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What is already known about this subject  

• Incretin-based drugs induce a reduction in intestinal motility  

• The risk of intestinal obstruction associated with incretin-based drugs is 

suspected from post-marketing data  

 
 
What this study adds  

• We identified a pharmacovigilance signal that suggests a risk of potentially 

serious intestinal obstruction associated with incretin-based drugs, as a class 

and with a greater signal for DPP4-i.   



Introduction 

Incretin-based drugs, which includes glucagon-like peptide 1 analogues (GLP-1a) and 

dipeptidyl peptidase 4 inhibitors (DPP-4i), are a class drugs marketed for the 

management of type 2 diabetes mellitus since 2007. They increase the action of the 

incretin hormones (especially GLP-1) which results in an increased glycemic-

dependent insulin secretion, but also in a reduction in intestinal motility.1 These drugs 

are therefore frequently associated with constipation. A risk of more intense intestinal 

effects, such as potentially serious ileus or intestinal obstruction, is suspected from 

post-marketing data but has not yet been confirmed. In 2012, following a safety 

communication from the Japanese Medicines Agency reporting intestinal obstruction 

in three patients treated with GLP-1a, the European Medicine Agency (EMA) found 35 

similar cases for exenatide and 24 for liraglutide (two GLP-1a) in the European 

pharmacovigilance database. Based on this signal, the term "intestinal obstruction" 

was added to the European summary of product characteristics (SPC) of liraglutide 

and exenatide as a rare event (<1/1000).2 Similar case reports have been published 

with DDP-4i in Japan3,4 and in May 2015, the EMA reported 36 cases of intestinal 

stenosis and obstruction associated with sitagliptin and 8 with vildadagliptin (two DDP-

4i).5 European SPC of these drugs were not updated to include this adverse drug 

reaction (ADR). To note, the risk of intestinal obstruction is not mentioned in the U.S. 

Food and Drug Administration (FDA) medication information for any DPP-4i or GLP-

1a except for alogliptin for which the term “ileus” is indicated.  

The objective of this study was to investigate the risk of serious intestinal 

obstruction associated with incretin-based drugs and explore the potentiality of a class 

effect by performing a disproportionality analysis in a global pharmacovigilance 

database. 

 

Methods 

Data source 

Data were extracted from VigiBase, a global database of spontaneous reports of ADR 

managed by the World Health Organization. VigiBase is the largest pharmacovigilance 

database and records more than 20 million anonymous reports from over 130 

countries.6 The following data were retrieved from the database: patient’s age and 

gender, country of origin, type of reporter (healthcare professionals or not), dates of 



drug exposure, and description, seriousness, onset date and evolution of ADR. An 

ADR is considered serious when it results in death, is life-threatening, requires 

inpatient hospitalization or prolongation of existing hospitalization, results in persistent 

or significant disability or incapacity, or is a congenital anomaly/birth defect.7 Drugs are 

coded using the ATC (Anatomical Therapeutic Chemical) classification8 and adverse 

reactions are coded according to the MedDRA classification (Medical Dictionary for 

Regulatory activities, version 18.1).9  

Study population 

We extracted from VigiBase all the reports of adverse drug reaction of patients 

exposed to at least one diabetes drug (ATC class A10) registered between January 

2007 (the first year of marketing of an incretin-based drug) and January 2018. 

Study design 

The disproportionality of reports for intestinal obstruction associated with incretin-

based drugs was studied by performing a case-non case study. This design allows the 

calculation of reporting odds ratio (ROR), which compares the exposure to incretin-

based drugs between cases and non-cases to detect pharmacovigilance signals in 

ADR databases.10 Cases were defined as patients with adverse reaction coded with 

the MedDRA High Level Group Term (HLGT) “Gastrointestinal stenosis and 

obstruction”, non-cases were all other reactions recorded. 

Exposure definition 

Exposure to incretin-based drugs was defined by the mention in the report of an 

exposure to one GLP-1 analogue (ATC code A10BJ) or one DPP-4 inhibitor (ATC code 

A10BH). Analysis according to each class of incretin-based drugs used the specific 

ATC codes. 

Statistical analysis 

The main analysis studied the disproportionate reporting of intestinal obstructions 

associated with incretin-based drugs and each class of incretin-based drugs compared 

to all other diabetes drugs in the full database during the study period. Temporal 

analyses were also performed to study the effect of safety communications. A 

secondary analysis focused on serious reactions and used the same methodology in 

a narrowed population which included only serious adverse drugs reactions reported 

in patient over 40 years old during a restricted period from January 2013 to March 

2016. Narrowing the study population limited the sample size and allowed the 

extraction of individual data from VigiBase which was necessary to access to the 



information on seriousness but not possible in the full database. RORs and their 95% 

confidence interval were computed according to the usual methods.10,11 

 

Results 

Characteristics of cases of intestinal obstruction exposed to incretin-based drugs 

Between January 2007 and January 2018, 501,244 adverse reactions reported with 

diabetes drugs were recorded in VigiBase. We identified 698 cases of intestinal 

obstruction, among which 452 cases involved an incretin-based drug: 258 (57.1%) a 

DPP-4 inhibitor, 216 (47.8%) a GLP-1 analogue, and 11 (2.5%) both classes of drugs. 

Table 1 presents the characteristics of cases of intestinal obstruction exposed to 

incretin-based drugs. Exposed cases were mainly reported by healthcare 

professionals (71.9%) and mainly originated from United States and Japan (54% and 

35.2%, respectively). The most frequent incretin-based drugs involved were sitagliptin 

(33.4%), exenatide (25.4%), liraglutide (14.6%), vildagliptin (8.8%), and dulaglutide 

(7.5%). Intestinal obstructions induced by incretin-based drugs were generally 

considered serious (92.9%) and 11 cases resulted in death (4.3% of cases with 

available evolution). The frequency for the different types of intestinal obstruction was 

similar for GLP-1a and DPP-4i. 

Disproportionality analyses of intestinal obstructions associated with incretin-based 

drugs 

In our main analysis, intestinal obstructions were more than 4.5 times more frequently 

reported with incretin-based drugs than with other diabetes drugs (ROR 4.52, 95%CI: 

3.87–5.28). The disproportionate reporting was statistically significant for all incretin-

based drugs individually (except for albiglutide, lixisenatide and semaglutide for which 

the ROR was not computable because of too few exposed cases) with a greater signal 

for DPP-4i (ROR 8.66, 95%CI: 7.27–10.32) compared to GLP-1a (ROR 3.05, 95%CI: 

2.54–3.66) (Table 2).  

Figure 1 presents the evolution of the ROR for both classes of incretin-based 

drugs by reporting year. Analysis of the possible impact of the safety communications 

about GLP-1a (which begun in June 2012 with the alert from the Japanese medicines 

agency) showed that the disproportionality signal for GLP-1a was significantly present 

before the safety alerts (pooled ROR 1.69, 95% CI: 1.24–2.30) and did not substantially 

increased after June 2012. Regarding DPP-4i, the disproportionality signal became 



statistically significant in 2013, peaked in 2015 (ROR 25.50, 95%CI: 18.32–35.55) 

which was the year the EMA reported several cases of intestinal obstruction associated 

with sitagliptin and vildadagliptin, and decreased afterwards. 

Our secondary analysis restricted to serious adverse reactions only, based on 

125 exposed cases, showed even higher ROR for incretin-based drugs with, similarly, 

a more important signal for DPP-4i (ROR 12.67, 95%CI: 8.99–17.65) (Table 3). 

 

Discussion 

Our study demonstrated that intestinal obstructions were significantly more frequently 

reported with incretin-based drugs than with other treatments of diabetes, with a higher 

signal for serious cases and for DPP-4i compared to GLP-1a.  

The risk of intestinal obstruction suggested by post-marketing data has been 

taken into account for GLP-1a by the EMA and added as a rare event in the European 

SPC of these drugs. However, regarding DPP-4 inhibitors, intestinal stenosis and 

obstruction are not currently mentioned. In February 2015, the EMA published a report 

presenting 36 cases of gastrointestinal stenosis and obstruction possibly related with 

the use of sitagliptin: 33 (91.7%) required hospitalization, time to onset varied between 

a few days up to 7 months, discontinuation of the drug resulted in an improvement in 

23 cases (63.9%) and rechallenge of sitagliptin aggravated the digestive symptoms in 

4 cases (11.1%).12 The EMA concluded that there was no sufficient information to 

support a causal relationship between gastrointestinal stenosis/obstruction and 

sitagliptin.13 

In the literature, nine case reports of ileus or intestinal obstruction associated 

with the use of DPP-4i in Japanese diabetic patients have been published.3,4 A 

retrospective cohort conducted by the manufacturer of alogliptin (a DDP-4i) in 

Japanese patients with type 2 diabetes did not found an increased risk of ileus with 

alogliptin but the study only compared alogliptin with other DPP4i or with voglibose, an 

α-glucosidase inhibitor which has been associated with ileus.14 

Potential mechanisms 

GLP-1 plays an important role in gastrointestinal secretion and motility acting via a 

complex mechanism involving ascending vagal afferents to the central nervous 

system.1 Exogenous GLP-1 has been shown to decrease the antro-duodeno-jejunal 

motility and inhibit intestinal contractions (migrating motor complexes) in a dose-



dependent manner in healthy subjects and patients with irritable bowel syndrome.15 

Contrary, exendin(9–39), an inverse agonist of GLP-1, increases antro-pyloro-

duodenal motility in human.16 Interestingly, a woman with a neuroendocrine tumor 

showing GLP-1 and 2 levels 300 to 400 times higher than normal presented delayed 

oro-cecal transit with residues found in the colon 14 days post ingestion.17 In another 

case of neuroendocrine tumor secreting GLP-1, glucagon-like peptide-2 (GLP-2) and 

peptide YY (PYY) and presenting with chronic constipation, octreotide administration 

decreased GLP-1 and GLP-2 levels and reduced intestinal transit time from 150 to 50 

minutes.18 Nakatani et al. evaluated the effects of the GLP-1 analogue liraglutide on 

residue levels and gastrointestinal transit time using capsule endoscopy in 14 type 2 

diabetes patients: liraglutide significantly increased the rate of gastrointestinal residues 

and, in patients without diabetic neuropathy, the intestinal transit time.19  

Our results showed a more important disproportionality signal for DPP-4i. 

Dipeptidylpeptidase-4 is an enzyme that degrades GLP-1 but also numerous peptides 

such as PYY, a distal gut inhibitory peptide, and GLP-2 which is considered as an 

intestinotrophic peptide showing growth-promoting and cytoprotective effects in the 

gastrointestinal tract.20 Hence, unlike GLP-1a, DPP-4i enhance GLP-2 and PYY which 

could also have a significant importance in occurrence of gastrointestinal obstruction. 

Indeed, PYY, physiologically released in response to fatty meal, slows the intestinal 

transit when administered intravenously.21 Also, supra-physiological levels of GLP-2 

inhibits gastrointestinal motility.22 It promotes smooth muscle relaxation and possibly 

inhibits cholinergic activity in the small bowel and colon.23 Furthermore, intestinal 

obstruction was frequently reported (incidence 4%) in clinical trials of teduglutide, a 

GLP-2 analogue marketed in 2012 for the management of patients with short bowel 

syndrome depending on parenteral nutrition.24  Hence, PYY and GLP-2 represent a 

hypothesis to explore the differential effects of incretin-based drugs on intestinal 

motility. 

Strength and limitations of the study 

This study is based on data extracted from VigiBase, the world’s largest database of 

spontaneous reports of adverse drug reaction, which ensures sufficient statistical 

power to detect signals regarding rare effects such as drug-induced intestinal 

obstruction. Pharmacovigilance data reflects the conditions of actual use of diabetes 

treatment in a more real-life setting than data from clinical trials. However, as a study 

of disproportionality in pharmacovigilance databases, our study presents some 



limitations. First, we cannot measure the real risk of adverse drug reaction but the 

differences in the rate of notifications by the calculation of reporting odds ratio. The 

fundamental difference with a case-control study lies in the fact that subjects in the 

control group (non-cases) are not healthy controls but patients with other various 

reported adverse drug reactions. Nevertheless, by analyzing real-life surveillance data, 

case non-cases studies help to highlight pharmacovigilance signals that have 

demonstrated in the past their usefulness for detecting drug risks.25,26 Second, the 

issue of under-reporting of adverse reactions is a major disadvantage inherent to 

studies using pharmacovigilance databases. Notification rate for serious effects 

strongly varies depending on many factors but has been estimated to range 

approximately between 5 to 10%.27 To note, applying this rate to the 452 exposed 

cases included in our study, the hypothetical number of actual cases of intestinal 

obstruction could be 4520 to 9040. Third, the lack of enough specific information 

retrieved from the cases did not allow the study of the time to onset of intestinal 

reactions or the effects of potential confounders on our results. Fourth, the possible 

errors in the diagnoses of intestinal obstruction (more than 25% of cases were reported 

by non-healthcare professionals) can potentially lead to false positives and information 

bias. Finally, temporal analyses did not suggest a notoriety effect for GLP-1a with a 

signal present before and no increase after the safety communication on the risk of 

intestinal obstruction released by the Japanese medicines agency in June 2012 and 

then taken over by the EMA.28 Contrary, the signal for DPP-4i was maximal the year 

the EMA reported cases of intestinal obstruction with DPP4-i. However, we observed 

that the disproportionality signal with DPP4-i was significantly present before 2015, 

therefore not possibly affected by direct notoriety bias. We cannot exclude though that 

the signal with DPP4 before 2015 could translate an accentuated “ripple effect” from 

GLP-1a to DPP-4i. A ripple effect is suspected when a safety communication for an 

adverse drug reaction with specific drugs (here, intestinal obstruction with GLP-1a in 

2012) is associated with increased reports of the same effect with other drugs 

belonging to the same pharmacological or therapeutic area (here, DPP-4i).28 

Nevertheless, we believe that the intense signal of intestinal obstruction with DDP-4i 

is real and needs regulatory attention. 

 

  



Conclusion 

Despite the limitations of this type of study, we identified a pharmacovigilance signal 

that suggests a risk of potentially serious intestinal obstruction associated with incretin-

based drugs, as a class and with a greater signal for DPP4-i. Vigilance must be 

observed and other studies, including longitudinal studies in large population samples, 

are needed to confirm and better understand the potential risk of intestinal obstruction 

associated with incretin-based drugs. 
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Tables  

 

Table 1. Characteristics of intestinal obstruction cases exposed to incretin-

based drugs. 

Characteristics 
Exposed cases 
(n=452) 

Age, n (%)  

    0-17 1 (0.4%) 

    18-44 12 (4.7%) 

    45-64 98 (38%) 

    65-74 69 (26.7%) 

    >74 78 (30.2%) 

    Unknown 194 

Gender, n (%)  

    Male 234 (54.3%) 

    Female 197 (45.7%) 

    Unknown 21 

Reporter type, n (%)  

    Healthcare professionals 309 (71.9%) 

        Physician  264 (61.4%) 

        Pharmacist 17 (4%) 

        Other 28 (6.5%) 

    Non-healthcare 
professionals 

121 (28.1%) 

    Unknown 22 

Country, n (%)  

    USA 244 (54%) 

    Japan 159 (35.2%) 

    Germany 8 (1.8%) 

    Great-Britain 4 (0.9%) 

    France 3 (0.7%) 

    Other EU 8 (1.8%) 

    Other 26 (5.8%) 

Outcome, n (%)  

    Fatal 11 (4.3%) 

    Not recovered 15 (5.9%) 

    Recovered with sequelae 3 (1.2%) 

    Recovering 51 (20.2%) 

    Recovered 173 (68.4%) 

    Unknown 199 

Reporting year, n (%)  



    2017 69 (15.5%) 

    2016 69 (15.5%) 

    2015 103 (23.1%) 

    2014 76 (17.1%) 

    2013 43 (9.7%) 

    2012 12 (2.7%) 

    2011 11 (2.5%) 

    2010 7 (1.6%) 

    2009 13 (2.9%) 

    2008 29 (6.5%) 

    2007 0 (0%) 

    Unknown 7 

Incretin-based drugs, n (%)  

    GLP-1 analogues 185 (40.7%) 

        Exenatide 115 (25.4%) 

        Liraglutide 66 (14.6%) 

        Dulaglutide 34 (7.5%) 

        Lixisenatide 2 (0.4%) 

        Albiglutide 1 (0.2%) 

        Semaglutide 1 (0.2%) 

    DPP-4 inhibitors 291 (64.1%) 

        Sitagliptin 151 (33.4%) 

        Vildagliptin 40 (8.8%) 

        Alogliptin 23 (5.1%) 

        Linagliptin 19 (4.2%) 

        Teneligliptin 10 (2.2%) 

        Saxagliptin 8 (1.8%) 

        Anagliptin 6 (1.3%) 

Type of intestinal 
obstruction (MedDRA 
Preferred Terms), n (%) 

 

    Intestinal obstruction 176 (38.9%) 

    Ileus 131 (29%) 

    Small intestinal obstruction 63 (13.9%) 

    Gastric obstruction  23 (5.1%) 

    Duodenal obstruction 11 (2.4%) 

    Large intestinal obstruction 9 (2%) 

    Mechanical ileus 9 (2%) 

    Oesophageal stenosis 9 (2%) 

    Sub-ileus 8 (1.8%) 

    Volvulus 6 (1.3%) 

    Other 7 (1.5%) 



 

 

 

 

Table 2. Disproportionality analysis of intestinal obstruction associated with 

incretin-based drugs compared to other diabetes drugs. 

 

Drug Cases Non cases ROR (95% CI) 

Incretin-based drugs 452 144 686 4.52 (3.87–5.28) 

GLP-1 analogues  216 102 565 3.05 (2.54–3.66) 

DPP-4 inhibitors 258 43 096 8.66 (7.27–10.32) 

Other diabetes drugs 246 355 860 1 [Reference] 

 

 

 

Table 3. Disproportionality analysis of intestinal obstruction considered serious 

associated with incretin-based drugs compared to other diabetes drugs 

 

Drug Cases Non cases ROR (CI 95%) 

Incretin-based drugs 125 12 834 10,65 (7.68–14.75) 

GLP-1 analogues  37 5418 7,40 (4.84–11.31) 

DPP-4 inhibitors 92 7872 12,67 (8.99–17.65) 

Other diabetes drugs 51 55 745 1 [Reference] 

Serious adverse drugs reactions reported in patient over 40 years old from January 2013 to March 

2016  



Figure 1. Evolution of disproportionality estimates of intestinal obstructions 

associated with GLP-1 analogues and DPP-4 inhibitors  
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