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research letter

Use of the Japanese health insurance claims database to assess
the risk of acute pancreatitis in patients with diabetes:
comparison of DPP-4 inhibitors with other oral antidiabetic drugs

This study was initiated to evaluate the association of acute pancreatitis (AP) with the use of dipeptidy! peptidase-4 (DPP-4) inhibitors among patients
with diabetes in Japan. A retrospective cohort study of a large medical and pharmacy claims database was performed to compare the incidence of
AP among those receiving DPP-4 inhibitors and those receiving other oral antidiabetic drugs. The incidence of all AP and hospitalizations for AP was
similar between the two groups. Previous exposure to DPP-4 inhibitors did not affect occurrence of AP in patients on other oral antidiabetic drugs.
The Kaplan-Meier curve for time to AP was similar between the two groups, and was not affected by previous exposure to DPP-4 inhibitors. The Cox
proportional hazard models showed the incidence of AP was not significantly higher in those receiving DPP-4 inhibitors. Despite numerous, important
limitations related to claims database-based analyses, our results indicate that there is no increased risk of AP with use of DPP-4 inhibitors among

patients with diabetes in Japan.

Keywords: acute pancreatitis, claims database, dipeptidyl peptidase-4 inhibitor

Date submitted 11 March 2014; date of first decision 31 March 2014; date of final acceptance 12 August 2014

Introduction

Dipeptidyl peptidase-4 (DPP-4) inhibitors are widely used in
the management of type 2 diabetes worldwide [1]. Their supe-
rior glucose-lowering effect in Asian people with type 2 dia-
betes, which is characterized by non-obesity and impaired
insulin secretion, has promoted the use of these drugs in Asia
[2-4]. The potential risk of pancreatitis and pancreatic cancer
has been of concern from the early stages of DPP-4 inhibitor
development. To ascertain whether or not DPP-4 inhibitors are
associated with pancreatitis or pancreatic cancer, several inves-
tigations have been undertaken [5-7], including studies using
claims databases, spontaneous reporting of clinical events, and
brain-dead donors, in addition to systematic reviews based
on various randomized clinical trials addressing the efficacy
and the safety of DPP-4 inhibitors; however, published data on
pancreatitis and/or pancreatic cancer associated with DPP-4
inhibitors focused on type 2 diabetes in Asian populations is
limited.

In this study, we analyse a Japanese medical and pharmacy
claims database to evaluate any association of acute pancreatitis
(AP) with the use of DPP-4 inhibitors in Japanese patients with
diabetes.

Correspondence to: Daisuke Yabe and Yutaka Seino, Centre for Diabetes, Endocrinology and
Metabolism, Kansai Electric Power Hospital, 2-1-7 Fukushima-ku, Osaka 553-0003, Japan.
E-mail: ydaisuke-kyoto@umin.ac.jp (D. Y.) and seino.yutaka@e2.kepco.cojp (Y. S.)

This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial License, which permits use, distribution and reproduction in
any medium, provided the original work is properly cited and is not used for commercial
purposes.

Materials and Methods

We used the Japan Medical Data Centre Claims Database
(Japan Medical Data Centre Co., Ltd, Tokyo, Japan), which con-
tains the following information on individuals aged <75 years
in employment-based health insurance programmes: age and
gender of patient; diagnosis of disease using International Clas-
sification of Diseases (ICD)-10 code; and prescribed drugs. The
data can be tracked for each individual in chronological order,
even if they used multiple medical institutions.

Patients aged 30-74 years with pharmacy and medical claims
data for a continuous period of at least 12 months from 1
June 2009 to 31 August 2013 were included. This allowed a
6-month period for baseline observations and at least 6 months
of observation after initiation of the index medication. Patients
with diabetes were identified by the presence of at least one
ICD-10 code of E10-E14 during the study. Patients with E11
(n=27962) and E14 (n=93280) were subjected to further
analyses, while those with E10 (n=2090), E12 (n=4) and
E13 (n=614) were excluded. The index date was defined as
the prescription date of the first claim for a new oral antidi-
abetes drug during the target period, 1 December 2009 to 28
February 2013. An antidiabetic drug was considered new if
there were no claims for the medication during the preceding
>6-month period. Patients with AP >6 months before or on
the index date were excluded. Patients with other pancreatic
diseases, for example, chronic pancreatitis, were not excluded.
Patients treated with glucagon-like peptide-1 (GLP-1) receptor
agonists before or on the index date were also excluded. The
use of insulin was not taken into consideration. The observation
period started on the index date and ended at the occurrence of
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Figure 1. Kaplan-Meier curves for time to acute pancreatitis. Time to acute pancreatitis [(A, C) all acute pancreatitis (AP); (B, D) hospitalizations for
AP] was analysed for patients on dipeptidyl peptidase-4 (DPP-4) inhibitors and those on other oral antidiabetic drugs (others), and all together [(A,
B) All], and for patients on other antidiabetic drugs with or without previous exposure to DPP-4 inhibitors, and all together (C, D). Vertical lines
indicate patients excluded for reasons other than AP (e.g. initiation of another new antidiabetic drug or GLP-1 receptor agonist, end of observation
period or end of eligibility). The log-rank test did not show significant difference either between patients on DPP-4 inhibitors and those on other drugs
(all AP, p=0.4440; hospitalizations for AP, p=0.1524) or between patients on other drugs with or without previous exposure to DPP-4 inhibitors
(all AP, p=0.9626; hospitalizations for AP, p =0.6908). Other oral antidiabetic drugs included sulphonylureas, glinides, biguanides, thiazolidiones and
a-glycosidase inhibitors.

one of the following events, whichever was earliest: (i) AP, (ii) and insulin, which was consistent with our general knowledge
initiation of another new antidiabetic drug or GLP-1 receptor (Tables S12-S14).
agonist, (iii) end of observation period and (iv) end of eligibility. All analyses were performed using sas software 9.3 TS1IM1
The same patients were included multiple times into different ~ (SAS Institute Inc., Cary, NC, USA). A p value of <0.05 was
index drug groups if they met the criteria, which allowed the  taken to indicate statistical significance.
consideration of exposure to DPP-4 inhibitors before initiation
of the drug whose risk for AP was being studied. AP was deter-
mined by a claim for ICD-10 code K85. The AP risk factors, Results
comorbidities and comedications at baseline are summarized  The incidence of all AP and hospitalizations for AP in patients
in Tables S1-S3, Supporting information. on DPP-4 inhibitors and other antidiabetic drugs is summa-
The primary outcome was the first occurrence of AP after  rized in Table 1. The frequency of the occurrence of AP, both
the index date. The DPP-4 inhibitor group was compared  all AP and hospitalizations for AP, was found to be similar
with the group of patients on other antidiabetic drugs using  in patients on DPP-4 inhibitors and those on other drugs (all
Fisher’s exact test. Kaplan-Meier curves were constructed for AP, p=0.6241; hospitalizations for AP, p=0.1790). The pres-
each group to show the time to AP. The log-rank test was  ence or absence of previous exposure to DPP-4 inhibitors did
performed to analyse any significant difference between two  not affect the occurrence of AP in patients on other drugs
groups in time to AP. Cox proportional hazard models were  (all AP, p=1.0000; hospitalizations for AP, p=1.0000). The
built to compare the adjusted risk of AP with drug ther-  Kaplan-Meier curves for time to all AP and hospitalization for
apy, age, sex and/or risk comorbidities as independent vari- AP was similar in patients on DPP-4 inhibitors and those on
ables. The integrity of the database was tested by examin-  other drugs (Figure 1). Time to AP in patients on other drugs,
ing the adjusted risk of hypoglycaemia of antidiabetic drugs  with or without previous exposure to DPP-4 inhibitors, did not
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differ (Figure 1). The adjusted AP risk, calculated by the Cox
proportional hazard models, did not differ by current or previ-
ous exposure to DPP-4 inhibitors (Tables S4 and S5).

Discussion

This study failed to show any association of AP, in both all
patients with AP and those hospitalized for AP, with use of
DPP-4 inhibitors in Japanese patients with diabetes. Our nega-
tive findings are consistent with the claims database-based ret-
rospective observations carried out in the United States [8,9].
Although the incidence of all AP in this study (318 cases per
100000 patient-years) is much higher than that of previous
epidemiological data (5-80 cases per 100000 patient-years)
[10], it is consistent with that reported in claims analyses
previously, which show a two- to three-fold higher incidence
of AP in patients with diabetes (400-600 cases per 100000
patient-years) [9,11].

This study has some important limitations and the results
should be considered with these in mind. Most importantly,
the non-random nature of the study might have introduced
many confounders, such as obesity and tobacco use, as well
as use of medications associated with AP. If physicians were
aware of a possible risk of pancreatitis associated with DPP-4
inhibitors, they may have preferentially prescribed other antidi-
abetic drugs to patients perceived to be at higher risk. The
higher AP risk posed by a-glycosidase inhibitors (Fisher’s exact
tests: all AP, p=0.0095; hospitalization for AP, p=10.0147; Cox
proportional hazard models, Table S11) found in this study
might be explained by such a prescription bias. In addition, our
claims database data do not include potentially relevant demo-
graphic or clinical details, such as type and duration of diabetes,
obesity, glycaemic and lipid control and alcohol consumption,
or AP that may have occurred before the traceable periods
within the database. Our analysis did not include adjustment
for medication dose or adherence, and did not confirm that
patients were taking the prescribed antidiabetic drugs. The lim-
ited number of patients on GLP-1 receptor agonists restricted
meaningful analysis to only DPP-4 inhibitors (Tables S6-S10).

Despite these limitations, this study provides valuable infor-
mation for physicians and patients with diabetes, especially
those in Japan and other Asian countries. Our claims data anal-
ysis has the strength of allowing the observation of a large num-
ber of patients treated with antidiabetic drugs throughout the
country. Furthermore, our claims data analysis has little chance
of missing cases of AP because no secondary insurance policies
are allowed in Japan and medical costs are not generally paid
out-of-pocket by patients on insurance policies.

In conclusion, the present analysis did not find any increased
risk of AP with use of DPP-4 inhibitors among patients with
diabetes in Japan.
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Table S14. Logistic regression analysis for hypoglycaemia risk,
comparing various antidiabetic drugs.

References

1. Deacon CF, Holst JJ. Dipeptidyl peptidase-4 inhibitors for the treatment of type
2 diabetes: comparison, efficacy and safety. Expert Opin Pharmacother 2013;
14:2047-2058.

DIABETES, OBESITY AND METABOLISM

. Kim YG, Hahn S, Oh TJ, Kwak SH, Park KS, Cho YM. Differences in the

glucose-lowering efficacy of dipeptidyl peptidase-4 inhibitors between Asians
and Non-Asians: a systematic review and meta-analysis. Diabetologia 2013; 56:
696-708.

. Seino Y, Yabe D. GIP and GLP-1: incretin actions beyond pancreas. J Diabetes

Invest 2013; 4: 108-130.

. Fukushima M, Suzuki H, Seino Y. Insulin secretion capacity in the development

from normal glucose tolerance to type 2 diabetes. Diabetes Res Clin Pract 2004;
66(Suppl 1): S37-44.

. Nauck MA. A critical analysis of the clinical use of incretin-based therapies: the

benefits by far outweigh the potential risks. Diabetes Care 2013; 36:2126-2132.

. Butler PC, Elashoff M, Elashoff R, Gale EA. A critical analysis of the clinical use

of incretin-based therapies: are the GLP-1 therapies safe? Diabetes Care 2013;
36:2118-2125.

. Egan AG, Blind E, Dunder K, de Graeff PA, Hummer BT, Bourcier T. Pancreatic

safety of incretin-based drugs-FDA and EMA assessment. N Engl J Med 2014;
370:794-797.

. Dore DD, Seeger JD, Arnold CK. Use of a claims-based active drug safety

surveillance system to assess the risk of acute pancreatitis with exenatide or
sitagliptin compared to metformin or glyburide. Curr Med Res Opin 2009; 25:
1019-1027.

. Garg R, Chen W, Pendergrass M. Acute pancreatitis in type 2 diabetes treated

with exenatide or sitagliptin: a retrospective observational pharmacy claims
analysis. Diabetes Care 2010; 33: 2349-2354.

. Takada T (ed). JPN guidelines for the management of acute pancreatitis. In: JPN

Guidelines 2010. 3rd edn. Tokyo: Kanehara, 2009; 22-23.

. Noel RA, Braun DK, Patterson RE, Bloomgren GL Increased risk of acute

pancreatitis and biliary disease observed in patients with type 2 diabetes: a
retrospective cohort study. Diabetes Care 2009; 32: 834-838.

434 | Yabe et al. Volume 17 | No. 4 | April 2015



