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Dipeptidyl peptidase-4 inhibitors and risk of heart failure in 
type 2 diabetes
Authors: Li L et al.
Summary: This was a systematic review and meta-analysis of 43 trials (n=6775) and 12 observational studies 
(n=1777,358) comparing DPP-4 inhibitors against placebo in adults with type 2 diabetes and reporting HF outcomes. Data 
pooled from 38 trials reported with low-quality evidence that compared with controls, DPP-4 inhibitor users had a similar 
risk of HF (OR 0.97 [95% CI 0.61, 1.56]); observational study data were generally in agreement, but with very low quality 
evidence. Data from five trials reporting HF admission showed with moderate quality evidence that DPP-4 inhibitor users had 
an increased risk of this outcome over controls (OR 1.13 [95% CI 1.00, 1.26]), and this was supported by adjusted estimates 
from observational studies, with very low quality evidence, in which DPP-4 inhibitor recipients were treated exclusively with 
sitagliptin (1.41 [0.95, 2.09]).

Comment: Whilst the primary abnormality in type 2 diabetes is an elevation in circulating glucose levels and much of the 
management is directed towards lowering glucose levels, it must be remembered that the main cause of premature death 
in people with diabetes remains CV disease. As such we would like to see our glucose-lowering therapies also effective at 
reducing CV risk, and certainly not increasing it. This has been in part the cause of the demise of the thiazolidinediones 
and the driver behind the US FDA requirement for CV outcome studies for new agents. The DPP-4 inhibitors are a well-
tolerated class of oral agents with moderate glucose lowering efficacy, no weight gain and no risk of hypoglycaemia. 
However, none of the individual clinical trials have demonstrated a reduced risk of CV events. This meta-analysis of trials 
using DPP-4 inhibitors demonstrates weak evidence of an increased risk of admission for HF in those with existing CV 
disease. It is too early to say how significant this is, but it might suggest that this class is better placed as an early agent 
in combination with metformin, rather than later in the course of the disease.

Reference: BMJ 2016;352:i610
Abstract

Incretin based drugs and the risk of pancreatic cancer
Authors: Azoulay L et al., for the Canadian Network for Observational Drug Effect Studies (CNODES) Investigators
Summary: The impact of incretin-based drug use versus sulfonylureas on incident pancreatic cancer risk was explored in 
population-based cohorts of 972,384 Canadian, US and UK individuals starting antidiabetic agents; each incident case of 
pancreatic cancer was matched with ≤20 controls. There were 1221 patients newly diagnosed with pancreatic cancer during 
2024,441 person-years of follow-up (incidence rate 0.60 per 1000 person-years). The risk of pancreatic cancer was not 
increased among incretin-based drug users compared with sulfonylurea users (adjusted HR 1.02 [95% CI 0.84. 1.23]), and 
there was lack of evidence for any duration-response relationship.

Comment: There has been concern raised over the potential risk of the incretin-based drugs, the DPP-4 inhibitors and 
the GLP (glucagon-like peptide)-1 agonists, to cause pancreatitis and pancreatic cancer. There is biological plausibility 
of this concern through the direct stimulating effect of GLP-1 on the β-cells. However, it is known that those with type 2  
diabetes have a greater rate of pancreatitis and cancer than the general population, and therefore the key question is 
whether the incretin therapies further increase this. This is a very large population-based study drawn from real-world 
clinical data, which for this type of question is a strength, as it reflects actual practice rather than the more carefully 
selected participants of clinical trials. It is therefore very reassuring that there was no evidence of increased risk of 
pancreatic cancer. However, the authors rightly point out that long-term monitoring of this question is required due to 
the latency of pancreatic cancer.

Reference: BMJ 2016;352:i581
Abstract

Welcome to issue 104 of Diabetes and Obesity Research Review.
Among the papers selected for this issue, there is a large, population-based study showing no increased risk of pancreatic 
cancer associated with the use of incretin-based drugs compared with sulfonylureas. Our colleagues across the Tasman have 
two studies in this issue, one reporting bodyweight losses with a simple low-intensity lifestyle programme that was targeted 
at women in rural settings, and the other describing the benefits of the OzDAFNE education programme (based on the UK 
DAFNE programme) for patients with type 1 diabetes. Potatoes are on the menu again for this issue, with more research 
linking their consumption to an increased risk of type 2 diabetes.

I hope you enjoy reading this issue’s selected papers, and that you find the comments helpful.

Best regards,

Associate Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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Abbreviations used in this issue
BMI = body mass index
CV = cardiovascular
DPP = dipeptidyl peptidase
HbA1c = glycosylated haemoglobin
HF = heart failure
HR = hazard ratio
IRR = incidence rate ratio
MI = myocardial infarction
OR = odds ratio
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• Early and sustained glycaemic control for 
patients with type 2 diabetes2

• Associated with a lower risk of 
nocturnal hypoglycaemia than NPH4,5
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Interactive effects of physical 
fitness and body mass index 
on the risk of hypertension
Authors: Crump C et al.
Summary: The interactive effects of BMI and physical 
fitness on hypertension risk were investigated in a large 
cohort of 1547,189 Swedish military conscripts (97–98% 
of all adult men each year). Hypertension was diagnosed in 
6.0% of the men over 39.7 million person-years of follow-
up. The risk of hypertension was increased independently of 
family history and socioeconomic factors in men with a high 
BMI, overweight status or obesity versus normal bodyweight 
men (IRR 2.51 [95% CI 2.46, 2.55]) and those in the lowest 
versus highest aerobic capacity tertile (1.50 [1.47, 1.54]); 
an inverse relationship was seen between aerobic capacity 
and hypertension across its full distribution (IRR per 100W 
0.70 [0.69, 0.71]). Men with both high BMI and low aerobic 
capacity had the greatest increased risk of hypertension 
(IRR 3.53 [95% CI 3.41, 3.66]), with a negative additive and 
multiplicative interaction (p<0.001). Low aerobic capacity 
remained a significant risk factor for hypertension among 
men with a normal BMI.

Comment: As only the Scandinavians can do, this study 
is a wonderful example of well-collected population-
level data and long-term observational follow-up. The 
findings are not surprising, and confirm the long-term 
risk of fatness and lack of fitness in adolescence on 
CV risk later in life. This adds further support to the 
calls to prevent childhood obesity. It also supports the 
need to promote physical activity throughout childhood 
to establish this as a normal part of daily life. So big 
‘ups’ to promoting physical activity, but we also need to 
maintain a focus on reducing calories. Maybe a sugar 
tax would be a good idea? Just saying minister…

Reference: JAMA Intern Med 2016;176(2):210–6
Abstract

Metformin versus placebo in obese pregnant women without 
diabetes mellitus
Authors: Syngelaki A et al.
Summary: Nondiabetic pregnant women with BMI >35 kg/m2 were randomised to receive metformin 3 g/day (n=225) or 
placebo (n=225) from 12–18 weeks’ gestation until delivery; 50 women withdrew from the study. No significant difference 
was seen between the metformin and placebo groups in an intent-to-treat analysis for median neonatal birthweight z-score 
(primary outcome), but metformin recipients did have significantly less median maternal gestational weight gain (4.6 vs. 
6.3kg [p<0.001]) and a significantly lower incidence of pre-eclampsia (3.0% vs. 11.3%; OR 0.24 [95% CI 0.10, 0.61]). 
Metformin recipients had a higher incidence of adverse events than placebo recipients. There was no significant between-
group difference for the incidence of gestational diabetes, large-for-gestational-age neonates or adverse neonatal outcomes.

Comment: It wasn’t long ago that metformin was not considered appropriate for use in pregnancy to treat diabetes, 
and now we have this study asking whether metformin use in obese women without diabetes has benefits for mother 
and pregnancy outcomes. I am curious why the daily dose used was 3g, given the greater chance of side effects, 
particularly in pregnant women, and relatively small additional benefit over 2g daily. Nevertheless, the findings 
demonstrate small benefits in limiting maternal weight gain during pregnancy, but no important effect on birthweight 
of the baby. Somewhat surprisingly, there was also no effect on the incidence of gestational diabetes. Overall, this study 
would not support the widespread use of metformin in pregnant women unless they do have existing type 2 diabetes 
or develop gestational diabetes.

Reference: N Engl J Med 2016;374(5):434–43
Abstract

Independent commentary by Associate Professor Jeremy Krebs, 
an endocrinologist with a particular interest in obesity and diabetes. He is an Associate Professor 
with the University of Otago, and former Director of the Clinical Research Diploma at Victoria 
University - which he established. As well as clinical and teaching activities, Assoc Prof Krebs 
maintains active research interests in the area of obesity and diabetes, with a focus on nutritional 
aspects, bariatric surgery and diabetes service delivery. FOR FULL BIO CLICK HERE.
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are a summarised interpretation of the published study and reflect the opinion of the writer rather than those of the research group or 
scientific journal. It is suggested readers review the full trial data before forming a final conclusion on its merits.   
Research Review publications are intended for New Zealand health professionals.
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Preventing weight gain in women in rural 
communities
Authors: Lombard C et al.

Summary: Women aged ≤50 years from 41 rural Australian towns (n=649) were 
randomised by cluster to receive a 1-year self-management lifestyle intervention of 
one group session, monthly SMS text messages, one phone coaching session and a 
programme manual (21 towns) or a general women’s health education session as a control  
(20 towns). Women enrolled in the intervention lost a mean 0.48kg of bodyweight, 
compared with a mean increase of 0.44kg in the control group (adjusted difference 
–0.87kg). The intervention was also associated with improved diet quality and greater self-
management behaviours. There were no apparent differences across age, BMI, income and 
education subgroups for the effects of the intervention.

Comment: It is well recognised that we desperately need simple, effective, affordable 
interventions to reduce rates of obesity. There is evidence to demonstrate that achieving 
even modest weight loss in high-risk individuals does reduce rates of type 2 diabetes. 
What has been elusive is translating this evidence and the programmes into the real 
world. I am therefore struck by the effectiveness of the very simple intervention in this 
study. None of the elements are complex or labour intensive. They could easily be 
implemented in NZ and as we are more similar to Australians than we like to admit, 
there is a good chance it will be equally effective here!

Reference: PLoS Med 2016;13(1):e1001941
Abstract

Potato consumption and risk of type 2 diabetes
Authors: Muraki I et al.

Summary: Data from US Nurses’ Health Study I and II (n=87,739 and 70,773, 
respectively) and the US Health Professionals Follow-up Study (n=40,669) enrolees were 
used to evaluate the impact of potato consumption on type 2 diabetes risk; there were 
15,362 new cases of type 2 diabetes diagnosed during 3988,007 person-years of follow-
up. Compared with <1 serving of potatoes per week, consumption of 2–4 and ≥7 servings 
per week significantly increased the risk of type 2 diabetes (respective adjusted HRs 1.07 
[95% CI 0.97, 1.18] and 1.33 [1.17, 1.52]). Moreover, the risk of type 2 diabetes was 
greater for consumption of three servings per week of French fries (HR 1.19 [95% CI 1.13, 
1.25]) than it was for baked, boiled or mashed potatoes (1.04 [1.01, 1.08]). The authors 
also estimated that replacing three weekly servings of total potatoes with the same amount 
of whole grains decreased the type 2 diabetes risk (HR 0.88 [95% CI 0.84, 0.91]), and that 
each incremental increase in potato consumption by three servings per week increased 
type 2 diabetes risk by 4% over 4 years.

Comment: The poor old humble potato gets it again! Last month I included a study 
showing the bad potato increasing risk of gestational diabetes. This month we have 
data from the large US epidemiological studies in women and men that higher intake of 
potatoes in any form is associated with greater risk of developing type 2 diabetes. Not 
surprisingly this is greatest when they are in the form of French fries. Substitution with 
whole grains was associated with lowered risk. Therefore finding suitable alternatives to 
potatoes for those who like the more traditional potato-based high carbohydrate dietary 
pattern could be an effective public health strategy to reduce diabetes. 

Reference: Diabetes Care 2016;39(3):376–84
Abstract

Statins are independently associated with 
increased HbA1c in type 1 diabetes
Authors: Jensen MT et al.

Summary: The ‘Thousand & 1’ study explored the relationship between statin use and 
glycaemic control in 1093 outpatients with type 1 diabetes without known heart disease, 
475 of whom had received statins, and these individuals tended to be older and had longer 
diabetes duration and more severe kidney disease. No association was seen between left-
ventricular ejection fraction and statin use. A significant, independent association was seen 
between statin use and an increase in HbA1c level of 2.0 mmol/mol (0.2%) after extensive 
adjustments (p=0.029).

Comment: Previous data have demonstrated an increased risk of developing type 2  
diabetes in statin users. However, the relative risk is small. This study further adds 
to the evidence of an adverse effect of statins on glucose metabolism. Here, in an 
observational study of patients with type 1 diabetes, statin use was associated with 
higher HbA1c levels than nonuse. There were a number of confounding factors, 
including age, duration of diabetes and other drugs that even with statistical adjustment 
cannot be discounted. Whilst it is notable that this occurs, the most important issue is 
that the CV benefits of statins are so clear that this small adverse glucose effect should 
not be seen as a contraindication to their use. Being aware of the possibility of the 
effect when initiating a statin should alert clinicians to being prepared to increase insulin 
therapy to manage it if it occurs.

Reference: Diabetes Res Clin Pract 2016;111:51–7 
Abstract

Structured type 1 diabetes education 
delivered in routine care in Australia reduces 
diabetes-related emergencies and severe 
diabetes-related distress
Authors: Speight J et al.

Summary: The structured OzDAFNE programme for type 1 diabetes education in Australia 
was evaluated in this research. Programme participants attended 5-day training in insulin 
dose adjustment and carbohydrate counting. Significant reductions from baseline to 
6–18 months were seen among 506 evaluable participants for the rate of ≥1 severe 
hypoglycaemic event (from 24.7% to 12.1% [p<0.001]), severe diabetes-related distress 
(from 29.3% to 12.6% [p<0.001]) and hospitalisation for diabetic ketoacidosis in the prior 
year (from 4.1% to 1.2%). There were also improvements in HbA1c level among participants 
who were above target at baseline (from 69 to 66 mmol/mol [8.4% to 8.2%]) and those 
in the highest quartile at baseline (from 82 to 75 mmol/mol [9.7% to 9.0%; p<0.001]).

Comment: Structured self-management education programmes are increasingly being 
seen as important components of a quality diabetes service. There are a number of 
well-validated programmes for both type 1 and type 2 diabetes, but whether these 
are as effective in real-world clinical settings as they are in research trials, whether 
they are able to be translated to different countries and populations, and whether the 
short-term benefits persist are less clear. This study is therefore a useful test of this, 
with the UK-derived DAFNE course being adapted for use in Australia and implemented 
in routine practice. It is encouraging that participation in this programme did have 
sustained benefits in multiple domains of care and supports the routine availability of 
such courses for people with type 1 diabetes.

Reference: Diabetes Res Clin Pract 2016;112:65–72
Abstract
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Ten-year observational 
follow-up of PROactive:  
a randomized cardiovascular 
outcomes trial evaluating 
pioglitazone in type 2 
diabetes
Authors: Erdmann E et al.

Summary: Ten-year observational data (mean 7.8 years)  
were reported for the 74% of 4873 PROactive study 
participants who entered the study’s follow-up.  
No significant difference was seen between participants 
originally randomised to pioglitazone versus placebo for 
the primary endpoint (all-cause mortality, MI, cardiac 
intervention, stroke, major leg amputation or leg 
revascularisation), the main secondary endpoint (death, MI 
or stroke), bladder cancer (relative risk 0.65 [95% CI 0.33, 
1.28]) or prostate cancer in males (1.47 [0.93, 2.34]). 
The rate of leg amputations was significantly lower among 
those initially randomised to pioglitazone versus placebo 
(4.1% vs. 5.6%; HR 0.74 [95% CI 0.55, 0.99]).

Coment: The PROactive study was a large randomised 
controlled trial looking at CV outcomes with use of 
pioglitazone compared with a control. There was no 
significant benefit observed, but a trend towards this 
prompted this subsequent long-term follow-up of the 
study cohort. The results do not support a reduction in 
macrovascular events. Previous data have suggested 
an increased risk of bladder cancer with pioglitazone; 
however, this was not seen in the current data, where 
if anything the rates may be lower. The authors rightly 
express caution at interpreting this. Overall however, 
the long-term follow-up does not support a major CV 
benefit for this class of agents.

Reference: Diabetes Obes Metab 2016;18(3):266–73
Abstract

Increased fat cell size: a major phenotype of subcutaneous 
white adipose tissue in non-obese individuals with type 2 
diabetes
Authors: Acosta JR et al.

Summary: The impact of fat cell size and inflammatory status of adipose tissue on the development of type 2 diabetes was 
evaluated in 14 nonobese men with type 2 diabetes and 13 healthy matched controls. Subcutaneous abdominal adipose 
tissue was characterised by examining stromal cell populations with 13-colour flow cytometry, measuring adipogenesis gene 
expression in the progenitor cell fraction and determining lipolysis and adipose secretion of inflammatory proteins. Compared 
with controls, the men with diabetes had larger fat cells, but there were no between-group differences for stromal cell 
population frequencies, adipose lipolysis or inflammatory protein secretion. However, across the entire study cohort, fat cell 
size showed positive correlations with M1/M2 macrophage ratio, TNF (tumour necrosis factor)-α secretion, lipolysis and insulin 
resistance, and negative correlations with expression of genes encoding regulators of adipogenesis and adipose morphology 
(BMP4, CEBP-α, PPAR-γ and EBF1).

Comment: This paper is a bit of basic science for those interested. One hypothesis of the cause of type 2 diabetes is 
the so-called ‘fat overflow theory’, which suggests that the inability to store triglyceride in adipocytes results in excess 
fatty acid deposition in other organs such as the liver, muscle and the pancreas, which then causes insulin resistance. 
Activation of PPAR-γ is one of the early steps in directing adipocyte precursors down the development pathway to mature 
adipocytes that are able to store lipids. Therefore the observation that nonobese individuals with type 2 diabetes may have 
impaired adipogenic capacity compared with healthy controls is of interest. Well I thought so anyway!

Reference: Diabetologia 2016;59(3):560–70
Abstract
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