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Abstract 

 

In the recent past, concerns have raised regarding the potential risk of acute pancreatitis among type 2 diabetic patients 

using incretin-based drugs such as glucagon-like peptide 1 (GLP-1) analogs and dipeptidyl peptidase 4 (DPP-4) 

inhibitors. The aim of this study is to investigate the association between exposure to incretin-based drugs and the 

occurrence of pancreatitis reported in the French Pharmacovigilance Database. The case/non-case method was 

performed from serious adverse drug reactions (ADRs) involving antihyperglycemic agents (except insulin alone) 

reported to the French Pharmacovigilance System between March 2008 (first marketing of an incretin-based drug in 

France) and March 2013. Cases were defined as reports of pancreatitis, all other serious ADRs were considered non-

cases. Disproportionality was assessed by calculating reporting odds ratios (ROR) adjusted for age, gender, history of 

pancreatitis, other antihyperglycemic drugs and other drugs associated with a higher risk of pancreatitis.  

Among 3,109 serious ADRs, 147 (4.7%) reports of pancreatitis were identified as cases and 2,962 reports (95.3%) of 

other ADRs as non cases. Among the cases, 122 (83.0%) involved incretin-based drugs. Disproportionality was found 

for all incretin-based drugs (adjusted ROR : 15.7 [95%CI: 9.8-24.9]), all GLP-1 analogs (29.4 [16.0-53.8]), exenatide 

(28.3 [12.8-62.3]), liraglutide (30.4 [15.4-60.0]), all DPP-4 inhibitors (12.1 [7.3-20.0]), sitagliptin (12.4 [7.3-21.0]), 

saxagliptin (15.1 [4.3-52.7]), vildagliptin (7.4 [3.1-17.6]). Temporal analysis found disproportionality for incretin-

based drugs since their first year of marketing in France. Compared with other antihyperglycemic agents, use of 

incretin-based drugs is associated with an increased risk of reported pancreatitis in France.  
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Introduction 

 

Since 2005, new pharmacological classes of drugs potentiating the activity of the incretin hormones have 

been marketed in the USA in second or third-line treatment of type 2 diabetes mellitus: analogs of glucagon-like 

peptide 1 (GLP-1) and dipeptidyl peptidase-4 (DPP-4) inhibitors. Safety concerns regarding a potential risk for 

pancreatitis rapidly raised as several cases were reported. In October 2007, the FDA issued a first alert regarding 30 

cases of pancreatitis associated with exenatide, the first GLP-1 analog [1]. Postmarketing cases reported in the FDA 

Adverse Event Reporting System (AERS) database were analyzed by Elashoff et al. in 2011: incretin-based drugs 

were associated with a 10-fold increase of reported pancreatitis [2]. This study has been a large subject of debate 

regarding the methodology used and the author's conclusions [3, 4]. Another case/non-case study of pancreatitis using 

the same database for the period 2004-2009, found disproportionality with exenatide (ROR: 1.76 [95% CI: 1.61-1.92]) 

and with sitagliptin, the first DPP-4 inhibitor (ROR: 1.86 [95% CI: 1.54-2.24]) [5]. In France, the first incretin-based 

drugs were marketed in March 2008. The objective of this study is to investigate, five years after initial marketing, the 

association between exposure to incretin-based drugs (GLP-1 analogs and DPP-4 inhibitors) and reports of pancreatitis 

in the French Pharmacovigilance Database. 

 

Methods 

 

The French Pharmacovigilance Database registers all adverse drug reactions (ADR) spontaneously reported 

by health professionals to the 31 French Regional Pharmacovigilance Centers since 1985. ADRs are coded according 

to the MedDRA® (Medical Dictionary for Regulatory Activities) classification [6]. "Serious" ADRs include reactions 

resulting in death, life-threatening event, hospitalization, prolongation of existing hospitalization, significant disability, 

congenital anomaly, birth defect or other significant medical event. We selected serious ADRs reported in type 2 

diabetic patients between 2003 and 2013. Analyses were conducted on serious ADRs reported between March 2008 

(first marketing of an incretin-based drug in France) and March 2013. Type 2 diabetes was defined by the presence in 

the report of an antihyperglycemic agent, alone or in association, except when insulin was reported alone.  

The case/non-case method was chosen to assess the disproportionality of reports for pancreatitis associated 

with incretin-based drugs compared to other type 2 diabetic drugs [7]. Cases were defined as reports of pancreatitis 

according to the MedDRA terms corresponding for acute or chronic pancreatitis or elevated pancreatic enzymes 

considered serious by the reporter. Other reports of serious ADRs were considered non-cases. Exposure was defined 

by the presence in the report of one or more incretin-based drugs currently marketed in France: GLP-1 analog 

(exenatide, liraglutide) or DPP-4 inhibitor (sitagliptin, vildagliptin, saxagliptin), whether or not the drug was suspected 

of causing the reaction. Disproportionality was assessed by calculating reporting odds ratios (ROR) and corresponding 

95% confidence intervals for each antihyperglycemic drug and for the pharmacological classes of incretin-based drugs. 

The ROR is used to compare the rate of exposure to incretin-based drugs in cases of pancreatitis versus that in non 

cases [8, 9]. Logistic regression model was used to adjust for potential confounders including age, gender, history of 

pancreatitis, other antihyperglycemic drugs (metformin, sulfonylurea derivatives, glinides, thiazolidinediones, 

acarbose, and insulin) and other drugs associated with pancreatitis (angiotensin converting enzyme inhibitors, 

angiotensin receptor antagonists, statins, tetracycline, metronidazole, isoniazid, pentavalent antimony, 

azathioprine, mercaptopurine, 5-aminosalicylic acid drugs, valproic acid, estrogens, codeine, and sulindac) [10]. 

A sensitivity analysis was performed using a stricter definition of pancreatitis when elevated pancreatic 

enzymes considered serious were excluded. Another model studied disproportionality of incretin-based drugs 

differentiating whether they were alone or in association with other antihyperglycemic agents. In order to study 

variation in reporting rate and the presence of a notoriety effect [11], we performed a year by year analysis and 

compared the RORs before and after March 2011 (when the first study suggesting a risk of pancreatitis in the FDA 

AERS database was published) [2].  

Analyses were conducted using SAS software version 9.2 (SAS Institute, Cary, NC, USA). 

 

Results 

 

During the study period from March 2008 to March 2013, we identified 3,109 serious ADRs involving 

antihyperglycemic agents. In total, 147 were cases of pancreatitis and 2962 non cases. No alcoholic, lupic or auto-

immune pancreatitis were observed. Among the cases, 122 (82.99%) involved incretin-based drugs: 55 (37.41%) 
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GLP-1 analogs, 64 (43.54%) DPP-4 inhibitors and 3 (2.04%) both of them. Since their marketing, reports of 

pancreatitis involving an incretin-based drug increased every year for both pharmacological classes (figure 1.) 

Characteristics of pancreatitis cases are shown in table 1. Mean age was 60.4 ± 11.4 for incretin-based drugs 

(59.0 ± 10.2 for GLP-1 agonists and 61.5 ± 12.2 for DPP-4 inhibitors) and 65.2 ± 13.8 for other antihyperglycemic 

drugs. Males represented 58% of pancreatitis cases in association with incretin-based drugs. GLP-1 agonists and DPP-

4 inhibitors were the only antihyperglycemic drugs reported in, respectively, 46.6% and 25.4% of the cases. Overall, 

hospitalization rate was high (89.8%) and fatal outcomes occurred in 2.1% of the reports. BMI or alcohol use were 

frequently unavailable in the analysed reports. 

 

Table 1. Characteristics of pancreatitis cases associated with incretin-based drugs and other antihyperglycemic drugs 

(French Pharmacovigilance Database, March 2008-March 2013). 

Characteristics  

GLP-1 agonists  

(N=58) 

DPP-4 inhibitors  

(N=67) 

Other 

antihyperglycemic 

drugs (N=25) 

    no. % no. % no. % 

Age       

 <60 32 55.2 29 43.3 9 36.0 

 60-69 19 32.8 20 29.9 6 24.0 

 70-79 4 6.9 11 16.4 4 16.0 

 ≥80 2 3.4 5 7.5 6 24.0 

  Missing 1 1.7 2 3.0 0 0.0 

BMI       

 <20 0 0.0 1 1.5 0 0.0 

 20-24 4 6.9 2 3.0 6 24.0 

 25-29 6 10.3 11 16.4 3 12.0 

 30-34 9 15.5 10 14.9 1 4.0 

 ≥35 14 24.1 4 6.0 0 0.0 

  Missing 25 43.1 39 58.2 15 60.0 

Gender       

 Females 24 41.4 28 41.8 13 52.0 

 Males 34 58.6 38 56.7 12 48.0 

  Missing 0 0.0 1 1.5 0 0.0 

History of pancreatitis  3 5.2 4 6.0 2 8.0 

Alcohol use       

 Yes 1 1.7 3 4.5 4 16.0 

 No 2 3.4 2 3.0 4 16.0 

  Missing 55 94.8 62 92.5 21 84.0 

Regimen       

 Monotherapy 27 46.6 17 25.4 17 68.0 

 Dual therapy 12 20.7 26 38.8 7 28.0 

 Triple therapy 14 24.1 21 31.3 1 4.0 

  Quadruple therapy 5 8.6 3 4.5 0 0.0 

Outcome       

 Hospitalization 51 87.9 60 89.6 24 96.0 

 Death 0 0.0 2 3.0 1 4.0 

 

According to univariate analysis, use of all incretin-based drugs, younger age and pancreatitis history were 

associated with a higher reporting rate of pancreatitis. Among other antihyperglycemic drugs, thiazolidinediones and 

sulfonylureas/glinides showed a lower reporting rate (crude RORs: 0.16 [95%CI: 0.04-0.65] and 0.65 [95%CI: 0.46-

0.91] respectively), other drugs did not reached statistical significance. After adjustment for age, gender, history of 

pancreatitis, other antihyperglycemic agents and other drugs associated with pancreatitis, disproportionality was found 

for all incretin-based drugs (overall adjusted ROR: 15.62 [95%CI: 9.81-24.87]), with a stronger signal for GLP-1 
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analogs (adjusted ROR: 29.36 [95%CI: 16.02-53.81]) than for DPP-4 inhibitors (adjusted ROR: 12.08 [95%CI: 7.30-

20.00]) (table 2). Increased reporting rate was found for any individual drugs of these pharmacological classes. No 

other antihyperglycemic or concomitant drug showed significant disproportionality. In the model assessing all incretin-

based drugs, older age was significantly associated with lower reporting rate: compared to less than 60, adjusted ROR 

for age 60 to 69, age 70 to 79 and age ≥80 were 0.70 [95%CI: 0.46-1.08], 0.30 [95%CI: 0.17-0.51] and 0.34 [95%CI: 

0.18-0.66] respectively. Pancreatitis history and male gender were also associated with a higher reporting rate 

(adjusted ROR: 4.32 [95%CI: 1.75-10.69] and 1.44 [95%CI: 0.99-2.08] respectively). 
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Table 2. Adjusted Reporting Odds Ratio of pancreatitis for antihyperglycemic drugs (French Pharmacovigilance 

Database, March 2008-March 2013) 

Drug or pharmacological 

class 

Cases of 

pancreatitis 

(N=147) 

Non-

cases 

(N=2962) 

Adjusted 

RORa 
95% CI p value 

All incretin-based drugs 122 568 15.62 9.81 24.87 <.0001 

  All GLP-1 agonists 58 150 29.36 16.02 53.81 <.0001 

   Exenatide 19 52 28.29 12.84 62.34 <.0001 

   Liraglutide 39 99 30.36 15.36 60.01 <.0001 

  All DPP-4 inhibitors 67 421 12.08 7.30 20.00 <.0001 

   Sitagliptin 53 315 12.36 7.29 20.97 <.0001 

   Vildagliptin 9 87 7.43 3.14 17.58 <.0001 

   Saxagliptin 5 23 15.09 4.32 52.72 <.0001 

Metformin 84 1841 0.86 0.59 1.26 0.438 

Sulfonylureas/Glinides 53 1381 1.24 0.83 1.85 0.295 

Acarbose 2 137 0.41 0.09 1.89 0.255 

Thiazolidinediones 2 235 0.31 0.07 1.32 0.114 

Insulin 14 356 0.84 0.45 1.57 0.587 
a ROR adjusted for age, gender, history of pancreatitis, use of angiotensin converting enzyme inhibitors, angiotensin 

receptor antagonists, statins, codeine, morphine and related opioid agonists (other drugs associated with 

pancreatitis were not included in the model because of lack of events). 

 

Sensitivity analysis using a stricter definition of pancreatitis excluded 12 cases of elevated pancreatic 

enzymes considered serious among the 147 pancreatitis cases. Results were similar to those with the broader definition 

(adjusted ROR for all incretin-based drugs: 14.86 [95%CI: 9.24-23.92]). The model differentiating whether incretin-

based drugs were alone or in association with other antihyperglycemic drugs showed a stronger disproportionality for 

incretin-based drugs alone (adjusted ROR: 30.30 [95%CI: 13.75-66.80]) than in association (adjusted ROR: 13.56 

[95%CI: 8.35-22.02]). 

Temporal analysis of cumulative ROR showed that disproportionality was present since the first year of 

marketing (figure 2). During marketing in France, no evidence for notoriety effect was found according to March 2011 

when the first study using the FDA AERS database suggested a risk of pancreatitis [2]. 

 

Discussion 

 

Our study demonstrates that reported pancreatitis in France were more than 15-fold increased with incretin-

based drugs compared to other antihyperglycemic agents. Significant disproportionality was only found for incretin-

based drugs, since their first year of marketing and among these pharmacological classes, a stronger association was 

found for GLP-1 analogs. Considering that the rate of pancreatitis associated with incretin-based drugs which are 

effectively reported to pharmacovigilance system could range from 5% to 20% [12], the 122 cases reported between 

2008 and 2013 in France could hypothetically represent 610 to 2,440 actual cases. 

The results presented here are consistent with previous disproportionality studies conducted by Elashoff et al. 

[2] and Raschi et al. [5] using data from the FDA AERS. However, we found higher ROR estimates for the association 

between incretin-based drugs and reported pancreatitis. This difference may be explained by the fact that we only 

selected "serious" ADRs which occurred in diabetic patients. Another recent analysis of the FDA AERS monitored 

reports of "serious" adverse events from July 2011 to July 2012 and found that reports of pancreatitis were 28.5 and 

20.8 times more likely with respectively GLP-1 analogs and DPP-4 inhibitors than with control antihyperglycemic 

drugs (sulfonylureas and metformin) [13, 14]. These results are similar to those we found in the present study.  

Case/non case analyses are subject to the inherent limitations of data-mining approaches from spontaneous 

reporting databases. Under-reporting is the main drawback of this type of data [15]. Indeed, under-reporting may vary 

depending on the antihyperglycemic drug involved in the ADR and may be less important for new drugs such as 

incretin-based drugs. Furthermore, since relationship between pancreatitis and incretin-based drugs was highlighted in 

previous alerts by the US FDA (before marketing in France) [1] and was mentioned in the corresponding products 
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information [16-20], clinicians could have been more aware of this particular ADR and could have more frequently 

detected and reported pancreatitis in their patients using incretin-based drugs. Hence, the notoriety effect inherent of 

studies using pharmacovigilance database cannot be excluded although it is difficult to assess in which extent this 

could have affected our results.  

Incomplete data in spontaneous reports is also a limiting point since it may concern important information 

such as risk factors, medical or exposure history. Although we performed adjustment for age, gender, pancreatitis 

history and use of other drugs, confounding bias may still exist since we could not take into account risk factors such 

as smocking, BMI and alcohol consumption because of too numerous missing data for these variables in the reports. 

Precisely, adjustment for BMI should have been particularly relevant because obesity is often associated with a higher 

prescription of GLP-1 analogs which are known to reduce weight. Since obesity is a risk factor for pancreatitis, lack of 

adjustment for this confounder could have over-estimated corresponding ROR and might be an explanation for the 

higher ROR observed for GLP-1 analogs compared to DPP-4 inhibitors in this study. Lack of adjustment for alcohol 

consumption, a major risk factor for pancreatitis, is also an issue. However, since alcohol consumption is unlikely 

related to drug exposure, it is not believed to have played an important role in this analysis. Moreover, incompleteness 

of data on exposure history and time delays, which is frequent in pharmacovigilance databases, did not allow us to 

study the time period from first administration to onset of pancreatitis, or the impact of a newly increase in dosage of 

incretin-based drugs. 

Several studies showed an increased risk of pancreatitis in patients with type 2 diabetes suggesting a role of 

diabetes itself [21-23]. In order to control confounding by this condition, we decided to perform this study only in 

reports which involved antihyperglycemic agents. However, our study could not take into account the potential effect 

played by the duration or the severity of diabetes. Thus, given the fact that incretin-based drugs are defined as second 

or third-line drugs, confounding by indication cannot be excluded. Nevertheless, considering that more severe diabetic 

patients are often receiving association of antihyperglycemic agents, the stronger disproportionality found for incretin-

based drugs when they were reported alone does not support this potential bias. 

Using antihyperglycemic drugs (excluding insulin alone) as a proxy for type 2 diabetes could have led to 

selection bias. For instance, it was not possible to exclude patients treated by metformin for polycystic ovary 

syndrome. Nonetheless, this indication is rare and probably negligeable. Likewise, exclusion of patients only treated 

by insulin alone in order to avoid selecting type 1 diabetes patients could have eliminated patients with advanced stage 

of type 2 diabetes. This could have led to under-estimate ROR for incretin-based drugs since type 2 diabetes patients 

treated by insulin are suspected to show a lower incidence of pancreatitis [21]. However, this selection error might 

have a minimal impact on our results as it likely concerns a small sample of patients. Another important point 

regarding population selection is the fact that, in this analysis, we have chosen to focus only on serious ADRs. This 

approach allowed us to compare pancreatitis reports to other serious events reports and to avoid a masking effect by 

numerous and irrelevant non-serious ADRs.  

It is known that chronic pancreatitis can give rise to diabetes (which can potentially be treated by 

antihyperglycemic drugs) and can cause several occurrences of acute pancreatitis. Thereby, errors in chronology of 

events may occur in pharmacovigilance reports, and reverse causation cannot be excluded in the association between 

antihyperglycemic drugs and pancreatitis. However, this phenomenon is unlileky to happen since all pancreatitis cases 

analyzed in the present study have been initially validated by physicians. 

Despite the fact that the disproportionality approach cannot give quantitative risk assessment for a specific 

ADR (ROR cannot be interpreted as risk ratio), case/non case studies analyzing "real life" pharmacovigilance data 

have shown in the past to be useful to detect drug safety signals [24, 25]. As soon as 2009, animal studies have 

suggested a link between incretin-based drugs and pancreatic abnormalities including pancreatitis [26]. A recent 

review of the preclinical and postmaketing studies summarised by Butler et al. suggested a plausible pharmacological 

mechanism which involves pancreatic duct occlusion enhanced by duct proliferation secondary to activation of GLP-1 

receptors in the pancreas [27]. Postmortem study in organ donors exposed to incretin-based drugs also showed 

pancreatic enlargement and precancerous changes [28]. These studies have raised a large debate [29-31]. In addition, 

evidence brought by clinical trials were insufficent to support a risk of pancreatitits in meta-analyses of GLP-1 analogs 

[32] or sitagliptin [33]. Rencently, two large randomised controlled trials did not found any increased pancreatitis risk 

with saxagliptin and alogliptin [34, 35]. Pharmacoepidemiological studies using large medical database are 

contradictory. The first studies which focused on this ADR failed to demonstrated significant association [36-40]. 

Recently, a case control study using a large US administrative database between February 2005 and December 2008 

suggested that current use of GLP-1–based drugs was associated with increased risk of hospitalization for acute 
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pancreatitis (OR 2.24 [95% CI, 1.36-3.68]) [41]. Soon after, a retrospective population based cohort study in a large 

US claims database did not confirm this relationship [42]. Nonetheless, theses observational studies are still subject to 

substantial methodological drawacks (confounding, information and selection bias, statistical power) which cannot 

allow to draw firm conclusions. 

 

Conclusions  

 

Despite some limitations, the present study showed that incretin-based drugs were associated with an almost 16-fold 

increase in reported pancreatitis in France. These results strengthen and extend the pharmacovigilance signal 

undercovered by post-marketing spontaneous reports. It is all the more urgent to investigate the potential risk of 

pancreatitis associated with the use of incretin-based drugs as their benefits in terms of cardiovascular morbi-mortality 

have not been clearly demonstrated. 
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