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Incretin-based therapies are normally prescribed to individuals with type 2 diabetes but
has recently come under scrutiny due to the possibility of associated pancreatitis. A 2014
systematic review published in the BMJ found no increase risk of acute pancreatitis in
adults with type 2 diabetes, as partly evident from the meta-analysis of RCTs (OR =1.11,
95% CI 0.57-2.17). By contrast, a second meta-analysis added 3 large outcome trials in
patients with previous cardiovascular disease to the previous 55 RCTs from Li et al. and
showed an increased risk in acute pancreatitis. While the discrepancy in result may be
due to better quality large trials, as the authors suggest, it is likely that since the large out-
come trials investigated patients with cardiovascular disease, the increased risk is present

© 2016 Elsevier Ireland Ltd. All rights reserved.

Incretin-based therapies are prescribed to individuals with
type 2 diabetes owing to good glucose-lowering effects,
weight neutrality, and a reduced risk of hypoglycemia [1,2].
But use of incretin-based therapies has come under scrutiny
due to a possible association with pancreatitis. A 2014 sys-
tematic review published in the BM]J investigated this putative
effect with 55 randomized control trials (RCTs), typically
phase III, and 5 observational studies [3]. The authors con-
cluded that incretin-therapies do not increase risk of acute
pancreatitis in adults with type 2 diabetes, as partly evident
from the meta-analysis of RCTs (OR = 1.11, 95% CI 0.57-2.17).

Following publication of these results, a subsequent meta-
analysis of RCTs by Roshanov and Dennis [4] added 3 large
outcome trials to the previous 55 RCTs from Li et al. Addition
of these 3 trials showed an increased risk of acute pancreatitis

from incretin-therapies (OR = 1.54, 95% CI 1.07-2.21) [4]. With
the 3 trials alone, the results demonstrated an even higher
risk (OR = 1.76, 95% CI 1.14-2.72). A presentation by R. Holman
at World Diabetes Congress 2015 was consistent with these
results [5]. To explain the apparent differences in results,
Roshanov and Dennis stated that larger trials likely overcome
biases that plague meta-analyses of smaller studies. However,
there may be other more plausible explanations.

Notably, there are differences in the populations studied
and duration of follow-up between the 3 large outcome trials
and RCTs included in Li et al. The 3 large-outcome trials focus
on patients with cardiovascular co-morbidities. Specifically,
patients in the SAVOR-TIMI 53 trial [6] had either a history
of established cardiovascular disease (CVD) or multiple risk
factors for vascular disease. Similarly, the EXAMINE trial [7]

* Corresponding author at: Clinical Epidemiology & Biostatistics, McMaster University, Rm. 3500, 1280 Main St. West, Hamilton, ON L8S

4K1, Canada.

E-mail address: sohaniz@mcmaster.ca (Z.N. Sohani).
http://dx.doi.org/10.1016/j.diabres.2016.04.031
0168-8227/© 2016 Elsevier Ireland Ltd. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabres.2016.04.031&domain=pdf
http://dx.doi.org/10.1016/j.diabres.2016.04.031
mailto:sohaniz@mcmaster.ca
http://dx.doi.org/10.1016/j.diabres.2016.04.031
http://dx.doi.org/10.1016/j.diabres.2016.04.031
http://dx.doi.org/10.1016/j.diabres.2016.04.031
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/diabres

DIABETES RESEARCH AND CLINICAL PRACTICE II7 (2016) 28-31

Incretin Control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto. Fixed, 95% ClI Peto, Fixed, 95% Cl
1.1.1 Patients typically without cardiovascular disease at baseline
Araki 2013 0 319 0 242 Not estimable
Barnett 2012 0 151 0 76 Not estimable
Bergenstal 2010 0 326 2 165 1.4% 0.05[0.00, 0.96] —
Bunck 2009 1 36 0 33 0.8% 6.80[0.13,343.88] >
Buse 2011 0 137 0 122 Not estimable
Chacra 2011 0 501 0 267 Not estimable
Diamant 2010 1 233 0 223 0.8% 7.08[0.14, 357.08] >
Fonseca 2012 0 239 0 122 Not estimable
Gallwitz 2012a 1 776 0 775 0.8% 7.38[0.15,371.91] >
Gallwitz 2012b 1 511 1 508 1.6% 0.99[0.06, 15.92]
Garber 2009 2 497 0 248 1.4% 4.4910.24, 85.11]
Grunberger 2012 0 132 1 32  05% 0.01[0.00, 0.84] —
Haak 2012 0 428 0 363 Not estimable
Henry 2012 0 223 0 101 Not estimable
Hollander 2011 1 381 0 184  0.7% 4.41[0.07, 288.68] >
Hollander 2012 0 154 0 150 Not estimable
Inagaki 2012 0 215 0 212 Not estimable
Kadowaki 2009 0 111 0 40 Not estimable
Kaku 2010 0 176 0 88 Not estimable
Kikuchi 2010 0 102 0 100 Not estimable
Kothny 2012 0 216 0 153 Not estimable
Marre 2009 1 695 0 345 0.7% 4.47[0.07, 286.90] >
Nauck 2009 0 248 0 49 Not estimable
Nauck 2013a 0 715 0 322 Not estimable
Nauck 2013b 1 724 1 363 1.4% 0.47 [0.03, 8.96]
NCT00082381 2009 0 282 1 267  0.8% 0.13[0.00, 6.46] ¢
NCT00094770 2009 1 588 0 584 0.8% 7.34[0.15, 369.87] >
NCT00103857 2009 1 551 0 364 0.7% 5.26[0.10, 288.61] >
NCT00327015 2009 0 978 1 328 0.6% 0.02[0.00, 1.71] ¢
NCT00328172 2011 1 170 0 132 0.8% 5.91[0.11, 307.29] >
NCT00395512 2013 1 491 0 163  0.6% 3.79[0.04, 351.76] >
NCT00482729 2009 1 625 0 621 0.8%  7.34[0.15, 370.02] >
NCT00575588 2010 0 428 1 430 0.8% 0.14 [0.00, 6.85] ¢
NCT00614939 2011 0 85 1 85  0.8% 0.14[0.00, 6.82] ¢
NCT00722371 2011 0 922 1 693  0.8% 0.10[0.00, 5.10] ¢
NCT00757588 2011 0 304 1 151 0.7% 0.05[0.00, 3.16] ¢
NCT00954447 2012 3 631 1 630 3.1% 2.7210.38, 19.36] -
NCT01137812 2013 0 378 1 377  0.8% 0.13[0.00, 6.80] ¢
NCT01204294 2012 0 228 0 124 Not estimable
NCT01289119 2013 0 252 1 253  0.8% 0.14 [0.00, 6.85] ¢
Pan 2012 0 284 0 284 Not estimable
Pratley 2013 1 494 0 257 0.7%  4.57[0.07, 284.65] >
Ratner 2010 0 433 0 109 Not estimable
Raz 2012 0 245 0 123 Not estimable
Rosenstock 2009a 0 305 0 51 Not estimable
Rosenstock 2009b 2 260 0 129 1.4% 4.4810.24, 85.42]
Ross 2012 0 447 0 44 Not estimable
Russell-Jones 2009 0 230 0 346 Not estimable
Russell-Jones 2012 1 411 0 409 0.8% 7.35[0.15, 370.58] >
Seino 2010 0 268 0 132 Not estimable
Seino 2012a 0 188 0 100 Not estimable
Seino 2012b 0 154 0 157 Not estimable
Umpierrez 2011 2 196 0 66 1.2% 3.83[0.16, 93.74]
Yang 2011 0 697 0 231 Not estimable
Zinman 2009 0 356 0 177 Not estimable
Subtotal (95% Cl) 20127 13100 26.7% 1.11[0.57, 2.17] -
Total events 23 14
Heterogeneity: Chi? = 32.40, df =27 (P =0.22); 2= 17%
Test for overall effect: Z=0.31 (P = 0.76)
1.1.2 Patients with cardiovascular disease or multiple risk factors for vascular disease at baseline
Green 2015 (TECOS) 23 7332 12 7339 27.3% 1.88[0.97, 3.65] .
Pfeffer 2015 (ELIXA) 5 3034 8 3034 10.1% 0.63[0.21, 1.87] 1
Scirica 2013 (SAVOR-TIMI 53) 17 8280 9 8212 20.3% 1.84 [0.85, 3.96] T
White 2013 (EXAMINE) 12 2701 8 2679 15.6% 1.48[0.62, 3.57] 1
Subtotal (95% Cl) 21347 21264 73.3% 1.53 [1.02, 2.29] ‘
Total events 57 37
Heterogeneity: Chi2 = 3.15, df = 3 (P = 0.37); I?=5%
Test for overall effect: Z = 2.05 (P = 0.04)
Total (95% CI) 41474 34364 100.0% 1.40 [0.99, 1.98] ‘
Total events 80 51 ) ) ) )
itve Chiz = - - L2 =149 [ + + .
Heterogeneity: Chi? = 36.18, df = 31 (P = 0.24); I>= 14% 0.01 01 1 10 100

Test for overall effect: Z = 1.91 (P = 0.06)
Test for subgroup differences: Chi? = 0.63, df = 1 (P = 0.43), I? = 0%
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Fig. 1 - Forest plot of all 59 studies investigating effect of incretin-therapy on acute pancreatitis, with subgroups.
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