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Introduction
Short bowel syndrome (SBS) is a rare disorder 
caused by extensive surgical resection of the small 
intestine or congenital diseases of the small bowel, 

resulting in decreased intestinal length and com-
promised function, leading to markedly decreased 
absorption of fluids and nutrients.1,2 Patients with 
SBS comprise a heterogeneous population with 
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varying causes of SBS and differences in residual 
bowel anatomy and function.1,2 Patients with 
chronic intestinal failure associated with SBS 
(SBS–IF) remain dependent on parenteral sup-
port (PS; parenteral nutrition and/or intravenous 
fluids) to maintain adequate calorie intake and 
fluid, electrolyte and micronutrient balance, 
despite the adaptive response of the intestine that 
may manifest after resection with expansion of 
the mucosal surface area to increase absorptive 
capacity.3,4 PS requirements can be used to clas-
sify chronic intestinal failure into functional cate-
gories based on volume or energy content of 
parenteral nutrition.5,6 Although PS provides vital 
support for patients with SBS–IF, its use may be 
associated with potentially life-threatening meta-
bolic and central venous catheter complications 
and reduced quality of life.7–11

Adaptation of the intestine after resection involves 
expansion of the mucosal surface area and modu-
lation of intestinal blood flow, secretions, perme-
ability and motility that together increase 
absorptive capacity.12,13 Glucagon-like peptide-2 
(GLP-2) is a hormone secreted postprandially by 
L cells located in the distal ileum and proximal 
colon, sections of the bowel that are frequently 
removed in patients with SBS.14 GLP-2 is 
involved in maintaining normal nutrient and 
energy absorption in the intestine and is associ-
ated with intestinal adaptation and epithelial pro-
liferation after resection.13,15 Teduglutide is an 
analogue of GLP-2 and is approved in the United 
States and Europe for the treatment of patients at 
least 1 year of age with SBS who are dependent 
on PS.16,17 In two randomized, placebo-con-
trolled phase III studies (CL0600-004 and 
STEPS [Study of Teduglutide Effectiveness in 
Parenteral Nutrition-Dependent Short Bowel 
Syndrome Subjects])18,19 and their respective 
open-label extension studies (CL0600-005 and 
STEPS-2),20,21 teduglutide substantially reduced 
PS requirements in adults with SBS–IF. Many of 
the observed treatment-emergent adverse events 
(TEAEs) were consistent with the known mecha-
nism of action of teduglutide, factors underlying 
SBS or complications associated with PS. In 
patients receiving teduglutide and patients receiv-
ing placebo, the most frequently reported catego-
ries of TEAEs were of gastrointestinal origin.18–21

Teduglutide has also demonstrated clinical effec-
tiveness in real-world studies. In a single-centre, 
retrospective study of anatomically heterogeneous 

patients with SBS–IF, 15 of 19 (79%) achieved a 
decrease of at least 20% in PS volume with tedu-
glutide after treatment durations varying between 
1 and 45 weeks; 2 of these patients (11%) obtained 
complete independence from PS.22 Reductions in 
PS requirements were accompanied by significant 
increases in mean villus height and crypt depth in 
this cohort as assessed by direct measurement of 
biopsies obtained during endoscopy. In a second 
single-centre retrospective study of 18 patients 
with SBS–IF receiving teduglutide, 14 (78%) had 
reduced PS requirements by at least 1 day per 
week, and 11 (61%) achieved independence from 
PS after 3–36 months of treatment.23

To better understand patient characteristics pos-
sibly associated with response to teduglutide, 
Jeppesen and colleagues recently conducted a 
post hoc analysis of defined patient subgroups in 
the STEPS study.24 The greatest effects of tedu-
glutide in terms of reducing absolute PS volume 
requirements were observed in patients who had 
inflammatory bowel disease (IBD) as the under-
lying cause of SBS–IF, in patients with stoma 
who lacked colon-in-continuity and in patients 
with the highest baseline PS volumes.

The objective of this comprehensive pooled anal-
ysis of clinical trial data was to assess the safety of 
teduglutide in terms of adverse event (AE) fre-
quency, severity, duration, reversibility and 
potential effect on drug discontinuation, as well 
as within patient subgroups defined by aetiology, 
bowel anatomy and baseline PS volume require-
ments, in the largest data set available to date of 
patients with SBS–IF from combined, prospec-
tive clinical trials.

Methods

Patients and included studies
Pooled safety data were analysed from four clini-
cal studies of teduglutide in patients with SBS–IF 
conducted from May 2004 through January 2013 
and described previously.18–21 CL0600-004 and 
STEPS were 24-week, double-blind, rand-
omized, placebo-controlled, multicentre and 
multinational phase III studies in which patients 
received teduglutide 0.05 mg/kg/day (approved 
dose) or 0.10 mg/kg/day (CL0600-004 only) or 
placebo. The phase III randomized controlled 
trials (RCTs) for teduglutide enrolled adult 
patients with SBS who required PS at least three 
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times weekly for at least 12 continuous months. 
Patients with recent or active cancer were 
excluded from participation. Upon completion 
of the primary study, patients could elect to enrol 
in the related extension study. CL0600-005 was 
a 28-week, double-blind extension of CL0600-
004. Patients who received teduglutide in the pri-
mary study continued at their original dose (0.05 
or 0.10 mg/kg/day); patients who received pla-
cebo in the primary study were randomized to 
receive teduglutide 0.05 or 0.10 mg/kg/day in the 
extension. STEPS-2 was a 24-month, open-label 
extension for patients who completed STEPS. In 
addition, 12 patients who were screened and 
optimized for STEPS but not randomized 
because of full study enrolment entered STEPS-2 
directly. All patients enrolled in the STEPS-2 
extension received teduglutide 0.05 mg/kg/day. 
The maximum treatment duration was 1 year for 
patients who received teduglutide in studies 
CL0600-004 and CL0600-005 and 30 months 
for patients who received teduglutide in STEPS 
and completed STEPS-2.

All studies were conducted in accordance with 
the Declaration of Helsinki, the International 
Conference on Harmonisation Guidelines, and 
Good Clinical Practice. All patients provided 
written informed consent, and study protocols 

were approved by local institutional review 
boards or medical ethics committees, as described 
previously.18,19

Analysis populations
The analysis populations (Figure 1) included the 
RCT teduglutide group, consisting of patients 
who received teduglutide in the two RCTs 
(STEPS and CL0600-004); the RCT placebo 
group, consisting of patients who received pla-
cebo in the two RCTs; the RCT/extension tedu-
glutide group, consisting of patients who received 
teduglutide in the two RCTs and/or the subse-
quent extension studies.

The analysis population was stratified three times 
to create three distinct populations based on aeti-
ology, bowel anatomy, and baseline PS require-
ments, by analogy to a previous post hoc efficacy 
analysis.24 The aetiology subgroups consisted of 
patients with IBD as the underlying cause of 
SBS–IF, patients with vascular disease (Vasc) as 
the underlying cause of SBS–IF, and patients 
with other underlying causes of SBS–IF. The 
bowel anatomy subgroups were subgroup 1: 
patients with no colon remaining, stoma present 
and no colon-in-continuity; subgroup 2: patients 
with at least 50% colon remaining, no stoma 

STEPS
24 weeks

Teduglutide 0.05 mg/kg/day
– Teduglutide, n=42
– Placebo, n=43

CL0600-004
24 weeks

– Teduglutide 0.05 mg/kg/day, n=35
– Teduglutide 0.10 mg/kg/day, n=32
– Placebo, n=16

CL0600-005
28 weeks

– Teduglutide 0.05 mg/kg/day in -004 and -005, n=25 
– Teduglutide 0.10 mg/kg/day in -004 and -005, n=27
– Placebo in CL0600-004, n=13
   •  0.05 mg/kg/day in CL0600-005, n=6
   •  0.10 mg/kg/day in CL0600-005, n=7

STEPS-2
2 years

Teduglutide 0.05 mg/kg/day
– Teduglutide in STEPS, n=37
– Placebo in STEPS, n=39
– Screened but not randomised in STEPS, n=12‡

RCT Groups
Teduglutide, n=109

Placebo, n=59

Extension Studies
Teduglutide, n=153

RCT/Extension Teduglutide Group, n=173†

Teduglutide 0.05 mg/kg/day, n=134 
Teduglutide 0.10 mg/kg/day, n=39

Figure 1.  Patient disposition in the RCTs and extension studies.
†Includes 64 patients who either received placebo in an RCT or were not treated in STEPS.
‡Entered STEPS-2 directly because of full enrolment in STEPS.
RCT, randomized controlled trial.
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present and colon-in-continuity; and subgroup 3: 
patients with less than 50% colon remaining or 
with colostomy. The baseline PS volume sub-
groups were patients who received ⩽9 l per week 
PS, >9 to 18 l per week PS and >18 l per week 
PS at baseline, respectively.

Safety outcomes
Pooled safety data are reported for up to 2.5 years 
of exposure to teduglutide. AEs were coded using 
system, organ, class terms, and preferred terms 
from the Medical Dictionary for Regulatory 
Activities version 12.0. In some cases, preferred 
terms representing medically similar terms were 
combined into groupings of AEs, as indicated in 
the text and tables and figures. Preferred terms 
that comprise each AE grouping are shown in 
Supplementary Table 1. Safety outcomes were 
summarized and included change in weight and 
body mass index (BMI), TEAEs, TEAEs leading 
to discontinuation, severity of TEAEs, TEAEs by 
duration of treatment with teduglutide, duration 
of TEAEs considered to be related to treatment 
by the investigator, treatment-emergent serious 
AEs (TESAEs), TESAEs by duration of exposure 
to teduglutide and TEAEs in patient subgroups 
defined by aetiology, bowel anatomy and baseline 
PS volume. AEs were reported as mild, moderate 
or severe. Mild AEs were usually transient, requir-
ing no special treatment and generally did not 
interfere with daily activities. Moderate AEs 
impaired usual activities and required simple 
therapeutic action. Severe AEs resulted in an 
interruption of usual activities and required vigor-
ous therapeutic intervention. Rates of central 
line-associated blood stream infections (CLABSI) 
were estimated by calculating the number of cath-
eter-related sepsis and catheter-related bacterae-
mia events (preferred terms) per 1000 
catheter-days during the study period. For deter-
mination of CLABSI rates, it was assumed that 
patients had central lines throughout the study 
period and that other catheter-related TEAE cat-
egories were not blood stream infections.

Statistical analysis
Data were summarized using descriptive statistics 
and are reported as mean (SD) unless indicated 
otherwise. TEAEs were reported by frequency 
without correction for duration of exposure to 
study drug. Patients in the RCT teduglutide and 
RCT placebo groups were treated with 

teduglutide or placebo for equivalent periods of 
time, facilitating direct comparisons of safety out-
comes; the RCT/extension teduglutide group was 
included in the analysis to permit assessment of 
the cumulative spectrum and frequency of TEAEs 
over a longer exposure period. In patient groups 
stratified by anatomic presentation of the SBS, 
aetiology and baseline PS volume requirements, 
the common relative risk between patients receiv-
ing teduglutide and patients receiving placebo 
after adjustment for each stratification factor was 
derived using the Cochran–Mantel–Haenszel test.

Results

Patients and study drug exposure
Patient participation in the included studies is 
shown in Figure 1. The RCT teduglutide group 
included 109 patients who received teduglutide 
in the two initial RCTs (for up to 24 weeks); 77 
patients received teduglutide 0.05 mg/kg/day 
and 32 received teduglutide 0.10 mg/kg/day. 
Mean duration of exposure to teduglutide was 
22.2 (6.62) weeks. The RCT placebo group 
consisted of 59 patients who received placebo in 
the two initial RCTs; mean duration of exposure 
to placebo was 23.1 (4.46) weeks. The RCT/
extension teduglutide group included 173 
patients who received teduglutide in the two 
RCTs and/or their respective extension studies 
(for up to 30 months). In the RCT/extension 
group, 134 patients were treated with 0.05 mg/
kg/day and 39 patients were treated with 0.10 mg/
kg/day. Mean duration of exposure to teduglu-
tide was 66.9 (42.11) weeks (range, 0.6–
143.3 weeks). Of the 173 patients in the RCT/
extension teduglutide group, 107 (61.8%) were 
treated for at least 48 weeks. Patient demograph-
ics and baseline clinical characteristics were gen-
erally balanced among the three pooled analysis 
populations (Table 1).

Mean BMI in the three study groups remained 
stable through the end of treatment. At baseline, 
mean BMI was 21.9 (2.96) kg/m2 in the RCT 
teduglutide group, 22.0 (3.10) kg/m2 in the RCT/
extension teduglutide group and 22.2 (3.12) kg/m2 
in the RCT placebo group. At the end of treat-
ment, mean change from baseline in BMI was 
+0.4 (1.03) kg/m2 in the RCT teduglutide group 
(n = 106), +0.02 (1.52) kg/m2 in the RCT/exten-
sion teduglutide group (n = 168) and –0.1 (1.01) 
kg/m2 in the RCT placebo group.
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Safety
TEAEs were reported in most patients in all three 
study groups; most TEAEs were mild or moder-
ate in severity (Table 2 and Supplementary Table 
2). TEAEs led to study discontinuation for 10 of 
109 patients (9.2%) in the RCT teduglutide 

group and 34 of 173 patients (19.7%) in the 
RCT/extension teduglutide group (Table 2). The 
only TEAEs that led to discontinuation in more 
than 2.0% of patients were abdominal pain (n = 8; 
4.6%) and gastrointestinal stoma complication 
(n = 3 of 68 patients with stoma; 4.4%; Table 3). 

Table 1.  Patient demographics and baseline SBS characteristics.

Parameter RCT teduglutide 
group, n = 109

RCT/extension 
teduglutide group, n = 173

RCT placebo group, 
n = 59

Sex, n (%)

  Female 59 (54.1) 95 (54.9) 33 (55.9)

Age, mean (SD), years 49.7 (13.5) 49.8 (14.0) 49.6 (15.4)

Reason for major intestinal resection, n (%)

  Crohn’s disease 33 (30.3) 47 (27.2) 15 (25.4)

  Vascular disease 35 (32.1) 55 (31.8) 19 (32.2)

  Injury 9 (8.3) 13 (7.5) 5 (8.5)

  Volvulus 9 (8.3) 21 (12.1) 8 (13.6)

  Cancer 1 (0.9) 3 (1.7) 2 (3.4)

  Other 19 (17.4) 34 (19.7) 10 (16.9)

Stoma present, n (%) 45 (41.3) 68 (39.3) 22 (37.3)

Stoma type, n (%)†

  Jejunostomy 21 (46.7) 31 (45.6) 9 (40.9)

  Ileostomy 15 (33.3) 23 (33.8) 10 (45.5)

  Colostomy 9 (20.0) 12 (17.6) 1 (4.5)

  Other 0 2 (2.9) 2 (9.1)

Colon-in-continuity, n (%) 70 (64.2) 109 (63.0) 34 (57.6)

% Colon remaining, mean (SD) 64.9 (23.1)‡ 65.9 (24.9)§ 69.3 (25.3)¶

Patients with >50% colon-in-continuity, n (%) 56 (51.4) 89 (81.7) 30 (50.8)

Estimated length of small intestine remaining, 
mean (SD), cm

72.2 (53.8)|| 68.0 (50.7)# 71.0 (60.8)∆

  <60 cm, n (%) 44 (45.4) 80 (51.6) 31 (56.4)

  ⩾60 cm, n (%) 53 (54.6) 75 (48.4) 24 (43.6)

Distal/terminal ileum present, n (%) 24 (22.4) 43 (25.1) 17 (28.8)

Ileocecal valve present, n (%) 11 (45.8) 22 (51.2) 11 (64.7)

RCT, randomized controlled trial; SBS, short bowel syndrome.
†Percentages calculated based on number of patients with a stoma, ‡n = 69, §n = 113, ¶n = 36, ||n = 97, #n = 155, ∆n = 55.
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The most commonly reported TEAEs (by AE 
grouping or preferred term) in the 173 patients in 
the RCT/extension teduglutide group were gas-
trointestinal stoma complication (n = 31 of 68 
patients with stoma; 45.6%), abdominal pain 
(n = 72; 41.6%), upper respiratory tract infection 
(n = 50; 28.9%) and nausea (n = 46; 26.6%; Table 
4 and Figure 2). TEAEs that tended to be 
reported more frequently in the RCT teduglutide 
group versus the RCT placebo group were abdom-
inal pain (38.5% versus 27.1%), gastrointestinal 
stoma complications (37.8% versus 13.6% in 
patients with stoma [n = 45 and n = 22, respec-
tively]), upper respiratory tract infection (27.5% 
versus 13.6%) and abdominal distension (16.5% 
versus 1.7%). Rates of CLABSI (preferred terms 
of catheter-related sepsis and catheter-related 
bacteraemia) per 1000 catheter-days were 1.18 
for the RCT teduglutide group, 0.32 for the RCT 
placebo group and 0.68 for the RCT/extension 
teduglutide group. In post hoc exploratory analy-
ses, there was no correlation between the pres-
ence of stoma and occurrence of catheter sepsis 
events (AE grouping), or between TEAEs of 
stoma complication (preferred term) and catheter 

sepsis events in any study group, with or without 
adjustment for aetiology, bowel anatomic presen-
tation or baseline PS volume stratification factors 
(data not shown).

In the RCT/extension teduglutide group, colonic 
polyps were reported for three patients (1.7%), 
rectal polyps were reported for two patients 
(1.2%), and intestinal polyp and duodenal polyp 
were reported for one patient (0.6%) each 
(Supplementary Table 2). All AEs of polyps were 
mild in severity. The duodenal polyp was detected 
in a 64-year-old man during an upper endoscopy 
performed as part of a workup for non-small cell 
lung cancer. In addition, a patient in the RCT 
placebo group reported a severe TEAE of intesti-
nal polyp that resulted in study discontinuation.

TEAEs by treatment duration in the RCT/exten-
sion teduglutide group are shown in Table 5 and 
Figure 3. Most gastrointestinal TEAEs tended to 
be reported with greater frequency in patients in 
the first 12 or 24 weeks after treatment initiation. 
In contrast, TEAEs of urinary tract infection, 
decreased weight, muscle spasms, catheter-related 

Table 2.  Overall summary of TEAEs and TESAEs according to severity and discontinuation of treatment.

Parameter RCT teduglutide group, 
n = 109

RCT/extension teduglutide 
group, n = 173

RCT placebo group, n = 59 

  n (%) Number of 
events

n (%) Number of 
events

n (%) Number of 
events

Any TEAE 99 (90.8) 778 167 (96.5) 2235 49 (83.1) 372

TEAE severity

  Mild 84 (77.1) 441 151 (87.3) 1179 45 (76.3) 184

  Moderate 74 (67.9) 268 140 (80.0) 849 34 (57.6) 145

  Severe 31 (28.4) 69 83 (48.0) 207 16 (27.1) 43

Any TESAE 39 (35.8) 80 101 (58.4) 259 17 (28.8) 34

TESAE severity

  Mild 13 (11.9) 17 29 (16.8) 47 5 (8.5) 6

  Moderate 18 (16.5) 28 59 (34.1) 114 7 (11.9) 9

  Severe 16 (14.7) 35 56 (32.4) 98 8 (13.6) 19

TEAE leading to discontinuation 10 (9.2) 17 34 (19.7) 52 4 (6.8) 5

AEs leading to death 0 0 3 (1.7) 3 0 0

AE, adverse event; RCT, randomized controlled trial; TEAE, treatment-emergent AE; TESAE, treatment-emergent serious AE.
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infection, central line infection and catheter site 
infection tended to be reported more frequently 
in patients who had been treated for more than 
48 weeks. The duration of TEAEs (by AE group-
ing or preferred term) that were considered by the 
investigator to be related to teduglutide and were 
reported at least three times in the RCT/exten-
sion teduglutide group is shown in Supplementary 
Table 3. Among these, the related AEs with the 
longest median durations were flatulence (63 days; 
n = 7 events), appetite disorders (23 days; n = 5 
events), and asthenic conditions (22 days, n = 5 
events). Among the related TEAEs that were 
reported at least 10 times in patients in the RCT/
extension teduglutide group, only fluid overload 
and nausea had a median duration of at least 
10 days [20 days (n = 12 events) and 15 days 
(n = 24 events), respectively].

The percentage of patients reporting TESAEs 
was comparable between the RCT teduglutide 
group and the RCT placebo group (35.8% versus 
28.8%, respectively). The percentage of patients 
reporting TESAEs in the RCT/extension tedu-
glutide group was higher (58.4%; Table 2); how-
ever, the person-years of exposure in this group 
was approximately 5 times greater owing to the 
longer treatment time in the extension studies 
(221.86 person-years versus 46.42 person-years in 
the RCT teduglutide group and 26.10 person-
years in the RCT placebo group). The most 

commonly reported TESAEs (by AE grouping or 
preferred term) in the RCT/extension teduglutide 
group were catheter sepsis (n = 43; 24.9%), gas-
trointestinal stenosis and obstruction (n = 8; 
4.6%) and biliary tract disorder (n = 8; 4.6%; 
Table 6). TESAEs by treatment duration are 
shown in Supplementary Table 4.

No cases of malignancy or death were reported in 
either of the placebo-controlled trials; however, 
as reported previously by Schwartz and col-
leagues21 three cases of malignancy and three 
deaths occurred during STEPS-2. A 48-year-old 
man with a history of Hodgkin disease (diagnosed 
22 years earlier), cecal necrosis caused by radia-
tion and primary liver disease was diagnosed with 
a metastatic adenocarcinoma 11 months after the 
start of teduglutide. A computed tomography 
(CT) examination of the patient’s abdomen was 
performed 6 months before starting teduglutide 
and had shown liver enlargement without focal 
lesions. The patient initially entered the STEPS 
study and, as per protocol, had undergone a colo-
noscopy of the remaining colon before randomi-
zation that showed no changes. Because STEPS 
was fully enrolled by the time the patient was eli-
gible for randomization, he enrolled directly into 
STEPS-2. Subsequent magnetic resonance imag-
ing and CT scans done after the onset of back 
pain reported 313 days after starting teduglutide 
revealed extensive heterogeneous solid tumour 

Table 3.  TEAEs leading to discontinuation in more than one patient.

AE preferred term, n (%) RCT teduglutide group, 
n = 109

RCT/extension teduglutide 
group, n = 173

RCT placebo group, 
n = 59

Any TEAE leading to 
discontinuation

10 (9.2) 34 (19.7) 4 (6.8)

  Abdominal pain 1 (0.9) 8 (4.6) 0

 � Gastrointestinal stoma 
complication†

0 3 (4.4) 0

  Nausea 1 (0.9) 3 (1.7) 0

  Vomiting 1 (0.9) 3 (1.7) 0

  Abdominal distension 2 (1.8) 2 (1.2) 0

  Asthenia 1 (0.9) 2 (1.2) 0

  Constipation 2 (1.8) 2 (1.2) 0

RCT, randomized controlled trial; TEAE, treatment-emergent adverse event.
†Percentages calculated based on number of patients with a stoma (n = 68 for the RCT/extension teduglutide group).
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Table 4.  Frequency of TEAEs reported in at least 5.0% of patients in the RCT/extension teduglutide group.

AE grouping† or AE preferred term, n (%) RCT teduglutide 
group, n = 109

RCT/extension 
teduglutide group, n = 173

RCT placebo 
group, n = 59

Gastrointestinal stoma complications‡ 17 (37.8) 31 (45.6) 3 (13.6)

Abdominal pain† 42 (38.5) 72 (41.6) 16 (27.1)

Upper respiratory tract infection† 30 (27.5) 50 (28.9) 8 (13.6)

Catheter sepsis events† 17 (15.6) 47 (27.2) 10 (16.9)

Nausea† 29 (26.6) 46 (26.6) 12 (20.3)

Headaches† 18 (16.5) 35 (20.2) 9 (15.3)

Asthenic conditions† 14 (12.8) 35 (20.2) 7 (11.9)

Injection site reactions† 22 (20.2) 33 (19.1) 7 (11.9)

Abdominal distension 18 (16.5) 32 (18.5) 1 (1.7)

Urinary tract infections† 17 (15.6) 32 (18.5) 10 (16.9)

Catheter site–related reactions† 9 (8.3) 29 (16.8) 8 (13.6)

Febrile disorders† 10 (9.2) 29 (16.8) 7 (11.9)

Vomiting 15 (13.8) 26 (15.0) 6 (10.2)

Weight decreased† 2 (1.8) 26 (15.0) 6 (10.2)

Musculoskeletal pain† 8 (7.3) 25 (14.5) 6 (10.2)

Diarrhoea† 7 (6.4) 24 (13.9) 7 (11.9)

Fluid overload† 11 (10.1) 23 (13.3) 4 (6.8)

Hypersensitivity† 9 (8.3) 21 (12.1) 3 (5.1)

Flatulence 9 (8.3) 19 (11.0) 4 (6.8)

Cognition and attention disorders and disturbances† 5 (4.6) 17 (9.8) 4 (6.8)

Dehydration 4 (3.7) 17 (9.8) 5 (8.5)

Arthralgia 7 (6.4) 15 (8.7) 3 (5.1)

Muscle spasms 4 (3.7) 15 (8.7) 4 (6.8)

Appetite disorders† 8 (7.3) 14 (8.1) 2 (3.4)

Biliary tract disorders† 4 (3.7) 14 (8.1) 1 (1.7)

Lower respiratory tract infection† 6 (5.5) 13 (7.5) 3 (5.1)

Skin haemorrhage† 5 (4.6) 13 (7.5) 1 (1.7)

Gastrointestinal stenosis and obstruction† 6 (5.5) 12 (6.9) 0

Sleep disturbances† 6 (5.5) 10 (5.8) 0

Depressive disorders† 2 (1.8) 10 (5.8) 1 (1.7)

Coughing and associated symptoms† 5 (4.6) 9 (5.2) 0

Hepatic enzyme increased† 4 (3.7) 9 (5.2) 2 (3.4)

Pancreatic disorders NEC† 3 (2.8) 9 (5.2) 1 (1.7)

Contusion 2 (1.8) 9 (5.2) 0

Peripheral embolism and thrombosis† 1 (0.9) 9 (5.2) 2 (3.4)

Hot flush 1 (0.9) 9 (5.2) 0

Blood bicarbonate decreased 0 9 (5.2) 0

AE, adverse event; NEC, not elsewhere classified; RCT, randomized controlled trial; TEAE, treatment-emergent AE.
†The preferred terms in the AE groupings represent medically similar terms.
‡Percentages calculated based on number of patients with a stoma (n = 45 for the RCT teduglutide group; n = 68 for the RCT/extension teduglutide 
group; n = 22 for the RCT placebo group).
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masses in the liver (not reported in the initial 
CT), a metastatic lesion on the third lumbar ver-
tebra, and numerous enlarged lymph nodes in the 
thoracic cavity. Teduglutide was discontinued. 
Liver biopsy taken 8 days before death was con-
sistent with metastatic adenocarcinoma; the pri-
mary tumour was considered likely to be in the 
gastrointestinal tract, without a precise origin 
determined. The autopsy report concluded the 
patient died a ‘natural death caused by the dis-
ease’ and described the cause of death as general-
ized malignancy of intestinal cancer. The event 
was considered by the investigator to be related to 
teduglutide.

Two additional events of cancer that were not 
considered by the investigator to be related to 

teduglutide were reported during STEPS-2. A 
64-year-old man with a history of smoking 
(approximately 30 cigarettes per day for 30 years) 
and asbestos exposure was diagnosed with non-
small cell lung cancer 85 days after initiating treat-
ment with teduglutide. Teduglutide was 
discontinued at diagnosis, and the patient died 
5 months later. A 74-year-old man with a history 
of smoking 10 cigarettes per day for 5 years (smok-
ing ceased 25 years earlier) was diagnosed with 
lung squamous cell carcinoma approximately 
17 months after starting teduglutide. The patient 
withdrew participation from the study, and the 
event was ongoing as of the last study visit.

In addition to the two events with fatal outcome 
of adenocarcinoma and non-small cell lung 
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Figure 2.  Frequency of TEAEs reported in at least 10.0% of patients in the RCT/extension teduglutide group.
†Percentages calculated based on number of patients with a stoma (n = 45 for the RCT teduglutide group; n = 68 for the RCT/
extension teduglutide group; n = 22 for the RCT placebo group).
‡AE grouping; the preferred terms in the AE groupings represent medically similar terms.
AE, adverse event; RCT, randomized controlled trial; TEAE, treatment-emergent AE.
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Table 5.  Frequency of TEAEs by teduglutide treatment duration.

Preferred term, n (%) Duration of teduglutide treatment in the RCT/extension teduglutide group, n = 173

  ⩽12 weeks 
(n = 17)

>12–24 weeks 
(n = 10)

>24–48 weeks 
(n = 30)

>48–96 weeks 
(n = 49)

>96 weeks 
(n = 67)

Gastrointestinal disorders

  Abdominal pain 9 (52.9) 4 (40.0) 10 (33.3) 12 (24.5) 19 (28.4)

  Nausea 8 (47.1) 2 (20.0) 3 (10.0) 18 (36.7) 14 (20.9)

  Abdominal distension 5 (29.4) 1 (10.0) 6 (20.0) 7 (14.3) 13 (19.4)

  Vomiting 4 (23.5) 3 (30.0) 2 (6.7) 9 (18.4) 8 (11.9)

  Diarrhoea 2 (11.8) 2 (20.0) 5 (16.7) 3 (6.1) 12 (17.9)

  Flatulence 0 1 (10.0) 2 (6.7) 5 (10.2) 11 (16.4)

  Abdominal pain upper 1 (5.9) 1 (10.0) 2 (6.7) 6 (12.2) 3 (4.5)

  Abdominal discomfort 0 3 (30.0) 3 (10.0) 2 (4.1) 3 (4.5)

  Dyspepsia 1 (5.9) 0 1 (3.3) 5 (10.2) 2 (3.0)

Other most common TEAEs†

 � Gastrointestinal stoma 
complication‡

6 (54.5) 2 (100.0) 7 (53.8) 5 (27.8) 11 (45.8)

  Headaches 0 3 (30.0) 6 (20.0) 16 (32.7) 8 (11.9)

  Urinary tract infections 1 (5.9) 0 4 (13.3) 10 (20.4) 13 (19.4)

  Nasopharyngitis 1 (5.9) 1 (10.0) 4 (13.3) 12 (24.5) 9 (13.4)

  Pyrexia 0 2 (20.0) 5 (16.7) 5 (10.2) 14 (20.9)

  Weight decreased 0 0 2 (6.7) 3 (6.1) 20 (29.9)

  Asthenia 2 (11.8) 1 (10.0) 0 6 (12.2) 12 (17.9)

  Catheter sepsis 2 (11.8) 1 (10.0) 4 (13.3) 6 (12.2) 6 (9.0)

  Fatigue 1 (5.9) 1 (10.0) 3 (10.0) 6 (12.2) 8 (11.9)

  Peripheral oedema 3 (17.6) 0 5 (16.7) 3 (6.1) 7 (10.4)

  Dehydration 1 (5.9) 1 (10.0) 1 (3.3) 3 (6.1) 11 (16.4)

  Injection site haematoma 0 2 (20.0) 0 11 (22.4) 2 (3.0)

  Muscle spasms 0 0 1 (3.3) 6 (12.2) 8 (11.9)

  Arthralgia 0 1 (10.0) 3 (10.0) 5 (10.2) 6 (9.0)

  Injection site erythema 0 2 (20.0) 2 (6.7) 6 (12.2) 3 (4.5)

  Back pain 0 0 3 (10.0) 5 (10.2) 5 (7.5)

  Decreased appetite 2 (11.8) 3 (30.0) 0 5 (10.2) 2 (3.0)

(Continued)
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cancer described previously, a third death 
occurred during STEPS-2. A 70-year-old man 
died during a hospitalisation for catheter-related 
sepsis and urinary tract infection after 28 months 
of treatment with teduglutide. The event was not 
considered related to teduglutide.

Safety in patient subgroups
The distribution of TEAEs was analysed in patient 
subgroups defined by aetiology, bowel anatomy 
and baseline PS volume (Supplementary Tables 
5–7). When patients in the RCT/extension tedu-
glutide group were stratified by aetiology, teduglu-
tide-associated gastrointestinal disorders tended 
to be reported more frequently in patients with 
IBD as the cause of SBS (n = 16/20; 80.0%) and 
other causes of SBS (n = 71/95; 74.7%) than in 
patients with vascular causes of SBS (n = 32/58; 
55.2%; Supplementary Table 5). Among the most 
common gastrointestinal-associated TEAEs, each 
was reported more frequently in patients with IBD 
as the cause of SBS (n = 20; abdominal pain, 
50.0%; nausea, 50.0%; abdominal distension, 

35.0%; vomiting, 20.0%) than in patients with 
vascular causes (n = 58; abdominal pain, 19.0%; 
nausea, 13.8%; abdominal distension, 13.8%; 
vomiting, 6.9%) or other causes of SBS (n = 95; 
abdominal pain, 34.7%; nausea, 28.4%; abdomi-
nal distension, 17.9%; vomiting, 18.9%), respec-
tively. Gastrointestinal-associated TEAEs in 
patients with IBD as the cause of SBS tended to 
occur more frequently in earlier periods after 
treatment initiation and declined over time. In the 
RCT/extension teduglutide group, gastrointesti-
nal TEAEs reported in SBS–IBD patients treated 
for at most 12 weeks were abdominal pain (all 
patients), nausea (all patients), abdominal disten-
sion (33.3%), and vomiting (33.3%). In SBS–IBD 
patients treated for >96 weeks, the reported gas-
trointestinal TEAEs were abdominal pain 
(37.5%), nausea (37.5%), abdominal distension 
(37.5%) and vomiting (12.5%).

When patients in the RCT/extension teduglutide 
group were stratified by remnant bowel anatomy, 
patients in subgroup 1 (no remaining colon with 
stoma and no colon-in-continuity) tended to 

Preferred term, n (%) Duration of teduglutide treatment in the RCT/extension teduglutide group, n = 173

  ⩽12 weeks 
(n = 17)

>12–24 weeks 
(n = 10)

>24–48 weeks 
(n = 30)

>48–96 weeks 
(n = 49)

>96 weeks 
(n = 67)

  Catheter-related infection 0 0 2 (6.7) 1 (2.0) 9 (13.4)

  Pain in extremity 0 0 3 (10.0) 1 (2.0) 8 (11.9)

  Influenza 1 (5.9) 1 (10.0) 0 6 (12.2) 3 (4.5)

  Central line infection 1 (5.9) 0 0 0 9 (13.4)

  Catheter bacteraemia 0 0 3 (10.0) 3 (6.1) 4 (6.0)

  Catheter site infection 0 0 1 (3.3) 2 (4.1) 7 (10.4)

  Hot flush 0 1 (10.0) 0 2 (4.1) 6 (9.0)

  Depression 0 0 3 (10.0) 1 (2.0) 5 (7.5)

  Contusion 0 0 2 (6.7) 5 (10.2) 2 (3.0)

  Cough 0 0 2 (6.7) 5 (10.2) 2 (3.0)

  Dizziness 0 0 0 5 (10.2) 4 ( 6.0)

  Blood bicarbonate decreased 1 (5.9) 0 1 (3.3) 1 (2.0) 6 (9.0)

AE, adverse event; RCT, randomized controlled trial; TEAE, treatment-emergent AE.
†Most common TEAEs (by AE preferred term) occurring in at least 5.0% of patients overall in the RCT/extension teduglutide group.
‡Percentages calculated based on number of patients with a stoma (n = 11 for ⩽12 weeks; n = 2 for >12–24 weeks; n = 13 for >24–48 weeks; n = 18 for 
>48–96 weeks; n = 24 for >96 weeks).

Table 5.  (Continued)
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report more gastrointestinal TEAEs [n = 48/57 
patients (84.2%)] compared with patients in sub-
group 2 [⩾50% colon remaining without stoma 
and with colon-in-continuity; n = 52/89 (58.4%)] 
or subgroup 3 [<50% colon remaining or with 
colostomy; n = 19/27 (70.4%); Supplementary 
Table 6]. When patients in the RCT/extension 
teduglutide group were stratified by baseline PS 
volume requirements, dehydration, fluid reten-
tion and peripheral oedema tended to be reported 
more frequently in the subgroup of patients with 
the highest baseline PS volume needs [>18 l/week; 
n = 6/25 (24.0%), n = 4/25 (16.0%) and n = 5/25 
(20.0%), respectively] compared with the sub-
group of patients with the lowest PS volume 
needs [⩽9 l/week; n = 7/66 (10.6%), n = 1/66 

(1.5%) and n = 9/66 (13.6%), respectively; 
Supplementary Table 7]. In the RCT teduglutide 
group, rates of TEAEs of infections and infesta-
tions indicated a possible trend for occurring 
more commonly in patients with baseline PS vol-
ume >18 l/week [n = 10/14 (71.4%)] compared 
with patients with baseline PS volume ⩽9 l/week 
[n = 25/42 (59.5%)]. However, this trend was not 
as apparent in the overall RCT/extension tedu-
glutide group [n = 18/25 (72.0%) compared with 
n = 45/66 (68.2%) for patients with baseline PS 
volume >18 l/week and ⩽9 l/week, respectively].

After adjustment for aetiology stratification, 
bowel anatomy stratification and baseline PS vol-
ume stratification, the predominant TEAEs for 

Figure 3.  Frequency of TEAEs reported in at least 10.0% of patients in the RCT/extension teduglutide group by 
treatment duration.
†Percentages calculated based on number of patients with a stoma (n = 11 for ⩽12 weeks; n = 2 for >12–24 weeks; n = 13 for 
>24–48 weeks; n = 18 for >48–96 weeks; n = 24 for >96 weeks).
RCT, randomized controlled trial; TEAE, treatment-emergent adverse event.
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which patients receiving teduglutide had a signifi-
cantly increased relative risk (RR) compared with 
patients receiving placebo were abdominal dis-
tension (RR, 9.641–9.760; p = 0.003–0.004) and 
gastrointestinal stoma complication (RR, 3.132–
3.394; p = 0.019–0.033) (Supplementary Tables 
5–7). In addition, the RR for nasopharyngitis 
was greater for patients receiving teduglutide 
after adjustment for bowel anatomy, baseline PS 
volume, and for aetiology stratification [RR, 
3.765 (p = 0.048), 3.725 (p = 0.047) and 3.632; 
(p = 0.05), respectively]. In contrast, patients 
receiving teduglutide had a significantly reduced 
risk of decreased weight after adjustment for aeti-
ology and baseline PS volume stratification [RR, 
0.090 (p = 0.005) and 0.088 (p = 0.006), respec-
tively] compared with patients receiving placebo. 
The RR for CLABSI for patients receiving tedu-
glutide compared with patients receiving placebo 
after adjustment stratification for bowel anatomy, 

aetiology and baseline PS volume was 2.718 
(p = 0.16), 2.636 (p = 0.17) and 2.878 (p = 0.15), 
respectively.

Discussion
Integrated safety data for 222 person-years of 
exposure to teduglutide in four clinical trials dem-
onstrated that teduglutide has a safety profile in 
adult patients with SBS–IF consistent with prior 
studies. The spectrum of commonly reported 
TEAEs in this analysis was similar to that in the 
teduglutide paediatric studies, with the exception 
of TEAEs common in children (e.g. cough and 
pyrexia), which occurred more frequently in the 
paediatric trials.25,26 The overall occurrence of 
TEAEs was comparable between the RCT tedu-
glutide group and the RCT placebo group (90.8% 
and 83.1% of patients reporting TEAEs, respec-
tively). Several of the most common TEAEs with 

Table 6.  Frequency of TESAEs occurring in ⩾1.5% of patients in the RCT/extension teduglutide group.

AE grouping† or AE preferred term, n (%) RCT teduglutide 
group, n = 109

RCT/extension teduglutide 
group, n = 173

RCT placebo 
group, n = 59

Catheter sepsis events† 15 (13.8) 43 (24.9) 9 (15.3)

Gastrointestinal stenosis and obstruction† 5 (4.6) 8 (4.6) 0

Biliary tract disorder† 3 (2.8) 8 (4.6) 0

Gastrointestinal stoma complication‡ 1 (2.2) 3 (4.4) 0

Catheter site–related reaction† 2 (1.8) 7 (4.0) 1 (1.7)

Febrile disorders† 2 (1.8) 7 (4.0) 0

Lower respiratory tract infection† 3 (2.8) 7 (4.0) 1 (1.7)

Peripheral embolism and thrombosis† 1 (0.9) 6 (3.5) 0

Urinary tract infections† 3 (2.8) 6 (3.5) 1 (1.7)

Abdominal pain† 1 (0.9) 3 (1.7) 0

Cognition and attention disorders and disturbances† 2 (1.8) 3 (1.7) 0

Cholestasis and jaundice† 0 3 (1.7) 1 (1.7)

Device dislocation 2 (1.8) 3 (1.7) 2 (3.4)

Intestinal haemorrhages† 1 (0.9) 3 (1.7) 0

Pancreatic disorders NEC† 1 (0.9) 3 (1.7) 0

AE, adverse event; NEC, not elsewhere classified; RCT, randomized controlled trial; TESAE, treatment-emergent serious AE.
†The AE preferred terms in the AE groupings represent medically similar terms.
‡Percentages calculated based on number of patients with a stoma (n = 45 for the RCT teduglutide group; n = 68 for the RCT/extension teduglutide 
group; n = 22 for the RCT placebo group).
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teduglutide were gastrointestinal events that were 
consistent with the underlying disease state and 
its management. For example, use of opioids, 
often prescribed to patients with SBS to decrease 
intestinal motility, is associated with abdominal 
complaints independent of teduglutide treat-
ment.27 Specific TEAEs may be associated with 
the mode of action of teduglutide. Gastrointestinal 
stoma complication, in the relevant subgroup of 
patients with a stoma, was the most commonly 
reported TEAE in the RCT/extension teduglu-
tide group and tended to be reported more fre-
quently in the RCT teduglutide group compared 
with the RCT placebo group (37.8% versus 
13.6%). After adjustment for stratification fac-
tors, teduglutide was associated with a signifi-
cantly increased risk of gastrointestinal stoma 
complication compared with placebo. Stoma 
enlargement was observed in clinical trials and in 
real-world clinical practice20,23,28 and may be 
driven by teduglutide-induced hypertrophy or 
increases in intestinal blood flow.29,30

The enhancement of intestinal absorptive capac-
ity by teduglutide has the potential to lead to fluid 
overload. In this integrated safety analysis, the AE 
grouping of fluid overload was reported by 13.3% 
of patients in the RCT/extension group. Fluid 
overload can be a sign of insufficient weaning off 
PS and can be managed through adherence to a 
PS weaning algorithm. In STEPS and STEPS-2, 
reductions in PS volumes by 10% to 30% of base-
line levels were permitted if the 48-hour urinary 
volumes exceeded baseline values by more than 
10%.19,21 Conversely, improper PS management 
can result in signs of dehydration, including head-
ache and decreased weight.19 European Society 
for Clinical Nutrition and Metabolism guidelines 
recommend careful monitoring of patients for 
symptoms of dehydration and fluid balance to 
prevent chronic renal failure.2

Gastrointestinal disorders, including abdominal 
pain, abdominal distension, vomiting and abdomi-
nal discomfort, tended to be reported more fre-
quently in patients earlier in the course of 
treatment, suggesting that many of the more com-
mon gastrointestinal-related issues may diminish 
or resolve with prolonged treatment with teduglu-
tide. In contrast, some TEAEs may occur more  
frequently in patients with longer duration of treat-
ment. Decreased weight, pyrexia, dehydration and 
headache were reported in no patients with at most 
12 weeks of treatment with teduglutide and 29.9%, 

20.9%, 16.4% and 11.9% of patients with more 
than 96 weeks of treatment with teduglutide, 
respectively. Although individual patients may 
have been vulnerable to weight loss or TEAEs 
related to fluid imbalance during long-term treat-
ment, mean BMI remained stable in the overall 
study population. A similar result was reported in 
a single-centre, real-world clinical study in which 
BMI was maintained in patients treated with 
teduglutide, despite PS volume reductions of at 
least 20% in 79% of patients. In addition, bioel-
ectrical impedance analysis of body composition 
showed stability of nutritional status in the study 
cohort.22 Instances of fluid/electrolyte imbalance 
or malnutrition require careful monitoring and 
may necessitate a switch to personalized paren-
teral nutrition formulas in patients receiving 
commercial parenteral nutrition admixtures for 
which the decreases/increases of water, proteins 
and energy are proportional.18,19

The AE grouping of catheter sepsis events was 
the most commonly reported TESAE in the 
study. The frequency of serious catheter sepsis 
events was similar in the RCT teduglutide and 
RCT placebo groups (13.8% and 15.3%, respec-
tively). The incidence of serious catheter sepsis 
events increased with long-term treatment (24.9% 
in patients in the RCT/extension teduglutide 
group treated for up to 2.5 years), highlighting the 
importance of best practices for catheter mainte-
nance and patient monitoring. Rates of CLABSI 
(preferred terms of catheter-related sepsis and 
catheter-related bacteraemia) TEAEs with tedu-
glutide were 0.68 to 1.18 events per 1000 cathe-
ter-days, which is within the ranges reported in 
the literature for standard of care.31 However, 
CLABSI rates reported here may be underesti-
mated because the methodology assumed that no 
interruptions in catheter placement occurred dur-
ing the study period. In a systematic review of 
catheter-related infections in patients receiving 
home parenteral nutrition, duration of treatment 
and daily PS infusion were identified as risk fac-
tors associated with increased catheter sepsis.31 
Treatment with teduglutide is associated with 
decreased PS volume requirements and frequency 
of administration, which may help mitigate some 
of the risk associated with catheter sepsis.20,21

Three cases of cancer occurred during the phase 
III studies, as reported previously.21 Two were 
cases of lung cancer in patients with a medical 
history of smoking and were considered unrelated 
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to teduglutide. The third was a metastatic adeno-
carcinoma in a patient with many comorbidities, 
including a history of Hodgkin disease treated 
with radiation. Hodgkin disease treated with 
chemotherapy or radiation is associated with an 
increased risk of difficult-to-treat secondary 
malignancy, even many years after initial treat-
ment.32,33 No malignancies were reported in a 
1-year follow-up study to STEPS-2 conducted in 
14 patients who were treated with teduglutide for 
up to 42 months, representing the longest reported 
patient exposure to teduglutide.34 An ongoing, 
long-term, multinational observational registry is 
expected to provide more information on poten-
tial risk of malignancy with teduglutide in patients 
with SBS in a real-world setting (ClinicalTrials.
gov identifier: NCT01990040).35

When TEAEs were analysed in patient sub-
groups, patients in the SBS–IBD subgroup and 
patients with an end jejunostomy (subgroup 1) 
tended to report more gastrointestinal AEs than 
patients in the SBS–Vasc group and patients with 
most of their colon-in-continuity (subgroup 2). In 
a recent analysis of baseline characteristics and 
clinical response to teduglutide in these same 
patient subgroups, patients in the SBS–IBD sub-
group and patients with an end jejunostomy (sub-
group 1) had higher baseline PS volumes and 
greater decreases in PS requirements with tedu-
glutide than patients in the SBS–Vasc subgroup 
and patients with most of their colon-in-continu-
ity (subgroup 2).24 In the SBS–IBD subgroup, 
diseased parts of the remaining intestine, con-
comitant medications, altered patient pain per-
ception and higher baseline PS volumes may 
contribute to the higher rates of gastrointestinal 
events reported in this population. The increased 
frequency of gastrointestinal AEs in bowel 
anatomy subgroup 1 is likely driven by a more 
challenging bowel anatomy (no colon remaining 
and stoma) and higher baseline PS volumes. 
Nonetheless, because many gastrointestinal 
TEAEs tend to occur early in treatment and 
decline over time, comprehensive patient educa-
tion in recognising and managing gastrointestinal 
TEAEs before the initiation of treatment with 
teduglutide and careful monitoring throughout 
treatment are essential for optimal outcomes.

Inflammatory bowel disease is a disorder involv-
ing aberrant immune responses,36 and patients 
with IBD as the cause of SBS who have residual 
activity or postinflammatory IBD may be 

predisposed to infectious complications that may 
be unrelated to exposure to teduglutide. Indeed, 
in the RCT placebo group, the SBS–IBD sub-
group had the highest incidence of infections and 
infestations (75.0%, compared with 45.0% in the 
SBS–Vasc subgroup and 51.6% in the other sub-
group). Educating patients on the importance of 
reporting infections is warranted, and investiga-
tions are required to better clarify the causes of 
infections in all patients treated with teduglutide.

The subgroup of patients with the greatest baseline 
PS volume requirements (>18 l/week) reported 
more TEAEs of dehydration, fluid retention and 
peripheral oedema than the subgroups with lower 
baseline PS volumes. Higher PS volume require-
ments necessitate longer infusion times or fre-
quency and may predispose patients to fluid 
imbalances. Furthermore, patients with higher 
baseline PS volumes reported greater reductions in 
PS requirements with teduglutide;24 insufficient 
PS reductions after treatment with teduglutide 
may result in fluid retention or oedema.

The inherent challenges presented by the hetero-
geneity of patients with SBS–IF, including varying 
aetiology, anatomy and PS requirements require 
subgroup-specific approaches toward anticipating, 
monitoring and managing AEs, as necessary. 
Patients with SBS–IBD and patients with high PS 
volume requirements may be at higher risk for 
infections irrespective of treatment. These patients 
may have hydration status ‘imbalances’ that may 
be related to the management of PS while on 
teduglutide and require close monitoring. Patients 
with SBS–IBD should be educated regarding 
gastrointestinal-associated AEs that occur most 
often in the early period after initiation of treat-
ment. Gastrointestinal complaints should be 
proactively monitored and managed, including 
modification of concomitant medications, as nec-
essary. Specialist institutions that coordinate mul-
tidisciplinary teams are recommended in order to 
obtain optimal outcomes in patients with SBS.5,37,38 
An expert facility/multidisciplinary team approach 
is recommended when initiating treatment with 
teduglutide in order to optimally manage the 
patient, particularly in the first 6 months for adverse 
reactions that are specific to the mechanism of 
action and response to treatment, and beyond that 
for any TEAEs.

Strengths of this integrated analysis of phase III 
trials include the large, pooled sample of patients 
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treated with teduglutide for up to 2.5 years in a 
clinical trial programme with quality data for a 
rare disease state. A major study limitation was 
the relatively high patient discontinuation rate 
due to TEAEs. Patient withdrawal subsequent to 
TEAEs may have confounded outcomes, particu-
larly with respect to the analysis of TEAEs by 
treatment duration. Conversely, however, this 
study was also limited by a potential for reporting 
bias, particularly for mild events, because patients 
receiving teduglutide may be more closely moni-
tored during the open-label extension trials. In 
addition, detailed histology that would enable 
grading of polyps and provide further information 
regarding malignancy is not available.

Conclusion
No new safety concerns were identified in the 
pooled analysis of the four clinical trials. The most 
frequently reported TEAEs were gastrointestinal in 
origin, consistent with the underlying disease con-
dition and intestinotrophic action of teduglutide.
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