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The ABCD Debate:  

 
This house believes that incretin based 

therapies should  continue to be 
used for people with type 2 diabetes 

For the motion: Dr Bob Ryder, 
Consultant Physician and Diabetologist, 

City Hospital, Birmingham 
May 2, 2014 
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Diabetes management in the era of only 
metformin, sulphonylureas and insulin 



UK exenatide launch meeting, 
Glasgow, March 2007 
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• “ … and then the patient hugged me!” 
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Heine RJ, et al. Ann Intern Med. 2005;143:559-569. 

Exenatide/Insulin Glargine Comparator Trial:     
Equivalent reductions in HbA1c but weight increase with insulin, 

weight loss with exenatide 

E:/Exenatide MASTER/References/heine_slides 36-41.pdf


Mrs KU, age 55, type 2 diabetes 18 years, on insulin 8 years 

• June 2008 

• Wt = 87 kg 

• BMI = 35.3 

• A1c = 9.0% 

• Insulin 82 units,  
Repaglinide 4mg tds, 
Metformin 1gm BD 



Prediction if stay within guidelines – keep titrating the insulin 

• June 2008 

• Wt = 87 kg 

• BMI = 35.3 

• A1c = 9.0% 

• Insulin 82 units,  
Repaglinide 4mg tds, 
Metformin 1gm BD 

• April 2011 

• Wt = 93 kg 

• BMI = 37.7 

• A1c = 8.2% 

• Insulin 132 units, 
Repaglinide 4mg tds, 
Metformin 1gm BD 



Exenatide – coming off insulin, improving control,  and losing 
weight 

• June 2008 
• Wt = 87 kg 
• BMI = 35.3 
• A1c = 9.0% 
• Insulin 82 units, Repaglinide 

4mg tds, Metformin 1gm BD 

• April 2011 
• Wt = 65 kg 
• BMI = 26.7 
• A1c = 7.2% 
• Exenatide 10ug BD, Metformin 

1gm BD 



Sitagliptin – launched 2007 

• Once daily tablet 

• Reduces HbA1c 

• Weight neutral or even slight weight loss 

• No hypos 

• No side effects! 







• GLP-1 receptor agonists 

– Exenatide 

– Liraglutide 

– Exenatide QW 

– Lixisenatide 

• DPP4 inhibitors 

– Sitagliptin 

– Vildagliptin 

– Saxagliptin  

– Linagliptin 

– Alogliptin 



• Metformin 

• Sulphonylureas 

• Insulin 





Gale EAM. Br Med J 2013; 346: f1263 



Cohen D. Br Med J 2013; 346: f2607 





Cohen D. Br Med J 2013; 346: f3680 



BMJ conclusion, echoed in the editor’s 
summary of the issue on June 12, 2013 

 

• ‘.. after careful reflection, most patients and 
clinicians may opt to avoid GLP-1-based drugs at 
all, or to avoid using them early in the disease 
course, alone, or for long periods’ 

 

  

Fiona Godley, Editor, BMJ Victor Montori, Professor of Medicine, Mayo Clinic  

Godlee F. Br Med J 2013; 346: f3819 



• So what is this evidence which has led to BMJ 
coming to such a conclusion against GLP-1-
based therapies, regardless of the obvious 
benefits of these therapies ….. 



The BMJ case was based on: 

• Animal studies 

• A observational study by Singh and colleagues 

• A study by Butler and colleagues of the 
pancreases from organ donors with and 
without diabetes 

• Two papers looking at reports in the US Food 
and Drug Administration adverse event 
reporting system 

 



Animal studies – case for a risk 

• In some studies of GLP1-based therapies given to rodents, 
histological changes are found suggestive of pancreatic 
damage, with cases of pancreatitis occurring 

• From this an hypothesis has emerged, supported by some 
of the animal studies. Hypothesis:  
– GLP1-based therapies lead to proliferation of pancreatic acinar 

and duct cells and an increase in pancreatic weight 
– The duct cell proliferation leads to duct occlusion, which causes 

back pressure on the pancreas, thus stressing the acinar cells 
– Under such stress, digestive enzymes are released triggering 

pancreatitis  
– In some animal studies there has been evidence of chronic 

pancreatitis and preneoplastic lesions and it has been 
hypothesised that these changes could lead to pancreatic cancer 

Butler PC et al.  Diabetes Care 2013; 36: 2118–2125 



Animal studies – weaknesses in the 
case for a risk 

• The changes are not reproducible across all 
animal studies and do not necessarily occur 
with all GLP1-based therapies 

• With sitagliptin tissue samples from preclinical 
studies in multiple animal species did not 
reveal any evidence of treatment-related 
pancreatitis 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 



Doses used in animal experiments 

• Regulatory authorities deliberately choose high doses for animal 
studies 

• In the rat study in which one of the eight rats “developed 
hemorrhagic pancreatitis following exposure to sitagliptin, and 
some of the remaining animals showed marked acinar to ductal 
metaplasia, a potentially premalignant change characteristic of 
chronic pancreatitis”, the dose of sitagliptin used was 200 mg/kg 
over 12 weeks.  

• Giving such a dose to a 70 kg man would amount to 14 grams of 
sitagliptin/day – i.e. 140 x 100mg tablets each day 

• Perhaps such a dose given to humans over 12 weeks would cause 
similar changes to the human pancreas 

• That does not necessarily mean that the same could happen in man 
at the standard 100 mg/day dose used in routine clinical practice 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 



Conclusion from animal experiments 

• The changes reported from some animal 
experiments are sufficient to promote 
vigilance … 



The BMJ case was based on: 

• Animal studies 

• A observational study by Singh and colleagues 

• A study by Butler and colleagues of the 
pancreases from organ donors with and 
without diabetes 

• Two papers looking at reports in the US Food 
and Drug Administration adverse event 
reporting system 

 



The BMJ case was based on: 

• Animal studies 

• A observational study by Singh and colleagues 

• A study by Butler and colleagues of the 
pancreases from organ donors with and 
without diabetes 

• Two papers looking at reports in the US Food 
and Drug Administration adverse event 
reporting system 

 



Singh S, et al. JAMA Intern Med 2013; 173: 534–539 



• “an independent analysis of health insurance 
data published in February found that people 
taking exenatide and sitagliptin were at twice 
the risk of hospital admission for acute 
pancreatitis compared with people taking 
other antidiabetic drugs” 

Cohen D. Br Med J 2013; 346: f3680 



What are the common causes of 
pancreatitis? 

• Most common 
– gall bladder disease (gall stones) 
– alcoholism 

• Other common 
– drugs  
– infectious agents 
– hypertriglyceridemia 
– trauma 
– pancreatic ductal obstruction 
– Procedures – ERCP etc 
– Idiopathic 

Banks PA. Gastrointest Endosc 2002; 56: S226-230 
Venneman NG et al. Ann Hepatol 2003; 2: 30-35 
Sekimoto M et al. J Hepatobil Pancreat Surg 2006; 13: 10-24 
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Who are these people who get gall bladder disease and 
as a result are at high risk of pancreatitis? 

 

 



Gall bladder disease at the birth of 
clinical medicine 

 



Gall bladder disease at the birth of 
clinical medicine 

• Fair 

• Fat 

• Fertile 

• Female 

• Forty 



Who are these people who get gall bladder disease and 
as a result are at high risk of pancreatitis? 

 

• Fair 

• Fat 

• Fertile 

• Female 

• Forty 



Who are these people who get gall bladder disease and 
as a result are at high risk of pancreatitis? 

• Fair 

• Fat people also get type 2 diabetes ! 

• Fertile 

• Female 

• Forty 



Who are these people who get gall bladder disease and 
as a result are at higher risk of pancreatitis? 

• Fair 

• Fat people with diabetes are more likely to get 
GLP-1 based therapies! 

• Fertile 

• Female 

• Forty 



Singh S, et al. JAMA Intern Med 2013; 173: 534–539 



http://archinte.jamanetwork.com/article.aspx?articleid=1656537#COMMENT 
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http://archinte.jamanetwork.com/article.aspx?articleid=1656537#COMMENT 



Problems with Singh’s observational 
study 

• Thus the association found by Singh and 
colleagues could be because patients with 
diabetes and obesity are at the same time: 

– more likely to have gall stones and 
hypertriglyceridaemia increasing their risk of 
pancreatitis  

– more likely to be treated with  GLP1-based 
therapies 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 



Problems with Singh’s observational 
study 

• The other observational studies have 
confirmed that obese type 2 diabetes subjects 
are more prone to developing acute 
pancreatitis than people without diabetes, but 
have not found any link between GLP1-based 
therapies and pancreatitis 

 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 



ABCD nationwide audits of GLP-1RAs 

• The audits combined contain data on 12,727 
‘real-world’ UK patients with Type 2 diabetes 
treated with either exenatide or liraglutide . 

http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm 
http://www.diabetologists-abcd.org.uk/GLP1_Audits/PresentationsPostersAbstractsLiraglutide.htm 



Rates of acute pancreatitis in people 
with type 2 diabetes 

• Not on GLP-1 based therapy: 
• between 5 and 56  per 10,000 person years 

• ABCD nationwide exenatide audit  

• 12 per 10,000 person year 

• ABCD nationwide liraglutide audit  

• 10.8  per 10,000 person years 

Ryder REJ et al. Diabet Med 2013; 30(12): 1510-1511 



Rates of acute pancreatitis in people 
with type 2 diabetes 

• Thus the rates of acute pancreatitis in the ABCD 
exenatide and liraglutide audits are at the low end of 
the rates expected for people with type 2 diabetes in 
general. 

AND 

• 75% of the cases of acute pancreatitis in the ABCD 
exenatide and liraglutide audits had other causes for 
acute pancreatitis, in particular gall bladder disease 

Ryder REJ et al. Diabet Med 2013; 30(12): 1510-1511 



The BMJ case was based on: 

• Animal studies 

• A observational study by Singh and colleagues 

• A study by Butler and colleagues of the 
pancreases from organ donors with and 
without diabetes 

• Two papers looking at reports in the US Food 
and Drug Administration adverse event 
reporting system 
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Cohen D. Br Med J 2013; 346: f2607 



Problems with interpreting from 
adverse event reporting systems 

• It is widely known that there might be an association between 
pancreatic disease and GLP1-based therapies 

• Not surprisingly therefore, when clinicians meet cases of these 
diseases in patients on the GLP1-based therapies, they will naturally 
report the cases  

• Sulphonylureas and metformin have been used for decades and 
nobody is suspecting that there is an association between them and 
pancreatic disease; it is unlikely that clinicians will therefore report 
the cases where these conditions occur on those therapies 

• A temporal analysis found “a striking influence of relevant FDA 
warnings on reporting of pancreatitis” (the so-called notoriety bias) 

• Hence it is impossible to come to any conclusion based on the fact 
that there are more reports of pancreatic disease amongst patients 
on the new GLP1-based therapies compared to other much older 
drugs 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 
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Pancreases from organ donors 
• The study examined pancreases from organ donors –  

– 8 from patients with type 2 diabetes treated with incretin 
therapy (seven sitagliptin, one exenatide),  

– 12 from patients with diabetes not treated with incretin 
therapy 

– 14 controls without diabetes   

• The study concluded that:  
– “in humans, incretin therapy resulted in a marked 

expansion of the exocrine and endocrine pancreatic 
compartments, the former being accompanied by 
increased proliferation and dysplasia, the latter by α cell 
hyperplasia with the potential for evolution into 
neuroendocrine tumors” 

 

Butler AE et al. Diabetes 2013; 62: 2595–2604 

Alexandra Butler, Assistant Adjunct Professor of Medicine, Hillblom Islet 
Research Center, University of California at Los Angeles  



Khan’s comments on the organ donors study 

• There may have been patients with type 1 diabetes in the diabetes control group 
in view of their much younger age and greater use of insulin and the fact that two 
died with diabetic ketoacidosis 
– Magnetic resonance imaging has shown that pancreatic volume in type 1 diabetes is reduced 

• There is a possibility that the increased β cell mass in patients treated with GLP1-
based therapies could be due to the GLP1-based therapies reducing the increased 
β cell apoptosis observed in type 2 diabetes 

• Preterminal clinical status of donors on prolonged life support has been shown to 
increase replication of both endocrine and non-endocrine cells and this could be 
another possible factor 

• With regard to neuroendocrine tumours, we surely would have seen evidence of 
these by now in view of the millions of years of exposure that there has been to 
GLP1-based therapies. They are so rare that even a slight increase would have 
been noted if these tumours were occurring in incretin treated patients 

• Patients who have undergone gastric bypass surgery experience increased GLP-1 
levels similar to or higher than those observed with DPP-4 inhibitors without 
similar findings in both endocrine and exocrine tissue being reported despite the 
long-term exposure of many of these patients 

Steven E. Kahn, Professor of Medicine, University of Washington 

Diabetes 2013; 62: 2178–2180 



The BMJ case was based on: 

• Animal studies 

• A observational study by Singh and colleagues 

• A study by Butler and colleagues of the 
pancreases from organ donors with and 
without diabetes 

• Two papers looking at reports in the US Food 
and Drug Administration adverse event 
reporting system 

 

inconsistent, promote vigilance but NB dose factor 

Obese people get gall stones (pancreatitis risk) and diabetes (treated with incretin therapy) 

significant study limitations - alternative explanations 

notoriety bias 



Meta-analysis of RCT’S: GLP-1 receptor 
agonists 

• A meta-analysis of randomised controlled 
trials (RCTs) reviewed  28 RCTS from 170 
articles which involved 10,910 patients 
treated with GLP1RAs and found only two 
reported cases of pancreatitis 

 

Shyangdan DS et al. BMC Endocr Disord 2010; 10: 20 
Barnett AH, O’Hare JP. Br Med J 2013; 347: f4382 



Meta-analysis of RCT’S: DPP-4 
inhibitors 

• A meta-analysis combined the results from 53 
RCTs that included 20,312 patients treated with 
different DPP-4 inhibitors did not find an 
increased risk of pancreatitis in DPP-4  treated 
patients 

• A pooled analysis of 19 RCTs, comprising 10,246 
patients treated for up to 2 years  with sitagliptin 
revealed similar incidence rates of pancreatitis in 
patients treated with sitagliptin compared with 
those not treated with sitagliptin 

Monami M et al. Exp Diabetes Res 2011; 27:57–64 
Engel SS et al. Int J Clin Pract 2010; 64: 984–990 



Long-term cardiovascular safety 
studies 

 







Saxagliptin - SAVOR-TIMI RCT 

• 16,492 patients randomised to saxagliptin or 
placebo and followed for a median on 2.1 
years 

Scirica B et al. N Engl J Med 2013;369:1317-26 
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Scirica B et al. N Engl J Med 2013;369:1317-26 



Alogliptin - Examine RCT 

• 5380 patients randomised to alogliptin or 
placebo and followed for a median on 18 
months 

White WB et al. N Engl J Med. 2013 Oct 3;369(14):1327-35 



White WB et al. N Engl J Med. 2013 Oct 3;369(14):1327-35 



White WB et al. N Engl J Med. 2013 Oct 3;369(14):1327-35 



ADA, EASD and IDF: 
joint recommendations  concerning the use of 

incretin therapy and pancreatc disease 

 

• “at this time, there is insufficient information to 
modify current treatment recommendations”.  

http://easd.org/index.php?option=com_content&view=article&id=172 



ABCD position statement 

• “The strength of the data in support of GLP-1 
based therapies causing pancreatic damage 
does not justify the alarm that has been 
caused to patients taking these therapies. By 
stopping these agents in response to the scare 
that has been created, harm to patients may 
occur because of the discontinuation of the 
agents in whom they were working well” 

 

Practical Diabetes 2013; 30(9): 388-391  



What is the real risk to overweight 
patients with type 2 diabetes 

• Microvascular disease, including retinopathy 
and blindness, nephropathy and renal failure, 
and neuropathy, foot ulceration and 
amputation 

 

 



What is the real risk to overweight 
patients with type 2 diabetes 

• Microvascular disease, including retinopathy 
and blindness, nephropathy and renal failure, 
and neuropathy, foot ulceration and 
amputation 

– GLP-1 based therapies improve glycaemic control 
and by implication (based on UKPDS*) the 
likelihood of microvascular complications 

 

 

*Stratton IM et al, Br Med J 2000; 321: 405–412 



What is the real risk to overweight 
patients with type 2 diabetes 

• Microvascular disease, including retinopathy 
and blindness, nephropathy and renal failure, 
and neuropathy, foot ulceration and 
amputation 

• Macrovascular disease, of particular 
importance to the overweight patients with 
type 2 diabetes, leading to premature death, 
myocardial infarction and stroke 

 

 



• GLP-1 receptor agonists reduce the major risk 
factors for cardiovascular disease 

Ryder REJ. Diabet Med 2013; 30: 1148-1155 



ABCD nationwide exenatide audit 

From slides presented at ABCD Spring meeting, Newcastle, May 7, 2010 by Bob Ryder. See: 

https://www.diabetologists.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm  

https://www.diabetologists.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm
https://www.diabetologists.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm
https://www.diabetologists.org.uk/GLP1_Audits/PresentationsPostersAbstractsExenatide.htm


• In a meta-analysis of 53 RCTs that 

included 20,312 patients treated with 

DPP4 inhibitors, and 13,569 controls 

treated with placebo or active 

comparators, DPP4 inhibitors were 

associated with a significantly reduced risk 

of major adverse cardiac events (odds 

ratio 0.689 [0.528-0.899], p = 0.006) 

Monami M et al. Exp Diabetes Res 2011; 27:57–64 







Mrs SH, age 53, type 2 diabetes 13 years, on insulin 8 years 

• September 2009 
• Wt = 93.9 kg 
• BMI = 36.7 
• A1c = 9.3% 
• Insulin 60 units, Metformin 

1gm BD 



Liraglutide – coming off insulin, improving control,  
losing weight and “never felt so good” 

• September 2009 
• Wt = 93.9 kg 
• BMI = 36.7 
• A1c = 9.3% 
• Insulin 60 units, Metformin 

1gm BD 

• February 2012 
• Wt = 70 kg 
• BMI = 26.3 
• A1c = 7.2% 
• Liraglutide 1.2mg daily, 

Metformin 1gm BD 



Liraglutide – coming off insulin, improving control,  
losing weight and “never felt so good” 

• September 2009 
• Wt = 93.9 kg 
• BMI = 36.7 
• A1c = 9.3% 
• Insulin 60 units, Metformin 

1gm BD 

• February 2012 
• Wt = 70 kg 
• BMI = 26.3 
• A1c = 7.2% 
• Liraglutide 1.2mg daily, 

Metformin 1gm BD 

“I would like to add that since I was 
prescribed liraglutide and started a 
healthy eating diet I have never felt 
so good.  Yes I had a couple of weeks 
at the start of Liraglutide when I had 
stomach upsets and nausea but I am 
so glad I persevered as I haven't 
looked back since September 2009. 
The icing on the cake is that I no 
longer have to take insulin.  Although 
you have to accept that taking insulin 
is part of your life and you obviously 
have no choice there is definitely no 
feeling like it when you realize you 
are 'insulin free‘ ” 



Conclusion 

• Incretin based therapies should (most 
definitely) continue to be used for people with 
type 2 diabetes! 


