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Independent commentary by Associate Professor Jeremy Krebs. 
Associate Professor Krebs is an Endocrinologist with a particular interest in obesity 
and diabetes. He trained in Endocrinology at Wellington Hospital in New Zealand and 
then did his doctorate with the Medical Research Council - Human Nutrition Research 
unit in Cambridge England.  His thesis was on the impact of dietary factors on obesity 
and insulin resistance.  Assoc Prof Krebs returned to New Zealand in 2002 to take up 
a consultant Endocrinology post at Wellington Hospital, where he is Clinical Leader of Endocrinology 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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Hyperglycaemia and risk of adverse perinatal outcomes
Authors: Farrar D et al.

Summary: This was a systematic review and meta-analysis of 25 reports from 23 published studies and  
two individual participant data cohorts (n≤207,172), mostly with a low risk of bias and low heterogeneity, 
reporting oral glucose challenge/tolerance test results and data on ≥1 adverse perinatal outcome. Positive 
linear associations were evident with caesarean section, induction of labour, large for gestational age, 
macrosomia and shoulder dystocia for all glucose exposures across the distribution of glucose levels, but with 
no clear evidence of a threshold effect. The associations were generally stronger for fasting glucose levels than 
for postload levels; e.g. the respective odds ratios with large for gestational age for each 1 mmol/L increase in 
fasting and 2-hour postload glucose levels, after a 75g oral glucose tolerance test, were 2.15 (95% CI 1.60, 
2.91) and 1.20 (1.13, 1.28).

Comment: There continues to be healthy debate over the thresholds for diagnosis of gestational diabetes, 
with strong lobbying for lowering cutoffs for fasting glucose and glucose postload levels. This meta-analysis 
adds somewhat to the discussion, examining studies in women who did not have prior known diabetes 
or gestational diabetes and looking at adverse pregnancy outcomes. It has to be questioned whether 
caesarean section or induction of labour are adverse outcomes, but other chosen endpoints are highly 
appropriate. The notable finding is that the relationship between glycaemia and risk for perinatal events is 
linear. Therefore, as the authors conclude, there is no threshold and any cut point is arbitrary. The decision 
where to make it needs to be informed by cost-effectiveness analyses in the relevant health system.  
We should not make decisions for NZ based on UK or US cost-effectiveness data.

Reference: BMJ 2016;354:i4694
Abstract

Welcome to issue 111 of Diabetes and Obesity Research Review.
This issue begins with a systematic review and meta-analysis in BMJ exploring the relationship between 
maternal glucose level and adverse perinatal outcomes in women without gestational or existing diabetes, 
which is followed by another evaluating the effects of FTO genotype on weight loss with dietary, physical activity 
and drug-based interventions. Two NZ papers have investigated the impact of marketing and packaging health 
claims for various food products available here. This issue concludes with a report from Sweden on relative CV 
safety profiles of glucose-lowering agents added to metformin for type 2 diabetes.

I hope you have been finding these regular updates in diabetes and obesity research helpful in your everyday 
practice, and I appreciate your comments and suggestions.

Best regards,
Associate Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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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

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

Effect of wearable technology combined 
with a lifestyle intervention on long-term 
weight loss
Authors: Jakicic JM et al.

Summary: In the IDEA trial, individuals were started on a low-calorie 
diet, were prescribed an increase in physical activity and attended group 
counselling sessions. At 6 months, telephone counselling sessions, text 
message prompts and access to online study materials were added and 
the participants were randomised to a wearable device and accompanying 
web interface to monitor diet and physical activity (enhanced intervention; 
n=237) or self-monitoring of diet and physical activity using a website 
(standard intervention; n=233); 74.5% of participants completed the 
study. Compared with the standard intervention, the enhanced intervention 
was associated with significantly less mean weight loss over 24 months 
(3.5 vs. 5.9kg [p=0.002]); significant improvements in body composition, 
fitness, physical activity and diet were seen with both interventions, but 
with no significant between-group differences.

Comment: Wearable technology such as ‘fitbits’ and similar devices, 
which use accelerometry to detect movement and interpretation of 
this as steps to monitor and record physical activity, have become 
very popular in the last couple of years. They are even incorporated 
into mobile phones and there are multiple apps to enhance the data 
collected. They are promoted as being an effective means to facilitate 
increased physical activity and by default to enable weight loss. 
Therefore this study is timely and the result somewhat of a surprise. 
I would have predicted, based on anecdotal reports from friends and 
patients, that those randomised to wearable technology would have 
lost more weight than controls. However, that was not the case.  
In fact they lost significantly less weight. This is one study and it must 
be interpreted with caution, but we must equally be cautious in our 
advice to patients around use of these devices. 

Reference: JAMA 2016;316(11):1161–71
Abstract

FTO genotype and weight loss
Authors: Livingstone KM et al.

Summary: This was a systematic review and meta-analysis of individual participant data 
from eight randomised controlled trials assessing BMI, bodyweight or waist circumference 
outcomes according to FTO genotype in response to dietary, physical activity or drug-
based interventions in 9563 overweight or obese adults. Overall, there were no significant 
differences among FTO genotypes for change in BMI, bodyweight or waist circumference 
in response to the trial interventions. Sensitivity analyses revealed no differential changes 
in BMI, bodyweight and waist circumference by FTO genotype by intervention type, 
intervention length, ethnicity, sample size, gender, baseline BMI and age category.

Comment: Obesity is fundamentally an excess of stored energy, through imbalance 
between intake and expenditure. However, genetic variation has been shown to have a 
major contributory role in individual risk of obesity. It has been observed that different 
alleles of the FTO gene confer different risk for the development of obesity; however, 
it hasn’t been clear whether that also influences the effectiveness of weight loss 
interventions. This meta-analysis of intervention studies where FTO allele genotype was 
available demonstrates that interventions are equally effective across genotypes. This 
lack of difference remained even when looked at in multiple ways including type and 
duration of intervention. Of course we can’t be certain that this would hold true over 
much longer durations in real-world settings, but it does simplify matters for advising 
on a weight loss intervention for an individual. Whether this is also the case for other 
high-risk obesity genes remains to be seen, but for now there is no evidence to support 
individualised treatment based on FTO genotype.

Reference: BMJ 2016;354:i4707
Abstract

Privacy Policy: Research Review will record your details on a secure database and will not release them 
to anyone without prior approval. You have the right to inspect, update or delete your details at any time. 
Disclaimer: This publication is not intended as a replacement for regular medical education but to assist in 
the process. The reviews 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.

http://www.researchreview.co.nz
http://www.medsafe.govt.nz
http://www.medsafe.govt.nz
http://jamanetwork.com/journals/jama/article-abstract/2553448
http://www.bmj.com/content/354/bmj.i4707


3

www.researchreview.co.nz

Diabetes & Obesity Research Review™

a                      publication

Duration of adulthood overweight, obesity, 
and cancer risk in the Women’s Health 
Initiative
Authors: Arnold M et al.

Summary: Data from the US Women’s Health Initiative (n=73,913) were analysed 
to evaluate the impact of overweight/obesity duration during adulthood on cancer 
risk in postmenopausal women. Associations were seen between each 10-year 
incremental longer duration of overweight/obesity and the incidence of all obesity-
related cancers (HR 1.07 [95% CI 1.06, 1.09]), with 5% and 17% increases in 
the risks of postmenopausal breast and endometrial cancer, respectively, which 
increased to 8% and 37% on adjustment for overweight intensity and were more 
pronounced in postmenopausal hormone nonusers.

Comment: We have tended to focus on the CV and metabolic risks of obesity, 
but it has become increasingly evident that obesity is also a risk factor for 
several cancers. This paper draws from data collected from almost 80,000 
postmenopausal women in the longitudinal observational study of hormone 
replacement therapy. Anthropometric data were collected and incident breast 
and endometrial cancer recorded. Both duration and degree of obesity were 
associated with significantly greater risk of these cancers, independent of 
confounders such as smoking. This suggests that models such as those 
used for smoking exposure could be applied to estimate individual excess 
risk. Furthermore, whilst these observational data cannot confirm this, 
interventions to reduce obesity early in life may be important in reducing the 
risk of cancer.

Reference: PLoS Med 2016;13(8):e1002081
Abstract

Protecting New Zealand children from 
exposure to the marketing of unhealthy foods 
and drinks: a comparison of three nutrient 
profiling systems to classify foods
Authors: Mhurchu CN et al.

Summary: These NZ researchers compared the HSR (Health Star Rating;  
<3.5 vs. ≥3.5 stars), the Ministry of Health’s FBCS (Food and Beverage 
Classification System; ‘everyday/sometimes’ versus ‘occasional’) and the WHO 
Regional Office for Europe Nutrient Profiling Model (‘restricted’ versus ‘not 
restricted’) for their ability to protect NZ children from exposure to the marketing 
of unhealthy foods and beverages. The proportions of 13,066 evaluated packaged 
foods from the 2014 NZ Nutritrack database that would be permitted to be 
marketed to children under the respective HSR, FBCS and WHO systems were 
36%, 39% and 29%. The authors commented that “the HSR and FBCS systems 
would permit marketing of a number of food products of concern”, including 
breakfast cereals high in sugar, fruit juices and ready meals.

Comment: With 11% of NZ children obese and a further 22% overweight, 
there is an urgent need to implement strategies to prevent a further increase 
and begin to reverse this alarming statistic. Experts in the field, although sadly 
not politicians and definitely not the food industry, realise that whilst education 
is important, on its own it is not effective. If we accept that advertising is 
designed to sell more product to consumers (why else would companies 
spend money doing it) then restricting advertising of unhealthy foods and 
beverages is likely to be effective in reducing the purchasing and consumption 
of them. This is surely an example of a situation where the evidence can be 
collected alongside the intervention. This study identified that using any of 
the available international nutrient profiling systems only a third of packaged 
foods currently marketed in NZ would meet the threshold to be able to be 
advertised. Now I may be stupid, but do you think that the food industry is 
about to voluntarily stop promoting sales of the other two thirds?

Reference: N Z Med J 2016;129(1441):41–53
Abstract

Nutrition and health claims on healthy and 
less-healthy packaged food products in  
New Zealand
Authors: Al-Ani HH et al.

Summary: The extent and nature of nutrition and health claims on packaged 
foods available in NZ were assessed in this research. Of 7526 products from the 
2014 Nutritrack database evaluated, 47% were classified as ‘healthy’ according 
to the NPSC (Nutrient Profiling Scoring Criterion). One or more nutrition claim 
was displayed on >33% of the packaging, with 15% displaying ≥1 health claim 
on the front of the pack. Nutrition and health claims were respectively found on 
26% and 7% of products classified as ‘less healthy’ and on 45% and 23% of 
those classified as ‘healthy’; 69% of the 7058 individual claims were found on 
‘healthy’ products. Cereals displayed 1503 claims on 564 products, with one-
third displayed on cereals classified as less healthy. 

Comment: In addition to advertising in the traditional media of magazines, 
newspapers, television and billboards, the food industry are increasingly using 
food packaging and nutrition and health claims on these to facilitate sales. 
Whilst we encourage consumers to read nutrition labels, many people either 
do not have the time or the knowledge to interpret them. However, their eye 
may be attracted to clear messages of health benefit. Therefore it is essential 
that these claims are accurate, evidence-based and carefully regulated. This 
study demonstrates that in NZ this may not currently be the case, with up to 
a third of cereals identified as less healthy displaying health claims. It is hard 
enough already to get people to understand healthy eating advice without 
misleading labelling making it worse!

Reference: Br J Nutr 2016;116(6):1087–94
Abstract

Pioglitazone prevents diabetes in patients with 
insulin resistance and cerebrovascular disease
Authors: Inzucchi SE et al., for the IRIS Trial Investigators

Summary: Patients with recent ischaemic stroke or TIA, a fasting plasma glucose 
level <126 mg/dL and HOMA-IR (homeostatic model assessment of insulin 
resistance) score >3.0 (n=3876) were randomised to pioglitazone or placebo, 
and were surveilled for diabetes during the trial. Pioglitazone was associated 
with reductions in HOMA-IR and fasting plasma glucose levels at 1 year, 
compared with increases in the placebo arm (p<0.0001), and pioglitazone was 
associated with a significantly lower proportion of participants developing diabetes 
over median follow-up of 4.8 years (3.8% vs. 7.7%; HR 0.48 [95% CI 0.33, 
0.69]), particularly in participants with an initial fasting plasma glucose level of  
>5.6 mmol/L (>100 mg/dL; HR 0.41 [0.30, 0.57]) or an HbA1c level  
>39 mmol/mol (>5.7%; 0.46 [0.34, 0.62]).

Comment: The thiazolidinediones (PPAR-γ agonists) have largely fallen out 
of favour for the management of type 2 diabetes due to an accumulating 
side effect profile, rather than lack of efficacy. This study reminds us of the 
effectiveness of pioglitazone on both metabolic and also vascular parameters. 
In patients who had a recent stroke or TIA, pioglitazone was shown to reduce 
further stroke and also myocardial infarction compared with placebo in a 
previous report. Here data are presented for metabolic outcomes, where there 
was less progression to diabetes and improved insulin sensitivity. This raises 
the question again of whether treating people with prediabetes with a diabetes 
drug is truly preventing the progression to diabetes, or simply treating it earlier. 
I would be interested to see a study comparing the same intensive diet and 
lifestyle intervention of the diabetes prevention programme compared with 
pioglitazone in this patient group, and the same endpoints of metabolic and 
vascular events examined. That aside, these data do support the effectiveness 
of pioglitazone and raise the question whether we have been too hasty to cast 
this drug aside.

Reference: Diabetes Care 2016;39(10):1684–92
Abstract

http://www.researchreview.co.nz
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002081
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Specialist-led diabetes 
registries and prevalence  
of poor glycemic control in 
type 2 diabetes
Authors: Aronson R et al.

Summary: The DROP A1C study enrolled  
155 functionally refractory Canadian diabetes 
registry participants to have a certified diabetes 
educator co-ordinate assessment of barriers and 
to implement appropriate care path strategies 
for 12 months. Psychological/support (93%), 
socioeconomic (87%) and accessibility (82%) were 
the barrier categories most frequently identified, 
with concordance of 75–94% between participants 
and the certified educators. Hyperglycaemia was 
not predicted by any specific barrier. Following 
implementation of barrier-specific care paths, a 
greater mean reduction in HbA1c level was seen at 
12 months compared with a standard care cohort 
(n=966; –17 [p<0.01 compared with baseline] vs. 
–5 mmol/mmol [–1.5% vs. –0.5%]). There was no 
change in the incidence of severe hypoglycaemia.

Comment: Whether it be in primary care 
or secondary care, we all have people with 
type 2 diabetes who have persistently poor 
glycaemic control, often despite many attempts 
to engage them in their care. There are many 
reasons for this, which include patient factors, 
diabetes system factors and factors outside 
of the health system. This study reports an 
interesting approach to this group of people with 
persistent HbA1c level >75 mmol/mol who were 
identified through a registry in Canada. A tool 
was developed to identify barriers to achieving 
better control and then interventions to address 
these. The key barriers were psychological, 
socioeconomic and access. I’m sure many of 
you could have identified these yourselves. The 
challenge is how we in the NZ health system 
can actually address these issues. Most teams 
have a paucity of psychological support, there is 
some availability of access support, and efforts 
to deliver services within communities go some 
way to addressing access. Most of the challenge 
of improving care for these individuals is not 
what drugs to prescribe, but how to enable 
patients to prioritise their health and access 
services available to them in a sustained fashion 
over time.

Reference: Diabetes Care 2016;39(10):1711–7
Abstract

The stepwise approach to diabetes prevention 
Authors: Weber MB et al.

Summary: Overweight/obese adults of Asian/Indian descent with impaired glucose tolerance and/or impaired 
fasting glucose (n=578) were randomised to a 6-month, culturally tailored lifestyle curriculum based on the US 
Diabetes Prevention Program plus stepwise addition of metformin 500mg twice daily for those at highest risk of 
conversion to diabetes in ≥4 months, or standard lifestyle advice (controls), in the D-CLIP trial. Compared with 
the control group, the intervention was associated with a significantly lower conversion to diabetes rate over  
3 years (25.7% vs. 34.9% [p=0.014]; relative risk reduction 32%; number needed to treat to prevent one case, 
9.8). The respective relative risk reductions for participants with impaired fasting glucose plus impaired glucose 
tolerance, isolated impaired glucose tolerance and isolated impaired fasting glucose were 36%, 31% and 12%, 
and were greater in participants aged ≥50 years, men and obese participants. The addition of metformin was 
required by 83.0%, 76.5% and 51.3% of participants with impaired fasting glucose plus impaired glucose 
tolerance, isolated impaired fasting glucose and isolated impaired glucose tolerance, respectively.

Comment: With 25% of the adult population in NZ having prediabetes, finding effective interventions to 
reduce the progression to diabetes is a priority. Previous studies such as the Diabetes Prevention Program 
and Diabetes Prevention Study provide evidence for the efficacy of intensive diet and lifestyle intervention, 
but translation of these findings into real-world settings has been disappointing. This study demonstrates 
that combining a culturally tailored version of the lifestyle intervention with the addition of metformin in 
those who are at greatest risk of progression was effective in an Indian community setting. Of note in this 
study was that those with impaired fasting glucose rather than impaired glucose tolerance were more likely 
to need metformin. We have largely abandoned glucose-based screening in favour of HbA1c, which I support 
and has many advantages; however, this study might suggest some merit in retaining a fasting glucose level 
test to help tailor individual management.

Reference: Diabetes Care 2016;39(10):1760–7
Abstract

Cardiovascular safety of glucose-lowering agents as add-on 
medication to metformin treatment in type 2 diabetes
Authors: Ekström N et al.

Summary: The relative safety of various glucose-lowering agents added to metformin for type 2 diabetes was 
investigated in 20,422 Swedish registry patients in this observational study; 43% were started on second-line 
treatment with a sulfonylurea, 21% with basal insulin, 12% with a thiazolidinedione, 11% with meglitinide,  
10% with a DPP (dipeptidyl peptidase)-4 inhibitor, 1% with a GLP (glucagon-like peptide)-1 receptor agonist 
and 1% with acarbose. Compared with add-on sulfonylureas, the risk of death was greater with basal insulin 
and lower with thiazolidinediones (respective HRs 1.18 [95% CI 1.03, 1.36] and 0.76 [0.62, 0.94]), and the 
risks of CV disease, fatal CV disease, coronary heart disease, fatal coronary heart disease and congestive HF 
were significantly lower with DPP-4 inhibitors.

Comment: The main cause of premature mortality in diabetes is through CV disease. Therefore treatments 
to improve glycaemic control need to have a neutral effect at worst and preferably a beneficial effect.  
In the last few years we have begun to get evidence from randomised trials that some of the newer 
glucose-lowering agents may reduce CV events. This report comes from observational data, but has the 
strength of being drawn from real-world use of these agents as prescribed by physicians. There is clearly 
a risk of bias and major confounding in the choice of agent, but nevertheless, in this setting, the addition 
of a sulfonylurea or insulin as a second-line agent after metformin has higher risk of CV events than newer 
agents. In this cohort this was more likely to be thiazolidinediones or DPP-4 inhibitors, but in a few years it 
will be interesting to see a similar analysis with greater use of GLP-1 agonists and SGLT (sodium glucose 
cotransporter)-2 inhibitors for which there is better randomised controlled trial evidence for protection. 
These data further support calls for increased availability of the newer classes of diabetes drugs in NZ.

Reference: Diabetes Obes Metab 2016;18(10):990–8
Abstract
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