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Incretin based treatments and mortality in patients with type 2 
diabetes
Authors: Liu J et al.

Summary: This was a systematic review and meta-analysis of 189 RCTs (n=155,145) comparing GLP-1 receptor 
agonists or DPP-4 inhibitors with placebo or active antidiabetic drugs in patients with type 2 diabetes. The included 
RCTs all had a low-to-moderate risk of bias. There were no deaths reported in 77 RCTs, while 3888 deaths were 
reported among 151,614 participants in 112 RCTs. There was moderate evidence that the likelihood of death from 
any cause was not increased by use of incretin drugs versus controls (odds ratio 0.96 [95% CI 0.90, 1.02]), and there 
was a possibility of benefit with GLP-1 agonists, but not DPP-4 inhibitors, although the subgroup hypothesis had low 
credibility. Sensitivity analyses revealed no important differences in effect estimates.

Comment: The incretin-based therapies have been around now for over a decade, even if we don’t have any 
funded agents in NZ! They are expensive, especially the GLP-1 analogues, and therefore it is important to know 
if they have any significant benefit over and above older, considerably cheaper alternatives. One of the main 
considerations in the management of those with diabetes is attempting to reduce the risk of CV events and 
premature mortality. If we are to publically fund a new agent, it is reasonable to expect that for the additional 
cost, there should be a significant benefit. We can debate whether reduced risks of hypoglycaemia and weight 
gain meet such criteria, but the real test is whether they reduce CV disease. This meta-analysis of trials of GLP-1 
analogues and DPP-4 inhibitors is not encouraging. Whilst there have been some individual trials recently reported 
showing CV disease benefits with GLP-1 analogues, using these pooled data, there is no evidence to support that 
from overall mortality. Don’t get me wrong, I think these drugs have some excellent properties and promise, but 
we need to find the most appropriate people to use them in who will derive the greatest benefit. 

Reference: BMJ 2017;357:j2499
Abstract

Welcome to issue 117 of Diabetes and Obesity Research Review.
A large systematic review and meta-analysis providing reassuring evidence that incretin-based therapies do not 
increase all-cause mortality in patients with type 2 diabetes begins this issue. There is good news for coffee drinkers 
who are genetically predisposed to obesity, with data reporting that higher consumption appears to lower their BMI.  
NZ research has identified a large number of individuals with diabetes who are at risk of diabetic foot disease, 
highlighting the need for targeted podiatry services to address this issue. This issue concludes with a meta-analysis 
of individual participant data from four of the most important RCTs of intensive glucose control, confirming that the 
risks of renal and eye, but not neuropathic, events are reduced by intensive glucose level lowering.

I hope you find these and the other research papers selected for this issue of interest and helpful in your practice. 
Please let me know if you have any feedback or topics you would like to see covered in future issues.

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
GLP = glucagon-like peptide
HbA1c = glycosylated haemoglobin
RCT = randomised controlled trial
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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. 
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Choose Lantus® for type 2 diabetes:

Lantus® Abridged Data Sheet 
Please review Full Data Sheet before prescribing – available at www.medsafe.govt .nz or from the sponsor.
Lantus® (insulin glargine). Indication: Once-daily subcutaneous administration for type 1 and type 2 diabetes mellitus patients who require insulin for control of hyperglycaemia. Contraindications: Hypersensitivity to insulin 
glargine or any excipient. Precautions: Hypoglycaemia, possibly with delayed recovery or altered warning symptoms; hepatic, renal and visual impairment; lipodystrophy and other injection site or immediate-type allergic reactions; 
antibody production; not studied in children <6 years, pregnancy category B3, lactation; not intended for i.v. use; not recommended for treatment of diabetic ketoacidosis; LANTUS® MUST NOT BE DILUTED OR MIXED WITH 
ANY OTHER INSULIN OR SOLUTION. Patient instruction on intercurrent conditions, blood glucose monitoring, injection technique recommended. Interactions: Oral antidiabetic agents; cardiovascular, analgesic, anti-inflammatory, 
neurological, antipsychotic agents, antibiotics, corticosteroids, other hormonal therapies, diuretics, protease inhibitors, sympathomimetic agents, lithium, alcohol, sympatholytics including ß-blockers, others. Adverse effects: 
Hypoglycaemia; injection site reactions; visual disturbances; others. Dosage and Administration: Subcutaneous, once daily; abdominal, thigh or deltoid administration; blood glucose monitoring is recommended. Lantus® is 
equipotent to human insulin. Initial dose should be determined individually, depending on desired blood glucose levels and doses and timing of any antidiabetic medication, including Lantus®. For changeover from once-daily NPH 
initial dose usually not changed; for changeover from twice-daily NPH to once-daily Lantus®, initial dose usually reduced by approximately 20% compared to total daily NPH dose; for initiation of type 2 patients, initial dose is usually 
approximately 10IU. For secondary dose adjustments, renal, hepatic impairment see full Data Sheet. Medicine Classification: Prescription Medicine. Presentations: Lantus® (insulin glargine injection) 100 U per mL is available 
in packs of 5x3mL cartridges, 5x3mL cartridges in SoloStar pre-filled pens and10mL vials. Sponsor: Sanofi New Zealand, Level 8, 56 Cawley Street, Ellerslie, Auckland. Free phone 0800 283 684. Lantus® is a Funded Medicine. 
TAPS PP7302 SAANZ.GLA.15.10.0339 Date of preparation October 2015

References: 1. Lantus Data sheet. 26 August 2010.  2. DeVries J H. Eur Endocrinol 2014;10(1):23-30.  3. Davies M et al. Diabetes Care. 2005;28:1282-88.   
4. Bazzano L A, et al. Diabetic Medicine 2008;25:924-932  5. Horvath K, et al. Longacting insulin analogues vs NPH insulin (Human isophane insulin) for type 
2 Diabetes Mellitus. Cochrane Review 2009. 

• Long acting basal insulin taken once daily1

• Early and sustained glycaemic control for 
patients with type 2 diabetes2

• Associated with a lower risk of 
nocturnal hypoglycaemia than NPH4,5

• Easy to initiate and titrate3

Habitual coffee consumption and genetic predisposition 
to obesity: gene-diet interaction analyses in three US 
prospective studies
Authors: Wang T et al.

Summary: This study of 5116 men from the US Health Professionals Follow-up Study, 9841 women from 
the US Nurses’ Health Study and 5648 women from the Women’s Health Initiative explored interactions 
between genetic predisposition, based on 77 BMI-associated loci, and habitual coffee consumption in 
relation to BMI and obesity risk. Compared with individuals with lower coffee consumption, those with higher 
coffee consumption showed significant attenuation of the genetic associations with BMI. Differences in 
BMI per increment of 10-risk allele were 1.38, 1.02 and 0.95 kg/m2 for coffee consumption levels of < 1,  
1–3 and >3 cups per day (p<0.001 for interaction), with the interaction partly explained by a slightly 
higher BMI with higher coffee consumption among individuals at lower genetic risk and slightly lower BMI 
with higher coffee consumption among those at higher genetic risk; each increment of 10-risk allele was 
associated with respective increased risks for obesity of 78%, 48% and 43% (p=0.008 for interaction).

Comment: This is great news everyone – further evidence that coffee is good for us. In this combined 
analysis of three separate cohort studies, it is observed that higher coffee consumption may have an 
important interaction with genetic risk of obesity, and attenuates the effect of these genes on bodyweight. 
So for NZ and our coffee culture this is good news. For me, I can now justify my coffee and red wine. 
All I need now is a similar study for dark chocolate and I can sleep easy! Enjoy your flat whites people.

Reference: BMC Med 2017;15:97
Abstract

Aerobic or resistance exercise, or 
both, in dieting obese older adults
Authors: Villareal DT et al.

Summary: Obese older adults were randomised to a weight-
management programme with one of three exercise programmes 
(aerobic training, resistance training or both) or to a control group 
with no weight management or exercise programme; 141 of the 
160 enrolled participants completed the study. Compared with 
controls, the exercise groups had significantly greater percentage 
increases from baseline in Physical Performance Test scores 
(primary endpoint), but more so in the combination exercise group 
than the aerobic only and resistance only groups (21% vs. 14% 
and 14%, respectively [p≤0.02]). The combination and aerobic 
groups had greater increases in peak oxygen consumption than 
the resistance group (17% and 18%, respectively, vs. 8% [p<0.001 
for both]), while compared with the aerobic group, the combination 
and resistance groups had greater improvements in strength (18% 
and 19%, respectively, vs. 4% [p<0.001 for both]) and smaller 
decreases in lean mass (3% and 2% vs. 5%) and total hip bone 
mineral density (1% and 0.5% vs. 3% [p<0.05 for all]). Bodyweight 
decreased by 9% across the three exercise groups but did not 
change significantly among controls.

Comment: If you don’t use it, you lose it! The mantra of 
aging holds true. In this study the combination of aerobic and 
resistance training as part of a weight management programme 
for elderly who were obese proved to be the most effective in 
facilitating weight loss and preserving lean body mass and bone 
density. Achieving this can often be challenging, as many elderly 
who are overweight also have musculoskeletal comorbidities 
that limit their ability to participate in such activity. However, 
working with them to find options and slowly increase their 
capability and capacity can be very effective – not to mention 
the benefits on sleep, energy and general mental wellbeing.

Reference: N Engl J Med 2017;376(20):1943–55
Abstract

For more information, please go to www.medsafe.govt.nz

Time spent reading this publication has been approved for CME for Royal New Zealand College 
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Feasibility and efficacy of a smart mat 
technology to predict development of diabetic 
plantar ulcers
Authors: Frykberg RG et al.

Summary: A novel remote foot temperature monitoring system, which uses wireless 
technology and a thermometric foot mat to assess plantar temperature asymmetries, 
was evaluated over 34 weeks in 129 evaluable patients with diabetes and prior 
diabetic foot ulcers. Usage of the system for an average of ≥3 days per week was 
reported by around 86% of the participants. A total of 37 participants presented 
with 53 diabetic foot ulcers. At an asymmetry of 2.22°C (standard threshold used in 
previous studies), 97% of the diabetic foot ulcers could be correctly detected by the 
monitoring system, with an average lead time of 37 days and a false-positive rate of 
57%. The sensitivity fell to 70% but the false-positive rate decreased to 32%, with 
a lead time of 35 days, when the temperature threshold was increased to 3.20°C.

Comment: Predicting the development of foot ulcers in those with high-risk feet, 
could allow for proactive intervention to avoid this, or at least minimise the impact 
and consequences. This study reports the ability of a temperature-sensitive mat, 
used by patients at home to predict incident plantar foot ulcers. By measuring 
asymmetry of foot temperature, this tool was able to predict a foot ulcer over a 
month in advance. Depending on the thresholds employed, the sensitivity and 
specificity rates varied, but even if the highest sensitivity were applied to this 
group, a management algorithm to manage the false-positive tests could easily be 
developed. Of course the same limitations apply here as they always do to those 
with high-risk feet; the tool only works if people use it. Nevertheless, this is an 
exciting development that may become very useful in clinical practice.

Reference: Diabetes Care 2017;40(7):973–80
Abstract

The prevalence of diabetic foot disease in the 
Waikato region
Authors: O’Shea C et al.

Summary: These NZ researchers investigated the prevalence of diabetic foot among 
2192 individuals aged ≥15 years who attended the Waikato Regional Diabetes Service 
mobile retinal photo screening service over a 6-month period in 2014. A high-risk 
foot, including active foot complications, was identified for 13% of the participants, 
with 65% categorised as low-risk and 22% as moderate-risk. Age, type of diabetes, 
duration of diabetes and smoking were identified as significant factors for increased 
risk of diabetic foot disease.

Comment: Diabetes is the greatest cause of nontraumatic foot amputation, which 
is a life-changing event for any person. Prevention of amputation is multifactorial 
and includes both facilitating tight glycaemic control, but also a range of practical 
steps, not least of which is regular foot inspection. The objective is to identify those 
with a foot at high risk of ulceration and proactively manage these to prevent this 
occurring. This study from Waikato highlights the high rates of ‘at-risk’ feet in 
people with diabetes in NZ. This study used opportunistic screening when people 
attended for an eye examination. Therefore the rates of high-risk feet are likely 
greater than reported here, as many of those people frequently do not access 
services for all aspects of their diabetes care. These are very useful data, which 
should inform service planning.

Reference: Diabetes Res Clin Pract 2017;129:79–85
Abstract

Delays in treatment intensification with oral 
antidiabetic drugs and risk of microvascular 
and macrovascular events in patients with 
poor glycaemic control
Authors: Folse HJ et al.

Summary: This individual patient simulation study estimated the consequences of 
delaying intensification of oral antidiabetic drug treatment on glycaemic control and 
outcomes at 5 years and 20 years. Real-world data were used to model a cohort 
of hypothetical patients with HbA1c level ≥8% who were receiving metformin but 
had never received insulin, with three strata defined based on the number of oral 
antidiabetic drugs taken at baseline. The intensification sequence was a sulfonylurea 
first, a DPP-4 inhibitor next, and lastly, a thiazolidinedione, and the scenarios included 
delay or no delay, based on observed and extrapolated times to intensification. 
Compared with delaying intensification, no delay was associated with a lower HbA1c 
level at 1 year (6.8% vs. 8.2%) and 5-year risks of major adverse cardiac events, 
myocardial infarction, heart failure and amputations were reduced by 18.0%, 25.0%, 
13.7% and 20.4%, but the 5-year severe hypoglycaemia risk was increased (19% 
vs. 12.5%); 20-year outcomes were similar.

Comment: In recent years there has been a focus on the implications of clinical 
inertia in managing type 2 diabetes, particularly with respect to intensification 
of therapy, addition of oral agents and initiation of insulin. Several studies have 
shown considerable delays and exposure to hyperglycaemia before management 
is changed. Many factors, including both patient and clinician, contribute to this 
inertia. This study adds an interesting twist to this, using computer modelling 
from real-world data to predict the impact of delays in intensification on HbA1c 
level and risk of diabetes complications over time. Not surprisingly, by not 
delaying treatment, risk for macrovascular events was considerably reduced over 
5 years and 20 years, although the risk of hypoglycaemia was increased. Clearly 
this is not an RCT, but does give useful estimates of risk and benefit of avoiding 
clinical inertia.

Reference: Diabetes Obes Metab 2017;19(7):1006–13
Abstract

Metabolically healthy obesity and ischemic 
heart disease
Authors: Hansen L et al.

Summary: The influence of obesity on ischaemic heart disease risk regardless 
of metabolic health was explored by analysing 10-year follow-up data for 6238 
participants from the Danish Inter99 study. Ischaemic heart disease was recorded 
for 323 participants during follow-up. Compared with metabolically healthy men of 
normal bodyweight, metabolically healthy obese men had a greater likelihood of 
developing ischaemic heart disease (hazard ratio 3.1 [95% CI 1.1, 8.2]), but for 
overweight men, obese women and overweight women who were metabolically 
healthy, the associations were not statistically significant (1.1 [0.5, 2.4], 1.8  
[0.7, 4.8] and 1.5 [0.8, 3.0], respectively). Moreover, over 5 years, a substantial 
proportion of metabolically healthy participants became metabolically unhealthy, and 
taking these changes in exposure status into account led to slight increases in the 
risk estimates.

Comment: There has been considerable interest and debate about the concept 
of ‘metabolically healthy’ obesity, with some evidence that such a group exist who 
do not develop complications of being obese. However, many are sceptical that 
such a state truly exists. Therefore this study is of great interest. Here in a large 
Danish longitudinal cohort study, obesity was an independent risk factor for the 
development of ischaemic heart disease, irrespective of metabolic status, which 
took into account, glucose level, lipid levels and blood pressure. This relationship 
was strongest for men, and was not significant for the overweight category. It was 
notable that the so-called ‘metabolically healthy’ individuals frequently became 
‘unhealthy’ over the course of the study, suggesting that there is less likely to be a 
genetic protection. This doesn’t exclude epigenetic factors that may change over 
time playing a role, but these data argue against the notion of healthy obesity.

Reference: J Clin Endocrinol Metab 2017;102(6):1934–42
Abstract
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Glycated haemoglobin (HbA1c) and fasting 
plasma glucose relationships in sea-level and 
high-altitude settings
Authors: Bazo-Alvarez JC et al.

Summary: These researchers explored how altitude affects the relationship between 
HbA1c level and fasting plasma glucose level by comparing data from 3613 Peruvian 
adults without diabetes who resided at sea level versus high altitude (>3000m).  
At sea level and high altitude, the respective mean haemoglobin levels were 13.5 and  
16.7 g/dL (p<0.001), the respective mean HbA1c levels were 41 and 40 mmol/mol 
(5.9% and 5.8%; p=0.10) and the respective fasting plasma glucose levels were 5.3 
and 4.9 mmol/L (p<0.001). A quadratic relationship was seen between HbA1c level 
and fasting plasma glucose level at sea level, whereas this relationship at high altitude 
was linear. For an HbA1c level of 48 mmol/mol (6.5%), the corresponding mean 
fasting plasma glucose levels at sea level and high altitude were 6.6 and 14.8 mmol/L 
(120 and 266 mg/dL), respectively; this HbA1c level cutoff had sensitivity values for 
detecting elevated fasting plasma glucose levels of 87.3% and 40.9% at sea level and 
high altitude, respectively.

Comment: HbA1c has now well and truly become the screening test of choice for 
diabetes in NZ, and its importance as a therapeutic tool for managing glycaemia 
is well accepted. However, we must always be aware of the limitations of any 
laboratory test. The principle of HbA1c is that it gives us a composite estimate of 
glucose exposure over a 12-week period. Thus, the potential utility of this over an 
individual measure of glucose level is obvious. However, it assumes a consistent 
and standard relationship between these variables in all individuals. We already 
know that for those with certain haemoglobin variants, the rate of red cell turnover 
influences the degree of glycation and thus HbA1c level. This paper raises another 
important consideration, at least in the global rather than NZ context, that altitude 
also influences red cell production, haemoglobin level and the relationship between 
this and prevalent glucose level. This means that for those living at altitude, HbA1c 
level underestimates actual glycaemic burden quite considerably.

Reference: Diabet Med 2017;34(6):804–12
Abstract

Thyroid hormones and changes in body 
weight and metabolic parameters in response 
to weight loss diets
Authors: Liu G et al.

Summary: Relationships between thyroid hormone levels and changes in bodyweight 
and resting metabolic rate were explored in 569 overweight and obese participants 
with normal thyroid function from the POUNDS LOST RCT. The trial participants lost 
an average of 6.6kg of bodyweight over the first 6 months, but then regained an 
average 2.7kg between 6 months and 24 months. Baseline bodyweight, BMI and 
resting metabolic rate had positive associations with baseline free and total T3 
(tri-iodothyronine) levels, inverse associations with free T4 (thyroxine) level, and no 
associations with total T4 and TSH (thyroid-stimulating hormone) levels. Significant 
associations were detected between higher baseline free T3 and free T4 levels at 
baseline and greater weight loss during the first 6 months, but thyroid hormone levels 
did not predict weight regain between 6 months and 24 months. Associations between 
baseline thyroid hormone levels and changes in resting metabolic rate followed similar 
patterns. Free and total T3 levels were also positively associated with changes in 
bodyweight, resting metabolic rate, bodyfat mass, blood pressure and glucose, insulin, 
triglyceride and leptin levels at both 6 months and 24 months (p<0.05 for all).

Comment: If I had a dollar for every consultation I have had where someone is 
convinced that their obesity is due to hypothyroidism, I would be a rich man! There 
has been a long history of exploration of the relationship between the thyroid 
and bodyweight and resting energy metabolism. Whilst it is true that those with 
profound hypothyroidism often do gain weight, it is very seldom that this is a major 
contributor to common obesity. Thyroid hormones, like leptin and several other 
relevant players, respond to changes in energy intake to maintain homeostasis. 
Therefore it is not surprising that changes in T3 level positively correlated with 
weight loss. It is of interest that higher baseline T3 levels were associated with 
greater weight loss, which warrants further examination. However, I hasten to point 
out that this does not mean that taking exogenous thyroid hormone is a good idea 
for facilitating weight loss.

Reference: Int J Obes 2017;41(6):878–86
Abstract

Effects of intensive glucose control on 
microvascular outcomes in patients with  
type 2 diabetes
Authors: Zoungas S et al., the Collaborators on Trials of Lowering Glucose (CONTROL) 
group

Summary: This was a meta-analysis of individual participant data from the ACCORD, 
ADVANCE, UKPDS and VADT trials (n=27,049), with the aim of precisely estimating 
the effects of more versus less intensive glucose control on microvascular event risks. 
There were 1626 kidney events, 795 eye events and 7598 nerve events recorded 
during a median of 5.0 years of follow-up. Compared with less intensive glucose 
control, more intensive glucose control was associated with a 0.90% reduction in 
mean HbA1c level at the end of follow-up, a significant reduction in the likelihood of 
kidney events (hazard ratio 0.80 [0.72, 0.88]), and a borderline significant decrease 
in the likelihood of eye events (0.87 [0.76, 1.00]), but did not significantly affect the 
likelihood of nerve events (0.98 [0.87, 1.09]).

Comment: The benefit of intensive glucose lowering in type 2 diabetes has now 
been long accepted with regard to microvascular complications – the UKPDS being 
the landmark study to demonstrate this. In this present meta-analysis of individual 
data from four of the biggest and most important long-term outcome studies 
of intensive glucose lowering in type 2 diabetes, the benefit for renal and eye 
complications is confirmed, although somewhat surprisingly not for neuropathy. 
This may be in part due to the population included in the ACCORD and ADVANCE 
studies who’d had diabetes for some years with worse control, compared with the 
cohort enrolled in UKPDS who were newly diagnosed. Nevertheless, this meta-
analysis reinforces the importance of tight glycaemic control for preventing and 
delaying progression of the microvascular complications of diabetes.

Reference: Lancet Diabetes Endocrinol 2017;5(6):431–7
Abstract
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