL) parenteral support at 12 weeks
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Figure 2 Reduction in weekly parenteral support in the adult cohort. A: Individual reduction in weekly (mL) parenteral support (PS) at 12 weeks; B:
Individual reduction in weekly (mL) PS at 24 weeks. Waterfall plots illustrating reductions in weekly PS volume among the adult cohort. Each individual bar depicts the
change in weekly PS volume (in milliliters) for a single patient, with reductions plotted as negative values, increases as positive values, and no change as zero. The Y
axis represents the cumulative effect of these sequential volume changes across the cohort, relative to the baseline volume (designated as zero).

study investigated the response to treatment (reduction of > 20% in daily PS volume) and the rate of PS discontinuation
after 24 weeks of treatment with teduglutide in 54 consecutive adult patients from 15 specialized centers[15]. Overall, 85%
of the population showed a response to teduglutide treatment, and 24% were weaned from PS support. After adjustment
for selected covariates (age, bowel length, anatomical classification, and etiology), increased basal oral intake was the only
factor significantly associated with 24-week response. Weaning from PS was significantly associated with colon in conti-
nuity, lower baseline PS volume, and higher oral intake. Overall, 85% of weaned patients had type 2 or 3 anatomies (15%
in type 1) compared with 58% in the non-weaned patients (42% in group 1)[15].

A systematic review focused on pediatric patients with chronic IF included 223 patients treated with teduglutide in 14
studies, of whom 16% achieved enteral autonomy after 24 weeks of treatment (interquartile range: 24-48 weeks)[16]. A
single-center real-world study included 25 pediatric patients with SBS who had two or more years of PS and small bowel
length < 80 cm who received subcutaneous teduglutide (0.05 mg/kg/day) with a longer 48-week follow-up. A total of 8
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A Individual reduction in weekly (mL) parenteral support at 12 weeks
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Figure 3 Reduction in weekly parenteral support in the pediatric cohort. A: Individual reduction in weekly (mL) parenteral support (PS) at 12 weeks; B:
Individual reduction in weekly (mL) PS at 24 weeks. Waterfall plots illustrating reductions in weekly PS volume among the pediatric cohort. Each individual bar depicts
the change in weekly PS volume (in milliliters) for a single patient, with reductions plotted as negative values, increases as positive values, and no change as zero.
The Y axis represents the cumulative effect of these sequential volume changes across the cohort, relative to the baseline volume (designated as zero).

patients (32%) were weaned-off PS[17]. Weaning from PS was significantly associated with oral intake and inversely
associated with PS dependence (volume, parenteral nutrition index, and number of weekly infusions). There were no dif-
ferences in remaining small bowel length, anatomical SBS type, intestinal absorption rate, citrulline concentration, and
endogenous GLP-2 concentration[17].

It is important to note that these studies, including ours, featured a small number of patients with different baseline
characteristics (e.g., etiology and anatomic type), definitions of successful weaning, length of follow up, and patient mana-
gement, limiting their power to detect clinically relevant factors associated with weaning from PS. However, most studies
[15,17] seem to point to the relevance of baseline PS volume dependence (inversely correlated with weaning success) and
colon in continuity as potential predictors of PS weaning in both adult and pediatric patients[19-23]. The results of our
post-hoc analysis are in line with these findings. It could be hypothesized that patients requiring lower PS volumes at
baseline may already exhibit a greater degree of spontaneous intestinal adaptation, with improved mucosal function and
oral intake tolerance, allowing a more favorable response to teduglutide and an increased likelihood of achieving full
enteral autonomy.
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Interestingly, other real-world studies with SBS-IF patients in Argentina with longer follow-up times showed sustained
enteral autonomy in selected patients after PS weaning with teduglutide every other day dosing or even after its discon-
tinuation[22,24]. This topic was addressed in the clinical recommendations of local experts on SBS.

The management of these patients in specialized centers must be well-standardized, with surgery considered for all
patients to optimize anatomy before initiating medical rehabilitation. Medical treatment should follow standardized pro-
tocols (antisecretory, antimotility, antibiotics if indicated) to decrease PS requirements before starting treatment with te-
duglutide.

In this study, teduglutide treatment was tolerated well in both adult and pediatric cohorts with a low incidence of mild
to moderate TEAEs. Moreover, none of the TEAE led to treatment discontinuation. The incidence of TEAEs[8-10] in our
study is below what has been reported in pivotal trials with both adult and pediatric patients and their respective follow-
up studies[11-14]. These differences may be related to the small number of patients in both cohorts and potentially to the
underreporting of adverse events in real-world settings.

A pooled analysis of adult pivotal phase 3 trials and their respective extension studies examined the safety of tedu-
glutide treatment compared with patients in the placebo arm. Most TEAEs in the pooled analysis were mild or moderate
in severity[25].

TEAEs with higher incidence in the teduglutide randomized arm compared with the placebo arm were abdominal pain
(38.5% vs 27.1%), gastrointestinal stoma complications (37.8% vs 13.6% in patients with stoma), upper respiratory tract
infections (27.5% vs 13.6%), and abdominal distension (16.5% vs 1.7%)[22]. TEAEs led to study discontinuation in 9.2% of
patients in the teduglutide arm of randomized studies and 19.7% in the extension studies compared with 6.8% in the
placebo arm of randomized studies[25]. Gastrointestinal disorders such as abdominal pain and distension, stoma com-
plications, nausea, vomiting, and constipation were the most frequent causes of treatment discontinuation in teduglutide-
treated patients, while none of these causes of treatment discontinuation were reported in placebo-treated patients[25].

The present study has several limitations related to study design in the context of routine clinical practice (real-world
data) and the small number of patients included in each cohort with a limited follow-up period (24 weeks). Moreover, we
did not systematically collect detailed information on intake or the type of oral or enteral nutrition that patients were
receiving before starting teduglutide (such as whether they used elemental formulas, polymeric diets, or other specific
nutritional strategies). Potential associations between nutritional intake characteristics and treatment outcomes were not
evaluated and should be explored in future studies. However, the inclusion of all consecutive adult and pediatric patients
with SBS-IF treated with teduglutide from 10 specialized centers in Argentina has the value of high external validity,
reflecting real-world outcomes. Our study provides additional and valuable evidence related to the treatment of SBS-IF
with teduglutide in a real-word setting in Argentina. However, regional multicentre registries are needed to better
understand the long-term effectiveness and safety of teduglutide in the diverse Latin American patient population.

CONCLUSION

This study aimed to demonstrate the effectiveness and safety of teduglutide in adult and pediatric patients with SBS in
Argentina in routine clinical practice. The results of this study showed that teduglutide induced significant reductions in
PS in both adult and pediatric populations, consistent with pivotal studies, with a low incidence of mild to moderate
adverse events. These results support the use of teduglutide for the treatment of SBS in a Latin American population of
adults and pediatric patients. The findings of our study highlight the importance of early identification of eligible patients
for teduglutide (patients with reduced baseline PS volume dependence and/or favorable bowel anatomy), which may
increase the likelihood of achieving PS independence[21,23]. This approach could potentially reduce the morbidity
associated with IF, ultimately improving long-term patient outcomes in Latin America.
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